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THE CORNISH PUMPING ENGINE. 
No. I. 

THE very great duty which the pumping engines of Corn- 
wall have from time to time been reported to give, has made 
the Cornish engine an object of popular interest ; and as a 
great want has long been felt of authentic information re- 
specting the real construction and working of the engines as 
they stand, together with the pit work and appendages 
necessary for effectually draining the mines, we purpose in 
this and following papers to supply that want, and to illus- 
trate some of the best examples of engines and pit work by 
drawings, which will be found very valuable additions 
to an engineer’s library. 

Cornwall formed the great nursery of the steam engine, 
and it was among the Cornish mines that it found a sphere 
for its first application. The development of the steam 
engine was promoted because of the great impetus it was 
likely to give to mining enterprise, and that the subter- 
ranean treasures which otherwise would perhaps have re- 
mained so deep under water as to defy the efforts of the 
adventurous miner might be brought to light. Pumping 
was the only use to which the steam engine was first 
applied, aud it was not until Watt had gained much expe- 
rience with pumping engines that his master mind con- 
ceived the means of its more extended application. Let us 
briefly notice the historical facts involved in the rise and 
development of the pumping engine in Cornwall. 

In the early part of the last century many of the mines 
which were drained by means of water-wheels had reached 
such a depth that the power available was no longer suffi- 
cient, and the mines were in consequence on the point of 
being abandoned. Price, a Cornish historian, in his book 
published in 1778 says :—“ Happily for us and our pos- 
terity, Mr. Newcomen’s invention of the steam fire engine, 
even in the weakness of its infancy, promised that future 
excellence to which it has since arrived, whereby we are 
enabled to sink our mines to twice the depth we could for- 
merly do by any other machinery.” The first patent on 
record connected with the steam engine was granted by 
Charles I., in 1630, to Ramsaye, but nothing is known of 
the nature of this invention. The first patent of which we 
have any authentic information is that granted to Savery 
(commonly called Captain Savery) in 1698. Farey sug- 
gests that Savery was called “Captain” from his connec- 
tion with mines in Cornwall, and it has been asserted that 
he was once a working miner; but it is well known that he 
was a Fellow of the Royal Society, and a man of consider- 
able attainments. It is tolerably certain that the title of 
“Captain” was not given him by the Cornish miners 
unless he had some interest in the mining operations of 
Cornwall beyond that of simply trying to get his engines 
adopted in that county, and it is also evident that he was 
not successful in his efforts in that direction. 

In 1702 Savery published a description of his engine in 
a book entitled the “ Miners’ Friend,” in which he addresses 
“the gentlemen adventurers in the mines of England, in 
the jlouing language :—* I am very sensible a great many 
among you do as yet look on my invention of raising 
water by the impellent force of fire as a useless sort of pro- 
ject that never can answer my designs or pretensions, and 
that it is altogether impossible that such an engine as this 
can be wrought under ground, and succeed in raising of 
water and draining of mines, so as to deserve any encourage- 
ment from you. I am not very fond of lying under the 
scandal of bare projector, and therefore present you here 
with a draught of my machine, and lay before you the use 
of it, and leave it to your consideration whether it be 
worth your while to make use of it or no.” But the argu- 
ments Looaaht to bear in that work failed to induce the 
Cornish miners to adopt the engine. That Savery actually 
did make some of his engines appears from the following 
extract from the “ Miners’ Friend” :—“I have met with 
great difficulties and expense to instruct handicraft arti- 

cers to form my engines according to my desire; but my 
workmen, after much experience, are become such masters 
of the thing that they oblige themselves to deliver what 
engines they make me exactly tight and fit for service, and 
as such I dare warrant them to every body that has occa- 
sion for them.”’ Plates and full descriptions of Savery’s 
— are to be found in Farey’s work on the steam engine. 

‘apin in 1707 published a tract entitled, “ Vowvelle 
Manere pour lever ' Eau par la Force du Feu, mis en 
Lumiere,” par D. Papin, Cassele, 1707; in which he 
described a fire engine which he proposed to —_ to 
give motion to a water-wheel, the water being fo’ by 
the repellent power of steam out of a steam receiver into 
an air vessel; the reaction of the air was to throw the 
water out again in a continuous jet, which was to be 
directed to strike the floats of a water-wheel, and thereby 
give it motion; the steam was to be separated from contact 
with the cold water by means of a floating piston, and the 
steam after having expelled the air was to be allowed to 
escape into the atmosphere; but Papin’s engine never 
existed in practice. 

In 1718 Dr. Desaguliers made an engine on Savery’s 
plan, after having applied himself to ailljing its defects 
and means of remedying them. The most important im- 
provements effected he Mieneaiiine were, first, the addition 
of a safety valve to the boiler, and the substitution of one 
in the place of two steam receivers. Savery made one of 
his engines at Kensington with but one receiver, and 

iers made an engine with a spherical boiler, having 
a capacity five times the capacity of the steam vessel; the 
steam vessel was made of a long cylindrical_form. 

After the year 1718 iovenl of these engines were 
caused to be erected by liers. The first was put up 
in the ens of Czar Peter the Great, at St. jag 
burg 3 the water was drawn from a depth of 29ft. from a 
well, and forced 11ft. higher. Another engine was put 
up for a friend in 1720, but unhappily, about pellicrnd se 
years after its erection, a man entirely ignorant of the 
nature of the engine, and without seeking instruction, 
undertook to work it; the result was that by overloading 


the safety valves he unwittingly succeeded in blowing u 
the boiler, by which he was ialled.* a 
A Savery engine was for many 
Kier’s manufactory, St. P, London. It was 
employed in raising water to t water-wheel 18ft. in 
diameter, which wheel was applied to the purpose of 
iving motion to lathes, &c. It was stated to consume six 
ushels of good coals during twelve hours’ work, and to 
make ten strokes per minute, lifting seven cubic feet of 
water per stroke A se a vertical Leight of 20ft. This 
in round numbers is at the rate of seventy cubic feet per 
70 x 63 x 20 — og HP 
~~ 33,000 | ” 
The consumption of coal per horse-power per hour was 


then bo = 16°9 Ib., and the dynamic duty on 84 Ib. of coal 


about five millions. In 1774 Mr. Rigby put up two of 
Savery’s engines at Manchester to work water-wheels, 
which engines operated by means of suction. The duty 
was found to be five and a-quarter millions with one, and 
five and a half millions with the other, for a consumption 
of one bushel of coal, or 84 Ib. 

Savery’s attempts to introduce his engines into Corn- 
wall, which, unhappily for him, proved a failure, prompted 
others to direct their attention to the subject, the im- 
portance of which now began to be appreciated. In the 
published list of patents may be found the record of a 
patent granted in 1705 to Thomas Newcomen and John 
Cawley, of Dartmouth, in Devonshire, for the invention of 
the atmospheric engine. Newcomen was an ironmonger, 
but evidently superior in intelligence to his station in life ; 
he was a man of great ingenuity and reading, and is said 
to have been personally «cquainted with the celebrated Dr. 
Hooke. Cawley was a glazier, but how far he contributed 
towards the rise and development of the invention it does 
not directly appear. Newcomen visited Cornwall, and from 
this and other sources gained a complete knowledge of 
Savery’s inventions ; having discovered the defects, he 
turned his attention toa means of remedy. Desaguliers, 
in his account of Newcomen’s invention, says :—“ Thomas 
Newcomen, ironmonger, and John Cawley, glazier, of 
Dartmouth, Southams, in the county of Devonshire, made 
several experiments in private about the year 1710, and in 
the year 1711 made proposals to drain the water of a 
colliery at Griff, in Warwickshire, where the proprietors 
employed 500 horses at an expense of £900 a year; but 
their invention, not meeting with the reception they ex- 

,in March following, through the uaintance of 
Mr. Potter, of Bromesgrove, in Worcestershire, they bar- 
gained to draw water for Mr. Black, of Wolverhampton, 
where, after a great many laborious attempts, they did 
make the engine work ; but not being philosophers to un- 
derstand the reason, or mathematicians enough to calculate 
the powers and proportions of the a. they very luckily, 
by accident, found what they sought for. They were at a 
loss about the pumps, but, being so near Birmingham, and 
having the assistance of so many admirable and ingenious 
workmen, they came, about 1712, to the method of making 
the pumps, valves, clacks, and buckets, whereas they had 
but an imperfect knowledge of them before. One thing is 
very remarkable, as they at first were working they were 
surprised to see the engine go several strokes, and very 
— together, when, after a search, they found a hole in 
the piston, which let the cold water in to condense the 
steam in the cylinder, whereas they had always done it 
before on the outside. They used before to work with a 
buoy in the cylinder enclosed in a pipe, which buoy rose 
when the steam was strong enough and opened the injec- 
tion and made the stroke ; thereby they were capable only 
of giving six, eight, or ten strokes a minute, till a boy, 
named Humphrey Potter, in 1713, who attended the 
engine, added (what is called a scoggan) a catch, that the 
beam always opened, and then it would go fifteen or six- 
teen strokes a minute.” 

Newcomen’s atmospheric engine consisted of a steam 
cylinder, which also served as a condenser, on which was 
fitted a piston connected by means of a chain to one end of 
the main beam, at the other end of which beam was con- 
nected the pump rods; steam only of the atmospheric 
pressure was used in this engine. The water in the pumps 
was lifted by means of the atmospheric pressure acting on 
the piston of the engine chan te steam was condensed 
beneath it. A Newcomen engine of considerable size may 
be seen in.the Patent Museum, South Kensington. 
Newcomen’s mode of estimating the power of his engines 
was to square the diameter of the cylinder in inches, and, 
cutting off the last figure, he called the result long 
hundredweights—120 lb.; then, writing a cypher on the 
right-hand side, he called the number on that side odd 
pounds, 

The effective work done by one of his engines is recorded 
by D liers to be from 10 lb. to 111b. on each square 
inch of the piston; and he gives the following estimation : 
— The diameter of the cylinder, 22in. This, squared, is 
484; cut off the last figure, and add a cypher, and we then 
have 48 cwt. 40lb. for the entire pressure of the atmo- 
sphere. The column of water in the pumps weighs about 
274 cwt., and, adding 9cwt. for the weight of seventy- 
three yards of iron rods, the weight to be lifted at the end 
of the lever would be 364cwt.; but from this we must 
subtract about 4cwt. for the piston and other weight at 


employed in Mr. 


minute, or 





perioss Levenys eet cf pumping; tho chfes exept bes been fo 
lect Savery's m pum ; ol sor 
reduce the loss of efficiency uent on eundenention of the steam 
from contact with the cold vessel the surface of the water, but with- 
out success. Oil, floating pistons, and a of schemes have been 
propounded, all more or less impracticable. the water to be 
raised is required tu be heated an apparatus such as Savery’s may be used 
pan ange A , F ay =~ Ay of woe wae baths, 
drying, an ler feeding; ere is no really good self-acting aj 

ratus of this kind extant that we know of. Many attempts have 

made to produce a reliable one for the purpose of boiler fi . There 
ical difficulties which have baffled all the efforts of the 


are a few 

inventor ; the first and most important is that of k the receiver 
entirely rid of air, which collects on its being given ¥. the water in 
its passage through, and thereby gradually di vacuum ; a 
scarcely smaller trouble is that of giving the valves a -acting motion. 


The custom has been 


to muke use of the weight of water which is 








fed to the boiler for prod 


‘ired motion of the valves, but we 
ded on, 


that end of the lever, reducing the load to 32} cwt.; so 
that the weight of the atmosphere being 48 cwt. 401b., 
rises the weight of 32} cwt.—that is, very near two-thirds 
—with a motion of 3ft. per second.” e estimation of 
8 Ib. load on each square inch of the piston continued the 
rule for years with engineers. About the year 1767 John 
Smeaton devoted himself to improving the condition of 
the atmospheric engine, and with very marked success. 
Smeaton in his nature so admirably combined the 
virtues of untiring skill and enterprise, together with a 
comprehensive scientific knowledge, and a keen perception of 
the wants of the age, that any subject which he toek in 
hand had thereby its guarantee of success. Smeaton 
cannot be remembered for any one invention, but his 
improvements in the various details of the engine cem- 
pletely metamorphosed it, and he succeeded in increasing 
the duty thereby nearly 50 per cent. 

In 1775 Smeaton erected at Chacewater Mine, in Corn- 
wall, an atmospheric engine with all his improvements ; 
this was the t atmospheric engine probably ever 
put up. The cylinder was 72in. diameter, and the stroke 
of the piston 93ft. ; the water load was equal to 74lb. per 

uare inch of the piston, and the lift was 306ft. “It had, 
when originally erected, one boiler 15ft. diameter, placed 
immediately under the cylinder, and an extra one, con- 
structed to collect and make use of the waste heat from 
the furnaces upon the works, This latter, however, bei 
found a failure, it was removed after a very short use, an 
two new boilers of the same construction and dimensions 
as the centre one were added, being fixed in low buildings 
on each side of the engine-house. These were found suc- 

cessful in furnishing the engine with steam.” * 

This engine was erected to supply the place of two 
atmospheric engines which formerly worked on the same 
mine, one with a 64in. cylinder, and the other a 62in. 
cylinder, each having a stroke of 6ft. Mr. Smeaton re- 
ported the duty of the new engine to be greater than that 
of the old ones in the proportion of 7 to 4. 

In 1769 Smeaton tabulated the duty of fifteen atmo- 
spheric engines at work in Newcastle, giving a mean duty 
of 5°59 millions per one bushel of coal. Soon after he 
obtained from a new engine a duty of 9°45 millions. He 
severally raised the duty of the atmospheric engine from 
7 to 10 millions. He arranged his pit work much in the 
same way as it is done now, as regards the disposition of 
the various lifts. The pumps were of the bucket type, 
with butterfly and clack pump valves. In his direction 
for the Chacewater engine, he says:—‘ The durability of 
the leather of the bucket depends greatly on the proper 
a rtions and construction of the bucket hoops. The 

ucket hoops on the outside should be a cylinder, that is, 
the same diameter above and below; their taper or 
conical inside must, therefore, be formed by the different 
thickness of the metal ; their external diameter should not 
be more than one quarter of an inch less than their respec- 
tive working barrels ; the hoops to be made as broad as can 
be allowed.” 

Butterfly valves, with two semicircular flaps opening 
back to back on a joint or hinge, fixed across the middle of 
the bucket or clack, were used for all the common sizes of 
pumps, but for large pumps, from 18in. to 20in. diameter, 
it was usual to divide the valves into four flaps. 

After Smeaton’s engine had worked a few years at Chace- 
water Mine it was altered by Watt, who received a large 
sum from the proprietors for the use of his patent. It is 
stated that Watt _ this mine alone received £1000 per 
annum. There was inthecollection of the University of Glas. 
gow a small model of Newcomen’s engine, which had never 
worked properly. Anderson, the Professor of Natural 
Philosophy, gave it to Watt to repair, who very soon put 
it into such a condition that it long after remained to 
excite the wonder and admiration of the lecture roam 
audiences by the perfect manner in which it worked. 
Watt's love for research and indefatigable zeal in the cause 
of science did not let him rest contented with successfully 
repairing the steam engine model. He determined the 
expansion of the water when it passes from a liquid state 
to that of steam ; the quantity of water which a given 
weight of coal can vaporise ; the quantity of steam in 
weight which one of Newcomen’s engines, of known dimen- 
sions, consumes at each stroke of the piston ; the quantity 
of water which is necessary to be injected into the cylinder 
to produce the down stroke of the piston ; and, finally, 
the elasticity of steam at different temperatures. 

» From a thoughtful study of Newcomen’s engines Watt 
became acquainted with the fact that to make the best use 
of steam the condenser should be kept coldand the cylinder 
hot. About the year 1764, Watt having observed the 

henomena attending evaporation, but not being able to 

athom the mystery, mentioned the nature of his observa- 
tions to Dr. Black, who at once brought him acquainted with 
the recent discovery of the principle of latent heat effected 
by that distinguished philosopher ; but it was not till the 
year 1765 that Watt madehisgreat invention of the sepamate 
condenser. In 1769 Watt obtained his first patent, and in 
1774, just after he had associated himself with Mr. Boulton 
at Soho, Messrs. Boulton and Watt applied to Parliament 
for an extension of their patent. Their application was 
warmly opposed by several members of Parliament, the 
leading opponent being the celebrated Burke ; at length an 
extension of twenty-five years was granted. The first suc- 
cessful engine was made just before the passing of the 
Act, and when put to work several Cornish gentlemen con- 
nected with mines witnessed and expressed themselves 

i hly satisfied with the success of the trial. Then began 

att’s connection with the Cornish mines. 

From Pole’s work on the Cornish engine we have the 
following account of Watt’s introduction into Cornwall :— 
“ The first engine erected by Watt in Cornwall was one 
with a cylinder 30in. in diameter, fixed at Creegbraws, 
near Chacewater, very soon after Smeaton’s engine at Chace- 
water, probably about 1776. It worked there a few 
months, and was then removed to Wheal Busy, where it 
remained in action for some time afterwards.” 

In 1777 the patentees erected three more engines, namely, 
at Ting-tang, Owan-vean, and Tregurtha Downs. These 
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were of larger dimensions, two of them had cylinders 63in. 
diameter, and were capable of working with a load of 11 Ib. 
or 12 lb. on the square inch of the piston. The first-named of 

- these three, that at Ting-Tang, was put up with the concur- 
rence of one of the Hornblowers, who was engineer to the 
mine at the time. In Watt’s first engines—and in this among 

. the number—the at sy and condenser were exhausted 
previously to starting by means of a small pump worked by 
hand, and on the first trial the engine suddenly started 
and killed the man who was working the pump. Watt, 
who was present at the time, afterwards added the arrange- 
ment of blowing through, in order to produce the vacuum 
at starting by condensation. 

The success of these trials induced the rapid adoption 
of the improved engine, and rendered Cornwall the 
richest field of profit to the patentees; for in about 
twelve years the whole of the atmospheric engines in the 
district had been replaced by patent ones, whose dimensions 
varied from 24in, to 66in. cylinders, and many of which 
were double-acting. The extension of the mining opera- 
tions kept up a constant demand upon the manufacturers 
of the engines, either for new machines or for the enlarge- 
ment of old ones, which lasted, with only one or two tem- 
porary interruptions, until the year 1800, when the monopoly 
expired, and the connection of Messrs. Boulton and Watt 
with the county entirely ceased. Watt made some very 
radical changes in the construction of the pumping engine; 
he introduced the separate condenser, the system of blow- 
ing through, the double-acting engine, the parallel motion. 
He substituted the wagon-shaped for the dome boiler, and 
last, but not least, he introduced the principle of expansive 
working and _ steam-jacketing. He also removed the 
cylinder from the top of the boiler, and fixed it on a separate 
foundation, All these and other minor improvements were 
made in the pumping engine by Watt during his connection 
with the mines of Cornwall. Messrs. Boulton and Watt 
were exceedingly enterprising in the introduction of their 
engines ; in some cases the engines were made by engineers 
in the county, at the expense of the proprietors of the mine, 
Messrs. Boulton and Watt supplying the drawings, and 
receiving for the patent-right one-third of the value of the 
fuel saved by the improvements. In order to meet the 
objections raised against the outlay of capital required for 
the purchase of the patent engines, they often took old 
atmospheric engines in part payment, and in some cases 
erected the engines at their own cost, considering them as 
their own property, and paying themselves out of the saving 
in fuel which accrued from their working. Such allow- 
ances were not needed as the merits of the engine became 
more known, and therefore were soon discontinued. 

Messrs. Boulton and Watt issued a book of directions for 
erecting and working the newly invented steam engine. 
‘The book was full of practical information, as may 
cathered from the following extracts, which give a fair 
sumple of the whole:— 

‘To set the engine to work, raise the steam in the boiler until 
the index of the steam gauge is at three inches on the scale. When 
the outer cylinder is fully warmed, and the steam issues freely on 
opening the small valve at the bottom of the syphon, or waste 
pipe, which discharges the condensed water from the outer bottoms, 
open all the regulators. The steam will then blow out the air or 
water contained in the eduction pipe by the blowing valve, but 
cannot immediately take place of the air in the cylinder itself. 
To get it quite out: after you have blown the engine a few 
minutes, shut the steam regulator. The cold water of the con- 
densing cistern will condense some of the steam contained in the 
eduction pipe, and its place will be supplied by some of the air 
from the cylinder. Open the steam regulator and blow out that 
air, and repeat the operation until you judge the cylinder to be 
clear of air. When that is the case shut all the regulators, and 
observe if the barometer shows that there is any vacuum in the 
eduction pipe. When the barometer gauge has sunk three inches 
open the ejection a very little, and shut it again immediately ; if 
this produces any considerable degree of vacuum open the ex- 
haustion regulator a very little way, and the injection at the same 
time. If the engine does not commence its motion it must be 
blown again, and the same operation repeated until it does move. 
lf the engine is very lightly loaded, or if there is no water in the 
pumps, you must be very nimble, and quickly shut the exhaustion and 
top regulators so soon as it begins to move, othewise it will make 
its stroke with great violence, and perhaps do some mischief. To 
prevent which, open the top and exhaustion regulators only a 
little way, and put pegs in the plug-tree, so that they may besure 
to shut these regulators long before the piston gets to the bottom. 
ff there be much unbalanced weight on the pump you must also 
take care to put a peg in the ladder, which guards the steam 
regulator lever, so as to allow the regulator only to open a little 
way, and so lessen the passage for the steam when it enters to fill 
the cylinder—otherwise the rods, &c., at the pump end may 
descend too fast and be prejudicial. If you find after a few strokes 
that the engine goes out too slow, the steam regulator may be 
opened wider. In order to regulate the opening of the exhaustion 
regulator, you should have pieces of board of various thickness to 
put under the weight which pulls it open, by means of which it 
may be made to open more or less at pleasure, and the top regu- 
lator may be managed in the same manner.” 

** Should the engine work with too great violence, on account of 
its being underloaded, you may correct it by giving the top regu- 
lator a lesser opening, and shutting it at such part of the stroke as 
it will give the piston sufficient force to come to the bottom. 
Whenever the “ regulator is used the exhaustion regulator 
should be thrown fully open at every stroke, in order to give a free 
exit to the steam, on which a great part of the good effects of the 
top regulator depends. The engine should always be made to 
work full stroke, that is, until the catch-pins come within half an 
inch of the springs on each end, which is easily managed by an 
attention to the pegs. Care must be taken that the piston rises 
high enough in the cylinder when the engine is at rest, to spil! over 
into the perpendicular steam pipe any water which may be con- 
densed above it ; for if any water remains there, or in any other 
part of the cylinder while it is working, it will very much increase 
the consumption of steam. When the engine is stopped, shut the 
injection and secure it, put a peg in the plug-tree to prevent the 
exhaustion regulator from opening, and take out the peg on the 
other side, so as to allow the steam regulator to open, and to re- 
main open -otherwise you will have a partial vacuum in the 
cylinder, and it may be filled with water from the injection or 
leakages, which will be a troublesome accident. The top regulator 
must also be open when the engine is at rest, When an engine is 
in tolerably good order it may bear to stand ten minutes, and go 
to work again without blowing afresh, and though it has stood 
two or three hours, if there has been any steam issuing from the 
boiler, and no air has been admitted into the cylinder, it will 
generally go off with once blowing for about a minute,” 

In commencing our series of working drawings illus- 
trative of the best modern construction of the Cornish 
engine and “ pit work,” we give a large lithograph with 
figured dimensions of capstan, shears, and balance-bob, 





such as is > to a 50in, pumping engine and 12in. pit 


work. All t en from the actual ma- 
chine. 

Tn commencing a the engine shaft is first put down 
to a certain depth ; the engine house is then built, and the 
capstan and shears put up, that the pit work may be 
lowered into its place. The capstan is erected directly 
over the engine shaft, in such a position that the rope may 
hang just over the pumps; and the capstan is usually 
placed in a line with the shears, as shown on the litho- 
graph. The wood used in the construction should be red 
pine, but yellow pine is often substituted. The legs of the 
shears are square in section, with just the angles taken off. 
The top pulley is carried in plummer blocks, which are 
secured to two pieces of red pine (one on each side of the 
pulley), supported on shoulders formed on the top of the 
legs, and filling pieces secured to the sides by means of 
strapping plates, which are made to receive glands, for 
the purpose of firmly securing the pieces which support 
the pulley. The bottom pulley is like the top one, and is 
ears on the inside of one of the shear legs; the outer 

earing is carried in a plummer block supported on a piece 
of timber firmly secured to the leg by means of staples 
and glands. 

The construction of the framing of the capstan will be 
readily understood from an inspection of the drawing. 
It is usual to stay the two uprights by means of struts, 
and to stay the shear legs by means of iron or w 
rods from the walls of the engine house. The shaft of the 
capstan is of wrought iron; on it is keyed a cast iron drum 
provided with socket pieces to receive eight wood arms 
each; in the top socket piece the arms of the capstan are 
secured. At the top of the shaft a cast iron centre piece 
is keyed, from which tie rods extend to each of the arms; 
tie rods are also carried from one arm to the other, just 
under the outer part of the wood roofing. The details of 
the iron work we shall give more fully in our next impres- 
sion. 

The object of the balance-bob is to afford a means by 
which the surplus weight of the pump rods may be taken 
up. A beam of red pine, with a kingpost, tie rods, and 
balance box, forms the bob, The bearings forming the 
fulcrum are of cast iron, and are made on the socket, which 
receives the foot of the kingpost ; a flange is also formed 
around the socket, and is provided with bolt holes to re- 
ceive the staples, which serve to secure the beam to the 
socket piece ; a cast iron socket is provided to receive the 
top of the kingpost, which is called the “ bishop’s head.” 
A toe-piece is bolted to the shaft end of the beam for the 
purpose of carrying the pin for the connecting rod, and is 
formed with a gap which receives the head of the con- 
necting rod. The tie rods are usually made flat. The 
connecting rod from the balance-bob to the pump rods is 
sometimes made of iron and sometimes of wood. When 
formed of wood it is made six or seven fathoms long, and 
the bottom end is secured to the pump rods by means of 
staples and glands, on a set-off to bring it in a vertical line 
when at half-stroke. The vibration is given by the elasticity 
of the timber. The construction of the box will be clearly 
seen on inspecting the engraving. 

Before we proceed further with the subject it will be 
well, perhaps, to give a few definitions of technical terms 
used in Cornish mines in connection with the pumping 
machinery, &c. 

Adit, tye, or level—An adit is a tunnel or conduit, 
driven or cut in the side of a hill, sometimes used for the 
purpose of bringing out ore, but usually for the purpose of 
draining the mine at that level. The pumping engine lifts 
the water from the bottom of the mine to the adit, through 
which it flows out into an adjacent valley, thus obviating 
the necessity of lifting water to the surface. 

Angle-bob.—A contrivance, consisting of strut made to 
vibrate on a fixed centre,one end of which strut is con- 
nected to a line of rods, and serves to change the direction 
of the motion from a straight line to an angular direction. 

Balance-bob.—A lever and weight applied to the purpose 
of taking up or balancing the surplus weight of pump rods, 
when the rods are heavier than that required to lift the 
water in the pumps. 

Bob,—The beam of an engine. 

Box.—The bucket of a lifting pump. 

Cataract.—An adjustable piece of mechanism, which 
times the opening of the steam valve, and' which is also 
sometimes applied to the equilibrium valve, and which 
determines the speed of the engine. 

Collar launder.—A. spout at the top of a lift of pumps, 
which serves to deliver the water away from the rising 
main. 

Engine shaft.—The shaft in which the pit work is placed. 
The shaft is sometimes vertical and sometimes oblique. 

Fork.—The bottom of the sumph. “ Forking the water ” is 
drawing it out. The engine is said to “ work in fork” when 
the water is out of the mine and the pumps take air. 

Grass.—Surface of the ground or mine. “Going to 

ass” signifies going to the surface. 

House lift.—The lift of pumps which is employed to lift 
water from the adit to the caploasine cistern of the engine, 
or to “ » 

House pole.—The plunger of the house lift. 

Pole or plunger pole-—The plunger of a force pump. 

Pole case.—The barrel in which the pole works. 

Pole connection.—The connection of the pole with the 
pump rods. 

Sumph.—The sumph is a pit dug in the bottom of the 
mine, which serves to collect the water of the mine together, 
that it may be drawn out by means of the pumps. 

Tye.—The adit. 

Tye lift.—The top lift of pumps, 

Wheal, Whele, or Huel taken from a word signifying a 
hole or pit),—A mine; as Wheal Arthur, Wheal Vor, mean- 
ing Arthur Mine and Vor Mine. Wheal is the modern 
orthography ; the word was formerly spelt huel. 
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THE Messageries Imperiales steamshi Cools is expected to 
pass through the Suez Canal, homebound from China, about the 
10th inst. Sheis a very big ship, and will probably have a large 
cargo. 





ON THE DYNAMICAL PRINCIPLES OF THE 
MOTION OF VELOCIPEDES. 
By W. J, Macquorn Ranking, C.E., LL.D., F.R.S, 
SUPPLEMENT. 

26. Promptitude in recovering the balance.—When the 
base-point M, Fig. 6, happens to have swerved to one side 
of its proper position under the centre of mass, so as to 
risk the overturn of the vehicle, that deviation is corrected, 
as already stated in Section I., Article 7, page 79, by 
inclining the front or steering-wheel to the contrary side, 
et npn nto nr int to incline in that 

irection also, and so bring that point to its proper place. 
For example, in Fig. 6, pe a a planof Ate ob ,A 
is the fore-wheel, B the hind-wheel, A B the whook Samp, 
M the base-point, which is supposed to have swerved to 
the right, thus causing the centre of mass to tend to fall 
towards the left. The rider inclines the fore-wheel towards 
the left, as shown at A; the velocipede begins to move 
round a centre at C, where the presenene AC and B C of 
the axes of the wheels cut each other ; the tracks of the 
two wheels and of the base-point become concentric circular 
arcs, A a, B b, M m, described about C ; and the lateral 
deviation of the base-point M from its former track brings 
it back to its proper position under the centre of mass, and 
causes the balance to be recovered. 

The promptitude with which the balance is recovered, 
after a given extent of deviation of the base-point to one 
side of its proper position, depends on the transverse com- 
ponent of the speed with which that point moves in the 
curved track Mm; and that transverse component is lessthan 
the speed of advance of the velocipede in the proportion in 
which M B, the distance of the base-point from the point 
of support of the hind-wheel, is less than C M, the radius 
of curvature of the track of the base-point. Let v denote 
the speed of advance; then the promptitude of recovery 
may be represented as a quantity by the following expres- 


sion :— _ 

“oi 
Hence it appears that promptitude in balancing is favoured 
not only by a high speed, as already stated in Article 7, 
but by placing the base-point (and, therefore, the centre of 
mass) well forwaid, so that M B may be as great as possible 
consistently with having a load on the hind-wheel sufficient 
to prevent it from slipping sideways. 

27. Difficulty of balancing with the steering-wheel 
behind.—It has sometimes been proposed to make the hind- 
wheel the steering-wheel, as shown in Fig. 7, in order that 
the rider’s legs may not be liable to be grazed by the rim 
of the wheel when in an inclined position. It is true that 
for the purpose of steering, or describing curves, as distin- 
guished from balancing, the hind-wheel is quite as suitable 
as the fore-wheel; but a fatal objection to the proposed 
alteration arises from the fact that with the steering-wheel 
behind, it becomes extremely difficult for the rider to keep 
the balance of the vehicle. 

To show why such is the case, let it be supposed that the 
base-point M in Fig. 7 has swerved to the right of its 
proper position, thus causing the centre of mass to tend to 
fall over towards the left. In order that the base-point 


3 


4 


’ 


Ya 
/ ft 











may move sideways towards’ the left, so as to restore the 
balance, the hind-wheel B is to be inclined towards the 
left, when the velocipede will begin to move round the 
centre C, situated at the intersection of the projections B C 
and AC of the axes of the wheels. The tracks of the 
wheels and of the base-point will become concentric cir- 
cular arcs, Bb, Mm, Aa, described about the point C. 

The base-point begins, as required, to deviate side- 
ways towards the left, with the transverse velocity 


v an ; and this motion may possibly, with extremely 
delicate management of the steering-bar, serve to restore 
the balance. But by the time the vehicle has advanced 
through the distance M A, between the base-point and the 
fore-wheel, the base-point has reached its extreme devia- 
tion towards the left: if that is insufficient to restore the 
balance the velocipede must upset ; and should the devia- 
tion be sufficient to restore the balance, the rider must in- 
stantly bring back the steering-wheel to the steady posi- 
tion; otherwise, the base-point, moving in the circular 
track Mm, will come back to a point in its original 
straight track, cross this track, and rapidly swerve towards 
the right of it, thus renewing the loss of in the 
same direction as before, and making an overturn almost 
certain, 
A bicycle, then, with the steering-wheel behind, may 
ibly be balanced by a very skilful rider as a feat of 
exterity; but it is not suited for ordinary use in ice. 
Glasgow University, 1870. W. J. MR, 





Docks AND HARBOURS IN Faun ~Avihetly is granted 
imperial decrees to carry out the following ur works :— 
harbour at Berre, on the m of that name, at the mouth of 
the Rhone river; estimate, 170,000f. = £6800. A breakwater at 
Le Portel, near Boulogne; 5000f.= £200, are provided for this 
work out of the local rates, but the total estimate will probably 
be much more. New fleating docks at Dunkerque pam (Pat nnd 
A new graving dock (Bassin de Radoub) in the harbour of La 
Ciotat, conceded to the boy arbors yg Company, and a 
new harbour in the Bay of (Finisterre) ; estimate, 
23,250,000f. = £930,000, 
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RAILWAY MATTERS. 


Ir has been suggested that a bell on the top of railway engines 
for signaling would be much more agreeable than the present 
shrill whistle, and quite as efficient. 

Mr. Samvet Cooke, goods manager to the North Staffordshire 
Railway Company at Stcke-upon-Trent, has absconded, leaving 
behind him a wife and two children. 

On Sunday morning a hare was driven by one of the London, 
Chatham, and Dover engines along the line in the direction of the 
City, and poor puss was killed within 300 yards of the Walworth 
station. 

On the 12th of next month the railway interest will be benefited 
by the reduction of the royalties on the manufacture of steel by 
the Bessemer process from £1 down to 2s. 6d. per ton on all rails, 
and from £2 down t9 Ss. 6d. on all other deseelptions, 

Mr. JosEPH ToMLINSON, the locomotive su 
Taff Vale Railway, has just been ted 
flattering testimonial by the workmen of the aueey 
friends on the occasion of his retirement from his office, 
than ten years of service in it. 

On Tuesday morning the junction of the Midland (Metropolitan 
Extension) Railway at Kentish-town with the Tottenham and 
Hampstead Junction Railway was opened for goods traffic, and two 
or three trains passed to and from the goods station at Agar-town 
to the London Docks. The line will shortly open for passenger 
traffic, and will be a great accommodation to Highgate and Up 
Holloway, there being a station near St. John’s Church, in the 
Holloway-road. 

TuE tunnel which is to connect the new stations of the Great 
Northern, Midland, and Manchester, Sheffield, and Lincolnshire 
Joint Railways, in Ranelagh-street, Liverpool, with the new line 
now in the course of construction to Manchester, will shortly be 
commenced, It will be over one mile five furlongs in length. At 
the junction of Lower Parliament-street and St. Temed hes there 
will be a handsome station. In its course the new tunnel will pass 
close to the west side of Great George-street Chapel, and under 
the Wapping tunnel of the London and North-Western Railway 
Company. It forms a junction with the existing Garston line at 
Egerton-street. 

On Tuesday morning a goods train from Manchester was 
descending the steep gradient from Baxenden station to 
Accrington, when the brakes proved powerless to check the 
motion of the train, which kept increasing rapidly until it attained 
a rate of forty miles an hour. It ran through the station on the 
Blackburn siding, which contained four or five wagons, some 
laden with cloth, and came into violent collision with them, 
smashing most of them to atoms, The engine was thrown com- 
pletely on its side, and half turned round, the buffers being 
smashed, the whistle broken off, and other parts of it much 
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damaged. The tender’s sides were bent in, and, after being 
thrown about 30ft., it turned over. The driver and stoker were 
severely injured. 


On the morning of Saturday a shocking accident happened on 
the line of railway between the West Brompton and Kensington 
stations to a signalman named Joseph Needham, 48 years of age, 
lately in the service of the London, Brighton, and South Coast 
Railway Company as engine-driver. The deceased, who had only 
been in the employ of the West London Company about five weeks, 
went on duty on New Year’s-eve in his usual good health, and on 
the following morning was discovered dead by the side of the up- 
line. The injuries on his body were such as would be caused by 
an engine knocking him down, but up to the present time it has 
not been ascertained which company’s train—the Great Western, 
London and South-Western, London, Brighton, and South Coast, 
and London and North-Western, all of which run over the line at 
intervals of about three minutes during the day—caused the 

ident. The d d leaves a wife and two children. 

THE subjoined statement of railway traffic is for the twenty-six 
weeks of the past half-year and the corresponding period of 1868, 
as published by the different railway companies. To make up the 
full half-year there are two days’ additional traffic required. The 
other principal railway companies—the Great Western, 
Caledonian, North British, Glasgow and South-Western, and 
South-Eastern—make up their half-yearly accounts a month 
later, For the twenty-one weeks published the Great Western 
increase is £51,458; Caledonian, £11,120; North British, 
£20,687; Glasgow and South-Western, £13,175. The South- 
Eastern traffic shows £13 decrease. The dividends on those lines 
that have been more especially benefited by the activity of the 
iron trade are expected to be ly increased. The working of 
railways generally for the last half-year will prove to have been 
very satisfactory, the expenditure on capital account being 
unusually small, and the traffic expenses low. In some instances 
the working charges are expected to be less than in the corre- 
sponding period of 1868. 

1869. 





Increase. Increase Mileage 
£ per cent. increase. 
ee 82,120 .. 244 .. 52 


1868. 
& 


Lon. and N. Western ..3,449,356 .. 3,367,236 


North-Eastern ee «22,165,538 .. 2,004,712 ..160,826 .. 802 .. 16 
Midland .. .. 1,807,015 .. 1,662,412 ..144,603 .. S69 .. 26} 
Decrease. Decrease 
Lance. and Yorkshire ..1,283,271 .. 1,289,420 .. 6,149 .. O47 .. 7” 
Great Northern .. ..1,119,749 .. 1,142,120 .. 22,371 .. 196 .. Ni 
Increase. Increase. 
Great Eastern.. «. ..1,046,274 .. 1,044,408 .. 1,866... O17 .. 18 
Lond. and 8. Western.. 763,857 .. 734,508 .. 29,349... 399 .. 18 
Decrease. Decrease. 
Lon., Brigh,and 8. C. .. 680,115 .. 684,395 .. 4,280... O62 .. 3} 
nerease. Increase. 
Man., Shef.,and Linc... 612,523 .. 597,416 .. 15,107 «. 2°53 «2 2 
Lon., C., and Dover - 366,239 .. 339,571 .. 26,668... 785 .«. 2 


Metropolitan .. .. .. 190,145 .. 142,246 .. 47,897 .. 33°07 .. 3 
THE directors of the North British Company have just issued a 
circular to the shareholders in ref to the Tay Bridge scheme, 
in which they state that at the extraordinary meeting held on the 
12th of November it was resolved by an overwhelming majority 
of the shareholders present, without taking into account proxies 
representing £4,000,000 of stock, to proceed with the Tay Bridge 
and connecting railways as a separate undertaking at a cost of 
£350,000. The directors had ascertained by actual tenders for 
the works, and by making a liberal provision for the fifty acres of 
land required, that the sum stated would be amply sufficient to 
complete this adjunct to the company’s railway. The bill had been 
deposited for the ensuing session of Parliament, and active ste 
would be taken to raise the necessary capital. The report of Mr, 
T. E. Harrison, the eminent and experienced engineer, and of Mr, 
J. Heppel, established conclusively the completeness of the plans as 
well as the stability and permanency of the proposed structure, 
and also that the contract sum would not only suffice to complete 
the bridge, but yield a handsome profit to the contractors, The 
directors further state that the construction of the Tay Bridge 
will reduce the distance between Dundee and Edin by the 
North British route to fort -eight miles, as against 119 no he | 





the Caledonian route ; it give a route between yd 
Aberdeen 123 miles long, as against 159 vid Stirling and Polmont, 
and 184 miles vid the Cleland and Mid-Calder line—by 


which latter route the Caledonian are now carrying the traffic ; 
and, further, that it will secure a route between Aberdeen an 
Glasgow as short as that vid Stirling. That the toll and ferry 
expenses, exclusive of interest and depreciation of steamers, 
amounting to £20,021, will be saved ; and after meeting 
the pings af of 54 per cent. - the faep of capital, wr 
would oo cata’ Pemoens cure rotit Tr annum, 
that in 1873 it would increase to £6525. Tn addition to the advan 
stated, directors estimate that, on the opening of the bridge 
in 1873, additional traffic will be secured to the com which 
will give a further net gain of about £30,000 a year, nearly suffi- 
cient to pay 1 per cent. on the ordinary stocks of the company. 





NOTES AND MEMORANDA. 


Tue Natal Mercury expresses fears that the opening of the 
Suez Canal, by diverting the shipping traffic into a new channel, 
will be disastrous to the interests of the Cape settlement. 

Durinc the past year forty-nine vessels, representing 47,233 
tons, were built at Liverpool, twenty having been constructed on 
the Birkenhead and twenty-nine on the Liverpool side of the river. 
Shipping to the extent of nearly 29,000 tons is now in course of 
construction on the Mersey. 

THERE will be an eclipse of the moon, partly visible at Green- 
wich, on January 17th. The eclipse will begin at noon of that 
day, and the moon will rise (at Greenwich) slightly eclipsed, and 
obscured by the penumbra. The last contact with the penumbra 
will take place at 5h. 37m. p.m. 

AccorpING to the Pioneer of Allahabad, a new variety of chin- 
chona, i wy So er percentage of quinine than any species yet 
analysed, has been discovered by Mr. Broughton, the Quinologist 
to the Madras Government. It has been raised from seeds col- 
lected in the Loxa district of the Andes. 

Mr. J. ALFRED WANKLYN has made known a very unexpected 
fact. He says that when chlorine gas is passed over metallic 
sodium—even when the metal is fused, and whilst in a state of 
fusion, shaken in contact with the gas so as to expose fresh metallic 

ace—there is no increase in weight, and of course no action. 

An Inland Revenue return recently issued shows that in the 
financial year 1868—69, 26,908,115 impressed newspaper stamps 
were issued for newspapers intended for transmission by post, 
producing a revenue of £115,988. Railways maintain a strong 
competition for this traffic, and this source of revenue is decreasing. 
In the year 1867—68 the number of impressed stam uired 
was 27,892,769; in 1866—67, 27,863,572; in 1865—66, 2h, 500,873. 

Native lead is said to have been found, within the last few 
years, associated with gold in the auriferous drifts of some of the 
deep mining “‘leads” in Victoria. Quite recently, too, we have 
seen some reputed native lead in the form of rounded shot, coated 
with a whitish incrustration, and accompanied by magnetic iron- 
ore and native gold, from the old ante district in County 
Wicklow. 

In a paper “‘ On the Reflection of Heat on the Surface of Fluor 
Spar and other Substances,” by M. Magnus, we learn that the 
following substances reflect at an angle of 45 deg. the under- 
mentioned quantities of heat:—Silver, between 83 and 90 per 
cent. ; glass, between 6 and 14 per cent. ; rock-salt, between 5 and 
12 per cent. ; fluor spar, between 6 and 10 per cent. The same 
author finds that different bodies heated to 150 deg. emit different 
kinds of heat ; some substances only emit one kind of heat, others, 
again, various kinds. Pure rock-salt is mono-thermic, sylvine 
(chloride of potassium) behaves in a similar manner. 

M. MARCHAND, engineer, of Fécamp, in Normandy, has made 
some observations on the effect produced on the leaves of various 
trees by the violent storm of the 12th to the 16th of November. 
The wind was from the north-west ; and on that side the leaves of 
nearly all the trees growing near the coast, except the bay, ivy, 
and tree-mallow, were scorched as if by fire, and lost about sod a 
cent. of their normal weight; and were found to have absorbed 
an appreciable amount of sea-salt, which no doubt obstructed the 
circulation of the sap and caused them to shrivel up. The leaves 
exposed to the south-east were not similarly affected. 

“Nature” quotes the following from the last weekly bulletin 
(26th inst.) of the Scientific Association of France :—‘‘ The vi 
occupies in France almost 2,500,000 hectares (6,175,000 acres). 
This constitutes the one-and-twentieth part of the French terri- 
tory, and the sixteenth part of its soil capable of cultivation. 
The gross produce amounts to more than 1,500,500,000f. This 
industry occupies six million men, women, and children, and 
nearly two million merchants, agents, traders, &c. Sixty-nine 
departments cultivate the vine from the Gironde, which reckons 
more than 150,000 hectares (370,500 acres), to the department of 
Ille-et-Villaine, which only possesses 104 hectares (256 acres).” 

Ir appears that the surface of glass which contains soda undergoes 
considerable change after a lengthy exposure to the air. Bluish 
glass undergoes no such alteration, but that which has originally 
a greenish tinge becomes brown after a time, whilst very pure 
white deteriorates rapidly, showing first a yellow, then a brown, 
and finally a violet film. At this season of the year we do not 
require this additional colouring to the appearance of our already 
discoloured atmosphere. It has been noticed that some modern 
stained glass on a foggy day has almost the richness of the ancient. 
We need not go far for a solution of this. The old glass hay 
acquired in the course of ages a film which takes the place of a 
permanent fog, especially on those colours which, like the ruby, 
are formed by a thin coating of the coloured glass on a thicker 
plate of transparent metal. 

OLD Blackfriars Bridge was first thought of in 1754, at which 
date there existed no means of communication across the Thames 
between London and Westminster bridges ; and in 1756 an Act 
was obtained for the erection of a bridge across the Thames in the 
neighbourhood of Fleet Ditch. On 26th April, 1760, a contract 
was entered into with a Mr. Phillips for the construction of a 
bridge for £110,000, from the designs of Mr. Robert Mylne. On 
the 3ist of October, in the same year, the first stone was laid by Sir 
Thomas Chitty, Lord Mayor, and the bridge was opened for foot 
passengers on the 19th November, 1766. It was not, however, 
until the 19th November, 1769, that it was finally completed and 
opened for wheel traffic. On the 8th June, 1864, old Blackfriars 
Bridge was closed, and the traffic diverted over a temporary 
wooden structure erected its side. The ign for the new 
bridge was prepared by Mr. J, Cubitt, and the ted cost was 
£269,000. 


Dr. Hormann has described an ingenious experiment to show 
that a body really increases in weight combustion. A small 
horse-shoe magnet is hung up at the beam of a balance, sufficiently 
sensitive to turn with centigrammes ; the poles of the magnet are 
immersed for a moment in levigated iron, when a beard of small 
particles of iron adheres to the poles ; by means of proper weights 
placed on the scale-pan at the other end of the beam the equili- 

rium is restored, ‘his having been done, the finely-divided iron 
is kindled by approaching to it the flame of a Bunsen gas-burner, 
and continues to burn. While burning it will be seen that the 
arm of the balance on which the magnet is led iderably 
deviates from the horizontal position, thus indicating an increase 
of weight on the side where the experimentis going on. This ex- 

riment succeéds best with a t o derate di i 

e horse-shoe magnet applied in this instance weighed without 
its armature 210 grms., and can bear a load of 12°5 grms. of iron. 
When this is altogether converted in magnetic oxide by combustion 
the increase in weight will be about 4°7 grms. 


THE value of the steam engines exported from the United 
Kingdom in the ten months ending October 31st last year was 
computed at £1,429,499, as compared with £1,470,171 in the corre- 
—s ae of 1868, and £1,717,270 in the corresponding 
period of 1867. The value of the steam engines exported to Russia 
was ay inereased last year, having risen to , 284, as com- 

with £149,618 in the corresponding period of 1868, and 
: 189 in the i 
or 


oy a 1867. While the demand 

steam engines (in which expression, we presume, w 

include “‘ locomotives”) largely increased a . 
leclined i a tl 








m last year in Russia, 
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in the ten months en 
engines to the value of £241,496, as compared with £472,601 in the 
ing period of 1868, and £811,961 in the corresponding 
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in consequence of the slackening which | were imported into the United 
has taken place in the work of Indian railway construstion. Thus paid eouttacntdl makers £1,600,000 for a commodity which, it is 
i 31st we only sent India steam | 


MISCELLANEA. 

Ir is currently stated that Baron Haussmann has been dis- 
missed. 

Mr. ALDERMAN Frost presented a club house to the working 
men of Chester on Saturday. 

Mr. RALPH BRockLeBaNK, chairman of the Merss Docks and 
Harbour Board, has resigned, , 

THE North Wales Chronicle reports that a silver mine has been 
discovered at Nantlle, Carnarvonshire. 

THE statue of the late Prince Consort for the Albert Memorial 
Tower arrived in Belfast from London, per the Fleetwood steamer 
Prince Consort, on Saturday night. 


Own Tuesday the centre arch of the new Blackfriars Bridge was 
blocked to admit of the removal of the Somperen wooden bridge. 
Navigation was not permitted through it again till to-day. 

THE new Prussian ironclad the Great, Elector is now being ‘itted 
out at Wilhelmshaven, and she will ovided with revolving 


turrets, instead of a broadside battery, a8 originally intended. 

THE coal miners of the district between Li and Wakefick 
have made a united but respectful request for a rise of 7) per 
cent. in their wages, and will meet on Monday next to rep 
result, 

Siz JosePH WHitTwortu has placed ac the disposal of the Di 
beck Literary and Scientific Institution one of the exhibit 
which he has generously founded for the encouragement 
mechanical science. 

THE fire in the High Stile Colliery, near Barnsley, which took 
place in September last, is still smouldering. In consequence of 
this, the operations for resuming the getting of coal have | 
abandoned, and every effort is being made to render the pit air- 










On Thursday, 30th ult., a train proceeding from Brussels to 
Liege was stopped in a cutting by a snow-storm, and delayed for ten 
hours. Severe weather, with very heavy falls of snow, had been 
experienced during the preceding week on the Brenner and Mont 
Cenis passes. 

A FAMILIAR object of interest will shortly disappear from the 
Thames. The Seamen's Hospital is to be immediately transfert 
to the infirmary of Greenwich Hospital, and the old Dreadnought, 
which the society has hitherto occupied, will be removed from the 
river early in the spring. 

Axpout S0ft. in length by 12ft. in width of Camden Quay fell 
into the River Lee, at Cork, on Friday last. A considerable length 
of the remaining portion of the quay is in a shifting state. The 
occurrence is attributed chiefly to the recent heavy rains having 
acted on the foundations of the quay. 

THE Levant Times says renewed attention locally 
attracted to the feasibility of connecting the Black Sea with the 
Gulf of Ismid vid the Sakaria river and Lake Sabanja. Engineers 
assert that this project offers no difficulties whatever, and was even 
pronounced practical by the Romans in the time of Pliny. 








has been 


In anew play entitled “ Paris-Revue,” recently brought out at 
the Opera-Comique, two realistic scenes are introduced with a 
great effect —namely, a station of the Chemin de fer de ueat 


with a real railway and real trains; and a view of Ismailia, on 
the Suez Canal, during the inauguration festivities. 

AN experimental trial is to be made on the bottom of the 
armour-plated turret ship Cerberus with a new kind of anti- 
fouling composition, the invention of Mr. James, conductor of the 
metal mills at Chatham Dockyard. An examination of the 
bottom of the Cerberus is to be made on her arrival in Australia, 
and a report of her condition forwarded to the Admiralty. — 

A RAILWAY line is projecte lhe territories of Hondur 
and San Salvador, from Puerto Cabello, in the Galf of Hondu: 


across t 


to the Bay of Fonseca, on the Pacific coast, ria Santiago. Th 
draft of the concession includes valuable grants of land ant 
timber. The distance between New York and the Pacitic coast wi 
be much reduced by this line ; the country traversed is said to be 
very rich, fertile, and less unhealthy than the Isthmus of Panama. 


Tue Prussian Government have given orders for the construction 
of a new ironclad frigate for the North German navy in the naval 
establishment at Ellerbeck, near Kiel. This frigate 1s to be calle«! 
the King Frederick the Great. She is to draw twenty-four feet 
of water, and be provided with engines of 850-horse power, like 
the ironclad the Great Elector, which is now in course of construc- 
tion. The artillery equipment of the new vessel is to consist o 

two revolving turrets, with four rifled 10in. guns, exch weighing 
440 cwt., and three 24-pounders, each weighing 80 cwt. 

On Monday mornmg the new armour-plated twin screw steamer 
Vanguard was floated from the dry dock in which she has been 
built at the works of Messrs. Laird Brothers, Birkenhead, an: 
taken to the Alfred Dock, Birkenhead, where she will be at once 

repared for sea. She is one of six vessels which are generally 
own as the ‘“‘ Invincible” class, and are built to the design of 
Mr. E. J. Reed, the Chief Constructor of the Navy. The vessel 
referred to are broadside ships, fully rigged as ocean cruisers, an 
are built on the central battery and army belt system. ? 

THE Russian papers ammounce an important discovery by Cur- 
ston, a learned cade. which will give a great impetus to 
Siberian trade. He had cruised for scientific purposes in_ 
expedition undertaken last summer to the Karian Sea, which 
washes the southern rt of the isle of Nova Zembia, and the 
government of Tobolsk, and is covered with eternal ice. In this 
ice a e was discovered which, for several months in the year, 
offers a convenient path for traffic between Siberia and the Nor 

wegian harbour of Iromsoé. This discovery was made at the sam« 

| time by the Englishman Palliser. ; ; 
|  AccoRDING to last advices from Paris, M. le Marquis de Tal- 
| houet, Deputy, succeeds M. Gressieras Minister of Public Works; 
M. Chevandier de Valdrome, Deputy, is spent as Minister of 
the Interior; General Lebeeuf to the War Department; and 
de Genouilly to the Navy. These x 


an 


intments 


will bly effect agreat change in the Administration of Public 
Works in France. M. de Talhouet is a Breton ; he took a promi- 
nent in the great railway debate which occupied the Corps 
Legislatif in 1868. M. Chevandier de Valdrome is well known as 


a scientific engineer and chemist ; he is a graduate of the Ecok 
Centrales. = : 

Our ( Western ip Gloucester correspondent has been informe! 
that the promoters of the scheme for tunnelling the Severn at 
Portskewit, considering the geological difficulties that might bx 
involved in the carrying out of the project, and calculating the 
financial co uences of complying with the new standing order 
of the House of Lords, have resolved not to proceed with their 
bill. If this information be correct, the ix ney Bridge is the 
only project of the four originally made public now left for the 
consideration of the Legislature. We cannot doubt the result, 
more especially as mineral traffic from South Wales to the Bristol 
Channel Docks may now be added to the estimate of the local 
traffic to pass over the bridge, bringing the total up to nearly 
1,000,000 tons annually. 

THE Chamber of Agriculture Journal says :—“* The annual value 
of the raw sugar made from beetroot in France now exceeds five 
millions sterling. The total nniwber of beetroot sugar factories 
on the Continent now amounts to more than 1500, turning 
out the enormous quantity of 611,000 tons of sugar per season. 
In the year ending 1867 no less than 55,000 tons «f beetroot sugar 
Kingdom ; or, in other words, we 





now believed, we could just as well have produced ourselves. 
Beetroot su 


is successfully gearyvting with cane sugar in the 
London and other English markets ; anc 


probably a remission of 


the customs and excise duties would have no other effect than to 
increase the ——— of beetroot sugar, and render its manu- 
facture more profita 


le than it already is.” 
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THE use of fans for producing a current of air in a great many ; 
manufacturing purposes, in addition to their application for | 
melting iron, blowing smiths’ fires, &c., is becoming daily more a 
matter of necessity. 

For instance, for drying wool and other material, whether in | 
its raw state or in processof manufacture, quickly and effectually, | 
an artificial current of air is indispensable. Heat alone cannot 
effect this object quickly, as the instant dry air is brought into 
contact with a damp atmosphere it b charged with moisture, 
and is then no longer of any service, whatever degree of heat it 
may have. It is therefore essential that there should be a con- 
tinual change of air in a drying chamber, which can best be 
effected by means of fans. 

For warming and ventilating buildings and ships, clearing or 
carrying away dust and bad vapours in a great many manufacturing 

yrocesses, faris are an absolute necessity; but their application 








as hitherto been greatly retarded by the high price of the ma- 
chines, the considerable space they take up, the difficulty of apply- 
ing them, and the constant attention required in the strapping, | 
gearing, oiling, &c. 


These difficulties have been successfully overcome in the steam 
fans patented by Mr. Brakell, of the North Moor Foundry Co., 
Oldham, as illustrated in the annexed engravings. 

The new steam fans consist of the Brakell patent fan and 
rotary steam engine on one spindle, working direct, without belt- 
ing or gearing, forming a most compact machine, complete in itself, 
and merely requiring connecting with a small size of steam pipe. 

In this machine there is only one bearing, which is thoroughly 
lubricated, and requires no attention whatever except a fresh 
supply of oil once a week. The construction will be readily 
understood from the sectional engraving. There is a hollow 
spindle which is secured so that it cannot revolve ; a hollow bush, 
on which are fixed the fan and steam engine, revolves on the fixed 
spindle ; the oil in the reservoir on the top of the machine enters 
and passes along the surface of the bush and spindle, and exits at 
the foot. It will, therefore, be seen that not a drop of oil can 
enter the interior of the fan, and thatthe fan and the bearing are 
entirely protected. This is a most important feature, as in all 
other machines of this kind the dust, sand, vapours, &c., are 
taken up by the oil in the ordinary bearings, which are speedily 





ruined, and the machine clogged up with dirt and grease. 
To give an idea of the compactness and cheapness of the new 
steam fan, it may be mentioned that one having a revolving fan of 
20in. diameter only takes up a space of about 2ft. in diameter, 
and 2ft. in height, and will exhaust and discharge 200,000 cubic 
feet of air per hour (two hundred thousand cubic feet ); the price 
of the complete machine being £30. 

The machines are guaranteed to use no more steam than would 
be reauired to do the same work by a fan driven by an ordinary 
cylinder engine and gearing. 

In connection with these machines a new method of “induced 
current” is applied by Mr. Brakell, by means of which four or five 
times the amount of air actually passing through the fan itself 
can be exhausted from or discharged into any building. 

Similar machines are made to be worked by water instead of 
steam, and are being extensively used for ventilating buildings, 
mines, &c. 

The same plan is also applied for driving centrifugal pumps, and 
the results obtained are stated to be satisfactory under certain 
conditions. 





——— 
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In the practical working of telegraph lines one of the greatest 
obstacles to the rapid transmission of signals is the presence of 
currents of atmospheric electricity in the wires, which not only 
retard the passage of the voltaic currents, but often so completely 
neutralise them as to render communication impossible for the 
time. The evil is not restricted!always to the foregoing, but there 
is also considerable personal danger to the operators. It frequently 
has been found that during a severe storm a large a of 
atmospheric electricity, in the form of a strong flash of lightning, 
has fallen on the wires at some point of the telegraph line, and 
being thus conveyed into the operator’s room, has not only 
destroyed the instruments, but in many instances seriousl 
wounted the telegraphists. It is true that in this country suc 
phenomena are happily rare, but in tropical climates, where 
atmospheric disturbances are frequent and of great violence, 
considerable difficulty is found in the working of the telegraphs. 
To overcome these difficulties many instruments called lightning 
dischargers have been patented by some of our best telegraphic 
engineers ; and although many of the inventions afford a certain 

t of protection against the heavy shocks of lightning that 
give rise to the accidents, none that we know of have, in addition 
to security, attained such a delicacy as to be continually in action, 
and at the same time keep the wires free from those very sm 
quantities of atmospheric electricity which collect on them in 
apparently fine weather, but which is really occasioned by some 

ight and, perhaps, imperceptible atmospheric derangement. 








wires. 
| assured has 








The desideratum is an instrument that will afford to electricity 


| of high tension, a passage to earth easier for it to follow than that 
| offered to it by its peerage through the instruments ; but at the 
| same time no possible escape to. earth must be permitted of even 


the smallest portion of the voltaic currents which arrive by the 
i Above we fully illustrate an instrument which we are 
been found in practice to fulfil all that the telegraphic 
engineer can desire. The inventor and patentee is M. Bertsch, 
of Paris, a well known electrician, of whom the French Tele- 
graphic Administration, as also several railway and other com- 
panies on the continent of Euro have ordered instru- 
ments to replace some of the old models. The instrument 
consists of three brass plates, marked on the illustrations 
A, B, C, the two former being of equal size, and the 
latter somewhat larger than the others. The upper plate A is 
attached to the middle one B, but is perfectly insulated from it 
by the four ebonite supports, D, D, D, D, and the middle plate B 
is insulated from the bottom one C by a sheet of mica, or at plea- 
sure by a sheet of strong poe steeped in a solution of shellac E, 
which is nero between them; finally, the top plate A is connected 
with the bottom one C by the two pillars F, F, which also serve to 
keep the top and centre plates in position on the mica. Into the 
r plate 240 brass wires, coated with silver, are riveted at one 


up) 
a and delicately pointed at the other end; these are of an 


uniform length, and reach to within about one-sixteenth of the 
middle plate. This last-named plate marked B on the woodcuts 





carries a pillar G, which is screwed therein, having a binding 
screw H on thetop, which pillar, in passing through the upper plate, 
does not touch it, the hole I being made sufficiently large to allow 
a clear space all around. To this pillar a cylinder K is screwed, 
which serves as a contact for the connection wire held by the 
binding screw H. There is another binding screw L near the 
edge of the bottom plate C. The whole apparatus is contained in 
a wooden case, the cover of which can be removed by unscrewing 
the binding screw H and the upper and centre plates, as also the 
sheet of mica can be taken out for the purpose of dusting, &c., by 
removing the screws on the top of the pillars F, F. The only con- 
nections needful for the mounting of the instruments are that the 
line wire shall take a turn round the pillar G, resting on the 
cylinder K, to which it is secured by the binding screw H, and 
thence pass on to the receiving instruments. Also an earth con- 
nection must be made with the binding screw L. 

The action of the instrument above described is, that when a 
current of voltaic electricity arrives by the line wire it passes 
through the pillar G to the centre plate B, but as there is no out- 
let there, either through the mica or by the points to the upper 

late, it continues its course to the receiving instrument. If, 

owever, a current of atmospheric electricity arrives by the line 
wire it also goes to the plate B, from which it is immediately 
attracted by the silvered points to the upper plate A, from whence 
it passes to the bottom plate C by the pillars F, F, and finally to 
earth by the screw L. Again, should the current of atmospheric 
electricity be of such high tension as would result from a flash of 
lightning, it will often be conveyed direct to earth by piercing the 
sheet of mica, and thus put the line permanently to earth. In 
the latter case the mica must be removed at once after the storm 
has passed or abated sufficiently to permit the men to work. 

From repeated experiments with these instruments when mounted 
in line it has been demonstrated that the metal points are almost 
continually in action, discharging from the line wire currents of 
small roe fag caused by induction from the earth, the passage of 
clouds, the friction of the wind on the wires, or variations of tem- 
perature. These static currents, although of small tension, are 
often of considerable quantity, and seriously interfere with the 
transmission of signals. 

We are indebted for an inspection of this neat piece of 
mechanism, as also the drawings from which our illustrations are 
taken, to Messrs. Aylmer Brothers, engineers, of 26, Parliament- 
street, who are M. Bertsch’s agents. 





Coat Mintne In Cutna.—The existence of valuable coal de- 
sits in China has already been known some time, but their 
evelopment has been rendered impracticable owing to the strong 
rejudices of the Chinese in f: vour of the old system of working. 
This obstacle is now about to be removed, a treaty having been 
signed between the English and Chinese Governments, which pro- 
vides amongst other things that two new ports shall be opened, 
and that the coal mines may be worked by Eng lish appliances. It 
also guarantees a reduction of duties, the right of navigation on 
inland waters, and the right of foreigners to temporary residence 
in any part of the country. 

BIRKBECK LITERARY AND SCIENTIFIC INSTITUTION, SOUTHAMPTON 
Burtpines.—The 184th quarterly report of this venerable institu- 
tion was recently presented to the members. So great has been 
the increase in the number attending the evening classes, that it 
has become necessary to construct larger class rooms for the 
accommodation of the students. These new and well ventilated 
rooms will shortly be completed. Earl De Grey and Ripon has 
very re consented to preside at the annual distribution of 
prizes, on Wednesday, February 9th. His lordship will be sup- 
ported by several members of Parliament and other friends of 
education. Sir Joseph Whitworth has placed at the disposal of 
the institution one of the exhibitions which he has generously 
founded for the encouragement of mechanical science. Evehing 
classes are established in all branches of education, and = 
ments have been made for giving a complete course of technical 
instruction. 
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Tuis boiler is so clearly illustrated in the engraving that it 
needs very little description. It is a modification of the vertical 
water-tube boiler, which was fully described in our impression of 
August 13th. This modification is designed especially for greater 

wers at sea. The small boiler, having three fire-boxes of 20- 

orse power nominal, is intended for a high-pressure steam tug or 
yacht. A large boiler having six fire-boxes would supply a large 
sea-going steamer of 80-horse power nominal. 

It will be seen that the main object of this modification is to 
reduce the height by placing a number of fire-boxes in one large 
shell; and this plan also gives other special advantages for the use 
of high pressure at sea, so large a portion of the boiler being 
circular. The large shell, only Teving to resist an internal or 
tensile strain, will require no stays; and the fire-boxes, which 
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have to resist the external or compressive strain, are, com- 
paratively, so small that they will also require no staying, the 
only stays required being a few straight ones, tying the flat top 

the flat bottom of the shell. These are omitted to make the 
drawing more distinct. This arrangement also gives space between 
the fire-boxes for a good body of water, so that the circulation will 
be efficient, and therefore the liability to priming will be greatly 
reduced, while the circulating cylinder, which gives such good 
results when a single fire-box is used in a single shell—as 
illustrated in our number of August 13th—is not required. 
Otherwise the principle, or main characteristics of this modification 
—that is, the thorough splitting- my » of the flame, the rapid trans- 
mission of the heat to the water by the products of combustion 
being made to strike at nearly right angles on to so much of the 








SECTIONAL PLAN OF BOILER 


heating surfaces, instead of merely passing these surfaces, as in 
ordinary boilers, and the rapid upward circulation of all the water 
in contact with the heating surfaces—are so similar that it is 
unnecessary to do more than refer to our impression of August 
13th. These boilers can also be easily put together with bolted 
joints, as illustrated, which gives great advantage for repairs, &c. 
The construction being so exceedingly simple, the cost of manu- 
facture is stated by Mr. Messenger to be at least 25 per cent. less 
than the ordinary multitubular marine boiler of the same power, 
and the cost of repairs 50 per cent. less. The weight and space 
occupied are reduced, and the consumption -of fuel will be very 
moderate. One of the small boilers and engines of 1-horse 
power has been made for a small screw steamer, and has given 
great satisfaction at a trial trip on the Thames. 
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being blown into the furnace. As this valve has been highly 
approved of by Sir W. Fairbairn and other eminent engineers, a 
description of it will, we think, interest our readers. 

The apparatus consists essentially of a cast iron base or valve box, 
Figs. 1, 2, 3, havingacentral opening or passage, in the top of whichis 
fitted a spherical valve and seating. To this valve is suspended the 
weights required for loading it to required pressure, by means of 
a rod with an eye or slot in it, in proper position to allow the 
float lever to pass freely through; in fact, it is neither more nor 
less than a pendulous dead-weighted valve, the weights being 
inside the boiler, out of the way of being tampered with while 
the boiler is at work. In this base or valve box are made two 
steam passages, by means of which and suitable pipes the steam 
is conveyed that passes the valve, from either low water or over pres- 
sure, direct tothe crowns of the furnaces, through which the pipes 
pass, and it is there blown on to the fires, thereby preventing the 
pressure accumulating to anything more than the valve is weighted 
for. For low water the float and lever raises the valve, the lever 
passing through the » + in the rod carrying the weights, whereby 
the valve is loaded. As the float descends with the water lever 
the opposite end of the lever to which the float is attached must 
rise, the lever being carried by a joint and pin in the middle, andin 
rising the lever raises the valve and blows the steam on to the fires, 
and if the feed is not turned on the fires will ultimately be put out 
before any injury can be done to the crowns of the furnace by over- 
heating. The patentees thus accomplish two important objects at 
one and the same time; i.¢., ing the steam pressure and re- 
ducing or annihilating the generative power of the furnaces. The pin 
on which the float-lever rests is of brass, so as to avoid corrosion ; 
and that being the only — where there is any friction, we con- 
sider the liability to stic too remote to ever interfere with the 
working of the apparatus. 

In our engraving, Fig. 4, is a section showing quenching | 
and flues ; Fig. 5 a side elevation, showing w eights, lever, and 
float ; Fig. 1 a lever valve, with qu we and tubes; 
Fig. 2 is dead-weight valve, with atm = blow-off valve ; 
Fig. 3 are lever dead-weight and atmospheric blow-off valves ; 
F are fire-quenching pipes. 





RaILway TRACTION IN France.—The byte per train and per 
kilometre and per train mile, computed by the six great railway 

















companies is as follows :— 
Expenses. 
Lines. Per train Per train 

kilometre. mile 

i ~ 
Nord, old lines .. 2216 2°85 
Orleans, old lines 2-03 261 
».. new lines 215 oe 

Est, old lines 2117 2° 
» newlines .. .. 2°426 3-12 
general average 2-265 291 
Ollest, ol oldlines .. .. .. 2°42 311 
Mediterranean, _— lines 2°61 3°36 
2°80 360 
Midi (south), old’ lines 2°57 8.30 
< Sa Sa ak wer Oe 291 3°75 
” quanl average oe diet ed 2-69 ae 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 








CONTACT LOCALISER, 

Sm,—The following is a simple method I have devised for 
localising a contact with resistance existing between two land 
telegraph lines. 

The advantages of this method are—(1) One test only is 
required, and that test independent of the resistance of the con- 
tact; (2) one Thomson’s slide resistance box, a galvanometer, and 
battery are required; (3) the result can be seen at a glance with- 
out any long calculation; (4) the conductor resistance of one only 
of the lines, when in good order, is required to be known. 

Let the lines be arranged as in the figure, P being the testing 
station, and Q the next station after the contact, either of the two 
lines in contact being put to earth at Q (the preference being 
given to the one that has a uniform gauge, if either of them has, 
but if not there is no preference), and the other line, the upper 
one in the figure, being insulated at Q. 
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Let the sliding tongue A be moved backwards or forwards over 
the small studs of the slide resistance box until the needle indi- 
cates that no current 1s going through the galvanometer; then if 
X be the resistance of the portion of the lower line between the 
testing station and the contact, and Y be the resistance of the 
remainder of the lower line between the contact and the station 
(), and M and N be the resistances of the two portions of the 
resistance box at each side respectively of A, we have, by the 
principle of Wheatstone’s bridge, 


2 a 


Y= 
or 
- M — 
X=. X+¥Y 
il =n! +Y), 
that is, X = — us of the whole conductor resistance of the 


lower line .*. if the lower line be of uniform gauge, the distance 
M 

+N of the whole 
distance of the station Q from the testing station P. 

If neither of the lines be of uniform gauge, still knowing X, the 
resistance of the lower line up to the contact, and knowing the 
various gauges of the wires composing this line, we can imme- 
diately find the distance of the contact. 

This method just given resembles somewhat Murray’s loop test 
for finding an earth, and known in its most complete form as 
** Murray’s centre of gravity test;’ but Murray’s test in the form 
it was communicated by Mr. Murray to Sir William Thomson is 
applicable only for finding an earth and not a contact. 

‘The method I have just given has not, as far as I can ascertain, 
been hitherto published. W. E. Ayrton, 

Assistant-superintendent, Indian Government 
Telegraph Department. 





up to the contact from the testing station= 





LEADS OF CROSSINGS, 

Sir,—In your impressions of October 8th and November 5th 
you published some papers on this subject. Those by Mr. Airy do 
not enter sufficiently into the matter, and Mr. Morrison in his 
letter complicates the question very needlessly. He first of all de- 
clares formule useless unless correct, and then goes on to show 
what must be done to ‘* work in” the error caused by using switch 
rails all of one constant length. I quite agree with Mr. Airy as 
to the annoyance caused by having to use crossings of the wrong 
lead, but there is another, and I think a much worse cause of com- 
plaint, and that is in having to use ‘‘ switch rails” as generally 
made, i.e, all of one length (15ft.), in conjunction with crossings of 
different leads. Now there is no real reason for this, unless it is to 
save trouble to makers and a little extra first cost in plate-laying. 
Iby employing a 15ft. rail in the place where, by calculation, a 20ft. 
should be used, the curve of the turnout b broken-backed, 
passengers are bumped and hats dented in, and trucks continually 
getting off the road. Engineers may calculate to the greatest 
nicety, but at the first set out their work is ‘‘ botched” by having 
to ‘‘fudge” all parts in to work with the switch rail as now 
generally made. The curves of turnouts and sidings in a station 
yard are seldom more than ten chains radius, and the length of 
the switch rail to suit that radius, when turning out of the straight 
line, should be 21°66ft., and is easily worked. 
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f The formulw I now send you are thoroughly worked out, so that 
the veriest beginner can find no hitch ; I have used them for several 
years, and know them to have been,employed in calculating for one 
of our greatest metropolitan works constructed during late years. 

Case L., Fig. 1. The point D is the centre of crossing. The 
“lead” is the inclination or ratio of slope of a tangent 
at D to one at G. <F/IDE=ADC=CBD=< of crossing. 


CD_ CB ~ ot: LOBD = tan: L CDB=lead. TofindOD. 
AG OD 





For D B and CB substitute their equivalents R + g and R—g, 
where R = radius and g = half-gauge. 
Then— 
CD=y¥y (R+9)—(R-gP =v (R+9+R-g (R+g-R+9) 
=V2R)Q9)= V49-R 
Now @ is a constant = 2°46ft. Eng., and 49 = 9°84; logarithm of 
9°84 = 992995 .*. log CD = 4 (log. R + *992995). 


Tan. LCDB= BC = R-9 . log. tan. CD B = log. (R-g) 

Cb V4gR 
—log. C D = log. of the lead. 

To find the distance (/) (see Fig. 2) from the heel of switch to 





c omen —— —lieD 
4 i 





centre of crossing, let E be the distance between centres of metal 
wn E is generally 44” = 355 of a foot nearly. 
Then— 
i=CD—(CD—), CD—l= /#@RFg-8) * 
E = °355 log. 865 = 1°550228 y = 2"°46. 
Substituting, the equation becomes— 


Log. (CD —!) =} { log. (2R +246 — 355) + 1 *550228 i 


=} { log. (2 R + 4°56) + 1550228 \ 
Case IL, Fig. 3.—The “FDE=< BDG=< of crossing 


cos. BD G _ oot. < BDG = cot, < FDE= lead. 
sin. BDG 


Sin, LBDG= 2%. Tofind BG. Let P = radius of centre line 
of railway, R= ditto of turnout K and g as marked on Fig. 
a=R+g=BD,l=P- (29+ K)=AD,c=b-(R—y) = AB 

,_atb+e 


=semi-perimeter of A ABD. 


ADXBG 
XS = ditto... $b. BG = VS@—a) (@—) (so and 


9 


BG= [V8 (s—a) (s—4) (se) 





Log. BG = { } (log. S + log. S -- a+ log. 8S — 6 + log. s c 
+ log. 2 \ — log. b 
Log. CD= H do, do. do. do. >— log. ec. 
Log. BG— log. a = log. sin. < BDG. 
In tables in line with log. sin. < B DG will be found log. cotan: 
< BDG = log. of lead. 


To find the distance (/) from heel of switch to eentre of crossing, 
&c.; E as above. 











A 


7=CD—(CD--/): log. CD is given above. To find 
cD—. 


Let’ =BD+E,U=AD+29,cs AB S= ote 
9 - ne Pd ae 

Then CD—i=< V 8 (s—a’) (8 —0’) (8 —0) 

Log. OD—I= { § (log. S + log. sa’ + log. 8 + log. 
8 — c) + log. 2} —log. c. 


Case III, Fig. 4.—The << FDE=<BDG=€< of crossing; 
<“ BDG=¢CBD+<CAD. 





* To prove that CD—i= Vv E@R+g—5)— 
let d=CD—landR=R+49, 
nal B(2R—E)=d2 
H=R—y R#— 3... (R—E)t =— Ra —ds 
2RE—E? =d?..d=Y E@R—E) 
and taking values of d and R 
cp—i=V E@R+g— ©). 





t@=eRte+E 

) =P— 

e =P—(R+K+9) 

8 =}(2P—@K—B)=P-K+ = 
s—a=P—K—(R+9+ ©) 
mdm : 
s—e=R+ 9+ 





Cos. BDG _ < Pe 2 8 
Sin BDG cotan. “ BD G=cotan. < FD E= lead. 
G 


; B 
Sin. < sa 
in. “ BDG ED 
To find BG, let P = radius of centre line of railway; R = do. of 
turnout; K and gas marked onFig.3.a=R+g9=BD,b=P+2y 
+K=AD,c=P+K+R+g9=AB,S= atb+e 
Then BG = 2 Vv x S—a) @- S—)2 
Log. BG = {4 (log. S + log. S — a + log. S — b + log. Se) 
+ log. 2} — log. b 


Log. CD= f do, 


Log. BG —log. a=log sin. BDG. 
In the tables in line with log. sin. B D G will be found log. cot. 
BDG = log. of lead. 


’ 


do. do. do. f —log. c 


ry 


/; 


9° 
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To find distance (/) from heel of switch to centre of crossing, Xc., 
E as before : 
t=C D—(CD—) log. C is given above. 
To find (CD —/): 
Let a! = BD+E,U'=AD—-29,c=AB,S=C 7" +e 
Then— . 
CD—1= = V/8 (s—a!) (s—o) (8 — 0) 
Log. CD—1= { 4 (log. S + log. s—a' + log. — 8s — c + log. 


3—0) + log. 2} —log. ¢. C. F. Gripper. 





STEAM ON THE COMMON ROAD. 


Srr,—I was much interested in the description of the small 
steam carriage in your last number. Will you permit me to aska 
few questions respecting it, as I have had some little experience 
and no end of trouble with small steam carriages? I fear Mr. 
Todd will find some difficulty in running his carriage 100 miles in 
tenhours, what with stopping for water and ascending hills. What 
class of boiler does he use? The fuel, I conclude, is coke, but 
would it burn properly under so small a boiler without a more 
powerful draught than the exhaust steam from the small cylinders 
will give? 

I cannot help thinking that the absence of the link motion is an 
oversight, as it might be necessary to reverse the engine when 
running downhill should anything go wrong with the brake. 
Would not the very short wheel base render it unsteady at a 
high speed ? 

I conclude its weight, with water, coals, and men, not to be far 
short of 13 cwt. orl4cwt. Assuming the former to be nearer the 
mark, I find it will take 120 lb. effective pressure (not considering 
friction) to ascend an incline of 1 in 12; and how will the little 
steamer get on if it encounters half-way up the bill a layer of 
rough stones? Will the passengers get off and push ? 

Dec. 30th, 1869. J. H. K. 





ROBEY’S EXPANSION GEAR. 

Srr,—In answer to Messrs. Robey and Co., I agree with the old 
adage that ‘‘ open confession is good for the soul.” They first say 
they ‘“‘ never professed to produce” certain results, which I con- 
sidered (according to their definition) a modern mechanical acqui- 
sition of the gravest importance ; then, again, in the latter part 
of their letter, they state, in a somewhat curious and contradictory 
fashion, that ‘‘ steam may be admitted (at boiler pressure, I pre- 
sume; they don’t say what) at from three-fourths of the stroke to 
any point of cut-off less than that.” I thoroughly comprehend 
from the arrangement of “ ” supposed to have been intro- 
duced by Messrs. Robey and Co., or the Burton-on-Trent people 
(I know not which), that, besides altering the throw of the eccen- 
tric, its angular position with the crank is varied. 

Now, Sir, quoting from Mr. Porter’s able treatise on Richards’ 
indicator, he says that ‘to expand steam properly it is essential 
that it be cut off instantaneously—that is, that the port shall be 
closed so quickly that the poe shall not fall in the cylinder 
from the advance of the piston during the operation of closing. I 
will now, again, ask a question which, I trust, will be truly an- 
swered. (An “untouched” indicator diagram will suffice.) 
Assuming that we have 60 lb. per square inch in the boiler, what 
pressure will be put upon the piston (by the ent of the 


gear in question) when an attempt is made to cut off, say, at one- 


eighth, one- or one-twentieth of the stroke; also, at 
the commencement of cutting off at these early grad po ete 
the distance by the piston d the time of totally 
closing the port? Iam moved at kind on. 
proffered by M and Oo. that I “‘should take the trouble 


their original expan- 

sion eccentric. (Alas, poor Chapman!) But I myself would 
recommend to their notice one grievous fault, which, most un- 
happily, attends the action of the “gear” applied by them, viz., 
a gradual opening and closing of the ports, or “wire drawing ” 
rformance when the eccentric is set forward and its throw 
Saveaced. Concerning what Dodds or Hackworth did with their 


‘| wedges, I am glad to know that the Lincoln firm claim no further 


novelty than taxing the governor with a drag and thrust of the 
aforesaid wedges on a square section of the crank shaft, and a 


Jan. 7, 1870. 
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production of results little better than can be obtained from the 
action of a common throttle valve. . WALKER. 
Hulme, Manchester, Jan. 3rd, 1870. 





S1r,—In your impression of the 17th December you obliged us 
by inserting a letter in which we stated (in correction of an in- 
voluntary error in your report of the Smithfield Cattle Show) that 
so far as we know we were the first to use and introduce expansive 
eccentrics on portable engines. This has called forth a letter from 
Mr. Chapman, which, as it questions our veracity, is of such a 
character that we care not to reply to it further than to state that 
the conclusions he draws from his somewhat incoherent statements 


are ridiculous. And we should have thought Mr. Chapman would 
have known we should not make and publish a statement which 
we were not prepared to substantiate. 


We repeat that the eccentric illustrated by you with our letter 
in your issue of the 17th was invented and used by us in April, 
1866—many months before we were aware of the existence of Mr. 
Chapman's invention—and that we introduced it to the public at 
the Paris Exhibition about a year before Messrs. Ruston and Uo. 
adopted Chapman’s patent. Mr. Chapman states that his eccentric 
is still the “‘best before the public.” Of course he is quite at 
liberty to assert this, but none of your readers will think so who 
have taken the trouble to examine the illustrations of our self- 
acting expansion gear, in which the cut-off is varied by the 
governor instead of by hand. 


January 4th, 1870. RoBEY aND Co. 





THE INVENTION OF THE LINK-MOTION. 


Srr,—In order to prove the veracity of all my statements relati 
to the “‘ History of the Invention of the Link-motion,” please in- 
sert copies of the enclosed original letters on the subject. No. 1 
letter, below, refers to a correspondence between the firms men- 
tioned about the link motion, when Messrs. Stephenson required 
Messrs. Hawks, Stanley, and Co. to pay Mr. William Howe the 
sum of five pounds sterling if they applied it on a marine engine, 
as they contemplated then to do. 


Gateshead Ironworks, Gateshead-upon-Tyne, 
Robert Stephenson, Esq. July 3, 1843. 

Dear Sir,—We feel much obliged by your attention to our communica- 
tion, and should we resolve on using the new valve gear, will cheerfully 
pay the £5. We remain, dear Sir, yours truly, 

Hawks, Srancey, and Co. 
Mr. William Howe. Newcastle-on-Tyne, August 25th, 1851. 

Dear Sir,—Mr. John Gray, having commenced an action against the 
London and North-Western Railway Company, for using the link motion, 
which he says is an infringement of his patent, you are requested to 
attend the Assizes at Liverpool, to give evidence. Mr. Stephenson will 
also be there. Your expenses will be fully paid by the railway company. 
I will also be there, and will meet you on Wednesday at the Adelphi 
Hotel. You will be asked the following questions : 

lst. Were yuu acquainted with, or had seen, Mr. Gray’s motion before 
you invented the link motion now in use? 

2nd. Did the knowl of Gray’s motion lead to the other? 

3rd. If you invented the link motion without a knowledge of Gray’s, 
will you state so in Court ? 

If you arrive in Liverpool before me you must report yourself to the 
company’s solicitors, Messrs. Swift, Wagstaff, and Co., Union-court, Castle- 
street, and there inquire for Mr. Allen, from whom I have received the 
foregoing instructions—they wish you to be there to-morrow (Tuesday). 

As this trial is of the utmost importance, not only to railway companies, 
but also to manufacturers, it is desirable to use every exertion to prevent 
a claim which I think is unjust. Trusting to meet you, 

{ am, dear Sir, truly yours, 
Clay-cross. W. WEALLENS 

The trial comes off on the 29th.—W.W. 

No. 2 letter, above, refers to instructions from the late Mr. 
Weallens (in Messrs. Stephenson’s employ) to Mr. Wm. Howe to 
attend the trial at Liverpool, but as a verdict was given by consent 
in order to settle the matter by arbitration, which took place in 
London in the year 1851, Mr. Howe wrote to Mr. Weallens, asking 
him if he was going, and No. 3 letter is his answer. 

Locomotive Engine Works, South-street, Newcastle-upon-Tyne, 
Mr. W. Howe. November 2nd, 1851. 

Dear Sir,—I have just received your letter, and hasten to save to-night’s 
post. Ido not think I shall be in London at the trial. Mr. Allan, I 
believe, wishes me to be there, but as Ihave not been subpoenaed, I do not 
feel disposed to bear my own expenses. I was up in London a fortnight 
ago, seeing Mr. Stephenson previous to his departure to Egypt. I thank 
you for the tracings of blast furnaces and hope to return the compliment 
some day. You will be sorry to learn that Mr. Hutchinson is very ill. 
Trusting to hear frequently from you during the trial, 

I am, dear Howe, truly yours, 
¥ WEALLENS. 
Remember me kindly to Mrs. H. and family. 

I trust now that the matter is perfectly established to the satis- 

faction of those persons who are opponents to the claim I have 


proved. 
78, Waterloo Bridge-road, January 4th. N. P. BureH. 





Srr,—I thank you for inserting my letter of the 8th ult. (you 
omitted the date) in your impression of the 24th ult., which 
although accompanied by your facetious remarks, has elicitec 
lamentably little in the disquisition of scientific or mechanical 
knowledge, but abounds in the type-wielding invectives I foresaw, 
which are poor substitutes. 

In your paper of the 31st ult. Mr. Burgh does me the honour 
to publish one of my letters, and as it may lead to the conclusion 
that I was determined to rush into his pages at any cost, perhaps 
you will kindly do me the justice to publish the rest of the corre- 
spondence as follows :— 

78, Waterloo Bridge, London, 8., June 10th, 1869. 
Mr. Hackworth. 
Sir,—I to inform you that I am writing a work on practical valve 
ing, and knowing that you have done something of importance in 
that matter, I beg to solicit a tracing and deseription of your latest 
and best example of valve gearing and valves for steam engines, to 
be inserted in my new work.—Awaiting your reply, 
I am, yours very obedient, 
N. P. Buren. 
Darlington Engine Works, Darlington, June 11th, 1369. 
N. P. Burgh, Esq., London. 
Dear Sir,—In reply to your favour of yesterday’s date, I fear pressure 
of engagements will prevent my complying with a request. 
I am, dear Sir, yours respectfully, 
|Joun W. Hackworra. 
78, Waterloo Bridge, London, 8., June 1ith, 1869. 
J. W. Hackworth, Esq. 

Dear Sir,—If your valve gearing has been successful, which I believe 
it has, it seems a pity to leave it out of the description I am giving 
of the best valve gearing. I therefore most respectfully impress upon 
you that you should, if you can, send me on tracings of the best arrange- 
ments that you have made, and that you, are aware of.—Awaiting another 
reply from you, 

I am, yours obedient, 
N. P. Buren. 

After the above I so far conceded his wish as to direct my 
manager to have traced off two or three different arrangements of 
my gear, and details accompanying the same, with a brief descrip- 
tion, which I read over and signed. I certainly little thought the 
next sight I should get at them would be ina heterogeneous mass, 
scattered like dead bees shaken out of a hive, mutilated in legs, 
wings, &c., over a page in THE ENGINEER. 

Mr. Burgh opens his remarks as follows :—‘‘I shall try to do 
what Mr. Hackworth does not try do, viz., stick to the point. 
Your correspondent’s remarks about Mr. Howe are uncalled for, 
unmanly, and untrue, because the real fact is that Mr. Howe was 
only six months in the late Mr. Hackworth’s establishment at 
Shildon in the year 1836, and surely could not have in that time 
been initiated in the rudiments of mechanism. Also supposing he 
had gained anything, no credit can be due to your correspondent, 
“es iy bem _— school then.” 

ow, althoug! carries its own refutation, proving my passing 
but not disrespectful remark to be true, pod not untrue, yet 
(following Mr, Burgh in his digression) to make the fact still more 





golgeiio, if the link inventordid not knowme in 1836, I knew him 
perfectly well years before, as a boy brought up at West Auckland, 
& place through which the Stockton and Darlington Rail- 
Fs (which my father worked from iis opening in 1825 to 
1840) passed, and the place of residence of several of my 
father’s workmen and engine men with whom Howe was 

uainted, as well as having free access to the stationary 
and locomotive engines on the line and Shildon Works for 
years ; and when about 1830 or 1831 a new colliery was commenced 
within 200 or 300 yards of the works, he was employed thereat. 
Here the above-mentioned opportunities were more easily acces- 
sible tohim, and I distinctly remember standing near him when he 
barely escaped being killed by the falling of the pit pulley, legs, 
and framing. As to the wonderfully clever boy going to school in 


time, intrusted with the onerous duty of introducing and setting to 
work the first locomotive ever put into operation inRussia. If this 
is not what Mr. Burgh calls sticking to the point, I must now take 
another course of doing so. In my letter of the 8th ult., whilst 
admitting Howe to be the inventor of the link motion, I made the 
ee 

1st. That it was wrongly applied, and in what way ; and that 
Mr Fletcher pointed out the error. 

2nd. That Stoddart and Slaughter committed the same mistake 
which I pointed out to the railway officials at Brighton. 

3rd. That the lead of the link motion in its best form varied 
with the different gradations of expansi : 

4th. That there was an error in the tabular statement as to the 
engine to which it belonged, and if to the link it was a thorough 
misrepresentation. It is needless to ask if the gentleman has 
disproved any one of these statements? The simple answer is no. 
Can he do so? That remains to be seen. 
‘old respectable firm” to do with either Stoddart and Slaughter’s, 
or Stephenson’s blunder? Is this sticking to tlie point? 

Respecting the tabular statement, he professes to set me right 
by putting himself right in one error, which he designates a 
** clerical error.” 
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id / " | 3lb. of sublimate per load (50 cubic fee 
1836, I would simply remark that I was in St. Petersburg at that | F the SaunadD ot onmee 





Pray, what has the | 


I would suggest that the gentleman had better | 


complete the work so ably begun, and correct the whole of them, 
which will answer the purpose of putting us both right. How- | 
ever, he still appears to hold out against the variation of lead 


(which, as I stated, practical men know to be a fact), attempting 
to shirk the question in the following way :—‘* Mr. Hackwort! 

remarks about the link motion and its principles are simply 
absurd, and he seems to take it for en that the variation of 
the lead cannot be reduced to a minimum, and that for high speeds 
ample lead is of no use.” Do not these very words “ minimum ” and 
**ample lead,” as applying to a correct arrangement of gear, indi- 
cate a variation (the words can hardly be taken as synonomous) ? 
With how much more force will this variation apply to the 
blundering arrangement first introduced, of which the table with 
the ‘‘ clerical error” is said to be a correct representation, having 
a uniform lead of jin.’ Now, if this is not proved to be ‘‘ simply 
absurd,” I do not know what proof is, and will be glad if Mr. 
3urgh can tell me. 

As to my gear, I can allow it to rest upon its own merits, and 
am fully assured that parties who are now usin vould not 
have substituted it for the link on several marine engines, and pay 
me patent-right, if there was no advantage; and no doubt these 
parties, if they thought proper, could give the comparative cost 
of getting-up, upholding, and the working results of the two, 
which would be of infinitely more value than the hazy opinions, 
severe epithets, and flat contradictions of Mr. Burgh, “X.,’ and 
** Locomotive.” 

With respect to “X.’s” endeavour to explain away Mr. 
Bourne's deplorable want of knowledge by bringing in his especial 
anti-stick-on-the-centre screw engine, with a valve without lap 
(why did not the gentleman quote the passage correctly, and not 
have have omitted “‘covering both ports;” did this sound rather 
too much like lap’), stating that as a description of link motions 
in general it was approximately correct, and as a description of 
this particular one absolutely so. What an abortive attempt to 
wriggle out of a dilemma! 

It is just possible I might have forgot there was such a thing 
as a valve without lap applied to the steam engine, never having 
used one for that purpose since long before the advent of the 
link motion, except from the fact of the number I have replaced; 
but to have encumbered a scientific mechanical book at the present 
day with such an antediluvian notion would never have entered 
my mind, Had I perpetrated such an error I would certainly 
have qualified it by an explanatory foot-note that it was a mere 
fossil, and think Mr. Bourne might have done the same (that is, 
if he knew any better) in his treatise and catechism. The treatise 
alluded to as accessible to me, and containing materials for coming 
to a sound and independent opinion, describes the action of the 
link in its intermediate position thus, ‘* While in the centraY posi- 
tion the valve rod will have no motion, or almost none.” This 
appears to agree with the approximately correct exposition given 
in the catechism. What are we to understand by these terms? 
To produce such an effect would be to place the two eccentrics on 
the shaft diametrically opposite each other, whereby the move- 
ment of the one would neutralise the movement of the other, the 
link forming a species of scale beam, the centre pin having no 
movement, or almost none. Presuming this is the proper meaning, 
I pass on next to a correctly organised link motion, and the best 
proportioned, most approved, and generally adopted slide valve of 
the present day. Now what are the required positions of the 
eccentric for working such a valve’? A trifle more than one-third 
of the circle apart. Is this correct, or Mr. Bourne’s half a circle 
apart? I appeal to any practical man of common sense if I am 
correct or not. If so, what follows? viz.—that the minimum 
movement of the valve will be nearly one-half the maximum 
movement. Is this Mr. Bourne’s “‘no movement, or almost none ?” 
Is this his approximate correctness? Is this the representative of 
the scientific tribunal before which I am to be arraigned? I would 
merely add that the gentleman's science—or, perhaps, more pro- 
perly, his practical mechanical knowledge—will have to pass into 
a more profound region before his representative ‘* X.” succeeds 
in turning the laugh of the kingdom from his client to me. 

:. | am glad tosee the letter from ** An Old Railway Man,” and can 
confirm most of his statements about John Gray’s valve gear and 
valve, especially so in their application to the ‘* Cyclops” engine, 
as I was at Manchester at the time when it was being put on, and 
was privy to the results of its working, which was then con- 
sidered extraordinary. Mr. Gray was undoubtedly the person who 
established the present proportions of the slide valve and variable 
expansion ; and although he obtained superior power and economy 
of steam to the link, yet the gear was too cumbersome to hold its 
position against the greater simplicity of the former. Respecting 
the legal decision refe’ to, the ultimate and legitimate issue 
was not worked out; it was simply a matter of crushing might 
triumphing over right. hat figures would adequately represent 
all the examples of this kind of triumph in the world’s history? 
Joun W. HackwortH, 
Darlington Engine Works, Darlington, January 4th, 1870. 


PRESERVING TIMBER. 


Srr,—Having been permitted through the courtesy of Messrs, 
Bayly and Fox, timber merchants and owners of sawmills and 
creosoting works in this town and at Oreston, to be present at the 
inspection of a number of pieces of wood prepared to test the value 
of various processes for the preservation of timber for submarine 
work, I send you the enclosed statement of results, thinking it 
may be interesting to many of your readers. The experiments 
have been made at the Great Western Docks in still water 
20ft. deep. The wood has been constantly covered for nearly two 
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My own opinion leads me to think the value of the creosoting 


process over any other will be more epparent each year, and that 
at the end of a further term of two years, there will be litt! 
any, of the unprepared pieces of pine remaining. ENGINEER. 


Plymouth, December, 1869. 


Resutt oF EXPeRIMENTS ON TIMBER SUNK IN THE Great Western Dock 


PLyMouTH, ON THE 19TH JUNE, 1867, AND EXAMINED oN THE 9TH 
DeceMBER, 1869. 
Preparation of the Timber for Experi 
_Timber to be creosoted was dried under a shed_with full n of 
air tor six weeks, then creosoted under a pressure, from forty-five to fif 


gallons of oil to the load being absorbed. 
Timber to be kyanised was dried as 
corrosive sublimate during twenty-f 


then stee} 
mir hours for each in 


above, 






Timber for the sulphate of copper 
steeped for fourteen days in a svoluti 
eight gallons of water being used, 

Timber unpreserved was also dried as above 


Descrip- 


m of sulphate of cop; 





is | w } — 
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SCREWS IN ARTILLERY. 

Sin,—In Tue Encrneer of the 17th inst 
upon “ Field Artilleries of Europe,” ther 
upon an elevating screw, stated to have | 
Mallet, C.E. 

I shall feel much obliged if you will allow me to state, th 
the medium of your valuable columns, that an elevating sect 
with a **tubuiar,” or elongated nut, was invented by 
was a cadet at Woolwich in 1852, and subsequently 
submitted by me to the War Office. Of course, 1 recei 
usual stereotyped replies, such as, ** already known,’ 
practical value,” *‘ cannot be recommended for introduction i 
the service,” “‘somewhat similar to one previously inv 
(? at a date anterior to the flood), “no trial of the invent 
be given at the public expense,” ‘‘ the Secretary of State fo: 
cannot entertain your proposals,” Xe. Ac., ad tafinitum 

My invention consisted of a fixed nut placed in a plate on 
trail of the gun carriage. Through that nut a hollow elev 


ELEVATING 


t, and in the arti 








re} 








screw passed, with handles to effect its rotation. Through 
hollow screw a solid elevating screw passed, which worked i 
thread cut upon the interior of the hollow ser The 

the solid serew was attached to the able of the gun, so t 
the screw could not turn round, but would ! of a dey 
from the vertical. When the h Vv screw V turned 


descended through the tixed nut, and at tix time « 
the solid serew, thus doubling the rapidit sotio Wh 
the hollow screw was turned in the rever m « ul 
the gun became depress: 
To the best of my recollection I submitte] my invention throug 
| Sir John J. Burgoyne, who was then inspeetor-General of Inv 


| tions, and I beg to claim through you 





years a-half. The blocks have hung one over another on a 
chain which passed through them, a distance of about 10in. being | 
kept between each, and the whoie attached to a heavy mooring | 
and sunk. Having again sunk the whole it will be very interesting | 
to note the effect which longer immersion will have upon them, 


columns the priority of 
that invention. 

I intend at some future period to submit for your considerati 
some rather startling —though not, perhaps, very surprising 
of unfairness, injustice, and misappropriation, on the part of the 
powers that be, to say nothing of evasive replies, all tending to 
the detriment of the service and public loss. 

O. HALDANE Stokes, Captain late R.P. 
46, Athol-street, Douglas, Isle of Man, 26th December, 15 








ARMOUR PLATE TESTS, 
Srr,—Major-General Lefroy presents bis compliments to 
editor of THe ENGINEER, aud regrets that it is neces 


conclu- 
applied 


to trouble him with the inelosed correetion to the 
sions following Table II. of results of mechanieal tests 


to armour plates, which he had the pleasure of com 
nicating to him a short time since: — ‘* Memorandu 


Since the publication of minute 27,483 it has been ascer- 
tained that the ‘ final elongation’ in Table I. is due to the whole 
length of breaking part, and not per unit of length. The deduc- 
tion made by Captain Harrison in the comparison instituted with 
Table IL., relative to the ‘very marked improvement which has 
taken place in late years in the quality of armour plates,’ is 
therefore incorrect, and the following alterations must be made in 
the paragraphs succeeding Table II., being in fact the previous 
figures halved. The lengths were two inches, not one inch :— 
Paragraph two, last line—For 0°31 read 0°155; for 0°62 read 0 
P; ph three—For 12,322 read 6161 ; for 10,515 read 5257 ; 
for 9745 read 4872 ; for 10,744 read 5372 ; for 7221 read 3610; for 
10,822 read 5411.” 
J. H. Lerroy, Director-General of Ordnance. 
War Office, Jan. Ist, 1870. 








THE Carnatic RatuwaY Company, Limrred.—The prospectus 
of this company has just issued. They have got a good 
board of directors, and the capital is moderate, £800,000. The 
objects of the company are the construction or acquisition by pur- 
chase or otherwise of railways and tramways, and of telegraphs 
connected therewith in the East Inclies; and the maintaining and 
working, and if deemed expedient, the sale, letting, or other dis- 
position of railways, tramways, or telegraphs in the East Indics. 
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STEAM PUMP FOR THE DUNABERG AND WITEPSK RAILWAY. 


8. OWENS AND CO., ENGINEERS, WHITEFRIARS, LONDON. 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

*BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.LPHons Diizr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wo.rr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiimer and Rocers, 47, Nassau-street. 


PUBLISHER’S NOTIOE. 


*,* With this week’s number of THE ENGINEER we issue as a 
Supplement No. XXIX. of our Portfolio of Working Drawings, 
representing Capstan and Shears for Sin. Cornish Engine. 
Each number, as issued by the Publisher, will contain the 
Supplement, and Subscribers are requested to notify the fact at 
our office should they not receive it. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 

















TO OORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts, we 
must therefore request our ndents to keep copies. 

“e All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

T. H. R.—We are unable to say. 

G. N.—The Patent Nut and Bolt Company. See our advertising columns. 

W. N.—The arrangement answers pretty well. We have seen it fitted to many 
engines. 

Woop PaPeR-MAKING.— We have received a letter from “R.,” which stands 
over till next week. 

W. R. R. (Manchester).— The only address we have of Mr. Henry Wilde is 
“ Engineer, Manchester,” which finds him by post. 

A. C. (Walsall).— We cannot do better than ask you to examine the recording 
dials of your own gas meter. Surely such an inspection will make the 
whole thing clear to you. 

G. G. 8. ( le Villa).— You are all right enough as far as you go, but 
you do not go far enough ; you simply state facts, but do not attempt any 
explanation of the causes producing the facts. 

T. G.—There is no special work on turbines which we can recommend as 
complete. A good practical treatise was written some years since by Cullen. 
Professor Rankine handles the subject rather fully in his treatise on 
‘* Prime Movers.” You will find an elaborate paper on the subject in THE 
Enoivger for February 24th and March 3rd, 1865. See also the “* Lowell 
Experiments.” 

G. J. V. B. (Rotterdam).— You are as wide of the mark as ever. You can 
have a cupola which will melt five tons of iron in an hour, or one which 
will melt 516. In what time do you want the 2500 1b. melted—in one hour, 
or two hours, or what? Are you mistaking a cupola for an air furnace? 











SPLINTS, MATCH-BOXES, AND BOBBINS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers favour me with the address of makers 
of machinery for the manufacture of splints, match-boxes of wood, 
thread-rolls, and shoe pegs ? Woopworker. 

Sweden, December 28th, 1860. 


EARLY STEAM NAVIGATION. 
(To the Editor of The Engineer.) 

Srr,—Can you inform an old subscriber when the first steamer crossed 
the Atlantic, coaled for the whole voyage? The inquirer thinks that the 
first was the Sirius, the second Great Western; but some say that the 
Royal William or King William preceded these. ADRIFT. 
(Our correspondent raises an often disputed point once more. We think it 

best to let our readers express their opinions.—Ep. E.]} 





LEEDS BRIDGE. 
(To the Editor of the Engineer.) 

Sir,—You may not be aware that competing drawings and specifica” 
tions for the above bridge were to bear a motto only, and be accompanied 
by a sealed envelope, with the motto outside, and the names of the 
candidate enclosed, so that the names of the parties should not be known 
until the award was given ; yet I find in Tak Enciveer of December 24th 
the names of two of the candidates, also, that the decision would not 
be given until January Ist. Perhaps some of your readers can throw 
some light on this, as it would appear the award has not been given in so 
fair a way as it might have been. J. 0. B. 

January 5th, 187u. 





MEETINGS NEXT WEEK. 
THe InsTITUTION OF CiviL ; Encrnerrs. — Tuesday, January llth, at 
8 oi : The president’s inaugural address. 
IVIL AND MecHanicaL ENGINEERS’ Socrery.—Wednesday, Jan. 12th, 
ou Adjourned discussion ‘‘On the Renewal of King’s Cross Station 





Tux Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Jrom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 15s. 9d. 
Yearly (including two double numbers) .. .. £1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tar EnGinesr, 163, Strand. 
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1870. 
** At this a hundred bells began to peal, 
That with the sound I woke, and heard, indeed, 
The clear church bells ring in the Christmas morn.” 
Tue bells have rung, Christmas has comeand has 
away. The old year died full of days, and not without 
honour. We have made one step into the new year, and 
we ask ourselves shall we look back on the past or forward 
to the future; shall we recount the deeds of our profession 
wrought in 1869, or anticipate the victories of its members 
over the forces of nature which will assuredly mark 1870? 
To do either, leaving the other wholly undonegwould not 
be my Ae The engineering record of the last twelve 
months lies before us in the shape of two of our own portly 
volumes. It would be egotistical to say that this record is 
thorough and complete. Ten of our, volumes would not 
suffice to contain a complete description of all that has 
been done even in twelve months by the busy army of 
engineers who have toiled and laboured all over the face 
of this pretty little world of ours. But the record is at 
least so far complete that it could scarcely be improved by 
dwelling on i subjects now. We prefer to 











cular 
glance at the future, while drawing a lesson from the past ; 


referring to what has been done to point a moral while 
treating of that which it remains for us to do. 
“*The old order changeth, giving place to new 
And God fulfils Hieeclt apn ways, , 
Lest one good custom should corrupt the world.” 

These three lines have always appeared to us the most 
perfect exposition of the good that lies in progress ever 

nned, “ Lest one good custom should corrupt the world ;” 
est, in other words, the attainment of one excellence should 
prevent us from attaining others. And is there not just a 
possibility that the excellences we have, do tend to corrupt 
that special world in which engineers live and move and 
have their own peculiar being !—a world of which outsiders 
know little and understand less. Is it not a fact that only 
too many members of our profession, looking upon the 
great things that we have done by select expedients, incline 
to believe that those things can be done in no other way 
better, if at all? We fear we must write, “ Yes.” Yet no 
worse evil could befal mankind, we think, than the coming 
upon the world of a general belief that it was impossible to 
make better railways, or docks, or harbours, or canals, or 
engines, or ships, than we have now. There is not much 
danger that such a fashion will become popular with 
young men, but we are not so sure that it is not entertained 
by many of the fathers of the profession. With those 
ardent young radicals who can see nothing good or great in 
the deeds of a Watt or a Brunel, we have no sympathy. 
whatever; we have had ere now to take them to task, andsay 
a word or two in favour of conservatism in engineering. 
But we have still less sympathy with those who hold that 
nothing specially great or good remains to be done; who, 
maintaining that the old thing is better than new, just 
because it is old and tried, refuse to try anything else 
The one thing needful to the engineer is liberality of 
feeling, manifested by a desire to improve on the past, not 
rashly, but tentatively, and carefully making po step in 
advance firm and sure before taking another. We have 
often thought when reading the lives of such men as 
Faraday, or studying the works of a Joule or Tyndall, that 
engineers would do well tofollowthe example set there before 
them of patient belief in the power of the mind to make 
advances in its knowledge of nature’s laws, however dis- 
couraging the prospect might appear for the time; 


| and of untiring, persistent energy in making every step in 


advance firm asa rock for the next comer. The neglect of 
this last precaution has done much harm. Men aiming at 
great deeds have attempted things not too mighty for 


them indeed, if they had but borne in mind 
the fact that great deeds cannot be achieved with- 
out great labour. They have neglected, or for- 


gotten wholly, those details which are essential to 
success, and so made shipwreck of their prospects or 
their hopes. This attention to detail is just the point 
in which natural philosophers beat engineers; just the 
point, too, on which nearly all treatises on engineering 
subjects are deficient as compared with works on natural 
philosophy. But enough of the theory of our profession, 
enough of its sentiment; let us see what its practice should 
be in the future, let us note a few of the things which 
remain to be done in the proximate time before us. 

Where shall we begin? The two sisters civil and me- 
chanical engineering—so alike, yet so dissimilar—equally 
claim our attention, equally call for notice at our hands. 
We shall do as we have always done, and give the elder 
sister preference of place, though not, therefore, of honour. 

The most noteworthy thing to be written about in con- 
| nection with civil engineering is, of course, the opening— 
| we cannot truthfully say the completion—of the Suez 
1 Canal. The subject has been so fully and so recently 
} handled in our pages, both by ourselves and our special 
correspondent, that we shall not waste space by going over 
| old ground. The measure of success which has attended 
! 





M. de Lesseps has, as was to be expected, incited others to 
| exertion; and we hear already of the inception of new, 
or of the revival of old, schemes for the canalisation of 
isthumses in various parts of the world. Dr. Cullen is 
doing all that in him lies to cut South America away from 
North, by running a ship canal through the Isthmus of 
Darien. Another canal through the Isthmus of Corinth 
is also talked of, about which we shall have more to say. 
A very fine work in the shape of a canal—not through an 
isthmus though—is being carried out in Holland ; 
of this we have spoken fully in a recent im- 
pression. As regards the Darien Canal, the great diffi- 
culty in the way is, if we are not much mistaken, the 
Atlantic and Pacific Railway, the completion of which has 
put the finishing stroke on one of the greatest engineering 
achievements of the age—one, we may add, already fully 
noticed in our pages. This line will, we suspect, so power- 
fully divert traffic from the southern route to California 
that the Darien Canal could not be made to pay. Nor is it 
at all probable that the Atlantic and Pacific Railway will 
long be left alone in its glory. Already the construction of 
a somewhat similar line through Canada is discussed; and 
we have very little doubt but that the example of the 
Atlantic cables will be followed. One Atlantic cable was 
laid with enormous difficulty at a fabulous expense. It 
was scarcely proved to be in working order, when France 
undertook to lay another, and already more news comes to 
us by the French than by the English route. Just so will 
it be with railways across the continent of America. Once 
it was shown that such a line could be made, the rest 
followed, and before half a score of years roll away we may 
have two or three lines competing with the original for the 
conveyance of passengers. 

Starting from a metropolis, the Atlantic and Pacific 
Railroad by towns, villages, settlements, log huts, and 
cabins, cultivated lands, prairies, mountains, and forests, 
revealing to the traveller their various inhabitants, from 
the Broadway dandy to the painted savage. As a line of 
national intereommunication, the Pacific Railway has at 
present no equal, As a specimen of — railway 
construction it is very questionable whether it deserves any 
praise, even when taking into consideration the especial 
circumstances and local exigencies always attending such 
works ina new country. In connection with the rough-and- 
ready and rapid manner in which the American engineers 








construct their lines, the serious question arises, whether 
the same or a similar principle would answer for our 
colonies and dependencies. Take Indiafor example. It is 
stated on ps authority that the governor-general is 
under the impression that the system would answer re- 
markably well, and in order to make the experiment has 
sent to the United States for an American engineer to 
come and try his luck. Before committing himself alto- 
gether to the American plan, Lord Mayo would do well to 
make himself thoroughly acquainted with the report of the 
two engineers deputed by the Government of the United 
States to examine the whole of the Pacific Railway. Their. 
account of the state of the track, and the actual insecurity 
of the timber bridges, is by no means calculated to impress 
one with the advantage of introducing the same system 
into India. The Americans—in a word—do not make, do 
not construct, railways in our sense of the term, they merely 
“put them together.” Much as it is to be desired that 
cheap means of intercommunication should be provided for 
our chief oriental dependency, no one wishes to see it 
accomplished at the risk of the safety of either the 
native or British population. We may here incidentally 
notice that the introduction of sleeping cars, and, indeed, 
of special accommodation, by Messrs. Pullman and others, 
has done much to render journeys of enormous length 
practicable, which, without such special appliances for 
comfort, would have remained either absolutely impracti- 
cable, or, at best, eminently unpopular. In the production 
of improved railway carriages of all kinds there is yet a 
vast deal to be accomplished; and to labour in this field we 
invite the ingenuity and skill of men who possess a com- 
petent knowledge of the subject. None others should 
attempt to handle it. 

It is not to be expected that any country, which for four 
years has been suffering from a commercial and professional 
stagnation and depression unprecedented in its annals, 
could give birth during the period of its industrial cata- 
lepsy to many enterprises of magnitude and importance. 
Still less could it be expected that the bygone year, which 
had to bear the accumulated arrearg of its three immediate 
predecessors, could be an epoch in which to start on a bona 
fide foundation any national engineering or manufacturing 
undertaking. Although, comparatively speaking, but few 
fresh financial disasters occurred within its limits to swell 
the long and complicated catalogue crowded with the mis- 
haps of 1866, 1867, and 1868, yet the sins of the parents 
were visited upon the child, and the sunshine of the latter 
was too flickering and too feeble to obliterate the shadow 
of the former. The bitter remembrance of previous losses 
had, it is true, made men too cautious and too wary to be 
entrapped a second time ; but it also rendered them sus- 
picious of what were indubitably sound and honourable 
investments. Their conduct was similar to that of a man 
who finds he has bestowed charity upon a deluding and 
unworthy recipient, and who then unreflectingly shuts his 
heart, his hand, and his purse against the just claims of 
the poor, the needy, and the unfortunate. If it be granted 
that the past year cannot with propriety be called a year 
of creation, it may certainly lay claim to the title of a year 
of progress, encouragement, and completion. It will be 
found that circumstances which would be fatal to the start- 
ing of a project have no very considerable retarding in- 
fluence upon its progress and completion. This may be 
due to the fact that when a work is once commenced the 
cheapest thing for all parties concerned is to get it finished 
and have done with it. 

The sanitary welfare of a country is admittedly one of 
the chief cares of its rulers and its population, and of all 
things is that most frequently and persistently neglected. 
It is dependent upon the two contingencies of water supply 
and drainage, the latter being now closely connected with 
the utilisation of sewage. At the present moment Barking 
presents a picture of the very acme of neglect into which it 
is possible for these two contingencies to fall. So much for 
the progress of sanitary legislation in 1869. But passing 
on to practical illustrations, something tangible has been 
effected. The favourite watering place, Hastings, has been 
drained. It is of course open to animadversion whether the 
discharging of the whole sewage into the sea, at a point 
remote from the town, is the proper and complete solution 
of the difficulty, but at any rate it is a partial one. 
Regarding the sewage question iu its double sense, of, first, 
its removal from towns; and, secondly, its subsequent utili- 
sation, it is something gained to accomplish the first of 
these operations. Croydon, the Lodge Farm, Rugby, 
Norwood, and other well-known sewage irrigated localities 
remain in statu quo. We regret we cannot chronicle 
the actual establishment of many fresh centres or foci 
of sewage irrigation. Viewed in one light, however, 
the past year has been productive of a great deal of pro- 
gress in this branch of engineering. It has fully established 
the superiority of the utilisation of sewage by irrigation 
over all the quack methods depending upon deodorisation 
and disinfection. A farm of three hundred acres has been 
recently taken by Mr. Hope, an able and zealous advocate 
of the irrigation system, upon which to utilise the sewage 
of Chelmsford. From his large experience at the Lodge 
Farm, this gentleman is probably better calculated than 
any one else to estimate @ priori the result of his project. 
Mr. Hope has also taken a lease of the sewage of Romford 
at £600 a-year, equal to 2s. per head of the population 

rannum. During the last twelve months the vigorous 
influence of the Home Department has been visible in the 
ordering of sequestrations, the granting of injunctions, 
and the actual execution of works by compulsion which 
local authorities refused to recognise the necessity for, or 
to out. While giving credit where it is due, it should 
not be concealed that the first attempts were made in 1869 
to acquire land for the utilisation of sewage under the 
power of compulsory purchase, and that in more than one 
instance the attempts failed solely because of the private 
influence brought to bear against the application by noble 
and wealthy landowners. There is eniash room for 
amendment in this particular, for the Government which 
bestows with one hand and takes away with another 
stultifies itself. Recent experience has demonstrated 
beyond a doubt that our whole sanitary jurisprudence 
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requires revision, The regulations relating to the acquisi- 
tion of land, the borrowing of money, and the mortgaging 
of securities are complicated in the extreme, and it is no 
wonder that the members of local boards, who are not 
generally renowned for intellectual perspicacity, should 
make confusion worse confounded. In spite of these and 
some other drawbacks, sewage irrigation is no longer now 
a speculation, but a safe and profitable investment of 
capital, certain to insure a good return for money 
expended. It affords the only true relief from what has 
always been considered in the light of a nuisance, imparts 
fertility to poor and sterile soils, promotes the sanitary 
welfare of the country, and fulfils the conditions expressed 
in the admirable maxim of “ Waste not, want not.” 

Whatever may have been and may be still said respect- 

ing our national preference for utility instead of mere 
esthetic display, it will be acknowledged that the modern 
bridges over the Thames in point of span, durability, and 
general architectural appearance, ey a comparison 
with any in the world. It is not intended to include in 
this category the railway bridges, although that at Cannon- 
street might be pronounced passable by a lenient judge. 
Canova pronounced Waterloo Bridge the handsomest in 
Europe. In the handsome design at Chelsea, and the elegant 
structure at Westminster, Mr. Page has produced works of 
which neither himself nor ourselves need be otherwise than 
proud, and the engineer of the new Blackfriars Bridge has 
given us the same assurance. This structure, though open 
for public traffic, is not quite finished, as the temporary 
bridge interfered with the building of two of the wing walls 
This impediment is now nearly removed, and the remaining 
unfinished portions of masonry and brickwork will speedily 
be completed under the superintendence of Mr. Bryant, the 
contractor's able and indefatigable engineer. Considerable 
amusementhas been afforded to professional men by the'com- 
parisons made in some of thenon-scientific journals between 
Blackfriarsand Westminster bridges, Those who considered 
the piers of the latter bridge to be the “right size” were 
loud in condemnation of the massive proportions of those 
of the former, totally oblivious of the fact that the largest 
spans of the bridge at Blackfriars are 185ft., whereas those 
at Westminster are only 120ft. It would perhaps be too 
much to expect amateurs to understand that the thrusts of 
the Blackfriars arches are vastly in excess of those of 
its brother situated higher up the river. It is well 
known tliat, constructively speaking, the piers of 
the Westminster Bridge are a trifle too thin, but 
the necessity for making the structure harmonise 
with the Houses of Parliament is more than an excuse 
for this technical defect. The style of the two 
bridges is altogether different—the one is light, airy- 
looking, and elegant ; the other,’massive, imposing, and 
handsome. While on the subject of bridges, we should 
not omit to mention one of 450ft. in span erected on a 
railway in Holland, and also the Runcorn Bridge. The 
largest span of the latter is about 340ft., and it is ques- 
tionable whether greater economy would not have resulted 
from the employment of a bowstring instead of a lattice 
girder with parallel flanges. The diagonal bars 
of the web appear to be rather too close, and to 
encroach upon the trellis principle, which is the most 
unscientific and wasteful method possible for building up 
the web of a girder. Closely allied to the subject of iron 
bridges is that of iron roofs. In fact, a roof is nothing 
more nor less than a bridge, which has to support, com- 
paratively speaking, a small load of a static character. The 
gigantic example at St. Pancras, stretching from side wall 
to side wall, a distance of 240ft., gives a very good idea of 
the large space that may be covered in without the inter- 
vention of any of those rows of pillars which are found 
objectionable in stations. We fully accord our admiration 
to this magniticent roof, but we have considerable doubts 
regarding the economy of one enormous span versus two 
or three of more moderate dimensions. Engineers have 
long since discovered that large span bridges, except in 
situations which do not admit of any other arrangement, 
are infinitely more expensive than those in which the sub- 
multiple principle is adopted. The same undoubtedly holds 
in the instance of roofs, 

Six years since a joint committee of the Houses of Lords 
and Commons agreed to the construction of an inner circuit 
of railway in the metropolis. The joint committee also 
endorsed the recommendation of a committee of the House 
of Lords which, in the session of 1863, reported in 
favour of an outer circuit, by uniting the then existing rail- 
ways on the eastern side of the metropolis with one another, 
and connecting those of them situate on the north side of 
the Thames with the railways on the south side, making 
use, for this purpose, of the Thames Tunnel. The perform- 
ances in works then authorised, and since actually con- 
structed, are a curious commentary upon the number and 
magnitude of the schemes for which parliamentary sanction 
was asked. In the session of 1864 there were petitions 
deposited for thirty-two railway bills affecting the metro- 
polis. They were for the construction of 174 miles of rail- 
way, at a cost of forty-four millions sterling in share capi- 
tal and loans; and, exclusive of property “beyond the 
walls,” scheduled one-fourth of the entire area of the city 
of London! The lines authorised in that session did 
not embrace twenty miles of the 174, the principal 
schemes sanctioned being the East London, to complete the 
outer circuit, and sections of the Metropolitan, and the 
Metropolitan District lines, to complete the inner circuit. 
“ Financing” new lines has of late years become a far more 
difficult task than constructing them; and hence it is that, 
in the course of the year 1869, only an instalment (the first) 
of the East London line has been added to the railway 
system of the metropolis, and no additional portion of the 
inner circuit—the extensions of the Metropolitan District 
line from Kensington eastwards to Westminster Bridge 
having been opened in 1868, the last section from South 
Kensington in the last week of the year. Although not 
forming a part of the circuit, another important portion, 
however, of the Metropolitan District system has been 
opened in the course of the year—namely, the connections 
between Kensington and Gloucester-road stations on the 
circuit, and the West London line at West Brompton. 





By this West Brompton extension direct communication 
has been established between the inner circuit and the 
London and North-Western system at Willesden Junc- 
tion, and with the London and Sqnth-Western at Clapham 
Junction. The West Brompton is a double line from Ken- 
sington and from Gloucester-road stations to the two 
points at which it joins the West London, or about 
23 miles of double line in all. The course is nearly all in 
the open, although in deep cutting. 

If we had to deal with new a works in the metro- 
politan district chronologically, we should have com- 
menced with New Year’s Day, 1869, which was signalised 
by several important railway events, including the opening 
of the Waterloo Junction station on the Charing Cross 
line. We understand that this change—the substitution of 
Waterloo Junction for Blackfriars station—has brought a 
great increase of traffic to the Charing Cross station, and 
regret that we can say so little for the comfort or conve- 
nience of the accommodation provided for the public 
in the way of shelter to passengers waiting for trains, or 
for the transfer of themselves or their luggage between 
one station and the other. On the same day—New Year's 
Day, 1869—a more important work was opened in the Ken- 
sington, Kew, and Richmond line, and in the connecting 
link line on the South-Western system between Kingston 
and Malden, with a duplicated line from Malden to Wim- 
bledon station. These lines amount, in all, to about twelve 
miles of new road. 

Turning to the portion of the outer circle—the East 
London—the first section of which was opened on the 7th 
December last, we are glad to hear that although only a 
partial opening, and over a totally new travelling route, a 
good traffic is in process of creation. The portion opened 
is from Wapping to the New Cross station of the Brighton 
Company, including passage through the old Thames 
Tunnel, withintervening stations at Rotherhithe and Dept- 
ford-road. The line is estimated to cost £250,000 to 
£270,000 per mile, including the tunnel, for which the very 
low sum, as compared with the cost, of somewhere about 
£800,000 was paid. The number of passengers through 
the tunnel, before it was appropriated by the railway, was 
about a million a year, and the number conveyed across 
the ferry about the same. Almost the whole of this traffic 
will be taken by the East London line ; so much the worse 
for the thirty-five watermen who were employed all the 

ear round in working the ferry. In evidence of the 
nopeful prospects of the line, it may be mentioned that one 
day recently above 5000 passengers were carried upon it. 
The portion opened affords communication between Wap- 

ing and Rotherhithe, the western portion of Deptford, 
xd Cross, and all the stations on the South London line 
to Victoria, as well as on the Brighton line. The com- 
pleted East London will include on the south, among the 
works to be executed, “calliper” junctions with the South- 
Eastern and the Brighton lines at the two New Cross 
stations ; and, on the north, the continuation of the line 
under the London Docks, and onwards under Ratcliffe- 
highway, the Blackwall Railway, Commercial-road, White- 
chapel-road, under the coal station of the Great Eastern, 
and under a portion of the Great Eastern main line to 
Broad-street, close to the London and North-Western and 
North London joint stations, at which the works are 
already authorised for a joint station to serve the Great 
Eastern and the East London lines, the one arriving on 
the high level, and delivering passengers on the first-floor 
of the station, and,the East London running into a low level 
in the basement. In connection with the proposed exten- 
sion and new station, the Great Eastern Company has a 
bill for prosecution in the ss session. It will be 
readily apparent that the East London, when completed, 
will afford direct connection between the north and north- 
west of London, the London and North-Western, the 
Great Eastern, and other lines to the north of the Thames, 
and the South-Eastern and Brighton systems, and on the 
south, and cannot fail to secure a large traffic; but difficult 
works, involving heavy expenditure, remain to be executed 
ere this harvest can be reaped. 

Among other works forwarded during the year, and in 
progress, may be mentioned the truly magnificent station 
of the Midland Company at St. Pancras; the most imposing 
structure of the kind in the world probably, not excepting 
the superb station of the Chemin de fer du Nord in the Place 
de Roubaix, Paris. Whether the money that has been 
lavished upon the great station at St. Pancras and its 
adjuncts has been judiciously applied is a shareholders’ 
question—if they are satistied the public have no cause to 
complain, The London and North-Western Company 
obtained an omnibus bill, which they applied for last 
session, by which they received powers, inter alia, to 
enlarge Euston station and to open up a new approach to 
the grand entrance from the Euston-road serenttie square, 
The works of the new street are in progress; this street will, 
when completed, be a public improvement that ought to have 
been executed long ago. Among works in progress mayalso 
be mentioned the removal of the roof of the Great Northern 
station at King’s Cross. The timber roof that is being dis- 

laced was constructed in 1851—2, and had as principals 
aminated arches of plank, which ought to have been good, 
if of sound and well seasoned timber, for a much longer 
time than eighteen years. Possibly some of the planks 
have been fixed, and finished, and caked with paint that 
had portions of sapwood on them not thoroughly dry. In 
that case rapid decay was certain to result. The framework 
of the new roof is of iron, the princi of wrought iron, 
with intermediates of rolled iron 8in. deep, with 5in. top 
and bottom flanges. The principalsare 20ft. apart between 
centres, and the weight of iron in each length of 20ft. is 
about 17 tons. The travelling used in the work is 
similar in character to that which was employed in the 
erection of the St. Pancras station roof adjoining. The 
Great Northern stage contains about 14,000 cubic feet of 
timber, and weighs when in full work about 400 tons. It 
is shifted from one finished principal to the next in about 
a quarter of an hour, and is so constructed as to permit 
the ordinary traffic to be carried on. To this work we may 
recur in a future number. 

The moment we turn our attention to mechanical engi- 





neering the steam engine calls upon us for notice. Can it 
be said that any real progress has been made in the con- 
struction of the steam engine during the last year? Let 
us see. Under no circumstances are engines of ter 
power employed than those used to propel ships. Maud- 
slay, Penn, Ravenhill, Napier, Day, and many others too 
numerous to mention, have fully maintained their high 
reputations, It can hardly be said, however, that they 
have done much, if anything, towards reducing the con- 
sumption of fuel by the introduction of improvements, 
either in boilers or engines. As regards the ships of her 
Majesty’s navy, we shall not be far wrong if we take 34 Ib. 
of coal perhorse per hour as the minimum a No 
special efforts to attain extreme economy of fuel have been 
made by engineers in fitting her Majesty’s ships, nor is it 
likely that any will be made under the existing régime. 
Mr. Reed asks for nothing so much as power; and the 
attention of builders of marine engines for the navy 
has been concentrated on the production of engines 
which will give the greatest possible power with 
the smallest possible weight. The proportion which 
the folieaed” power of the marine engine bears 
to its nominal power has pro ively risen during 
the last few years, until it has attained a point 
which we think cannot be much further exceeded, reaching 
in some cases to nearly 8 to 1. If Mr. Reed had asked 
for economy he would have got it, no doubt, but in 
order to please him it was essential that very short, heavy 
ships should steam at a high speed, and this speed can only 
be attained under the conditions laid down by a compara- 
tively extravagant consumption of fuel. We must look to 
private yards, and particularly to those on the Mersey,for a 
different policy. There we find evidence that the revival, if 
we may use the word, which attracted so much attention 
eight or ten years since, is once more in full force. Surface 
condensation has come to its proper level, and not a few 
firms, taking it for what it is worth, are introducing com- 

und engines and high pressures, after a very enterprising 
fashion. Steamship owners find that speed and economy 
are compatible under certain conditions, which conditions 
are principally embodied in the use of very long ships, 
very high pressure, and great measures of expansion. We 
find, for example, that the Liverpool Shipbuilding Com- 
pany (late Messrs. Jones, Quiggin, and Co.) have cut in 
two and lengthened several steamers during the year. Two 
of considerable size have thus been brought up to a total 
length of 280ft.; while another, the property of Messrs. 
Papayanni and Co., has had 48ft. added to her. They are 
also lengthening the screw steamship Louisiana, belonging 
to the National Steamship Company, to the extent of S0ft., 
making her entire ultimate length 400ft.; the screw-steamer 
Bolivar to the extent of 60ft., making her length as altered 
300ft.; and they are further engaged in lengthening the 
screw steamship City of Limerick, belonging to the Inman 
line of United States mail steamships, which, as altered 
and enlarged, will be 320ft. in length. All the above- 
named steamships, which are now undergoing the process 
of lengthening, will have spar decks, thereby materially 
adding to their strength. The same firm are also building 
a ship of 4000 tons for the National Steamship Company, 
which will be longer than any vessel afloat except the Great 
Eastern. Nearly all the ships so altered will be fitted 
with compound engines working with steam of 80 lb. 
pressure. Messrs. Laird are supplying these engines in 
many cases, and they are also engaged in the construction 
of a gigantic ship, 425ft. long, for the National Steamship 
Company. It would be impossible here to consider as 
they should be considered the important changes which 
are being made not only in the construction of marine 
engines and boilers, but also in that of steamships on the 
Mersey. We shall return to this subject, and place 
before our readers some facts which will tend 
to show that merchant steamship owners are determined to 
avail themselves of every improvement that science can 
suggest to a very remarkable extent, and proving that an 
economy of fuel can be attained which, could it only be 
introduced into our navy, would effect an enormous saving 
in the year’s expenditure. We beg to suggest that the 
Lords of the Admiralty send a competent and unprejudiced 
officer to Liverpool to investigate the entire subject. We 
have no doubt he will be received with welcome. 

In the large class of stationary engines we are not sure 
that any valuable change has been effected. There is 
room for improvement, no doubt, especially in our iron- 
works. A great number of new boilers have been intro- 
duced during the year, principally remarkable for eccen- 
tricity of form. Engineers appear to forget that eva- 
porative power is always a function of surface, and intensity 
of heat. But we find that the major portion of the new 
inventions in the construction of boilers patented during 
the last year simply consist of designs according to 
which the heat is not intensified nor the surface in- 
creased. Improvement in boiler construction is not to be 
effected thus, and one or two hints on the subject 
may prove useful, In the first place, it must never be for- 
gotten that a plate of iron of a given surface can always 
transmit much more heat than it can take up. In homely 
phrase, the outer skin, so to s , of iron cannot take up 
anything like the quantity of heat in a given time which the 
body of the plate will transmit if only the heat could once get 
to it. Heat pegs, for reasons well explained by Peclet, 
overcome this dificulty; but then how is a boiler to be 
cleaned between the pegs, and who will invent a boiler in 
whiclt the use of heat pegs is compatible with cleanliness? 
An arrangement of steam generator has recently been intro- 
duced, in which a lining is placed within the boiler, a s 
intervening between the lining and the true shell, in which 
the water circulates. All the deposit is said to find its way 
to the inside of the inner tank or lining. If this be true, 
heat pegs might be inserted in the outer shell with great 
advantage. , 

As regards most eye it begins to be understood 
that excessive speeds of piston and excessive measures of 
expansion are not really economical. The employment of 
two cylinders instead of one augments the margin of 
useful expansion, but high speed of piston, when it means 
rapidity of reciprocation, is not found to answer in any but 
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small engines. As economy generally, while 
speaking on this point, we cannot better illustrate our 
meaning than by citing the experience of Cornish mine- 
owners with their engines. A duty of 118 millions has been 
and may be attained with the Cornish engine, but experi- 
ence proves that such a duty, enormous as it is, is not, on 
the whole, the most economical. The best “value” is 
obtained from the Cornish engine when its duty is not less 
than sixty millions or more than eighty millions. Higher 
duties imply higher measures of expansion, greater 

ressures, and increased repairs and first cost of engines, 
ke. which run away with the profit. Not unfrequently 
coal is economised at a dead loss. As regards special 
improvements, there is still room for the introduction of a 
simple expansion gear, which shall be better than anything 
yet brought out. Who will give us a steam engine 
as good as the Allen and Corliss in other res , 
without the defects which attend both these forms 
of steam machinery and retard their adoption ? 
In the matter of condensers on land it is not improbable 
that the days of the air pump type are numbered, condensers, 
on either the syphon or ejector principle, taking their 
place. The drawback to both these is that they require a 
moderate fall in the pipe through which the waste water is 
led away, which it is seldom convenient to obtain. Lacking 
these, the injection water must be pumped, certainly for the 
syphon condenser, and with advantage for the injector con- 
denser. We notice that a movement is on foot for the 
improvement of furnace boilers. This has been brought 
out mainly, no doubt, by the cost of hand firing, now 
general in our iron districts; by the serious explosions 
which occur; and partly, we venture to think, because we 
have called attention to the subject repeatedly during the 
last year. Only those who are familiar with the internal 
life of some of our large ironworks can realise the degraded 
condition to which boiler engineering can descend, or the 
heartless recklessness of some of our great ironmaking 
firms. Not long since no fewer than thirteen boilers in 
the possession of a firm manufacturing iron on the banks 
of the Thames, were leaking at once; not one of them 
was fit for work; and on the running of some water from 
the flue of one into a furnace, resulting in a harmless explo- 
sion, the puddlers in a body, seeing how matters stood 
with the boilers, left their work. We can vouch for the 
truth of this statement, although, for sufficiently obvious 
reasons, we do not give the name of the firm. Nor is the 
case peculiarly exceptional. Any good record of the pro- 
ceedings of coroners’ juries will prove the contrary. While 
dealing with ironworks, we may mention the encouraging 
fact that a few enterprising persons are introducing a supe- 
rior class of machinery into our rolling mills and our forges. 
Instead of attempting tocompensate for imperfect design and 
workmanship by the use of enormous quantities of cast iron, 
we begin to tind gear accurately hung, properly pitched, and 
of excellent material. In old-fashioned mills it is not diffi- 
cult to find spur wheels with a pitch varying between 5in. 
and 54in., hung 3in. out of the centre. We believe that 
such monstrosities will soon become things of the past. It 
may appear invidious to name any particular firm, but we 
cannot resist awarding praise to Messrs. Claridge, North, 
and Co., and Messrs. Thwaites and Carbutt, for their 
labours in this field. 

Referring briefly to the applications of electricity, we 
cannot avoid noticing the great aid to progress which is 
already being rendered by the adoption of definite units 
and accurate systems of electrical measurement. It seems 
but a little while since electricity was regarded as a “ subtle 
agency,” which, of necessity, must defy the computations 
of arithmetic and the formule of mensuration—since tele- 
graphists, who are now scientific men, were doubting 
whether such conclusions as Ohm’s law were really “ prac- 
tical,” and since the enterprise of an Atlantic cable was 
well-nigh marred at the onset by a grave theoretical error. 
Electricity was then, so far as its applications were con- 
cerned, an empirical, instead of, as now, an accurate 
science—the wildest schemes could not, without actual 
trial, be subjected to disproof; nor could the most bene- 
ficial innovations be otherwise submitted to verification. 
Nous avons changé tout cela, and assuredly the Ohm, the 
Volt, and the Farad—measures which will be associated 
principally with the names of Mr. Latimer Clark and Pro- 
fessor Sir W. Thomson-—must further contribute to bring 
the electrical ugency and its working within the complete 
control of those who have to apply it for the uses and con- 
venience of man. 

In the direction of submarine telegraphy, the prospectus 
of the British-Australian Telegraph Company — issued 
almost as we write these lines—indicates that the past 
year, which has witnessed a t, but—to us, at least— 
not indispensable extension of Atlantic telegraphy, will be 
eclipsed in utility by the present year, in which the two 
sections of line necessary to bring our Australian colonies 
within speaking distance of the mother country will 
probably at least be manufactured and shipped to their 
destination, the contract with the Telegraph Construction 
and Maintenance Company stipulating that the lines shall 
be complete in 1871. 

The past year has not been remarkable for the successful 
issue of any striking innovation in telegraphic practice. 
But the question which Mr. C. F. Varley has resuscitated 
as to the expediency of using, for deep-sea pu a 
lighter form of cable than has hitherto Sonn employed, is 
one which, we think, must ultimately be decided in favour 
of the cheaper and more portable means of establishi 
telegraphic communication ; and the very simple an 
effective construction of cable proposed by ‘Mr. Varley, or 
some modification of it, appears most suitable for the 
pu in view. 

'e adverted last year to two proposed innovations, in- 
volving some very interesting questions in electrical theory 
and practice. One of these, based upon the well known 
law that speed of si ing varies, ceteris paribus, inversely 


32 sama he Ba uninterrupted length ae is a 

Sas ting to the practicability of increasing such s; or 0} 

diminishing the weight per naut. in long submarine cables, 
sections, connected by subm 

has not, during the last ve 


by dividing them into 
automatic translators, 





months, been brought any nearer to a practical solution, 
although it is one which appears well worthy of being sub- 
jected to a careful investigation. The other innovation— 
that of “electrolytic insulation,” pro by Mr. D. G. 
FitzGerald as more especially applicable in the case of sub- 
terraneous lines— n investigated with very en- 
couraging results by Professor W. Allen Miller, who, as 
well as Mr. Robert Sabine, has reported provisionally upon 
the proposed system. . The latter is being perfected and 
adapted to the requirements of practice by a series of ex- 
perimental trials on a somewhat extended scale, and it 
appears probable that this innovation may shortly become 
a completed thing. 

Here we must stop. We have glanced slightly at a host 
of subjects. Yet a multitude of others throng around us and 
attract our attention. We have said little or nothing of 
guns or locomotives, of mines or mills, of enterprise in our 
colonies, of railway progress abroad. But we cannot deal 
with these things now, the sphere of action filled by the 
engineer is too mighty to be defined in a score of such 
articles as this. Nought remains to us but to lay down 
the pen; but this we cannot do till we have wished the 
members of the profession which we represent as happy 
and prosperous a year as they can picture in the wildest 
dreams of their souls. 





THE WATER SUPPLY OF PARIS. 


Tue great reservoir of Menilmontant, which has been for a 
considerable time in use, the new reservoir now being completed 
at Montrouge, and the canal and the waterworks of the Marne, 
have been described in THE ENGINEER. But the water service of 
a great city like Paris is a matter of great interest and import- 
ance, and therefore we present our readers with the following 
particulars of what has been done, or is now in hand, for the 
supply of our neighbours with a sufficient quantity of water. 
Paris presents some facilities, but more difficulties, as regards 
water supply. The city is surrounded by heights which present 
good positions for the establishment of reservoirs; but the 
sources of supply at hand are insufficient, and good water a long 
way off. The water brought by certain canals is not potable, so 
that it has been necessary to make separate arrangements for 
the supply of the inhabitants and the watering of roads and 
irrigation of the parks and public gardens. 

The supplies are obtained partly from rivers and partly from 
springs. The former are supplied by the canal of the Ourg, 
which yields 105,000 tons; steam pumps on the Seine at Port i 
l’' Anglais, 6000 tons; ditto, at Maison Alford, 8000 tons; ditto, at 
Quai d’Austerlitz, 22,000 tons; ditto, at Chaillot, 38,000 tons; 
ditto, at Autuil, 3000 tons; Neuilly, 5000 tons; Saint Oven, 
6000 tons; the hydraulic works of St. Maur, 15,000 tons; giving 
a total of 208,000 tons. 

Practically, however, this supply is greatly reduced by various 
causes, such as drought, which causes that of the canal of the Ourg 
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average that can be counted on safely is not more than 170,000 
tons. Lately, however, the supply of the St. Maur works has 
been raised to 40,000 tons, so that an approximative total of 
about 200,000 tons has been reached. The spring water is 
derived from Arcueil, which yields 1000 tons; the artesian well 
of Grenelle, 600 tons; the artesian well of Passy, 8000 tons. In 
addition to these the waters of the Dhuis, which recently sup- 
plied 24,000 tons, have lately been increased to 49,000 tons by 
the construction of secondary aqueducts. 

The distribution of these various supplies is as follows :— 
The waters of the Ourgq serve five arrondissements in the centre 
of Paris and the lower portions of ten other departments, as 
well as a part of the Bois de Boulogne. The waters of the 
Dhuis are reserved for the private service of three arrondisse- 
ments in the outer circle of the city and of the higher portions 
of four other arrondissements. The waterworks of St. Maur 
supply the Bois de Vincennes. The water of the Seine raised 
by the pumps at Chaillot supplies the Tuileries, the houses of the 
ministers, the hospitals, the higher portions of old Paris, and a 
large part of the outlying districts on high ground. The other 
waterworks serve their respective districts. 

The Passy artesian well supplies the Bois de Boulogne ; the 
water is hot, and loaded with sulpheretted hydrogen, like that of 
Harrowgate. The waters of Arcueil and of the artesian well of 
Grenelle are used to supplement the waters of the Seine. 

At present the outlying quarters of the city—those which were 
but recently taken within its limits—are the best supplied with 
water; nearly all that of the Dhuis, besides that of the Seine, 
taken above the city, being reserved for this purpose, while the 
central and older parts of Paris are scarcely better off than they 
were in 1856, when the distribution only amounted to 80,000 
tons. This latter fact has its origin in a variety of causes: in 
the first place, since 1857 the drought has been greater than 
ever occurred during the seventeenth, eighteenth, and nine- 
teenth centuries; many sources have been completely dried up, 
and the yield from others has been diminished in an extraordi- 
nary degree. As regards the Seine, the conduit pipe of the 
waterworks at Chaillot, which was established according to low 
water mark in 1719, became quite uncovered tewards the end of 
1865, and the city was deprived at once by that occurrence of 
38,000 tons of water per day, and that not only at the dryest part 
of the year, but when a terrible epidemic demanded a double 
supply for the purpose of cleansing the streets. So large a 
deficit rendered it impossible to flood the gutters or water the 
streets, while the refuse lay stagnant in the sewers for want of 
current ; the fountains and hydrants were without water during 
the summer, and Montmartre, Belleville, and Menilmontant 
were short of water all the season. The terror caused by the 
presence of the cholera under such circumstances gave the 
necessary impetus for insuring the increased supply of water to 
the capital. 

Moreover, the number of the inhabitants of Paris is not only 
increasing every day, but new parks, gardens, and squares are 
growing up, and will.require more water ; lastly, there are 3000 
hydrants in the streets which are closed during the summer for 
want of water. 

The quantity of water required for the future supply of Paris is 
set down at 420,000 tons perday, and the works now under hand are 
intended to bring it up to that figure. Of this total, 250,090 tons 
are required for the public service, watering roads, streets, paths, 
and grass, flcoding gutters, sewers, &c., for which purpose no 
special quality of water is required. Of the remaining 
170,000 tons, 40,000 are required fur manufactories, and this 
may be taken from the Seine and the Marne, which ialls into the 
former just above the city. 

The 136,000 tons thus left for domestic use should be water 
having special qualities. The waters of the Ourg and of the 
Marne are too hard, and anything but agreeable to the palate ; 
the water of the Seine is frequently muddy, besides too 
warm in summer and too cold in winter. Spring water alone 





furnishes the necessary conditions, and this is the reason for 
bringing the waters of the Dhuis and the Vaune to Paris. 

The Dhuis water arrives in the reservoir of Menilmontant at 
Paris at an altitude of 354ft., and a portion of it is then pumped 
up into the reservoir at Belleville, 436ft. high, for the supply of 
the high grounds of Montmartre, Belleville, and Menilmontant. 
The Vaune waters will be received in large reservoirs having an 
altitude of 24 4ft. 

Of the 59,000 houses and manufatturing establishments now 
existing in Paris, about 26,500 pay for water laid on to the 
premises, leaving 22,500 to be so supplied. The former consume 
at present 80,000 tons. When all aresupplied, taking two millions 
of inhabitants, which the city is fast approaching, as a basis, . 
each house, on an average, will receive more than seventeen 
gallons of water per diem, or twenty-six tons per annum, at an 
expense of four shillings a-year, or less than one ton of filtered 
water purchased of the water carriers, as is still the practice in 
all the houses to which water is not yet laid on. Ten francs a 
month is, under the latter circumstances, a moderate sum for a 
family to pay for water. 

Under these considerations of the present and future wants 
of Paris, the municipal authorities caused a careful examination 
to be made of the means of supply, the result of which was the 
choice of the source of the Vaune with its tributaries for the 
completion of the supply of the city. The Vaune is a small 
stream which takes its rise in the department of the Aube, at 
Fontvaune, so named from the source, near Estissac, on the edge 
of the chalky plains of Champagne, and about eight miles from 
Troyes. Ita direction is from east to west, and it receives seven 
tributary sources before it falls into the Yonne just above the 
town of Sens. One of the reasons why the choice fell upon the 
Vaune was the remarkable constancy of its stream. Its b»sin, 
which is equal to nearly a thousand square kilometres, is entirely 
formed in the white chalk, but the plateaux are crowned with 
| tertiary strata, formed generally of red mud mixed with loose 
stones. The plateaux are broken up, and the chalky slopes are 
bare, as is usual in Champagne. The valley is large and flat, 
and composed of very wet marshy land. The water is remark- 
ably limpid. The Dhuis was far from presenting such advan- 
tageous conditions. Its sources were originally invaded by 
torrents, and cost much labour to preserve. 

All the sources of the valley of the Vaune have been pur- 
chased by the city of Paris. They amount in all to thirteen, and 
are all on the left bank of the stream, Besides the sources, the 
city had to buy the factories and establishments most injured by 
the taking of the water. The first source is that of Cerilly, or 
Bine. It springs out of the ground at an altitude of 460ft., 
and its waters are so limpid that the bottom is clearly seen in a 
deep gulf. The water of the other sources is of equally good 
quality. The altitudes of the nine sources vary from that 
already given to about 290ft. The water of all these sources 
will have to be lifted by machinery into the main aqueduct. 

It has already been stated that the water of the Seine is too 
warm ip summer and too cold in water; and water, when too 
| cold, not only gives rise to interruption in the service by freezing 
| in the pipes, but may be the cause of grave disorders and incon- 
| venience. The experience of ten years has proved that the 
| Arcueil has an average temperature of from 50 deg. to 54 deg.; 
during the great heats the Dhuis water arrives in Paris at a 
temperature of about 56deg. The waters of the Vaune will 
arrive in Paris completely aerated by an aqueduct open to the 
air throughout an extent of about ninety miles. 

The water of the Seine will eventually only be used for 
manufacturing purposes, the guantity of organic matter in that 
river being too large to renderthe water fit for domestic purposes. 

The works of the aqueduct present many features ot import- 
ance. In the first place, each of the upper sources has to be 
conveyed by means of a secondary aqueduct to the main one. 
Between Thiel and Malhortie the aqueduct is carried on arches 
over the valley. From the latter place the line follows the 
chalky slopes of the right bank of the stream, passes to the 
right of the town of Sens, and enters the valley of the Yonne, 
skirting its right flank toa little below a place called Pont-sur- 
Yonne. Thence it is carried across the valley by means of a 
great syphon, and is continued to Moret, on the slopes of the 
Seine, without any serious difficulties. It then crosses the valley 
of the Loing, and enters the forest of Fontainebleau. 

Here the most serious difficulties arise, on account of &e com- 
position of the soil, which is formed of sand, lying higher 
than the plateau composed of the argillaceous millstone which 
stretches thence to Paris, It was necessary to cut deep trenches 
and to form tunnela, one of which is very long; fortunately, 
however, there is no water here, or the work would have been 
almost impossible, After quitting the forest the aqueduct 
starts the sandy hills, crosses the valley of Ecolle, and at Champ- 
teuil touches the argillaceous plateau, which it follows till it 
reaches Paris. Passing over the rivera Essonne and Orge, the 
aqueduct enters the valley of the Bidvre, and reaches Paris at 
the plateau of Montrouge, near the Orleans-road, after a course 
of eighty-nine miles. 

The aqueduct is calculated to yield at least 258 gallons per 
second, its maximum being 324 gallons. The cost of the work 
will be about £1,160,000, 

The reservoir is constructed in two stages; one of these, 
with an average depth of 11 ft. Sin. of water, will contain about 
123,000 tons, with a maximum altitude 262ft.; the second, with 
a depth of 1sft., will hold 182,000 tons, with a maximum 
altitude of 248ft. Four conduits will carry the water from the 
aqueduct; two of these, 32in. in diameter, will supply the upper, 
and the other two, 43in. in diameter, the lower reservoir. The 
cost of this double reservoir is stated to be about £200,000. 
The whole cost, therefore, of briaging the waters of the Vaune 
to the edge of Paris ready to be turned into the mains will be 
about £1,360,000, and it would be difficult to find an instance of 
money better employed. 

Like the works of the Dhuis and the reservoir of Menilmon- 
tant, the aqueduct of the Vaune and the reservoir of Monssouris, 
or Montrouge, are carried on under the direction of M. Belgrand, 
Engineer-in-Chief of Ponts and Chaussées, and inspector-geaeral 
of the water and sewers of the city of Paris. 





Pustic Works Bupger in France ror 1870.—Ordinary bud- 
get :—Railways, 23,852,150f. (£954,086); general engineering, 
58,308, 100f. (£2,332,324); miscellaneous, 15,340,403f. (£613,616). 
Total, 97,500,653f. = £3,900,026. Railways, 2,390,000f. (£95,600); 
miscellaneous, 2,279, 900f. (£91,196). Total, 4,669, 900f. = £186,796, 
Guaranteed interest to the railway companies, 26,000,000f. = 
£1,040,000. Ecole Centrale des Arts et Manufactures, 501,500f. 
= £20,060, 

County Surveyors iy IRELAND.—In the recent open competi- 
tion for two county surveyorships in Ireland, by examination, 
instituted by the Civil Service Commissioners at Dublin, Messrs. 
L. T. Vernon Harcourt and Heary Temple Humphreys, A.1.C.E., 
were the ful didat We hope that both gentlemen 
have insured their lives; we congratulate them on no small display 








+ 4 
of courage. Upon the whole, we think that a surveyor- 
Sad ba thane Eaees weal bo the ocd ot ho tun pete 
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LETTERS TO THE EDITOR. 
(Continued from page 7.) 


HARBOURS OF REFUGE. 

Str, —Under this heading I read the letter of yourcorrespondent 
*<B. O. W.” on the 24th ult. If the inquiries are fully carried 
out I will venture to assert all doubts will be entirely removed, 
for it is well known all our stone-built harbours and breakwaters 
are more or less destroyers—rather than protectors—of ships 
seeking iefuge, and it is a proved fact that a at portion of the 
ships wrecked around our coasts are destroyed by collision with 
the stonemasonry of harbour walls. 

As an example, the destruction of one of her Majesty’s ships in 
and on Dover Harbour ‘fully demonstrated that ‘stone walls are 
not refuges.” To seek a remedy for the rapidly increasing evil of 
shipwrecks and losses round the coasts, and save the lives of 
thousands of brave seamen and fishermen who are now destroyed, 
I have devoted many years of care, anxiety, and expense, in pre- 
paring plans, models, details, Xc., for “‘ floating breakwater 
refuges,” to be moored on safe anchorage grounds, in channel ways 
and entrances to rivers from the sea, so as to form “sheltered 
retreats from gales” at all times for fifty or sixty sail of merchant- 
men, colliers, tishing boats, &c.. and from which ‘“‘ refuges” life- 
boats and crews could be sent instanter to the rescue of ships 
overpowered by the gale. ; 

Upwards of 2750 vessels have been wrecked in 1869, and yet up 
to the present time (beyond the lifeboats) no real practical attempt 
is made to carry out my suggestions, although I have had plenty 
of praise and compliments and assurances of ultimate success 
when adopted. W. Austin, C.E. 

13, South-terrace, Hatcham Park, New Cross, 

January 4th, 1870. 


LEATHER JOINTS, 

Srr,—The letter of Mr. H. Harrison in THE ENGINEER of 
December 31st is, I presume, intended to make very short work of 
my article on hydraulic joints. Your note to that letter has 
already disposed of most of Mr. H.’s communication, but I should 
like to append a few facts for that gentleman’s consideration. The 
novelty which Mr. Harrison discerns certainly existed at one time, 
but as that is some years back, I can only suppose that Mr. H. 
either commenced his study of this subject very recently, or that 
he has played the part of an engineering Rip Van Winkle. Which 
is the real explanation of his non-acquaintance with the modes of 
construction shown I cannot say, but I can say this—that I my- 
self, and many others, too, have used joints so made for some 

ears, and with excellent results. The fact is that Mr. Harrison 
an advanced no reason for not using the types of construction 
shown in the article which has raised, not exactly his criti- 
cism, but rather his ire; while I can give very g 
reasons for their adoption. I know of one special case 
where the mode of insertion shown in Fig. 5 is so necessary 
that the use of the ordinary one, as in Fig 4, would at once 
destroy the leather; in fact, it would never survive the first stroke 
of the ram, yet the supported leathers shown last for some 
months each. I fail to see the point of Mr. Harrison’s thrust at 
me as ‘‘an amateur.” As I follow my occupation as an engineer 
for lucre I cannot be precisely an amateur, but if I were my con- 
tributions to THE ENGINEER would still rest upon their own 
merits; 1nd I may remind your correspondent that some of the 
greatest achievements of art and science are, and have been, the 
work of amateurs, and also that the value of any work depends 
upon its own quality, not upon the adventitious circumstances of 
its producer. In due time we shall doubtless see Mr. Harrison's 
improyements, and if they are in advance of my practice I shall 
be very glad to adopt them. However this may be, I challenge 
him to prove that the types shown are wrong. 

Birmingham, January 4th, 1870. Your ConrTRIBUTOR, 


LIQUID FUEL. 

Sir,—A correspondent of the Mining Journal in a recent 
number makes some inquiries respecting the ‘* Dorsett” system 
for burning liquid fuel, which we should be glad to answer. 

The ‘‘ Dorsett” system consists simply inthe combustion, under 
pressure, of vapour produced from liquid hydrocarbons, and its 
great advantages consist in the intensity of the heat, with pure 
iron oxidising ame, the perfect control over the supply of air, and 
the ease with which the degree of heat can be increased or 
diminished. 

The non-volatile residue amounts to only about 2 per cent. of the 
material used, and does not enter the furnace ; it can be easily re- 
moved, and possesses some value. 

It is proposed confining the use of the ‘‘ Dorsett” system to 
metallumgical purposes, for which it is obviously most adapted, and 
for these purposes there is a sufficient supply of cheap materials 
which can be decomposed in the ‘‘ Dorsett” vaporiser. 

We shall shortly be able to give results obtained from furnaces 
in different parts of the country, but an idea of the commercial 
value of the system may be formed from the fact that by it a ball 
furnace 1s heated in an hen, and twice to four times the amount 
of work done in a given time, as compared with a coal furnace. 

In writing the foregoing, we only state the results of our ex- 
perience, and have no wish to make invidious reference to any 
other mode of employing liquid fuel. CASHIN AND GREEN, 

Engineers to the ‘* Dorsett” Furnace Heating Company, 
170, Gresham House, Jan. 3rd, 1870. Limited. 


PATENT LAW. 

Srr,—I must repeat my grateful acknowledgments for your 
indulgent reception of my recent letters. 

Your sympathetic comments have hardened my previous con- 
viction that the present sorry estrangement between the protec- 
tionist majority and the free trade minority of patent law re- 
formers is not fundamental, but merely turns upon the question of 
ways and means, about which men fof identical aims usually 
agree, even after the severest temporary disunion. With time, 
cee gre good temper, and steady application to the business in 

and (including, of course, a few unavoidable interchanges of 
Rolands and Olivers), I faithfully believe a mutually satisfactory 
compromise between the conflicting claims of producers, users, 
and consumers of inventions can be sapetiened, I admit that 
patent law ought to be amended, and there is a sound basis to 
work upon—a common platform, 

Since you quasi challenge me to try my hand further at this 
interesting piece of diplomacy, and I feel myself tied to no other 
foregone conclusion than that there should be a lasting peace 
founded upon mutual concessions, I accept your flattering invita- 
tion and all the conditions upon which it is given. For the moment, 
however, I must humbly sue for an armistice, to rally my scattered 
forces. When one has been straining every nerve to gain a footing 
among the useful correspondents of THE ENGINEER, and suddenly 
finds himself floundering in the front rank of the purely orna- 
mental ones, the anti-climax is naturally such as will aie the 
sufferer anxious to have a little breathing time. 

Wishing you and your readers a happy new year, I beg leave to 
be excused for a while. ASBESTOS. 





THE LONDON ASSOCIATION OF FoREMEN ENGINEERS, — We 
learn that Sir William Fairbairn has consented to preside at the 
forthcoming anniversary festival of the London Association of 
Foremen Engineers at the City Terminus Hotel, Cannon-street, on 
Saturday, the 19th of February next. There can be no doubt that 
that gentleman will be supported on the interesting occasion by 
many of the most eminent engineering employers of the kingdom, 
as well as by a host of scientitic and a friends of the insti- 
tution. It is gratifying to note the yearly increasing interest 


exhibited by all classes of the engineering community in the pro- 
ceedings of the London Association of Foremen Engineers, 





STEAM PUMP FOR THE DUNABERG AND 
WITEPSK RAILWAY. 


THE locomotive stations on the Dunaderg and Witepsk Railway, 
in Russia, are, for the most part, unfavourably situated with 
to the important question of water supply. In some 
cases the lift is about 120ft. above the level of the engine-house 
floor, and the water has to be forced through a horizontal length 
of more than a mile. The pumping arrangements have been 
carried out by Messrs. S. Owens and Co., of Whitefriars, who 
have. supplied to this company fifteen sets of engines, boilers, and 
pumps, together with several hundred tons of pipes and fittings, 
subject to the inspection of Mr. J. Hawkshaw, who is the engineer to 
the line. These engines are not all of the same pattern, some being 
mounted on vertical boilers, and forming a combined arrangement, 
working double-barrel Gin. pumps fixed in wells. The other 
arrangement is on the horizontal principle, and it is one of these 
engines that we have selected for illustration. The engine in 
question is the iast sent out by Messrs, Owens, and we were 
recently afforded an opportunity of inspecting its working, which 
was inevery respect satisfactory. Our engraving on page 8 showsat a 
glance the general arrangement as well as the detail particulars. 
The engines and pumps are seen in side elevation at Fig. 1, an end 
view being given at Fig. 2. A plan is shown at Fig. 3, where the 
steam cylinder and pump barrel are shown in section. Fig. 4 
shows a sectional arrangement of the engine, pumps, and pipes, 
Fig. 5 being a section of the building, and giving a side 
view of the engine and boiler, &c. Fig. 6 is an end 
view of the building, showing the boiler, and Fig. 7 is a 
general plan of the complete arrangement. The steam 
cylinder is 8in. diameter, with a 12in. stroke ; the pumps, which 
are double-acting, have 4in. working barrels and 18in. stroke. 
Referring to Figs. 4 and 7, A is the steam pipe from the boiler to 
the injector; B, the feed-water pipe from the injector to the 
boiler ; C, the blow-off pipe from the boiler ; D, the supply-pipe 
from the main, with ball-cock to the injector tank ; E being a 
Giffard’s injector ; F is a feed-pipe from the pump to the boiler ; 
G, the steam pipe ; and H, the exhaust pipe. I is a flushing valve 
for emptying the main. A special feature introduced by Messrs. 
Owens is here worthy of note. In the horizontal arrangement of 
engines and pumps the great length of main made it desirable 
that some means should be devised for indicating when the tank 
was full. This is accomplished by fixing an equilibrium valve at 
the end of the main next the tank, and which, when closed, 
throws back the pressure on the safety-valve placed on the main 
between the air vessel and the pumps. By this means the atten- 
dant is informed that the tank is full, thus, in asimple way, dis- 
vensing with the cost of a long length of tell-tale pipe. Both the 
orizontal and vertical arrangements are, we understand, in all 
cases working well on the Dunaberg Railway. 








WILSON’S SPANNER AND RATCHET BRACE. 


THE annexed engraving illustrates some improvements in the 
screw wrench and the ratchet brace, which have been effected 
by Mr. Wilson, of Birmingham. The spanner, it will be seen from 
Fig. 1,, is adjusted by a screw at the back of the jaws. This 





screw is of steel, and is capable of ready and quick adjustment. 
In the ratchet brace shown at Fig. 2 the driving pawl and ratchet 
wheel have been greatly improved. The pawl being situated in 
the lever, is held firmly to its work; it isjat the same time pro- 
tected from external injury. This advantage extends to the 





ratchet teeth, which are formed on the side instead of the cireum- 
ference of the wheel, and are thus equally removed from danger 
and are stronger than in the ordinary tool. Fig. 3 presents the 
special feature of a double-acting brace which supplies a long felt 
want. It is made with double ratchet teeth, pawls, and levers, 





which, on being moved from and to each other, fans te the drill, 
through the ratchet wheel, continuous motion. is principle is 
well adapted for working lifting jacks, and whenever continuous 
motion is desirable. The brace can be made single-acting by con- 
necting the levers with a small screw which is seen on the upper 
handle. The manufacturers are Messrs Wilson, Deeley, and Co., 
of Bath-street, Birmingham. 





THE New Brince at Woo.wicH ARSENAL.—The wrought iron 
ye hg > which is being erected over the canal at the Royal 
Arsenal, Woolwich, is almost completed. The proposed new line 
of railway that is intended to shorten the distance to the South- 
Eastern Railway station at Plumstead, and to facilitate intercom- 
munication in ti oa Arsenal, is to pass over this bridge, which 
is of sufficient strength to carry locomotives and 50-ton guns. The 
bridge is being erected by contract by Sir W. Armstrong and Co., 
of Elswick, from competitive designs pre by them upon in- 
structions from Major Scratchley, ineers, r of 
Works, Royal Arsenal. Its cost, with the brick abutments and 
approaches at each end, will be about £2800. The bridge is 122ft. 
is y 12ft. wide, and will carry one line of rails, Its sides con- 

0 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


3251. Jutes Guesne, Charlotte-street, Portland-road, London, “‘ A new 
= improved combined pianoforte and harmonium.”—1l1th November, 


3355. Tuomas Francis Lyncu, Aldersgate-street, London, “ Improve- 
olding and other preparations.”—20th 


ments in bottles for hi poisons 
November, 1869. " 
3501. JosHua JEavons, Atlas Works, Sheffield, ‘‘ Improvements in the 


mani of armour and other heavy forms of malleable iron 
i a a! or of sot ae iron ee cme dy | a 
. Hemricn Byk, Leipsic, ony, “Improvements in refining an 
bleaching parade --Ock Deneaien 1869. 

3580. THomas SaGar, THomas Ricumonp, and CuristoPpHER CaTLow, 
Barnley, Lancashire, “Improvements in looms and healds for 
weaving.” —llth December, 1869. 

3621. Epwarp Moss, Winchester House, Old Broad-street, London, ‘‘ Im- 
provements in kilns or a tus for the manufacture of malt.”—A 
communication from Theodore Klemm, near Reut- 

oni Wiirtemberg. ee 

. JOHN ASKEW, Hampstead- “An improv rige- 
rator for cooling brewers’ and sotitbene worts.”—15th December, 1869. 

3635. Epwarp TomLinson, Manchester, “ vements in furnaces for 
preventing the formation of smoke or eff its combustion.” 

3636. JAMES WiLLiaAM GREENWOOD, Sussex-road, Upper Holloway, 
Middlesex, ‘‘ An improved fastening for buckles.” 

3637. Witt1am THomas Henuey, Leadenhall-street, London, “ Improve- 
ments in protecting telegraph wires and cables.” 

3639. Jonn Octavius BuTLER and JosepH Nicuoxs, Leeds, Yorkshire, 
and WittiaM Hestop, Doncaster, Yorkshire, “‘ Improvements in the 
manufacture of wheels and pulleys.” 

3641. WestLey RicHarbs, birmingham, ‘‘ Improvements in breech-load- 
ing fire-arms and a 

3643. SranisLas AMBROISE Buriat, Boulevart de Strasbourg, Paris, ‘‘ An 
me — process for producing engraved metallic plates for commercial 

ications.” 





{nventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3713. Evcene Inos, Boulevart Sebastopol, Paris, “ Imp ts in the 
manufacture of boot and shoe soles.”—23rd December, 1869. 

8719. Robert SpeaR, New Haven, Connecticut, U.S., “‘ Improvements in 
pneumatic engines for raising water, more especially designed for 
draining mines.”—23rd December, 1869. 

3720. Ropert Spear, New Haven, Connecticut, U.S., “‘ Improvements in 
governors for steam and other engines.”—23rd December, 1869. 

3736. Wittiam Ropert Lake, Southampton-buildings, London, ‘ Im- 
rovements in the manufacture of metal tubing.”—A communication 
rom Stephen Paschall Morris Tasker, Philadelphia, Pennsylvania, U.S. 

—24th December, 1869. 

3751. Lovis SCHALLEIDNER, Paris, ‘‘ Imp 'Yy or appa- 
ratus for stamping wax and other candles.”—28th December, 1869. 

8752, GeorGe Spencer, Cannon-street, London, “Improvements in the 
construction and conformation of certain machinery and apparatus 
and processes for the preservation of animal and vegetable substances, 
parts of which may be applied to other use purposes.” —28th 
December, 1869. 

8755. GEorGE WasHINGTON Rawson Massachusetts, U.S., “ Promoting 
the combustion in a furnace of the smoke and gases resulting from the 
fuel thereof.”—28th December, 1869. 


Patents on which the Stamp Duty of £50 has been Paid. 

8410. Francis Watkins, London Works, Birmingham, “ Cutting, punch- 

ing, and shaping metals for screw nuts, &c.”—28¢th December, 1866. 

$412. Francis Watkins, London Works, Birmingham, “Shaping and 
forging metals into rivets, bolts, screw blanks, &c.”—28th December, 
1866 


866. 
77. Des Henry, Fleet-street, London, “ Beton.”—llth January, 
1867 








+, hi: 








South + bhnila: 


3429, GrorcEr HASELTINE, gs, Ch ‘y-lane, 
London, “ Fastenings for poc'! et-books, diaries, &c.”—29th December, 





1866. 

3437. THomas WILLIAM CouLpeEry, Old Kent-road, Surrey, ‘‘ Trowsers.”— 
31st December, 1866. 

3542. Georce TomiLinson BovusFIELD, Loughborough Park, Brixton, 
Surrey, ‘‘ Cut-off in steam engines, &c.”—3lst December, 1866. 

$451. James MILLER and James MILLER, jun., Park-road, North, Bow, 
Middlesex, ‘* Elastic gussets.”—31lst December, 1866. 

8. George Batpwin Wooprcrr and Gzorce BrowninG, Cheapside, 
London, “‘ Button-hole sewing machines.”—1st January, 1867. 

30. EBENEZER Noan Grecory, Camberwell, Surrey, ‘‘ Paper-making 
machinery.”—4th January, 1867. 

4. Georce Stewart, Aberdeen, N.B., ‘‘ Combs, &c.”—1st January, 1867. 

54. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, “ ing 
sugar.” —8th January, 1867. 

19. JosepH KNOWLES BroapBENt, Manchester, “Prevention of smoke 
from furnaces.”—3rd January, 1867. 


Patents on which the Stamp Duty of £100 has been Paia. 


8. James Jones, Rhodes, near Middleton, Lancashire, ‘‘ Finishing or 
stiffening textile fabrics.”—1lst January, 1863. 

47. Matrnew Hopcart, Paisley, Renfrewshire, N.B., ‘ Pressing cotton, 
&c.”—6th January, 1863. 

24. Epwin Skuit and Epwin Megane, High Wycombe, Buckingham- 
shire, ‘‘ Chuirs.”—3rd January, 1863. 

9. WitL1aM Sourrer, Birmingham, “ Raising and planishing metals.”— 
lst January, 1863. 

$4. Joun Howarp and Jonny Bu.iovan, Accrington, Lancashire, ‘‘ Warp- 
ing or beaming es.” —5th January, 1863. 


Notices of Intention to Proceed with Patents. 


2478. AncHIBALD GitcuRist, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in slide valves.” 

2479. Henri Nicotas Moyon and Jacques Evcene Lemercier, Rue 8t. 
Appoline, Paris, “‘ Imp t hinery for the manufacture of 
coverings for the feet, together with apparatus and instruments con- 
nected therewith.” 

2484. Samuet Rosrnson, Westland-row, Dublin, ‘Improvements in the 

of glass houses for horticultural and other purposes.”— 


2488. Arwoop WiazeLL, Sowerby, near Halifax, Yorkshire, ‘‘ Certain 
improvements in steam boilers.” —20th A t, 1869. 
2496. Georce WrichT Morcan, my f= , Great Dover-street, South- 
gt a oe ee Chancory-lane London, “I 
2499. ALEXANDER MELVILLE CLARK, ro » m, ‘‘ Improve- 
for wheeled vehicles.”—A communication from 
Henry Roberts, Newark, Essex, New Jersey, U.8.— 


Pp gs, London, “ Im- 
and forcing water, and for obtain- 
from William Edgar Prall, 








its 
Charles Shea 
2lst August, 1869. 
2508. Wituiam Rosert Lake, 8 
verments in apparatus for 
me motive power.”—A 


comm 
Washington, Colum! U.8.—23rd A t, 1869. 
2512. ZERAB amg A er eg estminster, “ Improvements in 


+h 4 ‘hnilat: 











the construction and mode of launching subaqueous ways. 

2515. Freperick Oak ey, Toronto, Yor , Ontario, Canada, ‘‘ Im- 

vements in the of washers for fastening metal nuts.” 

2516. Jonn Exior Hopexim, Li , “Im: its in hinery for 
bi the woody purts of straw, and other similar fi 
om, = for scutching or ving such parts therefrom.”—24th 

ugust, , 

2581 ANDREAS FriepRICK CepeRWALLeR, Viborg, Finland, and Aaron 
FERDINAND WESTERLUND, Stockholm, Swed “Certain improvements 
in the manufacture of faience, and pottery, and in apparatus 
therefor.” —25th August, 1869. ‘ 

2535. Bristow Hunt, Lincoln’s-inn, London, ‘ Improve- 
ments in and in supplying steam generators with 


steam 
water.”—A communication from Jean Frangois Cail, Paris.—26th August, 


ham, “ Im aie, 7 Soe sofas, 
chairs, and other articles of furniture.”—27th 
Baye ge~ | Sennen ond Cones Bee A ee cy af ved 
mode of an ; ee or applying yn uids 
‘or uired to suitable supple for - 
use of as sul 
marine or for divers a 
2574. ALFRED PIERRE cHON, Rue St. A Paris, ‘‘ Improve- 


ments in the construction of elastic seats.”—31lst August, 1869. 
Laycock, Portobollo-place, Sheffield, “ Improve- 
2586. Ta G and J Suaver Locke, Véstadhten, * eaguonid 
. THOMAS GREENWOOD ‘OHN a 
saamey for combing silk and other fibrous materials.” —1st September, 
1869. 
2597. Tuomas Stater, Euston-road, St. 
in the construction of electro-magnetic 





‘ht iron plate gi by cross gird 
Army and Navy Gazette. — g 


and mode of exciting batteries, and in the application of 
useful purposes.” 


mq such motors and batteries to various 
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2508. ALEXANDER MELVILLE Gass, @ -lane, London, “ Im - 
ments in steam boilers.”—. Herman William 
Liiders, Penns: avant U. 5 —trd September, 1869. 

2631. ALEXANDER WILLE CLARK, ion, “Im 
ments in the construction of ships and vessels.”—A communi- 
cation from Jérome Eugéne Farcy, Boulevart St. Martin, Paris.—7th 
September, 1869. 


2657. James ARCHIBALD Jaques, Tottenham, Middlesex, Jonn THomas 
—_ ees we and JouN Americus Fan- 


in hinery for 
grinding and surfacing cs x. — dises, and other 
'—9th September, 1 
2761. oL Wivas Biack and Tuomas eeeen, © Gateshead-on- -Tyne, 
Durham, “‘ 


to run on rail "23rd Septemb = 1800. 

2792. James WorRALt, Manchester, and Jou KERSHAW, Wadsworth, 
H Yorkshire, “ Improved machinery for folding piece goods.” — 
25th September, 1869. 

2823. Henry Younc Darracotr Scorr, Ealing, Middlesex, “ Improve- 

in lime, and other kilns.”—28th September, 1869. 

“Improvements in lifting jacks.”— 


2869. BENJAMIN Frankuis Stevens, Henrietta-street, Covent-garden, 
London, ‘‘ An improved mode of a lighting, and ven‘ 
— vaults, similar d spaces, applicable also as a foot- 
”_A communication from Atchison, Kansas, U.S. 
‘October, 1869. 
$036. Astiey Paston Price, Lincoln’s-inn-fields, London, ‘“‘ Improve- 
a in the purification of coal gas.”—A communication from Eugéne 
Pelouze, Paris. 
3040. ALFRED Vixcent NewrTon, ys -lane, 
in fabrics to be used as a sacking for bedst. 
frames Gaps the same at tension.”—A communication from 











ments in pottery, 
2829. Joun WILLIAMS, 
29th , 1869. 
jeus Hyatt, 


London, Ss — =e 4 
and and in 





Soe On erkins, Hartford, Connecticut, U.8S.—18th October, 1869. 
3131. WILLIAM aewamn Newrton, Chancery-lane, London, ‘ Improvements 
in dra frames.”—A communication from’ Charles Wall, New York, 


U.8.—28th October, 1869. 
3248. James MoConiaicx, Boston, Massachusetts, U.8., ‘‘ An improvement 
in the process of brewing malt and other substances.”—11th November, 


1869. 
3287. Puitirpre Kocu, Manchester, ‘‘ Im ed modes of fastening the 
knobs or handles of locks and latches of doors and gates, and for other 

milar ”— A communication from Charles Bristol, New 


ecticut, U.S.—15th November, 1869. 
-street, London, ‘‘ An improved 


construction of cutter applicable to a squaring, planing, grooving, 
and rabbeting of wood.”—18th November, 1869. 

3341. ALEXANDER _—— CLaRK, Chancery- lane, London, “‘An im- 
proved revolving ba‘ gun.”—A communication from Richard 
Jordan Gatling, Indianopolis, Marion, Indiana, U.8.—19th November, 


1869. 
a ~< Georce MATTHEW Fe.ton, Wells-street, London, Oe -~- 
in collars, cuffs, and other similar articles.”—25th Novem 1869. 

3467. EDWARD Exsor, jun., Woodville, near Burton-on- cad Stafford- 
shire, ‘‘ Improvements in ‘kilns for burning pottery and salt glaze ware, 
applicable also = the burning of bricks and to the annealing of iron.”— 
30th November, 1 

3489, FREDERICK CHARLES WEBB, Northumberland-terrace, Regent’s 
Park-road, London, “‘ Improvements in the manufacture of submarine 
telegraphic cables, and in the machine employed in such manufacture.” 
—2nd December, 1869. 

=, Hvewter Henry Murpocu, Staple-inn, London, “‘ Improvements in 
and apparatus for forming and joining the ends of ‘tron and other tubes 
or *—A communication from Louis Alexandre Farjon, Brussels, 


3528. —- a, emg mee pee London, “* Improve- 
ments in r packages for containing tea 
and other like articles, ond in “gga employed in such manu- 
facture.”—6th December, 1 

3636. Witt1aM ScorTT, Hawick, Roxburgh, N.B., 
furnaces.” —7t. 


3545. Maruias Kos, aceenee, London, “‘ An improvement in screw 
m .. ers for the purpose cf reducing the slip of the same.” 

ENJAMIN FRANKLIN STEVENS, Henrietta-street, Covent-garden, 
ee “Improvements in the working of glass, and in forming 
sheets and other articles therefrom.”—A communication from Thaddeus 
Hyatt, Atchison, Kansas, U.S. 

3551. Avcustus LEA BRICKNELL, Stratford-upon-Avon, Warwickshire, 
“‘ Improvements in gates and in the posts or supports for the same. m 
8th December, 1869. 

3553. Henry SamveL Rusa, Brockley-terrace, New Cross, Kent, 

rovements in railway chairs.”—9th December, 1869. 

3574. WILLIAM Barnes, gy Plant Works, Soho, Smethwick, Stafford- 
shire, for r actuating and controlling 
railway signals and fowitehos ‘and for working railway turntables.”— 

3629. Toomas on Balham, Surrey, and James McHarpy, Edinburgh, 
Midlothian, N.B., “‘ An improved drag or brake applicable to wagons, 
omnibuses, , and other wheeled vehicles.” 

3631. GrorGE SEYMouR, Lime-street, London, “‘Improvements in the 
construction of ships and vessels to facilitate the steering and pro- 





“Improvements in 


“Im- 





pelling the same.”—15th December, 1869. 

2494. a AtLan, WriuiamM Payne, and ALEXANDER BLACK FRASER, 
Liverpool, ‘‘ Improvements in and a) — for extinguishing + in 
the folds or be ow decks of na essels, whether arising fro: 

stion or other cause.” —21st ‘August, 1869. 


All ms ha an interest in opening any one of such applications 
Aly leave rorem he in —aed of their objections to such e  iiestion 
om the office of the Commissioners of Patents, within fourteen days of its 





List of Specifications published during the Week ending 
lst January, 1869. 

1285, 4d.; 1867, 8d.; 1392, 8d.; 1427, 8d.; 1456, 10d.; 1468, Sd.; 1477, 1s.; 
1484, 6d.; 1486, }s., 1493, 1s. 10d.; 1495, Is. 4d.;' 1499, 18.; 1504, 10d.;'1508, 
8d.; 1512, 10d.; 1523, 10d.; 1526, 28. 8d.; "ed.; 1538, 10d.; 1549, 10d.; 
1564, 6d.; 1567, a; 563, 10d.; iar Is. 4d.; 1574, 84.; | 157, 
8d.; 1580, ea; 3 1581, 8d.; 1582, 4d.; 1583, 8d.; 1584, 4d.; 1586, 10d.; 1587, 
4d.; 1588, 4d; 1590, 4d; 1591, 1s. 2d; 1595, Is. 1596, 10d.; 1598, 10d.; 
1601, 4d ; 1603, 4d.; 1604, 4d.; 1605, 4d.; 1606, 4d.; 1607, 4d.; 1608. 1s. 2d; 
1611, 4d.; 1613, meas 1614, 8d.; 1616, 4d.; 1619, 10d.; 1620, 4d.; 1623, 4d; 
1624, 6d.; 4d.; 1637, 4d.; 1628, 4d.;'1631,'4d.; 1683, 4d.; 
1634, 4d.; 1635, 4d.; 1637, 4d.; 1639, 10d.; 1640, 8d.; 1642, 4d.; 1643, 4d.; 
1645, 4d.; 1648, 4d.; 1650, 4d.; 1651, 4d.; 2751, 8d. 


*,* § pecifications will be forwarded b by post from the Patent-office on 
recipt of the amount of price and postage Sums ex 5s. must be 
p Ro ag mad Poy DE ce, 5, High 
. Bennet Woodcroft, Majesty’s Patent-office South- 
pomen as Chancery-lane, 





ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made Abstracts prepared expressly for 
Tut ENGINEER, at the office of her dev Sages Commissioners of Patents, 
Class L-PRIME MOVEBS. 
Including cies Steam and other Engines, Horse, Wind, and 
ater Mills, Gearing, Boilers, Fittings, dc. 


1837. W. Bvromte. Bradford, “ Footsteps, steps,or bearings for ma- 
inery.”—Dated 15th June, 1869. 


chi 
This consists in eS Se oem neem, or 
Sas as ap to be manufactured.—Not pro- 


1846. J. Tancyz, Birmingham, “‘ Steam engine governors.”— Dated 15th June, 
869. 





1 
The yt ighted arms or pendulums carried by a 
hollow shath. $3 which ez San Om is given the steam or 
other engine, the cen force of oe, 
dulums causing their its or bobs to rise highs rand higher in propor 
tion as the a oes _—_ 


of a shaft capable rising or falling, or sliding in the h w rotary 

Including Railways and Plant, Rood Mating, Steam Vessels, M 

? a- 

chinery and Sailing Vessels, Boats, rts, 
Harness, &c. 





forward, and will thus allow it to leave or be detached from the hook.— 
Not proceeded with 

1854. E. Carpowx, Paris, “* Ships.” —Dated 16th June, 1869. 

This consists in diminishing part of the frame, 
the surface of which deteoneiaes the resistance of the vessel by dispensing 
with the enlargements below the flanks or sides, and by substituting 
Taal forms, described in the specification, for those ordinarily em- 
y 


Sdahi 








Class 3.—FABRICS. 
Including Machinery and Mechanical ions connected with 
a. Manufacturing, Dyeing, nting, and Dressing 


1838. R. Brecrorr, Ovenden, “‘ Combing wool.”—Daled 15th June, 1869. 
This consists in dispensing with the dabbing brush heretofore employed 
for pressing the wool or other fibre into the teeth or pins of the combs at 
the junction or point of contact of the two, and instead the inventor only 
uses a small dabbing brush to the small ‘comb, and one or more rollers 
ng to the large comb, at or near the junction thereof, for pressing the 
into the pins, also a rod or pressing bar betwixt the two combs at 
the separating side of the point of contact, to hold the fibre on the pins 

during the working or combing process.—Not proceeded with. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
“Garden implement.”—Dated 15th June, 





met, . McHarpy, Edinburgh, 


This Senietiie under one modification, of a shaft or bar mounted on one 
wheel, and provided at the other end with the handle by which the 
operator actuates the implement. Ata short distance behind the wheel 
an ~~ ome hoeing tool or a rake is placed, and it is attached to the shaft 
or 





Class 5.—_BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
. R. Hunt, Lincoln’s-inn, “ Ventilating rooms.”—A communication— 
Dated 16th June, 1869. 

This consists in so constructing an apparatus containing ice, and placing 
the same in such a position and manner in aroom or apartment, as to 
secure a proper circulation of air therein, the ice receiving the deposits of 
the impure particles contained in the moist or warm air of the room, at 
the same time drying and cooling the moist or warm air passing vver it. 


Class 6,—FIRE-ARMS.— None. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 
1842. H. Tytox, Queen-street, “‘ Spring mattresses and bedsteads.”—Dated 
15th June, 1869. 

This consists, First, in the construction and employment of compound 
bars for supporting the laths and springs of spring mattresses; Secondly, 
in the employment of bars at the head and foot of bedsteads, for sup- 
porting the compound bars ; Thirdly, in forming bars with bent-up ends, 
for attachment to the head and foot angles or rails, so that the lower set 
of spring laths may be supported on them. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

1855. T. Rovurtepce, Sunderland, “‘ Manufacture of paper. 

June, 1869. 

This consists in treating esparto grass, an other fibrous substances, by 
boiling and hydraulic pressing, to express the bulk of the extraction and 
colouring matters and the water so far as is possible, and then by opening 
or teasing the same and subsequently dryingthem, and then compressing 
the paper stock into bales convenient for transport. 


Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1741. K. Cook and G. Havxwe 1, Durham, “‘ Decorticating grain.” —Dated 
5th June, 1869. 

The grain or seed to be decorticated and cleaned is supplied to a hopper, 
from which it passes to a feeder, where it comes in contact with revolving 
plates. These plates throw it off to fans which dash it against and 
through a circular perforated slate into an annular cell or compartment. 
In this cell or com ent it is met by pins carried by horizontal 
revolving arms attached to an upright ; the grain is carried by the pins 
through the outer perforated wall of the first cell into a second annular 
cell, and again in like manner intw and through other similar cells, from 
the last of which it falls down a spout.—Not proceeded with. 

1742. T. W. ARXLE, Liverpool, “ Recovering copper.”—Dated 5th June, 1869. 

This relates to the recovering of copper from water in which it is ton- 
tained in solution. Fragments of pottery stone or pottery clay are used, 
superseding the use of iron, and the apparatus used in extracting the 
copper in solution by the aid of iron is that known as “ bandings or 
settling pits,” or their present mechanical equivalents.—Not proceeded with. 
1746. A.C. Excert, Tabernacie-row, “* Mouldings for picture frames.”— 

Pn 5th June, 1869. 

apparatus which the inventor employs consists of a table constructed 
aa ae or iron fitted with collars capable of being regulated, so as to 
grip and push forward pieces of wood either plain or shaped as a mould- 
ing. Over this table is a cylinder or vessel heated by steam or water, and 
so constructed as to be capable of being raised or lowered as required. A 
composition suitable for ornamenting and coating moulding is placed in 
this cylinder and made to pass out at the lower part through a mouth- 
piece so constructed as to be easily regulated according to the quantity 
required on the wood or moulding, which latter is made to pass under 
the ey kf the nee and receive a coating of composition, 
which, when thick, - sare on and smoothed with a collar shaped to 
the moulding, or when spread on the moulding and smoothed by a 
template or templates shaped in like ——s the — moulding and 
attached to the mouthpiece or Suitably placed. process may be 
d until is on the wood or moulding to give 

the shape and substance required. 


1858 








"— Dated 10th 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FINISHED IRON: Its price: The demand: Next week's quarterly 
meetings : Confident tone—Pic IRON: Prices : Firm market— 
IRONSTONE : Prices—THE HEMATITE ORES : Deliveries under re- 
quirements : A weather clause in the new contracts—HEMATITE 
ORES SELLING MORE LARGELY IN CLEVELAND: The inferences 

THE BOARD OF ARBITRATION IN THE NORTHERN IRON 
TRADE: Effect upon pri AL: Under demand : firm quota- 
tions : Workmen’s movements : Conference called for South Staf- 
Sordshire—GENERAL HARDWARE—CUTLERY —TOOLS--BRITANNIA 
METAL — SMALL ARMS — TIN-PLATES — TRADE THIS WEEK IN 
CASTINGS FOR MACHINERY — STRIKE OF HORSENAIL |MAKERS 
—ARBITRATION BETWEEN MASTER AND MAN IN THE POTTERIES— 
BUSINESS ON THE WORCESTER AND BIRMINGHAM CANAL—THE 
STEAM ROLLER QUESTION IN BIRMINGHAM —PROGRESS IN ADULT 
EDUCATION IN BIRMINGHAM, WOLVERHAMPTON, AND WILLEN- 
HALL: The Midland Institute: The Wolverhampton School of 
Science and Art. 

FINISHED iron keeps tolerably firm, with a tendency to strengthen, 
spe a the new orders, though they are slightly in- 
aggregate extent more numerous than 

.: few of the specifications recently held 

_ are now creeping out, and this tendency must become 


us. 

The tone of the market is confident, and the quarterly meetings 

next week are likel = display much firmness by the vendor of 
the raw material an old advance of the completed article, with | 
nasiephenich tragien ee ae. In respect of finished | 
iron, marked (common) Staffordshire bars, £8; best £9; 

aoe £9 10s. ; doubles, aun nail sheets, £9; lattens, £12 10s.; 

boiler plates, £9 10s. 
all other sorts in 


; rods, £8 ; hoops, £9; gas strip, £8 10s.; and | 











Prices of pig iron keep up. Staffordshire cold blast is eid 
at £4 10s.; hot blast, £3 lds.; grey forge, £3 2s. 6d.; mottled, £3; 
ordinary melters, Nos. 1, 2, and 3, from £2 15s. to £3 per ton. 

Good stone sells well.” The prices are, for white ironstone and 
gubbin, from 14s. to 15s. per ton, long weight. 

Hematite ore is selling largely at rates which are firm at the 
advance, and are from 10d. to 1s. above the quotations current 
previous to the recent declared rise in finished iron. One 
agent reports the sale in the past day or two of 6000 
tons in two lots. Although the quantities arriving are 
large, yet the deliveries are much under the requirements; 
complaints of the tardy supplies are therefore numerous, 
The cause of complaint has been brought about chiefly by the 
unpropitious weather. This has led to a new provision in con- 
tracts of this class, The agreements now contain the saving 
clause of “‘ wind and weather permitting.” The prices of this 
material are kept firm by the great demand, not for steel making 
alone, on the spot, but also on account of an enlarged consump- 
tion, as a mixture, in the Cleveland furnaces. 

This last fact is regarded as by no means cheering hereabouts, 
either by the makers of pig iron or by the producers of finished 
iron. It shows that the Middlesbrough masters are making a 
quantity of pigs which will compete with some of the better class 
of brands of the blast-furnace houses in South Staffordshire and 
East Worcestershire, and it tends at the same time to the conclu- 
sion that an improved quality of finished iron will be rolled at the 
mills and forges in the new district. 

The proceedings of the Court of Arbitration in the iron trade 
of the North are watched here with much interest. Neither by 
the masters nor by men is the course taken by the operatives there 
in requiring a rise viewed with dissatisfaction. It is not believed 
to be like! that the question will be settled without the inter- 
position of the umpire, which this part of the kingdom has pro- 
vided in the person of Mr. Rupert Kettle. What is going on in 
the North strengthens prices here. 

This remark applie s equally to the mining industry, the prices 
of coal being firmer by reason of the movement for a rise in : ages 
by certain of the Yorkshire and the Lancashire colliers. ( ‘oal is 
in supply quite within the requirements of the market. 

A notice is being issued to the miners of this district, in which 
it is stated :—‘* The present degraded and unenviable condition in 
which the miners of this locality are now found is proved to arise 
mainly, if notentirely, from the practice so prevalent, not only 
in South Staffordshire and East W orcestershire, but in all parts of 
the British Isles where coals are being raised, viz., ‘ Over- ae 
tion and the long-hour system.’ This is to call upon you all, 
our fellow miners, to arouse yourselves, and join your fellows in 
Lancashire, Yorkshire, Derbyshire, Cheshire, North of England, 
North and South Wales, to remove the pernicious evils of the 
‘long-hour system,’ and help to bring into effect the ‘ten-hour 
system,’ so that we may better our present condition, and thereby 
improve ourselves socially, physically, and intellectually. ”" This 
is made the prelude to a notice calling a conference for Monday 
next at Tipton. 

The increase of £51,000 in pig and puddled iron is due to nearly 
£5000 extra sent to Prussia, £13,000 extra to Holland, and about 
£36,000 to other countries, whilst there is a falling off to France 
of over £2500. 

In bar and angle iron there was an increase of about £9000 in 
the month, but a large decline in the eleven months. The increase 
arose especially in France (£10,000 extra) and the United States 
(£7000 extra), and also in the Hanse Towns, Holland, Sardinia, 
British North America, and Australia, whilst there was a falling 
off in the consumption by Naples and Sicily, Turkey, and especially 
British India. 

The very large increase in railroad iron is made up of the follow- 
ing additions to the exports of each country, compared with last 
year—Russia, £53,000 ; Sweden, £3429 ; Prussia, £48,000; France, 
£1000 ; Illyria, £7700 ; Cuba, £3500 ; Peru, £8000 ; British India, 
£71,000 ; and other countries, £45,000. At the same time, how- 
ever, the exports were less to Holland by £8000, Spain by £5000, 
the United States by £83,000, Brazil by £1000, Chili by £25,000, 
British North America by £4500, and Australia by £2600. 

In castings the month's trading was better by over £33,000, 
The increase had been in the United States, Brazil, British India, 
and Australia, especially the two latter named, and in other 
countries, which took £25,000 extra. 

In hoops and sheets there was an increase on the month of 
£24,670, and of £143,000 on the eleven months. The increase in 
the month has been general, excepting only to Holland and 
British India. Russia took £5516, against £3220 in November, 
1868; Prussia, £7827. against £3910; Hanse Towns, £6333, against 
£5132; France, £4997, against £1791; Spain and the Canaries, 
£3548, against £4206; -United States, £23,155, against £16,592; 
British North America, £2722, against £1006; and Australia, 
£30,948, against £22,599 in November, 1868. 

Wrought iron showed an increase of £44,588 for the month, and 
of £159,507 for the eleven months. The increase on the month 
has risen by the larger consumption in Russia, which took £8639, 
against £1685 in 15868; in Holland, £9231, against £4444; in the 
United States, £13,349, against £11,960; British India, £32,690 
and £27,220; Australia, £31,431, against £23,474; and other 
countries, £74,699, against £53,651. 

In hardware and cutlery there has been a satisfactory increase. 
In general hardware the y errs has been greater in all places ex- 
cept Cuba and British India. The Hanse Towns have taken £6000 
more than in November, 1868; France, £8000; the United States, 
£4000 ; Brazil, £8000 ; the Argentine Confederation, £6000 ; and 
other countries £19,000 more. 

The demand for cutlery has exceeded by £16,000 that of No- 
vember, 1868, and is due to the general extra consumption, but 
especially to the consumption by the United States, Brazil, and 
the Argentine Confederation. The following are the figures :— 

Month of November, Eleven Months 


1848. fisé9 1868. 1869, 
General hardware .. £240,406 oe £295,406 .. £2,557,572 
Cutlery eo ce oe 32,155 48,329 .. 395,444 
Sees, BA ca 40. 0s 46,205 ee 45,552 .. 510,528 





In edge tools there has been but little variation in the month, 
but an increase of £67,000 in the eleven months. In Britannia 
metal and papier maché goods, lamps, chandeliers, &c., the month's 
trade showed an increase of exactly £55,000, and of "£446, 812 for 
the eleven months. This increase is most conspicuous in our 
trading with France, the States, Brazil, and Argentine Confedera- 
tion, Australia, and “‘ other countries.” The Indian trade has 
fallen off. 

In smal! arms there has been a decrease, both during the month 
and the eleven months. For the month the exports are worth 
£39,567, against £51,922 in 1868. For the eleven months the 
value of the exports amounts to £340,207 compared with £752,775 
during the same period last year. 


Tin-plates also show an increase. For the month the ex ~ 
are set down as worth £124,234, compared with £113,1% 
November, 1868. During the eleven months of this year the ng 


ports are valued at £2,183,000, as contrasted with £1,947,704 in 
the corresponding period last year. 

The falling off in copper ore and in ‘‘copper unwrought and 
part wrought” is due to Cuba, Australia, and “ other countries,” 
in regulus to Chili alone. 

At the foundries and in the machine shops as much work is 
being done this week as was expected, and there are inquiries in 
the — which promise very well for the spring and summer 


The horse nail makers of the Old-hill district have turned out 
for an advance of 3d. per thousand. They are holding meetings, 
and speak confidently of the probabilities of success. 

bl the Northern Board of Arbitration amongst the iron- 
- "+ - ing an et peer by the men caninie 
of wages, the otteries Board are de ee 
master potters of Tunstall to lower the scale of remuneration hitherto 
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paid by them to certain classes of their workpeople. The masters 
at first desired to bring down the wagesof the men employed upon 
“pheasant flat” to the level paid at Burslem; but when the 
board which nalgoumeety sat met again last Monday at Stoke- 
upon-Trent, a confmunication from the manufacturers desired the 
board to consider the whole question of prices paid in Tunstall in 
comparison with other parts of the district. To this a leading 
representative of the men objected, requiring the discussion to be 
confined to the original question ; and he was successful. As was 
to have been expected, the same state of things ensued as is 
occurring in the North. Allthe masters’ representatives on the 
board voted for the masters’ proposition, and all the workmen’s 
representatives for the workmen’s proposition. This was the 
result of five hours’ deliberation. As is to be looked for in respect 
of the northern iron trade, so also here ; in relation to the North 
Staffordshire potters, the question in dispute will have to go 
before the umpire. 

A half-yearly general assembly of the Worcester and Birming- 
ham Canal Navigation was held in Birmingham on Tuesday. The 
surplus of the company showed an increase of £2649 upon the 
half-year. The amounts received for traffic-were not so large as 
they would have been but for the drought of last summer causing 
the Severn to be unusually low, which had the effect of prevent- 
ing boats from carrying full loads, and occasionally stopping them 
altogether. This, it was believed, would be shortly remedied by 
the works now in progress at Gloucester, and that were likely to 
be vigorously proceeded with during this year under the powers 
recently obtained by the Severn commissioners. The committee 
had every confidence that when the improvements of the Severn 
are completed the traffic on the canal would be considerably 
increased, The revenue of the last three years had been at the 
rate of £3000 per annum, which was equal to a dividend of 10s. 
per share, 

Aguin an effort is being made by certain of the borough legislators 
of Birmingham to obtain asteam rollerforthestreets. Atthe meeting 
of the council last Tuesday Mr. Baldwin proposed: ‘* That it will 
be expedient, and for the benefit of the borough, that a steam 
roller should be provided for the purpose of consolidating the 
newly-made and repaired roads; and that the Public Works Com- 
mittee be instructed to include in the estimate of expenditure of 
their department for the ensuing year the cost of providing such 
roller.” An eight-horse engine would be sufficient for their 
purpose in Birmingham. An engine of that size would burn 
about three tons of coal a week, working eight or ten hours per 
day; and, in addition to the cost of consumption, there would be 
engineer's wages, 30s., and stoker’s wages, 20s. That would be 
the whole expense outside the cost of the road materials. Witha 
steam roller not only would the roads cost much less than now, 
but the footpaths would be much cleaner. The present system of 
roadmaking in Birmingham was most cruel to horses, of which 
many were thereby rendered useless before their time. Alderman 
Manton, in seconding the motion, said that there was not a piece 
of better-made road in the whole town than that done by the 
steam roller at Hagley-road. Similar testimony was borne by 
Alderman Wiggin as to another part of the borough where a steam 
roller had been used. Ultimately the motion was withdrawn, 
awaiting the report of the Public Works Committee, which is 
likely to be presented next month, and which will have particular 
reference to the steam-roller question. 

The Birmingham and Midland Institute is doing good work. <A 
just issued annual report shows that upwards of 1500 young 
persons of the operative class are steadily pursuing their studies 
with a view to the acquisition of the higher branches of knowledge. 
At the last Society of Arts examination the pupils were beaten by 
those of some other places embraced in the scheme, but at the 
Government examination they greatly surpassed the average of 
the kingdom, and in one department there was not a single 
failure. In the industrial department the pupils number 1538, 
which is an increase upon the year of 234. The lecture ticket 
holders, being 278, are an increase in the same period of 101 ; and 
the subscribers, who number 1077, are an increase of 147. More 
money is, however, required, chiefly for the extension of the 
building. A fund has been started with a view to provide the art 
students with a building of their own, thus setting the Institute 
rooms free for the use of those whose pursuit is science. Mr. 
Charles Dickens, who is president of the Institute, is coming down 
on an early day to distribute the prizes. 

{t is understood that the profits of the recent South Stafford- 
shire Exhibition has been voted to the Schoolof Art in Wolverhamp- 
ton, with a view to that institution becoming, after more money has 
been got from the district and from the Government, a centre for 
the teaching of science in South Staffordshire, chiefly to the opera- 
tive classes, 

Wolverhampton now rejoices in a free library. A memorial has 
just been presented to the Local Board of Health for Willenhall, 
desiring them to call a public meeting with a view to the adoption 
of the Public Libraries Act in that centre of the world’s lock, bolt, 
and curry-comb trade. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Meeting of the ironmasters: Report of last 
week coufirmed : No chanye in quotations ; Continued quietude, 
celending even to the rail branch of the trade: Few orders on 

Lhe future prospects: Increased demand expected from 

Russian and American markets: Present shipments small: 

Judian vequirements expected to increase: No change in home 

vest —"TIN-PLATE TRADE—STEAM AND HOUSE COAL TRADES— 

ACCIDENT AY THE ABERNANT WoRKS—THE WAGES QUESTION: 
tu advance of 10 per cent. determined upon, 


offer: 


Ir was stated in last week’s report that the ironmasters in this dis- 





trict did not anticipate any change in quotations st the preliminary 
nieeting held last Thursday. The result of that meeting verified 
the expectations formed, it being unanimously resolved that it 


was not desirable at present to make any change in prices, The 
«wetness referred to in last report is still observed in the leading 
branches of the iron trade, and even the rail-makers, who have for 
months been so well placed forcontracts, state that the offers made 
lately have been very few, and for small quantities. It is believed 
by many that this quietude is the ordinary result of the closing of 
the year, and that, in two or three weeks, there will again be the 
usual vitality evinced in the demand. Others maintain that there 
is an absolute falling off in the requirements, and that future 
improvements will not be by any means so rapid as expected. 
Time alone will decide as to which view is the correct one. 

As to the future prospects of the trade, there will undoubtedly 
be a larger demand from both Russian and American markets in 
the course of two or three months. At present the shipments to 
America are comparatively small, the winter trade with that country 
being always characterised by some dulness ; but the advices re- 
ceived from New York and other markets point to heavy purchases 
early in the spring. The same to a great extent may be said of 
Russia, and inquiries still continue to be made with the view of 

lacing contracts for spring delivery to the Muscovite .empire. 

here is also a prospect of Indian requir ts i ing to a 
considerable extent. There is scarcely any change to note in home 
business, and for two or three weeks it is not probable that there 
will be many new engagements entered into. 

The quarterly meeting of the tin-plate makers is to be held this 
week, and the position of the trade will then be more clearly 
ascertained, 

Steam coal proprietors are doing a full average business, the 
orders on the books being in the majority of instances sufficient to 
‘keep the pits well employed. For house qualities there is a fair 





sale, the consumption having been considerable of late; but it is | 


not improbable that the 
extent again affect the demand, 





present mild weather may to a slight | Deets Hurworth, brick 


A sad accident occurred at the Abernant Works a few days ago, 
which has caused the circulation of a little good and a little bad 
news. A blast furnace, which had been ages, poss certain re- 
pairs for a long time past, had been blown in, and work for a con- 
siderable number of hands was thus provided. The old furnace 
was charged with working material from the coke and mine yard, 
and men were employed about it. In its repaired state the fur- 
nace, which has been raised some 16ft., has a cavern or archway, 
about 25ft. in length and 6ft. wide, under a new road which had 
been made for the conveyance of material to the top of the fur- 
nace. A man named Dennis Ryan was sent by the masons into 
the cavern to fetch tools which they kept there, and with him 
Ryan took a lad named Jones. These two unfortunate beings, 
having been away longer than fetching the tools would detain 
them, they were missed, and when looked for they were found 
dead from suffocation, the !cavern being filled with carbonic acid 
gas, which had found its way into it from the relighted furnace. 
The cavern was entered by a doorway, and was close to the furnace, 
and the door having been closed during the night, no current had 
passed through it. 


It was announced a few weeks ago that the ironworkers were 
taking steps with a view of applying for an advance in wages, the 
improvement which has taken place in the rail branch of the iron 
trade being, they maintained, sufficient to entitle them to a rise in 
wages. On the other hand, employers pointed to the almost 
unequalled depression which had prevailed for several years, and 
held that they ought to be recouped the vast losses incurred in 
keeping the works going during those bad times, before they 
could fairly be called upon to grant a rise in wages. These 
were the positions taken up respectively by the employers 
and employed, but it was hinted at the time that probably the 
ironmasters would not be indisposed partly to accede at last 
to the wishes of their men when the old contracts were 
cleared off, and they were able to place the works on the 
new orders secured at enhanced prices. That prediction 
is now fully verified, a meeting of the leading Welsh ironmasters 
having just taken place in London, where the matter was fully 
discussed, and it is satisfactory to be able to report that a resolu- 
tion was come to to grant an advance of 10 per cent. on the 
present scale of wages from the end of the month of February. 
At that meeting it was stated that trade recently had not been so 
good as some two or three months ago, and orders have been taken 
at lower rates. It is hoped, however, that as the year advances 
better prices will again be realised; and the fact that the employers, 
notwithstanding the present quietude, have determined on 
complying with the wishes of the men as to a rise is a proof that 
they are anxious for the well-being and comfort of their workmen. 
The announcement will no doubt be gratifying, not only to the 
ironworkers themselves, but to the thousands of others who are 
indirectly dependent upon the prosperity of the iron trade. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LIVERPOOL AND THE SUEZ CANAL—STEAM SHIPBUILDING AT LIVER- 
POOL—THE CLEVELAND IRON TRADE : Tuesday's market—GLas- 
GOW PIG IRON: State of the trade on Tuesday—Messrs. R. and 
W. HAwtHorn’s WoRKS-—-THE TYNE AND THE SuEZ CANAL— 
MINERS’ CONFERENCE AT WiGAN—MORE STEAMERS FOR THE 
Suez CanaLt—HvuLt Docks—Messrs. BLatr’s COMPOUND 
MARINE ENGINES—PROGRESS OF THE CLEVELAND IRON TRADE— 
SMOKE AT DARLINGTON—FARES ON THE NORTH-EASTERN RalIt- 
WAY— NEW FURNACES IN CLEVELAND : Meeting at Liverpool on 
Tuesday—Hvutt AND St. PETERSBURG STEAMERS—STATE OF 
TRADE IN SoUTH YORKSHIRE—THE PATENT LAWS: Meeting at 
Manchester on Tuesday—StTate OF TRADE AT LEEDS. 


INTELLIGENCE was received in Liverpool on Tuesday to the effect 
that the large screw steamer Leith, which sailed from London 
some time since for Bombay vid the Suez Canal, had passed 
through the canal, drawing 174ft. of water, without difficulty. She 
met with no obstruction in the passage through. Three steamers 
were loading at Liverpool on Wednesday for Bombay vid the 
Suez Canal. 

There are now 90,000 tons of steam shipping in course of con- 
struction at Liverpool for employment in the Atlantic, Eastern, 
and Pacific trades, Steamers intended for short and miscellaneous 
lines are also being built to an aggregate extent of 5000 tons. 

The Cleveland district has been occupied to some little extent 
during the past week with a wages dispute. The local board of 
arbitration has recommended that the men should commence work 
at an advance of 5 per cent. ; but all the questions under con- 
sideration are not yet finally settled. There was not much doing 
in pig iron at Middlesbrough on Tuesday, the holidays and stock- 
taking being still scarcely quite over. Upon the whole, 
however, the market was firm at 53s. 6d. for No. 1, 50s. 6d. 
for No. 3, and 49s. 6d. for No. 4, free on board, at 
makers’ works, or delivered on _ trucks. The pig iron 
trade of the Cleveland group is still considered to be in a satisfac- 
tory state, and good deliveries are anticipated for some time to 
come. There is considered to be more doing in pipes, railway 
chairs, sleepers, &c., especially for India; still, some of the large 
works are only sparingly supplied with orders. The iron ship- 
building trade of the district is in a tolerably satisfactory state. 

The Glasgow pig iron market on Tuesday was firm. No. 1 made 
58s. 3d. to 58s. 6d.; warrants, 57s. 10d. to 57s, 104d.; and No. 3, 
56s. 6d. to 56s. 9d. per ton. 

Messrs. Bowdler, Chafier, andCo., Seacombe, Liverpool, launched 
an iron screw steamer of 650 tons measurement, built for Messrs. 
MacAndrews and Co., of Liverpool, and intended for the Spanish 
trade. The vessel has been named the Vizar, and has been built 
under the superintendence of Mr. G. Hepburn. The engines, 
which are on the compound principle, are being made by Messrs. 
J. Taylor and Co., of the Britannia Engine Works, Birkenhead. 

A rumour has obtained currency in Newcastle-on-Tyne that the 
works of Messrs. R. and W. Hawthorn are on the point of changing 
hands, since Mr. W. Hawthorn’s health does not allow him to give 
the same amount of attention to the management which he for- 
merly did. Mr. F. C. Marshall, one of the managers of the 
Jarrow Iron Company, and Mr. Brown, son of Major Brown, late 
Chief Constable of Northumberland, are understood to be the chief 
promoters of a new company proposed to be formed for the acqui- 
sition of the works. 

At a conference of miners held at Wigan on Tuesday the wages 
question was considered, It was stated that an advance had been 
conceded in nearly all the districts, and that the principal 
difficulty had arisen in the Farnworth and Kersley district, which 
included the pits round Bolton, —_ and Manchester. 

We hear that the Hotspur, another of the Blue Cross line of 
steamers, is about to be placed on the Eastern trade, vid the Suez 
Canal. The Jesmond is also to be similarly employed. Messrs. 
bbe Milburn, and Co. are fitting out a steamer for the same 
trade. 

The directors of the Dock Company at Kingston-upon-Hull have 
determined to have 9ft. of quay room in connection with sheds 
which they are about to build. We believe that it is intended 
on some of the sheds shall have warehouses or chambers over 

m. 
Messrs. Blair and Co., of Stockton, have now orders on hand 





for eleven pairs of Pp marine 
The make ot pig iron in the Cleveland district was very largely 
increased in 1869, as compared with 1868. The production of 


will not be far short of 1,450,000 tons, Yet stocks were consider- 
ba Bye last cat 
Tuesday Messrs. H. Pease and Co., millowners, and Mr. 


manufacturer, 
‘lington magistrates on a charge of asmoke nuisance 





, Were summoned before the ; 
permitting 





at their respective works. The defendants stated that they were 
endeavouring to find means to remove and prevent the nuisance 
complained of, and the case was adjourned for two months to 
enable them to do so. 


On Saturday the first and second-class fares throughout the 
North-Eastern Railway system were reduced—from 3d. to 2d. 
first-class, and from 2d. to 14d. second-class per mile. The 


reduction will involve, it is said, a loss of £40,000 in the company’s 
revenue for the first year. i 

New furnaces are being built as follows in the Cleveland dis- 
trict :—Messrs. Swan, Coates, and Co., two; Messrs, Jones, 
Dunning, and Co., two; Messrs. Gilkes, Wilson, Pease, and Co., 
two ; Messrs. Lloyd and Co, two; Messrs. Samuelson and Co., 
two; the Middleton Iron Company, one; the Weardale Iron 
Company (Limited), one; and the Consett Iron Company, one ; 
making a total of thirteen. 

An addition has been made to Messrs. Homestedt and Gar- 
thorne’s line between Hull and St. Petersburg in the Volante, a 
steamer of 1900 tons burthen, and 120-horse power nominal. The 
engines of the Volante are on the compound principle; it is not 
improbable that she will make a voyage through the Suez Canal, 
pending the reopening of Baltic navigation. — ; 

Tires and axles continue in good request.in South Yorkshire, 
and ship and boiler plates are being largely ‘produced. Rails, 
sheets, &c., are also fairly active. The steam coal trade from 
Grimsby has closed for the season. ,Coke continues in active 
request for furnace purposes. rer 

On Tuesday a meeting of the Manchester Institution of 
Engineers was held at the Town Hall to heara paper by Mr. T. 
Aston, barrister, on the subject of the patent laws. Mr. J. Platt, 
M.P., presided. Mr. Aston argued that it was sound sense and 
justice to give the patent system a fair trial with its defects 
remedied, as it was intimately connected with our industrial 
prosperity. Sir W. Fairbairn, Mr. Henry Ashworth, Mr. Hibbert, 
M.P., and other gentlemen endorsed Mr. Aston’s opinions, and 
the following somewhat general resolution was adopted :—‘‘ That 
this meeting considers that the trade in inventions, which is 
founded upon the grant of patents, is of great advantage to the 
country in promoting its industrial prosperity, and that any abuse 
which exists in the present system may rectified by available 
amendments.” 

The demand for iron continues good in Leeds and the surround- 
ing district. The machine makers of Leeds have more orders on 
hand, but can scarcely be said to be in full work. The tool makers 
are also somewhat busier. The locomotive makers are very fairly 
employed, and have—speaking SS ——- which will 
keep them in work for some months. The cut nail makers are as 
busy as usual for the season. 





PRICES CURRENT OF METALS AND OILS, 


















































1870. 1869. 
Corren—British—cakeandtile; £ 6.4 £ 8. a.| £84.28. d. 
© TON ccccccccccccccce| 7010 0.. 74 0 0/79 0 0.. 80 0 O 
Best selecte 72 0 0.. 76 0 0| 81 0 0.. 82 0 0 
Sheet ... 77 0 0.. 79 0 0} 8210 0.. 84 0 0 
Bottoms ...eceees 80 0 0.. 81 0 0) 85 O O.. 8510 UO 
Australian, per ton 7110 0.. 74 0 0) 82 0 0.. 8510 0 
Spanish Cake ...+« |} 69 0 0..70 0 0} 000. 000 
Chats Basesiccecces os | 66 5 0.. 6615 0| 738 0 0.. 7310 0 
Do. refined ingot ........| 6910 0.. 7110 0/7510 0.. 7710 0 
Ye.ttow Mera, perlb. ......| 0 0 6 O 063) 0 0 6% O 07% 
Inoy, pig in Scotland, ton....| 218 0 cash 274 3 cash 
Bar, Welsh, in London......| 7 0 0.. 7 2 6) 610 0.. 615 0 
Wales ......| 6 5 0.. 610 0} 6 00.4. 00 0 
Staffo: i 800. 8 7 6 77 6. 710 0 
Rail, in Wales..........c006| 615 0.. 7 5 0) 515 0.. 6 0 0 
Sheets, singlein London ..| 10 0 0..10 5 0) 95 0.. 9 7 6 
Hoops, first quality ........| 815 0. 9 5 0| 8 5 0.. 8 7 6 
Nallrods ..cocccocccceccees| 8 5 - $10 0} 7 7 6. 715 O 
Swedish. ....ccc-scoccsesees| 915 0.0.10 0 0| 917 6.10 5 0 
Leap, Pig, Foreign, perton ..| 18 7 6.. 0 0 0/18 7 6..1812 6 
English, W.B. ....0...ssee00| 19 12 6.. 0 0 0| 2017 6.21 0 0 
Other brands ...cccocce-.ee| 1815 0..19 5 01/19 0 0.0.19 5 O 
Sheet, milled ...cce-eeseeee| 20 0 0.4. 0 0 01/20 0 0.. 0 0 0 
Shot, patent...csceecessseee| 22 0 0. 0 0 0) 22 0 0.. 22 5 0 
Red or minium ....c..se0e-| 2010 0.. 0 0 6) 2010 0.. 2015 0 
White, dry .....sccscoesese| 26 0 0.. 28 0 0) 27 0 0..28 0 0 
ground in Oil ....sccese.e| 26 0 0.. 29 0 0) 26 0 0.. 29 0 0 
Litharge, W.B. ... .....0..| 9 0 0. 0 0 0/24 00. 000 
QUICKSILVER, per bot. s...00-.| 617 0.. 618 0} 617 6.. 0 0 
SPELTER, Silesian, por ton....| 12 10 0.. 0 0 0) 20 0 0.. 20 2 6 
English V& 8S ..ccsccoceee--| 19 5 0..1910 0} 9 15 -20 00 
Zinc, ditto sheet...ssececeeeee| 24 0 0.. 2410 0) 25 0 0.. 2510 0 
Sree, Swedish faggot ....+... 00.000) 000. 000 
Keg.c--cccccses soccccccsee| 15 0 0..15 5 0115 0 0.. 0 0 0 
Ti, Banca, percwt. . 68 0.. 5 9 0} 510 0. 0 0 0 
Straits, fine—cash 568 0.. 5 9 0} 5 9 0. 510 0 
For arrival . 5 8 0.. 5 9 0} 510 0.. 0 0 0 
English blocks 515 0.. 517 0} 510 0.. 0 0 0 
Bars ..cccccee 516 0.. 518 0} 511 0.4. 000 
Refined, in blocks -.-oof 516 0.. 518 0] 514 0.2. 0 0 O 
TrnpLates, per bx of 225 sheets 
DT GENS ccccccoccesdbccennes|..t.. a. ae 2-6 O12 3 Ge 3 SE 8 
BE Gs cv ccce-cuecssecees| & OOo SEs 0} 18 6. 1lw 0 
IC charcoal ...ssesecseosese| 1 8 O- 110 0} 196. 1h 0 
YT Seats 5; eee ewe ee ee 
Coats, best, per ton ee--ceeeee| 19 0 O.- 0 0 o| 017 9.. 018 8 
Other sorts ..+.--ee00 cocoons] 16 3 0.17 O 0} O14 6. 017 0 
O11s, per tun, Seal, pale....../ 41 9 0.. 0 0 0) 3510 0.. 36 0 0 
TOWER ceccccvcosvenseers 1 0.8 Ge BH 6 OLR 6.9... 8:8 9 
Sperm, body ..--..se-.e0e.| 86 0 0. v 0 0:92 00. 00 0 
Whule, South Sea, pale......| 40 0 0.. 0 00:36 00.. 00 0 
Yallow cccccccccscccecess| 58 0 0. 30 6 0'95 0 0. 0 0 0 
GROWER cine sc ccsccucevendt Uae. Oe. B'S. Bian Bie: 2 ae 
RE Fish c-cccssese ecvee] 82 0 0.2. 0 0 0/82 00. 00 0 
Olive, Gallipoli ..cecveseeee, S 0 O16 O 0 0) 57 O O.. 000 
Spanish oeeessceseeececces 0 0.. 5610 0) 500.000 
Palin ...ccssccccecceccreee| 4010 0.. 0 0 0) 42 0 0.. 43 0 0 
Linseed .. ccc .ceces eocoveee| 2910 0.. 0 0 0127 5 0. 0 0 0 
Rapeseed, English pale ....| 4t 0 0.. 41 10 0} 33 00.000 
Brown cevescoereeece eoee| 89 0 0... 39 5 0781 0 0. 0 0 0 
Foreign palc...e.cecees+oe| 43 0 0.. 0 O 0) 3310 0.. 34 0 0 
Brown ..co .co-cecccee| 89 5 Oe 0 0 01/31 0 0... 0 0 O 
Lard cccvcccsssccscserseedete te 0 Oi. © 6-01 OC %.. 8 0 © 
Ballow « vccocccodecceccensne } OE © Qos 0 O 01:0 Ho 16 
PRICES CURRENT OF TIMBER. 
1870, 1869. 1870, 1 
£4£e£2 45 £ 8s Per load— 4.86 & 24% 46 
«++-1010 32 vo 10 1012 10 | Yel. pine, por reduced C. 
- 315 415| 31 410! Canada, lst quality 18 0 9 1° 16 017 0 
elowpine.. 4051/8 045 Quddo, .. 13 01310 1k 512-0 
St. John’s N.B.. yl 0 0 0 0} 0 4 O O | Archangel, yeliow.. 1010 1910 101013 5 
ite.. 519 537| 5 5 6 O | Bt. Petersburg, yel. IL O11 15) 10 012 0 
45 5 0) 315 415) Finland . s 0 6576 
45510| 4 © 5 5| Meme... ~ 70 9 O12 013-0 
- 0 0 0 0} © O O O| Gothenburg, ye. .. 8 0 910) 8 @ 910 
Dantsic, oak ......4 5 6 5] 60 510) white 0°00 00008 
fir .. ~210 4 0| * © 4 0} Gefle, yellow + 9 01010) 9 0)0 
Memel, fir 210 ¥10| 210 +. 8 0 910| 9 01010 
Riga ..... 215 3 0| 215 4 0. Christiana, p . 
Swedish . 2621/2 227) %IoRbys by 9) 10 01210 10101210 
Be ot i 2S § S| Sus § 8] ne Seam ca 
vibes 00 010.00 0) perdu ..| 9990 0000 
Lathwood, Danta fm. 4 0 4 0) 510 6 10 | Btaves. per standard M. 
St. Peter's 6 0 6 5! 710 810 | Quebecpipe ...... 65 067 10! 771° 80 O 
Desks, per G., 18. 07 3 Sim, | oanall pancheon.. 19 0 0 0 9110 0 0 
.w Bakic, ‘ 
StdJohnwhtspruce 13 015 0/18 015 0 Pipe 140 0 15001850 150 0 





MopeErn INVENTIONS.—Thatgreatinvention the ‘‘ Chronograph, 
which times all the pri events of the , and has super- * 


seded the old-fashioned “ watch,” seems likely to be eclipsed 
in fame by that still more useful invention the “ Oa Watch.” 
The fact of no key being required renders these Watches indis- 


pensable to the traveller, the nervous, and invalids. The enormous 
number sent even by post to all parts of the world, is a convinei 


roof of their great utility. The prices range from 5 to 100gui 
Thousands of them are man 

Old Bond-s 

: who sends post 
* upon watchmaking.—[Apvr. ] 


a7 J. W. iN, 
interesting historical pamphlet 





I I Me 





JAN. 14, 1870. 


THE ENGINEER. 








GROUND PLAN OF THE NEW BOURSE, BRUSSELS. 
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BELGIAN PUBLIC WORKS. 

Or all the cities on the continent of Europe, if we except 
Cologne, perhaps none required a fair consideration of the 
drainage question so much as Brussels. For ages the people 
who resided in that beautiful and fashionable city were breath- 
ing an atmosphere which was polluted by the malaria arising 
from the small river. called the Senne which flows through its 
centre, and into which the filth of all kinds was discharged. 
From time to time various sanitary schemes were carried out, 
but the outfall invariably was the river Senne, which stream, 
not being otherwise than what we call sluggish, except once in a 
way, when great rains swelled its flood, of course the alluvial 
deposit remained within the midst of the city, and we know from 
experience the fearful havoc fever and cholera have made amongst 
the inhabitants of dear old Brussels in times not so long past. 
As in London, so in Brussels, many years were permitted to elapse, 
whilst the city magnates talked a great deal about the state of 
things in general, quite forgetting that through their city a 
river of black poisonous mud ran, until the great Architect of 
the Universe pointed out more sharply than before that the 
hygienic law must be attended to as well, if not before, that 
which was issued from the noble portals of the Hotel de Ville. 

There is a patent fact which none can with justice dispute, 
that is to say, nature provides the man for the occasion ; and 
certainly in the case of Brussels improvements the “dame” has 
well provided an agent to carry out her views in the person of 
M. Jules Anspach, the now re-elected Bourgmestre, or. Lord 
Mayor, of Belgium's Capital, than whom no single individual has 
done more for the benefit of his fellow citizens, by persevering 
unceasingly until, in the year 1866, a contract was made between 
the corporation of Brussels and the Belgian Public Works Com- 
pany, which latter was established for the purpose of carrying 
out the present comple’e system of purification of the river 
Senne and the many other works of magnitude, such, for 
instance, as a new Boulevard, and the Bourse, or Royal Exchange, 
which we illustrate in our two-page supplement. 

Previous to the formation of the Belgian Public Works Com- 
pany, a commission was issued to certain Belgian engineers to 
examine and report upon the best means of drainage for the city, 
peeps Me Ne a of the river. These gentlemen, 

aving visi ngland and France for the purpose of inspecting 
the drainage of London and Paris, decided upon and advised the 
municipal authorities of Brussels to adopt the French 
with such modification as the special circumstances of the city 
might require; and their advice is now being carried out under 
the directions of Mr. William Elliot, C.E., engi in-chief. The 
main drainage works consists, as shown in Fig. 1, of two arches 
of brickwork over the river Senne, each arch being 6°10 
metres, or 20ft. in spam, and 4°50 metres, or 14ft. 7}in. 
from soffit of arch to top of inverts, separated by a centre 
pier 1 metre, or 3ft. 3fin. in thickness. These arches will 
run t the whole length of the city, from end to end, and 
are intended to convey only the water of the river. 
Attached to the main arches, as will be seen by the drawings, 


BDOCLECST 


DROOTELEK 


TAKKEN. © 


y 


1 NEDERLEEST 
*#| 








MAP SHOWING THE COURSE OF THE SEWAGE WORKS, 


are two smaller arches, oneon either side, which are the collecting | arch on the right bank, the height from the top of the invert 
sewers, built, as we said, on the model of those used in the Paris | to the soffit of the arch being the same also, and the extreme 
drainage work. That on the right bank, Fig. 2, having a cuvette | width above the banquette 2°59 metres, or 8ft. 2{in. 

or dish of 1°70 metre or 5ft. 7in. in width, and of 1°96 metres, or| On each angle of the banquettes of the collecting sewers an 
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6ft. Sin. to the level of the banquette, or platform, the height | angle iron rail will be fixed by iron cramps built into the brick- 
from the top of invert to the soffits of the arch being 4°32 | work. On the line of tramways thus formed a wagon, vanne, 
metres or 13ft. lin., and the extreme width ofthe arch at{ 0°7! | or movaole sluice will travel. This is composed of a wrought 


—_— FIG.2 FIC.3 Fic. 4 
RIGHT BANK LEFT BANK DUTFALL 





metres or 2ft. 4in. above the banquette being 3.24 metres or | iron truck with four wheels, and to this a perfect sluice or shield 
10ft. 5in. is attached, fitting the cuvette exactly. By lowering this sluice 

The arch on the left bank, as shown in Fig. 3, has a cuvette of | until a head is obtained, and then permitting the water from 
1-20 metre, or 3ft. 11}in. in width, by the same depth as the | the centre arches to escape below and arcund it, a flush will be 
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produced, by which the solid deposit will be forced along the 
invert to a lower point in the collector, and the wagon sluice will 
be moved lower down the incline and the process repeated ad 
infinitum. This plan is copied from the Parisian sewerage 
system, but in Paris the sewers convey only the water and débris 
from the streets, no solid sewage matter being admitted. The 
cost of working this system is estimated by the French engineers 
at about £100 per mile per annum. The fall given to the smaller 
collector on the left bank of the river inside the city is 0°503 
metres per 1000 or one in 1988. The fall of that on the right 
bank is 0°494 metres per 1000 m. or 1 in 2025ft. lineal below 
the city. The fall of both collectors will be about one in 3333ft. 

The fall given to the river arching is 1 in 1588ft. At the 
3oulevard «’Anvers the river arching terminates, and the water 
will tlow in its original channel, from which, however, all sewage 
will be excluded, ‘The collecting sewers divide at the point 
where the river arching stops, and will be carried through the 
centre of separate streets until both arrive at the point shown on 
the map, which is about 1500 metres, or 1640 yards below the 
city. Junctions will be then formed with the main outfall sewer, 
Fig. 4, which will convey the sewage to the purification works, 
which will be erected at the point shown on the map, at a dis- 
tance of about 6800 metres, or 4,34 miles from the city. The 
system of purification proposed tor adoption is that known as 
the ‘ Croydon System,” designed by Mr. Baldwin Latham. C.E. 

3ranch sewers of the smaller type, which will immediately 
connect with the outfall sewer, will be constructed, so that the 
suburbs of Auderlecht and Molenbeck will be thoroughly drained 
as far as sewage is concerned. 

The brickwork of the centre arches and the collecting sewers 
is constructed of best hard-burned bricks, called in Belgium boom, 
or klampsteen, set in mortar, the latter composed of three parts 
of hydraulic lime, brought from Tournay, two parts of clean, 
sharp sand, and one part of trass, or puzzolana, brought from 
Andernacht. The foundations are laid on concrete composed of 
eight parts of broken bricks, three parts of hydraulic lime, two 
parts sand, and one trass. The inside of the collecting sewers are 
rendered throughout the cuvette or dish with three centimetres, 
or 1;‘sin. in thickness, with a coat of plastering composed 
of two parts of Tournay quick-setting ‘cement, and one part of 
sharp sand, The arching is plastered 14 centimetres, or jin. 
thick of stuff composed of three parts lime, two parts sand, and 
one part of trass. The bricks from old buildings are used for 
concrete. 

The banquette gangwaysare covered with 3 centimetres, or 
1,‘;in. of mortar, which is composed of three of lime, two of 
sand, and one of trass. 

Over the river and sewage arches a Boulevard will be con- 
structed, and continued from end to end of Brussels proper, 
connecting the Boulevard du Midi and the Boulevard d’Anvers, 
a branch running from the Church of the Augustines to the 
Boulevard Botanique. These Boulevards will have a width of 
28 metres, or 91°84ft. up to the point of divergence at the 
Augustines, where the way leading to the Boulevard Botanique 
will be 24 metres, or78*72tt. wide, and that leadingto the Boulevard 
d‘Anvers 26 metres, or 85°28ft. Thus a direct communication will 
be formed between the northern and southern railway termini, 
and the magic wand of the engineer will transform a most dilapi- 
dated and unhealthy portion of the city into a street of palac:s, 
where the services of a doctor, we trust, will seldom ber quired. 

Theriver Senne is the main drain ofa vast tract of countryabove 
the city ; and from the fact that the lands on either side of its 
course have afailriverwards, combined with the existence of several 
mills and sluices, Brussels at times was exposed tosudden floods— 
which, as we said, carried off the deposit from the river bed. 
But then, seldom as these freshets came, there was danger from 
the overflowing of the stream. Hence the commissioners were 
compelled to take some such event as a basis, and the flood of 
1850, being the highest known for many years, was their guide 
in making their calculations. The effective area of a bridge 
which spans the river on the road from Hal to Alsemberg 
enabled this point te be readily ascertained ; and by taking the 
difference of level above and below the bridge, and applying the 
usual formula, these gentlemen arrived at this result, that is to 
say, putting aside the initial velocity of the water arriving at the 
bridge, and supposing the flow through the arch to take place as it 
from still waters, there would be a discharge of 100 cubic metres 
per second. On the other hand, supposing the velocity due to 
the water arriving at the bridge to have been two linear metres 
per second, the discharge would have been 125 cubic metres 
per second. This latter quantity being much nearer the 
truth than the former, was adopted by them, and on 
this their calculations were grounded. Assuming, then, 125 
cubic metres per second as the extreme quantity of water to 
be passed during the highest floods, the commissioners proposed 
that 50 cubic metres of water might be made to pass by the left 
branch of the Senne, which passes outside of the city, and which 
it was proposed to deepen and widen for this purpose ; then 
there remained 75 cubic metres of water to be carried by the 
arching underneath the new boulevard, 

The discharging power of the new river arches is calculated 
thus :—Taking the span at 6°10m.; chord of invert, 0°90m.; 
radius of invert, 5°618m.; height of upright walls from springing 
to springing, 2°50m.; radius of arch, 4°778m.; chord of invert, 
1'10m.; the angle subtended by the arch will be 79 deg. 20 min, 
at springing level, and 23 deg. 4% min. at the level of a horizontal 
line drawn halt way between the springing and the soffit, or 
0°55m above the one and below the other. 


metres, 
The area of the invert will then be oo «0 ec so co 878 
The area between area and springing .. .. «2 eo. ee 15°27 
No. laren, total .. .. .. oe se «2 oe oo 1897 
Area between springing of arch and 0°55 metres above 
GAMO cc +: 00 0¢ 06 0e 6e be ce 06 oo 0s | 6OOF 
No 2 area, total .. .. «2 of of cf cf +. 21907 
Tho wetted p. of invert .. .. 2 .. of oc eo co 6°440 
Ditto of upright sides ee 00 co co se ce cf co 69000 
. No. 1 wetted, total .. - 11440 


Between springing and 0°55 metres above the same. Z 1°984 
ee eee ae eae 
Applying the formula of Proney—V = 5686 VRI— 0:072, 
where V = mean velocity of water in metres per second, R = 
area=hydraulic metre depth, I=fall of channel per metre 
expressed in decimals of a metre, we have, in the first case, when 
the arches are full up to the springing— 
Area=18,970, wetted 
11,440 .*. R=1°65 
I =0°0067 
V=1°815 
Discharge =area+V = 18°97 + 1°815 = 34,430 for one arch== 
68°660m. for the two arches. In the second case, where the 
arches are full up to 0°55m. above the springing, we arrive in 
the same manner at 79°040m. per second as the discharge 
for the two arches. Another formula gives rather less, that is to 
say, 74°48m. for the second case, 
The size of the collecting sewers have been determined not so 





much by the required capacity as by theconsideration depending on 
their working well on the plan above described. It would here be 
useless to go.into a calculation of their discharging power, which 
we fancy will be more than ample for the purpose of sewage. It 
will be evident, therefore, that all calculations in this direction 
depend upon two elements having no direct connection one with 
the other—that is to say. the height of water in the river at the 
outfall, and the amount of rainfall within the limits of the area 
drained by the collectors, As these points may vary at any time, 
and in an indefinite manner, within certain limits, the calcula- 
tions might be multiplied to any length. It is not intended 
that the collectors should act as auxiliaries to the central 
arching in carrying off flood waters ; on the contrary, whilst the 
waters of the collectors can at any time enter into the ceatral 
arching if they have attained a greater height than the top of 
the banquette, aud the waters of the central arching be lower in 
level, the waters of the central arching have no connection 
with the water ia the collectors, the self-acting sluices between 
the two systems opening only in the one direction. ' 

We now must take our leave of the sewage, to proceed with 
the more pleasing portion of the work, that is to say, the 
buildings ; but before we do so, let us say a word as to the 
work itself. The bricks are small but excellent, and the mortar 
most tenacious; and if the workmen in their sabots and blouses 
are not as neat, or their trowels as good as those of the English 
bricklayers, we can with safety aver that the brick arching would 
compare favourably with any in this country for strength and 
neatness : no work has been scamped as far as we could discover 
during nearly a month’s sojourn in Brussels, and we paid at least 
a dozen visits to the works, not only in company with the 
engineer-in-chief, but alone, Mr. Elliot having given us a carte 
blanche to visit the works at pleasure. 

In the centre of the city, and on the eastern or upper side of 
the proposed Boulevard, the building, which we so fully illus- 
trate in this number of THe EnGIneenr, is being erected. It isa 
Bourse de Commerce, or Royal Exchange. The site of the 
building occupies an area of about 80 metres, or 262jft. 
by 40 metres, or 121}ft., not inclusive of the projection of the 
projection of the principal, or rather grand portico, or the pro- 
jection at the side entrance. 

The illustrations on page 19 so clearly show the style 
of the architecture that we need not dwell on the point; 
we shall, therefore, begin where the workmen did, “at the 
foundation.” 

The ground on which the new Bourse is being constructed 
was found somewhat variable as the trenches were excavated, 
but its general nature was rough sand, very fully impregoated 
with water, which was kept under by the use of one of Murray's 
chain puwps. In several portions of the trenches peat was 
found in what was possibly an old river bed, and in other places 
large quantities of human remains were discovered at a point 
running into the works, the site of the ancient burial-ground of 
the now obsolete convent of the “ Recollets.”” ‘These remains 
were carefully removed and interred in the public cemetery near 
Brussels. When a fair stratum was arrived at, concrete of the 
same materials as that used for the footing of the sewage works 
was thrown in from a height of about 25ft., and at the lower 
portion a vast mass of concrete was placed, so as effectually to 
prevent a sinking when the superstructure is erected. Upou this 
the brickwork of the foundation was commenced, the principal 
walls up the base of the plinth being over 2 metres, or 6°56ft. 
in thickness, in order to be able to bear the large coupled 
columns vf the principal hall. The average height of the brick- 
work in the foundativus is about 4 metres, or 13°] 2ft. 

At the ground level, which is that of the adjoining streets, the 
plinth is set, and a finer piece of the mason’s work, in the shape 
of a plinth course, we never had the good fortune to see 
laid in position. The stone of the plinth and facing of 
the suu-basement is of that peculiarly blue limestone which in 
the south of Ireland is called marble, and from whence we have 
in England many splendid specimens of chimney pieces and cther 
works of art. And we hope ere long to see the proprietors of the 
quarries at Ecaussines, which is about twenty miles from 
Brussels, go into a similar trade with their “marble,” for such 
the plinth of the Bourse really is. By a reference to the eleva- 
tions, on page 19 the size of the plinth stones can be seen, as 
the wood cuts clearly show the joints. Many of the stoves 
actually measured by ourselves gave the following :— 
12ft. 6in. long, 3ft. 8in. in height, and 20in. in thickness; thus 
our professional readers can at once conceive the size of the 
rough block required to give such a finished piece of plinth. 
The moulding is, as the drawings show, very bold; in fact it would 
girth over 30in., and the members are exquisitely brought out. 
The backing of the plinth is of brickwork in mortar. On the top 
of the plinth a course of the same stone is laid. In height this 
courseis 1°92 metres, or 6*z 9ft., onesingle stonein height, with deep 
chases in the face, as the elevations show. These stones are 
about 18in, in thickness, and are set with lead both on bed and 
joints. We would recommend the engineer of the Holborn 
Valley Viaduct to take a trip to Brussels, and there leara 
to set cut stone. The ease with which the stones of the 
plinth and sou-basements were set astonished us. No 
noise or fuss, but one set of “legs” and one block and 
tackle were used, and about four men did the work. 
The stone facing of the basement is, of course, backed with 
brickwork. This description of stone above described is 
called in Belgium petit granit ; but, as we have said, it does not 
belong to the igneous, but to the metamorphic class of rocks. 
From the level of the sou-basement the building will he faced 
with white French stones of the following qualities : Banc Royal, 
Raviére, and Anstrude, Savonniére being employed for the groups 
and statuary, and Chateau Landon for the steps. The pediments 
to stand over the two side doors are monuliths, and weigh 
15} tons each in place, the rough blocks in the quarry weighing 
each about 35 tons. 

The cut stonework of the soubasement is now completed, 
and the professional eye can receive nothing more pleasing to its 
vision than good tooling on beautifully tinted stone. The super- 
structure is proceeding rapidly; the bases of the several 
columns are set, and the courses of the columns and main walls 
are up to a height df 7ft. 6in. If the work is carried out as it 
was begun, the building will be second to none that we know of 
being erected in moderntimes. Below the level of the prin- 
cipal floor the whole of the basement is arched so as to support 
the principal floor of the grand salle, or exchange, and for the 
purpose of rendering the place fireproof. At the two ends cf 
the building wrought iron girders are introduced, the opes be- 
tween which were filled in with jack arches. The cellarage thus 
formed will be used as stores, &c., and will also contain the 
heating apparatus, which will be used for ventilating as well as 
for warming the building. The facing of the superstructure 
is of white stone from France, backed, as before described, by 
brickwork, the stone used for the flat walls being that quality 
known as “ Banc Royal de Mery,” from the quarries of Messrs. 
Pinaud and Belier, of Mery-sur-Oise, a place about ten leagues 
from Paris. 

The Banc Royal is a calcareous sandstone, very soft, and 


consequently easily worked when freshly raised from its natural 
quarry bed ; but from exposure to the atmosphere it soon be- 
comes hard in the extreme. This stone has been used in the 
facades of the new opera house at Paris, and, indeed, very gene- 
rally in the buildings of the French capital. The columns and 
cornices of the exterior of this building will be of a stone called 
Ravitre, which is imported into Belgium from Nuits-sur-Ravitre, 
in Burgundy, the quarries from whence it is taken being also the 
property of Messrs. Pinaud and Belier. The Ravidre stone is of 
a much harder quality and is rougher in grain than the Banc 
Royal, but they are of the same geological formation, unless 
the slight shade of yellow running through the Ravitre 
makes a difference in the geologist’s opinion. . 

The interior of the first or principal storey of the Bourse will be 
divided, as can be seen by reference to the ground plan page 15, 
into two vestibules, one at either end, which will receive 
the visitors when they enter from the porticoes adjoining, and 
thusform two ante-rooms to the grand salle, or central hall of 
the Royal Exchange, which salle will measure 35 metres square, or 
115ft. square clear of the walls. Overthe central hall the great dome 
will stand; and if we can judge from the drawings, the effect will 
be imposing in the extreme. From the two vestibules graceful 
staircases will ascend to the second floor, which will be divided 
into public and private offices, board-rooms, &c, including all 
those usually connected with such public buildings. 

Much of the interior will be lined with a stucco com- 
posed of plaster of Paris and light-coloured cement, but 
of this we are not certain, the manufacturer keeping the secret 
to himself, at least as far as we are concerned. The same style of 
artificial stone can be seen by visitors to Paris at the new Church 
of the Trinity. Thus the whole interior walls of the grand 
salle will present a combined appearance of white stone, inter- 
spersed with the different marbles of the earth, the warm tones 
of some of the marbles relieving the cold severity of the white 
stone facing and the stucco cornices, We may remark that the 
imitations produced in the material above named are so perfect 
and so hard that it would puzzle many a man well up in con- 
struction to say which was the real stone, both being present ; 
the only point in the connoisseur’s favour being the irregularities 
and flaws of the real stone, and the total absence of such in the 
imitation stone. The polish it not only itself takes, but that 
which it will impart if applied as a golishing material to real 
stone is excellent ; even porous sandstone receives a good polish 
from it, whilst preserving at the same time its own grain, and all 
the usual characteristics of its nature. The application of this 
material to the fronts of houses in Paris is now very general, and 
we hope some day to give a good report of its success. 

The roof of the Bourse will be of wrought iron, covered with 
zinc from the Vielle Montagne Cumpany’s works. The floor 
of the grand salle, or principal saloon, will be paved with 
marble. All the woodwurk—such as doors, sashes, and their 
frames—is being executed in oak, and when hung will be either 
polished ur washed over. The different statues shown on the 
exterior of this noble building will be, as we said, of stone, and 
when erected will be coloured in bronze, as also the ornaments 
in iron on the parapet round the building. 

The principal entrance to the Bourse, as shown by the illus- 
tration on page 19, will be on the New Boulevard, from the 
level of which a flight of stone steps will lead to the portico, 
The stone of which the steps are composed is a species of marble 
almost similar to that used in the plinth, and soubasement. 
On the retaining walls of the steps large bronze lions will 
be placed, but we hope the model will not be taken by 
the sculptor from tae national lions which now adorn 
Trafalgar-square. The portico of the main entrance will be 
composed of six culumns, executed in Raviére stone, supporting 
a pediment which will be ornamented by a_ bas-relief 
on which Commerce, the Arts, &c., will be represented. The 
porticoes at both ends stand out in bold relief from the 
main building. The back entrance will be on the 
Rue du Midi, and will be of a similar character to 
that of the principal entrance, but of smaller dimensions, 
having only four columns, and the steps not projecting from the 
building. The height of the top of the parapet of the facades, 
from the level of the setting bed of the plinth will be 20 metres 
or 655ft., and the highest point of the dome from the same 
datum line will be 35 metres, or 115ft. 

The building is rapidly progressing, and it is confidently ex- 
pected by both Mr. Elliot and M, Suys that the roof will be 
erected and the building covered in by the autumn of this year, 
after which the sculpture of the exterior will be proceeded with, 
as also the decoration of the interior ; and if all goes well we hope 
to be (D.V.) at the opening of this Bourse in the autumn of 
1871. 

Near the new Bourse, but more to the north of Brussels, large 
central markets will be constructed, partly of iron and partly of 
masonry, a piece of work more sadly wanted in Brussels uhan in 
London before the new Smithfield markets were built. Various 
other public buildings are projected along the course of the new 
boulevard, but not absolutely determined upon at present. We 
are, however, safe when we say that if t'aese works be carried 
out, few cities in Europe will be able to boast of such a noble 
thoroughfare, and if we consider the relative size of the capital 
cities of the world, none will be able to vie with Brussels. 

Below the city, the river bed from the Boulevard D’Anvers 
will be straightened, widened, and deepened for a distance of 
about 12 kilos, or 74 miles, and by the city for a distance of 
94 kilos, or about 64 miles, 

Let us here thank the various gentlemen connected with the 
Belgian Public Works, to whom we are indebted for the greatest 
courtesy, especially Mr. Elliot and M. Suys. 

The staff consists of the following gentlemen :—Mr. William 
Elliot, Engineer-in-chief; M. Louis Genis, Resident engineer ; 
M. Leon Suys, Chevalier de l’ordre Leopold, Architect of the 
Bourse ; M. L. Derote, Chief Engineer of the City of Brussels, 





SouTH KENSINGTON MusEuM.— Visitors during the week ending 
8th January, 1870.—On Monday, Tuesday, and Saturday, free, 
from 10 a.m, to 10 p.m.—Museum, 15,291; Meyrick and other 

eries, 2627. On Wednesday, Thursday, and Friday (admission 

.), from 10 a.m. till 4 p.m. : Maseum, 2008; Meyrick and other 
= 156; total, 20,082; average of corresponding week in 
oa 9628; total from the opening of the Museum, 


was named the Sikh, Miss 
Ballantine, Greenock. The dimensions of the ship are :— h, 
220ft. ; breadth, 35ft. Gin. ; depth, 22ft., and she is classed Aa 1. 
She is commanded by her townsman, Captain Andrew, late of the 
ship Gryfe, belonging to the same owner, and will immediately 
load at Port Glasgow (where she at present lies) for Calcutta. 
The Sikh isa remarkably handsome and substantial ship, bearing 
out the well earned reputation of her eminent builders, and is 
fitted with all the newest appliances. She has a poop and a top- 
gallant forecastle. The ventilation is very . The ce 





compkte. 
is handsomely fitted up, and altogether she will add additional 
lustre to the fame of our Clyde shipbuilders, 
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RAILWAY MATTERS. 


THE project for a railway to Yedo (Japan) is said to have been 
revived, and the Japanese Government are in treaty with a Belgian 
firm for the supply of the necessary plant. 

A TERRIBLE explosion of gas occurred at the Albert Dock, Leith, 
on Tuesday. The hydraulic apparatus in connection with the 
gates was much damaged, and a man severely injured. 

A party of English capitalists and members of the railway 
interest have been ona visit to Chicago. Among them are Mr. 
Alderman Dakin, president of the Great Western Railway Com- 
pany of Canada, and Mr. J. Fildes, late M.P. for Great Grimsby. 

THERE is a probability, says the Railway Times—if not an ab- 
solute certainty—that Mr. Hutchinson will retire from the chair 
of the Midland Railway at the February meeting. Mr. Price, the 
present deputy-chairman, is confidently spoken of as his suc- 
cessor. 

THE Brighton and South Eastern Companies have reversed 
their mistaken policy of eighteen months ago. If the public 
could have an effectual guarantee against the reimposition of ex- 
orbitant fares it would serve the interests of the companies not 
less than those of their customers. Can this not be had? 

WE learn by advices from the Cape that Mr. Welburne has just 
arrived in the Northam, asthe holder of a concession from the Natal 
Legislative Council for three million acres of land, including 
** Newcastle ” coal-fields, and a subsidy of £40,000 per annum, to 
carry out a project of railway and colonisation extension to Natal. 

THE Austrian War office has entered into an agreement with 
the railway companies of the empire, in pursuance of which such 
railways employés as are liable to military service will, in case of 
war, not be summoned to the ranks, but form a Military Transport 
Corps, which will be stationed on the lines of railway in the 
vicinity of the field of battle, and direct the transport of troops 
and war material.— £astern Budget. 

On Wednesday afternoon, as a gentleman was driving a light 
trap under the railway arch in the Westminster-road, his horse 
took fright from the noise of a railway whistle, and darted off at 
full speed. The gentleman (a master builder) was thrown out of 
the vehicle into the road upon his head, and received such fearful 
injuries that it is said he cannot recover. The horse was stopped 
within 200 yards of the part from which he took fright. 

A company has been formed, under the presidency of Sir Mac- 
donald Stephenson, for the purpose of taking over the light rail- 
way of the Indian Tramway Company, the gauge of which has been 
altered to the usual standard, and to construct a line of railway 





from Conjeveram to Cuddalore. The capital of the company is 
£800,000, and it bears a guarantee of 5 per cent. by the Secretary 
of State for India, with equal division of profits over 5 per cent. 


THE Belgian mechanical firms are still welloff for orders. Messrs. 
Cail, Halot, and Co. have received orders for machinery for five | 
sugar works. Several orders for iron bridges have been received 
for Hungary and Italy. An order for 400 wagons and forty-six 
locomotives, for the Woronesch and Rostoff (Russia) Railway has 
been obtained by the Belgian General Railway Plant Company ; 
this order will probably be divided with the St. Leonard Company 
and the Couillet Company. 

Up to a few days since general hopes were entertainéd among 
the workmen of Poplar that the contract for building the two new 
mail boats, each of 3000 tons and 600-horse power, required by the 
Peninsular and Oriental Steamboat Company, would be obtained 
by some of the shipbuilders of Poplar... The surprise and disap- 
pointment felt were very great when it became known that the 
tender of the Messrs, Caird, of Greenock, was accepted, and that 
it was more than £20,000 below that of the Poplar shipbuilders. 


Ir has been announced by the Brighton Railway Company that 
the accounts for the half-year to the 31st of December show that, 
after providing for all debenture and preferential interest and 
other charges, a balance will remain sufficient to pay a dividend 
of 10s. per cent. for the half-year on the ordinary stock. This 
dividend would have been £1 2s. 6d. per cent. had not the directors 
thought it right te charge £45,000 against the revenue of the half- 
year to meet all claims arising out of the New-cross accident so far 
as itis possible to ascertain them. 

On Wednesday a conference took place between authorised re- 
presentatives of the Russian and Austrian Railways and the 





Austrian Lloyd Company at Trieste, at which it was decided that, 
in order to facilitate the transit of goods from Russia to India vid 
Austria, the Austrian Lloyd Company is to employ two of its 
steamers exclusively on the service el Trieste and India, and , 
that a uniform charge of 133f. is 'to be made for goods of every! 
kind sent direct from India to’ St. Petersburg. The tariff from : 
Trieste to the various Indian stations now varies from £6 10s. to | 
£9 a ton, and these rates are to be reduced by from £1 to | 
£1 10s. ; 


' 
It is officially stated that another accident occurred within a! 
mile of Swindon station on Saturday, which, like its predecessor 
a fortnight ago, terminated fatally. A man named Leighfield was 
returning from Swindon to his home at Wootton Bassett, when 
he unfortunately took the main line as his route. He had not 
performed half his journey when he was met by the mid-day 
express from Bristol to London and killed. The unfortunate man 
was hurled a distance of twenty yards along the line, and was no 
doubt stunned by the blow, as S did not move, and the train 
passed over his body, severing several limbs from the trunk. The 
deceased leaves a widow and three children. 


THE report of the directors of the Victoria Station and Pimlico 
pear ger | state that the half-yearly accounts show the usual divi- 
dend of 9 per cent. per annum. The whole of the debenture debt 
of the company was extinguished at the close of the half-year. 
Some of the holders of the debentures falling due on the 31st of 
December, 1869, aud on the Ist of January, 1870, had the option 
of converting their bonds into the 44 per cent. debenture stock of 
the company, and their bonds were accordingly cancelled, and so 
converted. The remainder were paid off. The capital account of 
the “ae mmf was therefore, so far as the directors could foresee, 
finally closed. The expenditure on capital account to the 31st of 
December amounted to £481,855, leaving a balance of £5467. 


DIRECT communication will shortly be established between 
Aldershott camp and the metropolis by the opening of the Pir- 
bright, Aldershott, and Farnham Junction Railway, now nearly 
completed. Several slips of the embankment have recent! 
caused some delay and inconvenience, but itis hoped they will 
soon be remedied. The or eee of the camp and the 
civilian population of the neighbourhood are alike most anxious to 
see the line opened, and in compliance with the general feeling the 
Aldershott Local Board of Health has resolved to memorialise the 
London and South-Western ee Company, asking them to 
open the line as far as Aldershott forthwith. A deputation of the 
board has also been appointed to wait upon Lieut.-Gen. the Hon. 
Sir James Yorke Scarlett, G.C.B., and request his co-operation. 


THE directors of the Metropolitan Street Tramway regret that 
some delay has occurred in commencing the works, but ground 
been broken and the works are now making fair progress. 

A most favourable contract has been entered iato for the supply 
of 400 tons of rails and 200 joint plates, the first delivery of 
which has been made; also for a large quantity of timber, suffi- 
cient for the construction of the whole line, and in addition the 
a, dad the entire line has been contracted for. Eight carriages 
vi n ordered in New York, one of which has been delivered. 
The directors have entered into an arrangement with Mr. George 


| their beautful effects to the use of this light. 





Hopkins to superintend the construction of the works, upon 
terms mutually advan us. The company are working on 
terms of amity with all the local authorities. Ha: now # good 
ply of first-class materials, the directors have confidence 
that e line will be soon laid in asolid and substantial manner, 


NOTES AND MEMORANDA. 


142,041,810 penny stamps were sold to the public in the United 
Kingdom in the year 1868—9. 

AN international exhibition of art and industry is to be held in 
the city of Cordova, in the Argentine Republic, in October, 1870. 

THE trigonometrical survey of England and Wales, on the scale 
of lin. to a mile, has been completed during the past week. It 
was commenced in the year 1791. 

Ir is estimated that the consumption of cotton in England dur- 
ing the next year will be at the rate of 55,000 bales per week, 
which is about the maximum figure it has attained since the com- 
mencement of the American war. 

THE Secretary of the India Public Works Department has ex- 
pressed his opinion that the supply of petroleum, which it is ex- 
pected the salt range will yield, will supersede both wood and 
coal as fuel for the railways of India. 

THERE will be an eclipse of the moon partially visible at Green- 
wich on January 17. The moon will rise shortly before the termi- 
nation of the real eclipse, but her face will be clouded by the 
earth's penumbra for some time after. A fortnight later there will 
be a partial eclipse of the sun not visible at Greenwich. 

WHEN the railway was constructed from Trieste to Vienna, a 
prize was offered for the locomotive Alp engine that could lift its 
own weight through the greatest height in one hour. The prize 
locomotive was the ‘‘ Bavaria,” which lifted herself through 
2700ft. in one hour, the greatest feat as yet accomplished on steep 
gradients. 

THE large court-house of Navarro county Texas, is said to have 
been covered with shingles made from a single cedar tree. The 
oaks, pecans, and cedars of that section of the country attain an 
immense size. A pecan tree in Navarro county, on the banks of 
the Trinity, measured 23ft. in circumference. The cedars are 
often more than 100ft. high. 

We learn from Nature that telegraphic connection with Australia 
is about to be carried out by the British-Australian Telegraph 
Company. The work will consist of 563 miles of cable from Sin- 
gapore to Batavia, and will join the Dutch line which crosses to 
the south-eastern extremity at Java, from which point another 
cable of 1163 miles is to be laid to Port Darwin. A land line of 
about 800 miles will connect this with all the Australian colonies. 
From England to Singapore the messages will be taken by the 
Falmouth and Malta, the Anglo-Mediterranean, and the British- 
Indian Extension Companies, thus forming a complete route. 

Many methods for the removal of stains from the fingers of the 
photographer have been published, but the latest discovery in 


| connection with this subject will probably prove to be not the 


less valuable, seeing that no cyanide of potassium is required :— 
Immerse the fingersin a saturated solution of sulphate of zine, 
slightly acidulated, and then rub the stains with a bar of metallic 
zinc, in order to facilitate the reduction of the silver or iron of 
which the stains are composed. The salts of zinc and iron which 
have penetrated the skin are decomposed by the zinc salt, and all 
the zinc salts are white and soluble. When the last trace of black 
has disappeared, the hands are first rinsed in plain water and then 
washed in soap and water, 

Ir is estimated that in England 500 blast furnacesare reducing by 
their intense heat nearly 12,000,000 tons of iron ore to 4,800,000 tons 
of metallic iron, which, at its place of production, has a value of 
about £11.000,000 — Those blast furnaces consume more 
than 14,000,000 tons of ; and, to convert the pig-iron obtained 
into bars, rails, &c., alike quantity of coal is required. In France 
the great iron industry is no less active. The works of Messrs. 
Schneider and Co., at Creusot, the largest in France, have fifty acres 
undercover. Here are fifteen blast furnaces, with twenty-seven 
steam engines blowing air for them, and forging iron besides. At 
the mines and works over 3500 men are employed. In Belgium, 
at the works of the Company Cockerill, near Liége, 7400 work- 
people are employed. 

OXYGEN gas is now produced on a large scale commercially in 
Paris. Carts with metal reservoirs containing the compressed gas 
may be seen in the streets for the supply of consumers. The 
Gaieté Theatre is one of the largest consumers, the outside being 
illuminated every night by the oxy-hydrogen light, cylinders of 
magnesia or zirconia taking the place of those of lime, as ordi- 
narily used for this purpose. The light is interspersed among the 
gas jets with good effect. In the interior the scenes owe many of 
The oxy-hydrogen 
light is also used largely for the production of the illuminated 
advertisements now so common in the Boulevards and other 
places. These are produced by a magic lantern and screen on the 
second floors, and the parties undertaking the display of these 
sulvertisements are large consumers of the gas. 

ATTENTION has been drawn to the alterations which the climate 
of Australia is undergoing in consequence of the systematic denu- 
dation of tree covering which the surface of the country is being 
subjected to. Itis shown, for example, that in the case of the 
Ballarat district, the destruction of the timber has been accom- 
panied by a corresponding diminution in the rainfall, and that, 
since 1863, there has been a more or less regular reduction from 
37 °27in. in 1863, to 17°23in. in 1868. During the past seven months 
of the present year, and including two of the ordinarily wettest, 
the rainfall has been only 11°20in. In connection with this sub- 
ject, mention may be made of the fact that the Government have 
appointed an inspector of State forests, whose duty it will be to 
prevent the waste of timber and the reckless destruction of live 
wood, and at the same time to establish nurseries of forest trees 
in various parts of the colony. The appointment has been con- 
ferred upon a gardener. 

STATISTICIANS estimate the total population of the globe at 
1,228,000,000 souls. Of this number 360,000,000 belong to the 
Caucasian race, 552,000,000 to the Mongolian, 190,000,000 to the 
Ethiopian, 176,000,000 to the Maylayan, and 1,000,000 to the Indo- 
American race. The number of languages spoken is 3642, and 
1000 different religions are numbered. The annual mortality is put 
down at 33,333,333, says Les Mondes, or 91,554 deaths per day, 
3780 per hour, or 62 per minute. The average of years of life 
is 33. A quarter of the population die at or before 7 years old, 
half at 17 or under. Out of 100,000 persons only one reaches the 
age of 100; one in 500 revches 90 ; and one in 100 the age of 60. 
An eighth part of the male population consists of the military. 
Of 1000 individuals who attain the age of 70, 43 are cle en or 
public speakers, 30 are ——— 33 workmen, 32 soldiers, or 
employed on military duties, 29 lawyers or engineers, and 24 
medical men. Those who devote their energies to the prolonga- 
tion of life in others appear to be the shortest lived. 


THE detection of blood in old and often minvte stains on 
clothing, wood, metal, &c., can now, according to the American 
Dental Cosmos, be made with absolute certainty. The crystals of 
hzmatine, which can be separated from the slightest traces of 
blood can always be recognised, by means of the microscope—but 
to decide to what species, whether man or lower animal, the blood 
belongs, is a question attended with great difficulty and uncertainty. 
In view of this pot, See has recently subjected the question 
to a rigid and e 
results in a book. The work contains twenty-three superbly 
executed coloured plates, in which nineteen different kinds of 
blood are represented, in which the differences of the microscopic 
examination are displayed in a wonderfully clear manner. Neu- 
mann recommends to moisten the blood stain with distilled water 
and to heat to about 60 deg. Fah. on the glass side of the micro- 
scope. In this way byw yw pictures of human and animal 
blood are obtained of such dissimilarity, that human blood can 
ily be distinguished from that of any other animal. The 
aa explains in what way this is done, and gives ample illus- 
mn, 


ustive examination, and has published his | 
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| A GERMAN astronomer says that we are soon to have another 
moon, and that it will be nearer the earth than our present satel- 

| lite. 

THE double-screw steam gun-vessel Teazer, 4, Commander 

3loomfield, left Plymouth Sound on Monday for the Suez Canal, 
calling at Lisbon. 

Mr. Tomas Hucues, M.P., has been unanimously chosen by 
the Board of Arbitration for the Northern Iron Trade arbitrator to 
decide on the wages question now under discussion. 

Ir is stated that a pupil of Baron Liebig has discovered certain 


duce instantaneously precious stones of all (!) kinds. 
A NEW series of postage stamps is now in course of issue in 





A Smyrna letter says:—An important discovery is reported 


vhs, has 


| Belgium. Blue mune represent 20 centimes, violet 8 centimes 
| and blue (of another design) 2 centimes. Others will shortly be 
issued. 

| 





from Castamboul. Izzet Effendi, inspector of telegra 
found a valuable coal mine on the Ineboli road, and almost at the 
very entrance to the town. 

We learn from Nature that the Southampton Town Council 
have decided to adopt the ‘* A.B.C” process for the utilisation of 
sewage, and to make such arrangements with the Native Guano 
Company as may be agreed upon. 

Tue vestry of St. George's, Hanover-square, has accepted th¢ 
offer of a patent horse street-sweeping machine and a road-sweep 
ing machine for a limited period, to be used without charge, 
an experiment in cleansing the streets. 

Tue Board of Works have accepted a tender by Mr. Webster 
for the formation in macadam of the approaches to the Thames 
Embankment from Whitehall-place, Craven-street, Villiers-street, 
and Norfolk, Surrey, and Arundel streets, at a cost of £9926. 

THE Emperor of the French has awarded a binocular glass to 
Captain Wood, of the steamer Prudhoe Castle, of North Shiel 
and a telescope to Mr, James Hart, of Folkestone, the master of a 
fishing smack, for services rendered by them respectively to the 
crews of French vessels, 

The use of falling water as a motive power on the Mont Cenis 
works has suggested the utility of employing such power far n 
extensively. Switzerland especially, among mountainous coun 
tries, has an immense store of wasted power at command which 
engineering skill may turn to the account of manufacturers. 

THE strike among the Lanarkshire puddlers has now lasted for 
a fortnight, und as yet there is no evidence that either side will 
speedily give in. The employers have assured deputations of the 
workmen that they will not pay higher wages than are nuw being 
received by the men in the North of England, 

Tue Board of Works have resolved that a communication be 
addressed to the committee of the British Association, in reply to 
their letter relative to the treatment and utilisation of sewage, to 
the effect t'at the board will be happy to afford them ever) 
possible facility for making experiments with the board’s sewage. 

WE understand that the Native Guano Company, now treating 
thesewage of thetownof Leamington by the **A.B.C.” process, hav: 
applied to the Metropolitan Board of Works to enter into a treaty 
with them for the concession of the sewage on the south side of 
the Thames. The question has been referred to the works com- 
mittee. 

Inow shipbuilding may now be said to have been fairly ec 
menced in Portsmouth Dockyard. Two vessels, the Devastati 

4406 tons, and a second Staunch, of about 200 tons, both 1 
formidable but utterly dissimilar, are being rapidly constructe|, 
and if the work is continued as it has been during the past month, 
the year 1870 ought to see them both afloat. 

Tue whalers on the north-east coast of North America report 
the catch for this season to be 45,614 barrels of oil and 596,793 lb. 
of bone. The whaling fleet consisted of forty-seven vessels, forty 
of which cruised in the Arctic Ocean and six in the sea of Ochotsk. 
One of the forty-seven vessels was lost. The walrus ivory captured 
amounted to 11,365 lb,, worth 20 cents. a pound. 

THE Prussian Government has military maps of every foot of 
its territory so complete that every hill, ravine, brooklet, field, 
and forest is delineated with perfect accuracy. It is a common 
boast of Prussian military men that within the space of eight days 
$48,000 men can be concentrated to the defence of any single point 
within the kingdom, and every man will be a trained and well- 
equipped soldier. 

A MINISTERIAL decree, dated January lith, orders that pig iron 
shall continue to be admitted into France under the rules laid 
down for temporary importation. Moulded cast iron, however, 
will only be admitted with the same privileges if intended for the 
manufacture of cast iron articles. Iron as well as other metals 
are in such cases only to be sent to foundries specially authorised 
for this kind of manufacture, 

THE 12in. 600-pounder rifle muzzle-loading gun of twenty-five 
tons at Shoeburyness, now being tested as to its power of endur- 
ance, is about to be subjected to the ordeal of the second hundred 
rounds of the 500 rounds ordered to be fired with 67 lb. charges of 
rifle large-grain power and Palliser shot and shell of 6001b, weight. 
The mean range of this powerful gun, at ten degrees of elevation, 
is found to be about 4000 yards 

Tue Repulse, ironclad, twelve guns, 3749 tons, 800-horse power. 
now fitting at Sheerness, has, within the past few days, been taken 

out of harbour twice for trials of machinery. The Repulse is one 
of the converted wooden line-of-battle ships, and when completed 
will be a most formidable vessel. Her ultimate destination is 
Queensferry, in the Firth of Forth, where she will relieve the 
Duncan, eighty-one guns, as guardship. 

THE construction of fortifications on the Lower Elbe by the 
Prussians is suspended, in consequence ot the winter, but will be 
resumed as soon as the season shall permit. To judge from the 
intended purchases of materials for the works of Granerart and 
Hugelbake they will assume considerable proportions; tenders 
have been invited for the supply of a large quantity of hewn stone, 
5,000,000 bricks, 800,000 tons of concrete, 4000 tons of lime, and 
8000 tons of cement. In addition to the two forts above-men- 
tioned, three others are to be raised: two near Cuxhaven, and a 
third on the coast of Holstein, above Brushausen. 

THE sufferers by the recent sewage inundations at Blackwall, 
caused by the bursting of the air-chamber at the pumping station 
of the Metropolitan Board of Works at Abbey Mills, have received 
a communication from the clerk of that board stating that they 
**cannot agree that the board isin any way to blame in respect 
of the late accident at Abbey Mills, and the board must decline to 
admit any legal responsibility.” This note has caused much dis- 
" satisfaction amongst those whose property has been damaged by 
the floods, and it is believed that it wil! lead to extensive litiga- 
tion, and also to strong official representations on the subject by 
the district board. 

A suB-commiTrEE of the members of the Preston Exchange and 
News-room, appointed to examine the tariff of charges proposed 

to be put in force on the transfer of the telegra »hs to Government, 
have just made their report. A schedule has been prepared with 

| great care by Mr. W. Taylor, the town-clerk’s assistant, of the 
news at present supplied by the telegraph company, each day’s 
news being taken, with the number of words transmitted under 
each head of intelligence, and then an average drawn of a month's 
news, with the cost thereof. On a comparison of the present with 
the Nyy tariff, it has been found that what has hitherto been 
supplied for £100 a year will, on the basis of the new tariff, cost 

| £421. Itis suggested that the town council take action in the 

! 
matter. 
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ethers which, when poured upon some chemical compounds, pro- * 
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GEAR FOR TURNING THE CRANKS OF SINGLE ENGINES OVER THEIR DEAD CENTRES. 


MESSRS. WILLIAM MACGEORGE, LONDON, AND ARTHUR RIGG, CHESTER, PATENTEES, 
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THE apparatus illustrated above enables a single engine to drive 
a screw propeller or machinery with as great regularity as can 
otherwise be obtained only by the use of a pair of enginesor a 
fly-wheel. In most single engines used on toni the fly-wheel forms 
an efficient and sufficient regulator of the power, absorbing the 
excess, and restoring enough to turn the crank over its dead 
centres, and rendering the motion tolerably uniform ; but such 
engines used at mines are dangerous and inconvenient, especially 
in doing pitwork, and cheapness may be considered their only 
recommendation. The marine screw engine, however, is the most 
notable example, and many expedients have been tried to secure 
the cheapness of a single engine with the efficiency of a pair. 
Fig. 1 represents a side elevation of a plan which the patentees 
have applied to engines of this class, in order that they shall have 
no dead centres, and drive with regularity. 

A represents the engine crank standing upon its upper centre ; 
B is the main shaft, upon which a cam C is keyed fast in the 
position shown; E is a roller running loose in bearings, and 
carried up and down by the plunger F; L, the cylinder, receives 
its supply through the pipe G direct from the boiler, and the 
steam pressure is under the plunger F during the whole time that 
the apparatus is working. 

The direction of motion is indicated by an arrow, and an exami- 
nation of Fig. 1 will show that the effect of pressure upon the 
roller E will be to turn round the cam towards the position in 
Fig. 2. From this point to Fig. 3 the engine piston exerts great 
power and turns the cam round, so forcing the plunger F down- 
wards, and, as it were, lending a certain force which is restored to 
the main shaft B during the next quadrant of its revolution, viz., 
from positions 3 to 4. During the upstroke a similar redisposition 
of power takes place, 

In order to reverse with this form of the apparatus it is neces- 
— to have another cam D, as shown dotted in Fig. 1, and to 
slide the roller E underneath it. This, howeyer, is a somewhat 
inconvenient process, and is obviated by the arrangement shown in 
Fig. 6. Instead of the cam, 
connected by the rod K* with the link H', and with the oscil- 
lating cylinder L. When the shaft B turns round this whole 
arrangement would oscillate the link upon its centre H and the 

linder upon M. When steam pressure is upon the upper side of 
the cylinder L, as indicated by an arrow, the force transmitted 
through the connecting rod K! by the oblique action of the 
cylinder L and, link H' will move the crank K and main shaft B 
in the direction of the arrow. On the arrival of the crank K to the 
vertical line V? the cylinder L and link H’ will stand vertically 
nig - 7 oe A will —_ eno . —- = 
in Fig. 2. Dui its passage to the position 3 the us force 
will be dented te lifting the aetna b against iho cian pres- 
sure uponit. At its lower centre the cylinder L will have assumed 
the position dotted at N, and will be giving back again this power 
to turn the crank A over its lower centre. 

In order to reverse the engine, steam pressure must be upon the 


lunger, &c., there is a crank K | 
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| lower side of the piston in L, instead of the upper side, and this 
change is accomplished by means of a valve which is not shown in 
the drawing, but can be readily understood. 

Figs. 7 and 8 are intended to elucidate the question of the 
irregular driving power of the crank A. The indicator diagrams 
(7) are taken from the upper and lower sides of the engine piston, 
and Fig. 8 isa di m calculated for the purpose of showing the 
actual tangential driving force of the crank in tons. The inner 
circle represents the path of the crank, and 6 b', cc’, &c., the tan- 

| gential forces at corresponding points with the same letters on the 
| indicator diagrams. For example, at three-tenths of the downward 
stroke the crank has arrived at d (Figs. 7 or 8), and the tangential 
force is dd' = 15°2 tons. This is the maximum, and a gradual 
diminution takes place, until between * and / there is a back pres- 
sure. The maximum of the upstroke is found at four-tenths of 
its progress, and is fourteen tons. It will be noticed that the increase 
and diminution of pressure are more s etrical on this side than 
during the downstroke. A trifle of this result is due to the indi- 
cator diagrams, but its chief course lies in the influence of the 
angle of the connecting rod, which increases the pressure during 
the first half of the downstroke and the last half of the upstroke, 
while it diminishes the pressure during the latter part of the 
downstroke and the earlier "aoe of the upstroke. No account is 
taken of the momentum of the piston, &c., for this element is part 
of the equalising power that may be considered as included with 
the fly- Shel, and its subtle influences would be difficult to express 
in a diagram. 

With a higher grade of expansion the irregular driving power of 
a crank is considerably greater than this example shows, but the 
Fig. 8 renders it manifest what a large amount of power a fly-wheel 
is expected to absorb and restore to secure any real regularity in 
driving, and how much more perfectly and compactly this end 
may be gained by the use of the ——— descri It is un- 
necessary to dwell upon the vital importance of eg ge A of 
power in many manufacturing processes, and although the shape 
given to the cam in the above drawing suffices for all ordinary 
purposes, yet it may be well to mention that, having regard to such 
| a diagram as Fig. 8, a cam may be so formed as to absorb the excess 
| of power exactly with any special grade of expansion, and to 
| render the driving power of a steam engine more absolutely 
| uniform than can be obtained by any other known means. 

The form of apparatus (Fig. 1) has already been adopted for an en- 
ge of 100-horse power in a screw steamer, and a start caninvariably 

effected wherever the crank may have rested, for no dead 

centres exist. The engine can be worked either at its usual speed 
or as slowly as desired, and the importance of this point can be 
best appreciated by those who are acquainted with the difficulty 
of manceuvring ships in crowded harbours, &c., when provided 
with single engines only. 

There is one form of single engine for marine purposes which is 
coming into favour from its original cheapness and economical 
results, namely, the combined ‘high and low pressure system, 
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with one cylinder above the other, and both working the same 
crank. This arrangementis cheap and occupies little space ; it 
possesses every recommendation, but has the drawback of requiring 
a fly-wheel and being difficult to start or reverse with facility. 
The apparatus represented in Fig. 6 is exactly suitable for such 
engines, as it dispenses with the heavy fly-wheel, renders the 
driving power more uniform, and enables the compound engines to 
start or reverse with even greater facility than where their cranks 
are set at right angles. : : ‘ 

Many improvements made in steam engines give their advan- 
tages by an enhanced cost, but this one claims unusually favourable 
considerations from its generally effecting a saving in cost. There 
can be no difference of opinion on the question that a single engine 
so provided is cheaper than a pair ; and in the larger sizes, where 
heavy fly-wheels are required, the substitution of this apparatus 
effects a notable saving, especially by dispensing with much heavy 
foundation work, as it performs the duty of a fly-wheel to a 
great extent, and can be applied to existing engines or new ones. 





MACHINERY EXPERIMENTS.—Steam engines and other kinds of 
machinery have been —— in considerably increased quantities 
during the past year. The following is set down as the value :— 

Month of November. Eleven months. 


1868. 1869. 1869. 1869. 
Steam engines... .. £128,534 .. £184,939 .. £1,598,705 .. £1,614,438. 
Other sorts - ee 236,007 .. 263,072 2,760,726 .. 3,072,893. 


The increased demand for steam engines arose in Russia, Spain, 
Egypt, Australia, and other countries. Egypt, Russia, the Hanse 
Towns, and other countries consumed an increased quantity of 
other machinery, but in most other countries the demand fell off. 
THE LONDON FIRE BRIGADE.—We learn from Captain Shaw’s 
report to the Metropolitan Board of Works, the fires of 1869, 
compared with those of 1868, show a decrease of ninety-six, but 
compared with the average of the last ten years there is an in- 
crease of 230. The total number of calls received during the year 
1869 has been 1784. Of these, 120 were false alarms, ninety-two 
proved to be only chimney alarms, and 1572 were calls for fires, of 
which 199 resulted in serious damage, and 1373 in slight —. 
The strength of the brigade at present is as follows :—50 
engine stations; 91 fire escape stations ; 3 floating stations ; 47 
telegraph lines; 71 miles of telegraph lines ; 2 floating steam fire 
engines ; 8 large land steam fire engines ; 17 small land steam fire 
engines 16 7in. manual fire engines; 56 Gin. manual fire engines; 
13 under 6in. manual fire engines; e pes ; and 378 firemen. 
The number of firemen employed on the several watches ‘> up 
throughout the a is at present 103 by day and 173 by 
night, making a total of 276 in every twenty-four hours ; the re- 
maining men, except those sick, injured, or on leave, are available 
for general work at fires. The work of the past year has been as 
usual very heavy, but all ranks have exerted themselves with the 
utmost energy and goodwill. The condition of the brigade with 
regard to discipline and general efficiency is perfectly satisfactory. 
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BELGIAN PUBLIC WORKS.—_NEW BOURSE OR ROYAL EXCHANGE AT BRUSSELS. 


MR. WILLIAM ELLIOT, C.E., ENGINEER-IN-CHIEF. M. LEON SUYS, CHEVALIER DE L’ORDRE LEOPOLD, ARCHITECT, 
(For description see page 15.) 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents). 





APPARATUS FOR MEASURING THE VELOCITY OF SHIPS. 
Str,—Referring to the very interesting and important paper on 
the subject of apparatus for measuring the velocity of ships, which 
was read by Mr. Vaughan Pendred be‘ore the Society of Engineers 
on the 6th of December, 1869, and published in THE ENGINEER of 
the 17th of that month, page 395, I wish to call attention, in the 
first place, to some events in the history of “‘ Pitot’s tube,” and of 
the knowledge of the pressure exerted laterally by currents ; and, 
secondly, to a remarkable verification of a result of theory which 
is afforded by the experiments of the Reverend Edward Lyon 
Berthon. Early in the last century Daniel Bernoulli deduced 
from the law of the conservation of energy, and verified by ex- 
riment, the principle that in a steady stream of liquid whose 
ction is insensible, loss of vis viva or energy of motion is accom- 
anied by an equivalent gain of head and gain of energy of motion 
by an pe st loss of head. The head may be in the form 
either of elevation or of pressure, or of both combined; and the 
change of head in one direction is found by dividing the 
in the opposite direction of the value of the half-square of 
the velocity by the coefficient of gravity. This is well known to 
be the principle of Pitot’s tube. When the open mouth of the 
tube is made to face acurrent the particles of the current just 
outside the mouth of the tube are stopped, and they exert a 
ressure proportional to the square of their previous velocity re- 
tively to the tube. The first author who formed a clear idea of 
the motion of a fluid past a solid in filaments or elementary 
streams, and ascertained the motion of such streams past certain 
solids experimentally, was Du Buat (‘“‘ Principes d’ Hydraulique,” 
edition of 1786, vol. ii.). Amongst other results he showed that 
acurrent flowing past a solid, while it is retarded or stopped in 
front of the solid, is accelerated at the sides ; so that while there is 
an increase of pressure in front, there is a diminution of pressure 





invented an improved form of Pitot’s tube, described at page 333 
of vol. ii. of his own work, andalsoin ‘‘ Young’s Natural Philo- 
sophy,” Lecture 27. The tube was made of tin-plate about 1}in. dia- 
meter, and the mouth of the short horizontal part of the bottom was 
closed with a flat circular plate, having an orifice in the centre of 
about one-tenth of the diameter of the tube. Im vol. ii., page 
205, he describes a series of experiments made with this tube 


| when carried by a boat dragged with a certain speed through still 


| 





water, the principal results of which may be summed up as 
follows : When the perforated plate was ale to face ahead there 
was an elevation of the water in the tube a little greater than the 
height due to the velocity of the boat ; when the plate was made 
to face sideways there was a depression of nearly equal amount ; 
and when it was made to face astern there was a depression of 
only about one-seventh of the height due to the velocity. 

A nearly similar modification of Pitot’s tube, with some improve- 
ments in detail, was used by Colonel Duchemin in the experiments 
described in his work “‘ De la Resistance des Fluides ;” and he 
found nearly the same depression when the plane of the orifice 
was parallel to the current. 

The theoretical result to which I have referred as being verified 
by Mr. Berthon’s experiments is contained in an investigation by 
Dr. Hoppe, of the motion of a liquid past a spherical solid, pub- 
lished in the “‘ Quarterly Journal of Mathematics” for March, 1856. 
The equations of motion obtained by Dr. Hoppe show that the 
ratio borne to the velocity of advance of the sphere, by the 
velocity relatively to the sphere, of a particle of liquid as it glides 
from the foremost pole of the sphere towards its midship section, 
or equator, is expressed by once and a-half the sine of the angular 
distance of the particle from the foremost pole of the sphere. That 
ratio then becomes equal to unity at the angular distance, whose sine is 
two-thirds, viz., the angle 41 deg. 49 min., very nearly; and such, 
therefore, is the position of those points at which, according to 
the principle of the conservation of energy, there is neither in- 
crease nor diminution of pressure; or, to use the phrase employed 
in Mr, Pendred’s description of Mr, Berthon’s experiments, such is 





or, as he calls it, a “‘non-pressure,” at the sides of the solid. He, | the theoretical value of the zero angle. The theoretical investigation 


of the stream lines of a sphere has been made independently by 
various mathematicians, and, amongst others, by Sir William 
e 


— but so far as I know Dr. Hoppe was the first to pub- 
ish it. 
The zero angle deduced by Mr. Berthon from experiment was 


41 deg. 30 min., differing by less than 20 min. from the theoretical 
value just mentioned. The surface of the immersed solid em- 
ployed by him was not a sphere but a discontinuous figure, con- 
sisting of a vertical cylindrical surface and a plane horizontal base; 
but it appears that its action on the pressure of the water was 
sensibly the same with that of a sphere. 

The dates of Mr. Berthon’s patents, 1849 and 1850, and after 
description of his invention, which was read to the Royal Society 
on the 7th of February, 1850 (see their “‘ Minutes of Proceedings,” 
vol. v.), show that his experiments must have been made seven 
or eight years before the earliest publication of the theory of the 
stream-lines of a sphere ; and it does not appear that the authors 
of any of the theoretical investigations knew of the result of Mr. 
Berthon’s experiments on the zero angle. Hence the theoretical 
and the experimental determination of the zero angle were made 
— independently of each other; and that fact renders their 
close agreement the more satisfactory. } 

The points of zero pressure on the forward surfaces of bodies of 
@ great variety of figures may be found approximately by the aid 
of the elementary graphic method of constructing stream lines, 
which is described in THz Encrvger of the 16th October, 1868, 

285. According to that method three sets of lines are drawn; 
Bret, a set of senuiiel ctanlehe lines, representing the stream lines 
of an undisturbed uniform current; secondly, a set of curves 
diverging from and converging towards foci, being the lines of 
disturbance, which show the direction of the motion impressed on 
each particle by the solid ; thirdly, the actual stream lines which 
traverse the angles of the network formed by the first two sets of 
lines, and one of which is a longitudinal section of the ey pe 
solid. Atfeach point of zero pressure the tangent to the line o 
disturbance) makes equal angles with the line of undisturbed 
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found approximately by inspection. 

The same process is not applicable to the after body, where the 
water is closing in behind the solid ; for there the effects of wave- 
motion, viscosity, and friction, in causing loss of energy, are such 
as to make the pressures fall materially below what they would be 
in the absence of these causes of resistance, especially when the 
disturbing solid is of small dimensions compared with the velocity 
of motion. It seems probable that even the lateral pressure is 
_ Sensibly affected by resistance ; for the theoretical depression at 
the equator of a sphere is once and a-fourth the elevation at the 
forward pole ; while in Mr. Berthon’s experiments the depression 
at the side of the cylindrical tube was once and a-half the eleva- 
tion at the front. Part of this difference, however, may be due to 
the difference of figure between a sphere and a short cylinder. For 
an infinitely deep cylinder the theoretical depression at the side 
is three timesthe elevation at the front; but this of course cannot 
be even approximately realised in practice. 

W. J. Macquorn RANKINE. 

Glasgow University, Jan. 5th, 1870, 





WOOD-PAPER MANUFACTURE. 

Sir,—There was, I believe, nothing in my letter to warrant the 
tone adopted by Messrs. Lee and Houghton in their replies. <A 
flippant style, unsuited to an important subject, will not influence 
careful thinking men, except it be to predispose them to reject any 
scheme proposed by individuals adopting such a style. 

Your readers will bear in mind that Mr. Houghton introduced 
the discussion. He adopted the straw process as a means of 
affording him an opportunity of favourably comparing his wood 
** process ” therewith. He spoke of “‘ errors” and ‘‘ inaccuracies,” 
which I proved were neither one nor the other, and I now intend 
to pin him to the groundless and positive assertion made in his 
first letier, viz.: “*Itis stated that wood pulp is somewhat dearer 
in price than that made from straw or esparto.” Allow me to state 
that this is an error, The loss in weight of wood is some- 
what of greater percentage than that of straw, being as 2 
to 25, but there all advantage ceases.” And both Mr. 
Honguton and Mr, Lee shall be convicted of making inaccurate 
statements. Which of these two individuals is the captain 
and which is the subaltern I know not. They are both rowing 
in the same boat, and with obvious intention of inducing paper- 
makers both ‘‘at home and abroad” to trust to their guidance. 
Although both in the same boat, and likely to sink (or swim) 
together, they certainly are not ‘* pulling together.” Perhaps one 
is pulling whiie the other sleeps, or one is pulling while cue other 
backs water, thus making no progress at all, They contra- 
ict my assertions, formed on daily experience, but then 
they contradict each other flatly—further, they contradict them- 
selves, Their statements, as I will prove, being yesterday one 
thing, to-day another. Allow me to make some observation on 
Mr. Lee’s remark, especially rude after my assertion that my 
experience extended over ‘**many years and many countries.” 
I inade the remark to show your readers that I was a practical 
man, and not a mere visionary orschemer. My experience has been 
gained trom observations in America, France, Switzerland, Italy, 
Austria (including Istria and Styria), Saxony, Prussia, Belgium, 
&c,, and for thirteen years uninterruptedly I have made paper 
from esparto and straw (to say nothing of twenty other materials), 
both mixed and separately. For seven consecutive years of that 
time I have not extinguished the fires in the mill, only banked 
them onSundays. I have never accumulated a month’s stock ; I 
have never had £5 claimed for inferiority of paper as compared 
with my engagement to supply. My work has been continuous 
and profitable, and my expenditure for bleach and caustic soda has 
been proved to be less than that of firms ranking highest in this 
branch of manufacture, and yet Mr. Lee, speaking of myself, says 

“He is totally ignorant of paper-making from either of the 
materials (esparto and straw) he has named.” Now, this is simply 
impertinent from one who has been aptly described as a “‘ paper 
maker amongst engineers, and an engineer amongst paper makers.” 
He may, while attending to paper mill repairs, have acquired 
some knowledge of paper making ; but the fact of a man making 
a saddle is no proof that he can ride. 

{ spoke haphazard of £10,000 to £15,000, as expended at 
Lyduy. Mr. Lee implies that I am one of those who count 
‘frances for pounds.” Let him have the benefit of his 
remark ; if it means anything, it means that twenty five times the 
sum 1 have named has been expended. He adds, ‘‘ Many mill- 
owners have spent double the amount I have named.” Certainly 
they have, but Mr. Lee should recollect that he has not built and 
fitted a mill with machinery. Ab initio, Cone Mill was a paper mill 
when the company took it. Further, such millowners as have ex- 
pended the sum he indicates turn out twenty to thirty tons per week. 
Will he say what Cone Mill turns out? Has it averaged one- 
quarter or one-eighth of that quantity? 

Mr, Lee is quite in error in stating that I am ‘one of those who 
make a point of condemning a new process.” I am one of those 
who make a point of testing, or endeavouring to test, the accuracy 
of statements publicly and gratuitiously made. Mr. Houghton 
and Mr. Lee are evidently attempting to render popular what they 
call their process. I may fairly assume that they have profit in 
view, This is thoroughly legitimate ; but it was Mr. Houghton 
who made comparison as against straw ; and the best and proper 
mode of treating straw not being familiar to all, I felt justified in 
pointing out inaccuracies, and hoped I had done so in aninoffensive 
manner, as I certainly did in good faith, only speaking of matters 
within my own experience. Mr. Houghton and Mr. Lee have 
something to dispose of, and choose to publish their names ; if I 
utter truths and point out error my £go is of no importance. If 
it satisfy your correspondents I will say at once that 1 do really 
fecl ashamed of my little knowledge, and I hoped, instead of a 
poe = flippancy, I should have got a distinct statement of cost 
and value. 

Mr. Lee is most disingenuous; he charges me with saying ‘‘ No 
prudent man would spend the enormous sum necessary to carry 
out Mr. Houghton’s ‘ process.’” Why stop here? I added, ‘‘ with- 
out more precise information?’ Surely such a remark need not 
excite the ire of Mr. Lee or any other person; but all will see the 
unfairness of his mutilated quotations. 

He next flatly contradicts taat which I know to be true, and 
argues as though it were false, thus: “‘ Taking ‘ R.’s’ statement that 
a ton of wood costs 35s., straw costs 50s., and not 35s. as he states, 
esparto cannot be bought at £7 10.” 

I have bought hundreds of tons of straw, and am now buying at 
30s. and less—the highest price I ever gave was 37s. 6d., the 
lowest 18s.; and Ihave this week refused press packed bales of 
esparto at £7 5s.; it is in fact this day quoted at “ Best £7 7s. 6d 
to £7 10s. per ton on rail.” In Paper Makers’ Journal, p. 181, 
December 31st, same date as your journal containing his letter, 
he writes, ‘‘ Esparto at the present time £7 per ton, or £14 per ton 
of paper.” In your journal he contradicts my assertion that it 
can be bought at £7, or a little more; and declares that it cannot 
be bought at £7 10s. per ton, and estimates cost of paper from 
esparto at £15, So much for Mr. Lee’s candour and accuracy ; 
he puts imaginary prices on articles if he can thereby further his 
object. My wood estimate of 35s. he adopts, although he had, on 
the same day, stated elsewhere (vide Paper Makers’ Journal, of De- 
cember 3lst) that it cost £2 perton—Mr. Houghton with his usual 
vagueness says 2s. 6d. per ton, plus freight. Again, in alludin, 
to the all-important question of alkali consumption per ton of 
paper, Mr. Lee says, ‘‘The mystery has with me a * not 
knowing the quantity required for two boilings of straw ;” and, 
adds, ** Otherwise he could give a wa good guess at the quan- 
tity required for wood.” Why, as he is publicly discussing a sys- 
tem does he not state the precise quantity, and not leave anyone 
to “guess?’ To boil straw equal to one ton of lar mf 
would take alkali, value—say, nearly £5, but I am now aware that 
Messrs. Lee and Houghton use for wood equal to one ton of paper 
alkali value £1110s, I obtain this information—not from the 





current, and with the actual stream line, and such points ‘can be | letters you have published—but from the Paper Makers’ Journal 


of the same date. The questionable advantage of regenerating 
from the waste ley is unimportant, as it applies to w esparto, 
and straw. ; 

Right or wrong, these gentlemen must contradict. I asserted 
that five or six hours and 4-horse power of steam, were consumed 
in cutting 44 ewt. of straw, which is equivalent to one ton of 
pecs Mr. Lee says it can be cut in two hours. Well! that 

elps my argument ; but note what Mr. Houghton says: “‘I do 
not know the merits of his chaff-cutter, but it must be something 
beyond the ordinary to cut this in even eight hours.” Mr. Lee 
says it can be cut in two hours; Mr. Houghton says more than 
eight. These two pilots have different notions, and run danger of 
wreck. Again, Mr. Lee has asserted (see Paper Makers’ Journal, 
Dec. 31st) that “‘cutting the wood takes 8-horse power only, and 
the machine can cut one ton per hour.” Mr. Houghton, the other 
pilot, says in the letter you have published: ‘‘The wood-cutter 
requires about 10-horse power, and it will cut two tons per hour.” 
Which is right? Next, Mr. Lee says the beating engines are 
emptied every three hours. Mr. Houghton says ‘three to four 
hours,” and that he ‘‘is flattered” by my saying wood fibre re- 
quires many hours in the beating engine, and attributes the slow- 
ness of the process to the superior strength of the wood fibre ; 
but Mr. Lee (same Paper Makers’ Journal, p. 18): “‘The wood 
fibre only requires a little rubbing.” ‘The estimates of such men 
must be fearfully and wonderfully made. Which—if either—is to 
be relied on? Which is our friend? Is it Codling or Short? 
Chey evidently don’t think alike. 

I do not dispute that it is four years since Mr. Lee took Cone Mill 
‘*inhand ;” he was, he says, but eighteen months ‘‘ preparing,” and 


that ‘for two years and a-half he has had a continuous out-turn , 


every week.” Will he say of how many tons of paper? He has 
given us a shadowy idea—in pounds, not in francs—of the cost of 
the works; will he tells us the yield in paper, therein lies the pith. 
He concludes by saying, ‘‘ With regard to there being no dividend 
paid,” as though I had made such an insinuation. I wrote, “I 
had not heard of any large dividends ;” this is very different to 
“no dividends.” His observation, if sincerely made, that he 
‘* would be very pleased to declare their financial position,” really 
involves the whole question, and is better than any amount of 
fencing ; for none but a Quilp could be very pleased unless there 
was some profit. Nevertheless, he does not declare. 

Mr. Houghton’s letter partakes of the character of his friend’s, 
He says a good deal about the quantity of alkaline ley used, 
which is comparatively unimportant; foreven he knows that the vital 
question is consumption of alkali, i.e., money expended for alkali. 
He does not give cost; but Mr. Lee has done so, as above 
stated, and I have elicited the fact that to produce one ton of 
‘ard from wood £11 10s. is expended for alkali alone. This, 

esides mere money cost, represents a weight of alkali equal to 
18 cwt. to every 20 cwt. of paper produced; and this acknowledged 
expenditure comes from asource which asserts that wood (with the 
exception of yield of paper) has in every respect advantage over 
the straw process. In this one and most important item the cost 
of straw is less than £5, as again-t £11 10s. for wood. 

That Mr. Lee should, in the Paper Makers’ Journal of the 31st 
December last, declare this to be the rate of expenditure for alkali, 
and that Mr. Houghton, in your paper of same date, should still 
adhere to his original statement that wood requires no more alkali 
than straw, will convince your readers of his ‘* inaccuracy,” as the 
gross discrepancies and contradictions above adverted to will 
enable them to form a tolerably correct opinion of the safety, or 
otherwise, of relying on the statements already made. At the 
outset I declared my opinion that uo prudent person would expend 
his money without more precise information than has been given 
by Mr. Houghton. I see the Paper Makers’ Club has been striving 
for some months to obtain accurate data, and I believe sufficient 
attention has been drawn to the subject to induce men to look 
before they leap. In the autumn of 1866 there appeared in a 
monthly periodical called the Stationer, a flourishing paragraph, 
stating that Messrs. Didot Fréres, the large paper manufacturers 
of Paris, had purchased Mr. Houghton’s French patent for £20,000 
(not francs). Will Mr. Houghton say if this was true? and will 
Mr. Lee tell us what progress Messrs. Didot have made ? 

Mr. Lee’s recommendation that I should write to Mr. Houghton 
for information is not acceptable; he has publicly asserted the 
value and advantage of his process. Why should the disadvantages 
be discussed privately? Mr. Houghton speaks of wood as the 
‘*fibre of the future.” The fibre of the future will be as the fibre of 
to-day, viz., rags supplemented for all low-class papers by various 
raw fibres; but so soon as any new fibre can be produced, only at 
a cost equivalent to that of good, or medium rags, so soon will it 
be discarded. Rags must be produced. Rags have no value except 
for paper-making purposes, and will, for that reason, always 
successfully compete with new fibre. Nothing is so good for paper 
as rags; and, as raw fibre predominates in the market, rags will, 
within certain limits, and for certain qualities, become lower in 
price to the part rejection of raw fibres. But I doubt whether 
it will ever be worth while to make wood pulp at the high cost 
named by Mr. Lee, with the alternative of polluting rivers with 
the waste ley, or the adoption of the offensive and sickening 
stench ewanating from regeneration, when fair rags can be had at 
the same or nearly the same rate. Mr. Houghton suspects that I 
now call some discharged servant of his mine, and thus accounts for 
the information I possess. For my own sake I say that I have 
never seen a discharged servant of his, or of the company’s, 
neither at Lydney, nor at the Forest, where he made his grand 
debat. R. 

PROPERTY IN INVENTION. 

S1r,—The letters of your corr lent ‘‘ Asbestos,” a'though 
deserving of your encomiums on the great research and extensive 
reading to which they bear testimony, yet furnish a proof, if one 
were needed, that an individual, having a foregone conclusion, will 
accept only the authorities which bear out his ideas, and will 
reject all those which differ therefrom. I think the patent law 
question capable of being settled by means of practical common 
sense arguments, without bringing into the discussion long quota- 
tions from learned authorities, which quotations require to be 
viewed through the right coloured spectacles in order that they 
may have any bearing upon the question atissue. As you remark 
in your article in THE ENGINEER of the 24th inst., ‘** Asbestos’ is 
a free trader,” and “‘ the greatest good for the greatest number is 
his war cry.” Now, this war cry may be adopted by partisans of 
both sides, and that with equal propriety. Can ‘* Asbestos ” say how 
the welfare of the bulk may be maintaimed without looking after 
the welfare of the atoms? It is impracticable tosay ‘‘I will ignore 
the welfare of each atom of this community, but I will look after 
the welfare of thegeneral mass,” or, in other words, ‘‘I care nothing 
about sovereigns or shillings ; itis the balance at the year’s end I look 
after.” Now, let us take this view of the question—the good of 
the greatest number - and suppose a community whose welfare is 
to be maintained by ignoring tne welfare of the atoms Here we 
haveashoemaker driving a prosperous business, while the bulk of the 
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extent intended by your correspondent ? If it can be shown that 
new inventions are the only commodities which cannot be en 

by owners of cash, it may certainly be conceded that there 
is a great defect in the patent laws. As it means that owners of 
cash are not only to decide as to what they shall buv, but also what 
they shall pay for their purchase, inventors will be willing to accept 
this proposition when it becomes an universal law. 

The market for new inventions is governed by the ordinary rules 
of demand and supply, the same as any other market. If itis not 
to the interest of the community to give the price asked, the price 
will not be given, and the inventor will have to lower his standard 
the same as any other trader. 

The second point is, ‘‘ That inventors are charged heavily for 
endeavouring to benefit their country;” andthe third, ‘‘ That twoin- 
ventors may simultaneously invent the same improvement.” Now, 
what does benefiting the country mean? Does it mean adding to 
our stores of knowledge, promoting the education of the ignorant, 
preaching to the ungodly ? No, there is already free trade to the 
fullest extent in these methods of benefiting the country. The 
benefits to the country consist, in great part, in the creating of a 
new want; in additions to our ease and comfort; in adding to our 
means of aggrandisement. Why should an inventor be expected 
to confer such benefits as these last, without benefiting himself at 
the same time? If a capitalist opens a new coal mine for the 
benefit of the country is he expected to make the coals a source of 
profit to himself, or to dispose of them for the benefit of his 
country ? 

The idea of opponents of the system of granting protection to 
inventors seems to be that inventors should occupy the same 
position in the community that aphides are said to occupy in a 
nest of ants, namely, that they should be kept by the country and 
milked for the public good. What is to be done with them when 
thry do not yield so freely as is thought to be necessary is not stated. 

But, it is said, “‘weintend to reward inventors.” This of course, 
is very liberal, yet why reward them? It is not proposed to 
reward the lawyer whose advice is considered to be worth more 
than that of most others; the public flock to him, he charges 
what he likes, and has his reward in the nice little income he 
enjoys from his practice. No one proposes to treat him as an 
aphis. Neither is it proposed that the brewer of the best ale, nor 
the producer of the finest wine shall be rewarded, and that the ale 
or wine shall be vended at a low price for the benefit of the 
country. Those of the public who can pay the price put upon the 
ale or wine by the producer pay it, and are benefited accordingly ; 
the rest have to be benefited to a lesser extent at a lower rate. 

If superior wine were to be sold at the same rate as inferior wine 
there would not be sufficient for one hundredth portion of the 
community; therefore there could be no free trade, as those having 
inferior means of obtaining it would never see any of it. The same 
laws apply to new inventions: if an inventor produces a sewing 
machine superior to any already in existence, it is not to be ex- 
pected that every possessor of a sewing machine will purchase the 
new machine, even if the price be no higher than that of other 
machines. Those who waut a sewing machine can either purchase 
the new machine, if they can give the — demanded, or may be 
benefited by purchasing one of the old machines at a price re- 
duced by reason of the advent of the new machine. This is taking 
an extreme case, as the result of the most successful inventions is 
to reduce the cost of the article to which the invention relates, not 
to increase it. Of course, exceptional cases may be singled out 
from the general mass, and may en as proving that the 
patent laws are a source of disadvantage to the public, but it is 
well known that there can be no unmixed good, and such excep- 
tional cases mostly arise from the working of the present very de- 
fective system of granting patents, and, such being the case, are 
open to be remedied. Epwakp K. Duron, C.E, 

3, Smithy Door, Manchester. 





VARIABLE ECCENTRICS. 

Sir,—Will you allow me to trespass once more on your valu- 
able space? Referring to Messrs. Robey and Co.’s letter in your 
last impression respecting ‘‘their veracity,” my ‘‘ incoherent 
statements, &c.,” wherein they ‘“‘care not to reply to my queries ” 
about April, 1866, which are Lenenth their magnanimous notice. 
Now I have another ridiculous idea about the reason of this 
pag the inconvenience of their so doing would be too great, as 

e facts of the case are so well known in Lincoln. Again, 
Messrs. Robey and Co. say ‘“‘they showed their eccentric at 
Billancourt about a year before Messrs. Ruston and Co. adopted 
Chapman’s patent,” whereas the fact is the last-named firm exhi- 
bited two models of my eccentrics at the Paris Exhibition at the 
same time. Now Messrs. Robey and Co. say that I stated my 
eccentric ‘‘is the best” before the public, whereas I merely 
asserted (in my former letter) that my eccentric was ‘“‘the most 
simple, &c.” Se much for their making statements which they 
cannot substantiate. 

Now, after Messrs. Ruston and Co. had applied my invention to 
over 600 of their engines, Messrs. Robey and Co. come forward to 
claim the priority, with what ?—one variable eccentric that did 
not maintain a constant lead, and which was therefore useless, 
and never shown in England; and, so as far as they are concerned, 
the statement made in THE ENGINEER during the Smithfield 
Cattle Show about Messrs. Ruston and Co. being fifst in the field 
in this direction is virtually correct. And whatever the readers of 
Tue ENGINEER may think of Messrs. Kobey and Co.’s present 
expansion gear, they can but have one opinion of their letters on 
priority. T. C, CHAPMAN. 

Melville-street, Lincoln, January 11th, 1870. 


CODE TELEGRAPHY. 

Srr,—Referring to your articles on the advantage of coding 
telegraphic messages, and the obstacle which is put in the way of 
doing sv by numerals being charged for as words, I wish to inquire 
whether this difficulty would not be removed by using letters of 
the alphabet to designate thejnumerals, as is done by shopkeepers 
in marking their goods? The reference numbers of the code 
would then appear as words, and there would be the additional 
advantage that perfect secrecy could be secured by correspondents 
concealing what letters they had adopted to designate the 

_—_— ALEX. W. WALLACE, 


AIRE BRIDGE, LEEDS. 

Sir,—Will you allow me to draw your attention to a matter 
with regard to the above? The competitors, by the printed 
instructions, were desired to send in ‘‘ an estimate of the cost for 
which a responsible contractor will execute the works,” Xc., 
“without extras.” This rule I complied with at considerable 
trouble and expense, yet I find it stated, on the authority of Mr. 
Brook (vide. Leeds Mercury, January 3rd), that in the case of the 
first prize design ‘‘ the stonework alone would amount to the 
estimate sent in for the entire bridge.” Is this fair, I ask, to 
those who, acting on the letter of the instructions, sent in reliable 
estimates ? was a responsibl tor likely to have sent in the 

timate referred to ; and, finally, if he did not, am I not right in 








community is paying a high price for boots. It will 'y bean 
advantage if the community can have their boots at cost price, so 
we will reduce the bootmaker’s prices until h- can just manage to 
live. Next, it would be of advantage that the community should 
have cheaper hats, so we will serve the hatter the same way ; then 
the tailor, and so on, continuing to sacrifice the interests of the 
atoms for the general good. When this has been accomplished 
what will have become of the general prosperity? Now, it does 
not need much argument to prove that each inventor, as an indi- 
vidual member of the community, has an —_ right with all the 
other individuals to have his interests considered, and there is no 
reason why he should be sacrificed for the general good any more 
than the other individual members, nor has it been proved that 
such sacrificing would, in the end, promote the general welfare. 

Your correspondent takes his stand upon “three points.” 
First, ‘‘ Owners of cash have a natural right to spend their money 
where and how they please.” Can this point be conceded to the 





saying that Mr. Steele did not com ply with the regulations, and 
should therefore have been excluded from the competition? 
SPANDBIL. 

Srr,—The old bridge of Leeds, on which the cloth market used 
to be held, situated at thefoot of Briggate, and noticed by Smiles 
in his lives of the engineers, is still a firm structure ; the old 
arches are standing, with the widened and improved bridge built 
over it, which is now in its turn to give way to an éntirely new 
structure, the design for which has been open to competition, and 
the premium awarded, although it seems still an open question 
what design is to be carried out. It is only fair to tle town clerk 
of Leeds to say that his troublesome part of receiving and return- 
ing the guineas, plans, and papers to fifty or sixty engineers has 
been done in the most business-like way, and the guinea in all 
cases returned where a design has been sent in, : : 

The printed instructions and lithographed plans furnished by 
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the town clerk were most explicit and clear, and, in fact, the 
nature of the site is such that all the principal dimensions—the 
tempo roadway, the method of es out the work, founda- 
tions, alate, character, and span of the arch headway—were all 
supplied, and the problem was more like a deduction in Euclid 
than anything else, to show with given data how these various 
dimensions were to be maintained in the best and most economical 
way, the architectural character of the design and the matter of 
cost being alone open. The Leeds local papers, however, tell us 
that the corporation were not at all bound by these terms, for, at 
their last meeting, with the mayor in the chair, they discussed the 
designs, using the names of the competitors as well as the mottoes, 
showing clearly that the sealed envelopes had been opened before 
a decision had been come to. The question of gradient was treated 
as an open one, and the design that obtained the first premium was 
said by a professional man to far exceed in matter of cost the 
estimate, whereas the instructions provided that tenders from re- 
sponsible contractors were to accompany the design. The designs 
sent in for Leeds Bridge contained excellent plans from engineers 
of position in London, some of whom will naturally ask : What 
do corporations advertise a competition for? is it to show the 
public they are doing work, or to give the ratepayers an idea that 
their patronage is quite open, and that the best methods of ob- 
taining the most for their money are adopted? In either case, 
engineers or architects cannot believe in it until the opinions of 
hizh professional men are obtained, and the reasons for adopting 
this or that design made public. The matter is important to the 
public, as tending to improvement in national taste and design; 
fet me hope that public opinion will come to the rescue, and make 


us professionally and commercially honest. DELTA. 





CURVE RESISTANCES, 
Sir,—I did not pretend in my last to point out all the oversights 
in the formule of ‘‘ Contractor's Engineer.” I was obliged to 


assume the correctness of 9 = Pid in order to show that the con- 


clusions based upon it were erroneous. The formula itself 
however is not correct, as it leaves out of account the angular 
play which a four-wheeled wagon takes between the rails. This 
may seem at first sight to make very little difference, but the 
whole question is one of apparently little differences, and in order 
to show the really important influence of it, I extract the following 
from my note-book :—‘‘ Angular Play.—The play of the flanges 
between the rails permits a certain amount of angular motion in 
the truck, which, upon straight lines and in conjunction with 
conicity of tire, produces the sinuous oscillations of carriages, 
and upon curves increases the obliquity of the leading axle and 
diminishes that of the trailing axle, the leading pair of wheels 
adhering closely to the outer rail, and the trailing pair to the 
inner rail, in virtue of the obliquity caused by parallelism of 
axles, and in virtue of the couple exerted by longitudinal slip 
(i.e., extra length of outer rail). 
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Let ef, gh, represent the inner edges of the rails, and a bed the 
outer edges of the flanges, a ¢c and 6 d being the centre lines of the 
axles of a truck standing midway between the rails, so that 
bf +dh=2bf = 8 the total play, and the centre line of truck 
coincides with the centre line of railway. The truck may turn 
round the centre & (which may represent the pin of a bogie-truck) 
into the position a b: c: di, so that the flanges cb touch the rails. 
Produce d b, intersecting e fin f, join b biand bk. The triangle bi f 
is similar to the triangle k bm. The angle of obliquity 

8 


bk km a’ 


x being length of wheel base. 

This angle is added to the obliquity of the leading axle upon a 
curve, and deducted from the obliquity of the trailing axle; so 
that the total obliquity of axle= y =y + £ = + +-, in 

x x 
which the upper sign is to be taken for the noliine, and the 
lower for the trailing axle. 

The curve here plotted, which fulfils the equation y= re 2 

x 
shows at aglance how the obliquity of the leading axle is Strected 
by this consideration. The values of the ordinates y are calculated 
for the values of x, shown, for the case g = 10in. and s = lin., thus 
assuming that the gauge would be unavoidably widened by jin. 
upon such a curve, which I thiok is within the truth. And the 
diagram shows that a wagon with a 4ft. wheel base would be a more 
dangerous thing upon such a curve than one with a 25ft. wheel 
base. This shows, if _ will allow me the digression, the fallacy of 
the e system. The complicated axle-boxes used upon the 
Queensland railways, as mentioned by ‘‘Contractor’s Engineer,” are 
intended to destroy this obliquity (which is independent of the 
gauge) by radiating the axles. The same thing may, however, be 
done more simply, and without complicated axle-boxes, by an 
arrangement which I have introduced, drawings and models of 
which I should be happy to show “Contractor's Engineer.” To 
return to the point at issue, in order to find the best length of 
wheel base, or the value of x, which gives the minimum value of y, 
we have. 

== or + - » differentiating we obtain 
d 
iy 1 +; and putting “ =0 


” 
“£ 


dz 2e a 
1 . — 
a7 eee z= Vo65. 
Thus for the case shown in the diagram z = about 10ft. Gin. 


Now if the wheel base be the best possible for the curve under 
consideration, then 


a ae 
Y=3 S3 
_ V2¢5 PE 

2e =V2es 


8 
a v3 e = v5, 
The two terms are then equal, and the obliquity of the leading 
axle is double that due to parallelism of axles, or = ~ , while the 
trailing axle is normal to the curve. 
So much for z, - Now for the value of the coefficient ~ of the 


friction caused by side pressure against the inner rail. 
Let N = the side pressure, and y N the frictional resistance. 
y'= the coefficient of friction between flange and rail. 


¢%, = the coefficient of friction between axle shoulder and 
axle-box. 

R = the radius of wheel at the tread. 

v = the radius of that circle upon the face of the flange 
which constantly touches the rail. 

vr, = the radius of axle shoulder to about the middle of its 


‘ depth (near enough). 

Now, if the wheel in one revolution had advanced along the rail 
a distance of 2 x r, the flange would have rolled against the edge 
of the rail, but would not have slipped at all. As the wheel, how- 
ever, actually advances only 2 #R, the slip of the flange for one 
revolution= 2 #(r—R), and the work of friction for one revolution 
=2a(r—R) gi N. 

The work of overcoming the friction between axle shoulder and 
axle-box for one revolution = 24 r?9' N, and therefore the 


whole work = 2"Ni 7° @:+ (r—R) or . The distance through 


which the train has advanced for one revolution = 2 x R ; there- 
fore the train resistance due to this friction 


2eN ir g2+(r—R) 61 


=sN= 
2e¢kK 
*¢2 e — F?) dl 
therefore » =” * +e—B)s . 
R 
In ordinary practice R = 18'n, r= say 19in., r, = 2in.; and 





taking(with “Contractor's Enzineer”) @: = ‘2 and ¢. 
forthe true value of # = "0166 = one-fifteenth of thevalue ‘25. This 
reduction, however, may not be absolutely correct; it leaves out of 
account any vertical slipping. 

By point No. 2, I did not mean to say that the tension of a rope 
stretched round a rough drum is the same throughout the whole 
length ; what I wished to indicate to ‘‘ Contractor’s Engineer” was 
precisely that correction of the formula which, as he says, the re- 
mark reminds him of, and which he embodies in the corrected 
formula 
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cw + 3 -*? a4 + &e. 

This coincides exactly with the result which I arrive at by 
low ( eo 94 


” 


another method; this value is always less than 
and approaches 4 as « 9 becomes indefinitely small, which ‘‘Con- 


tractor’s Engineer ” may easily verify by expanding (. pee 1) 


#9 
or (1 + 
n 
correct expression for a finite value of w) in the binomial series. 
T. CLAXTON FIDLER. 
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) — 1, which is the same thing (or rather the more 


9, Victoria Chambers, Westminster. 





THE BERTHON LOG. 


Srr.—Having made many experiments to ascertain the direction 
and velocities of currents about the screw propeller, I have been 
much interested in your account of Mr. Berthon’s log, forit seems 
to provide a means of pursuing such investigations with great ease 
and accuracy. The position of the neutral point, and the reduction 
of pressure when the orifice of the tube is at right angles to the 
direction of the current, seems rather a paradox at first sight, and 
Ishould like, with your permission, to offer a few remarks on the 
subject. 
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It is more convenient to assume the current moving and the 
tube at rest, and the results under such circumstances are 
identical with those where the tube moves through the water. In 
Fig. 1, the stream moving in the direction of the arrow A B would 
be separated on striking against the tube into two currents E F 
and E G, and the angle FEG = 97 deg. This isthe experimental 
result, and is, I believe, constantas the direction of least resistance for 
water flowing undersuch circumstances. In the experiment given the 

ressure in front of the tube = 4in. of mercury, and behind = - 

in. The currents E F and E G are not free to follow the course 
into which they have been driven, but are compelled to return 
into the direct line A B by the pressure of the surrounding water, 
as shown by Fig. 2. The force requisite to turn these currents 
back into the direct line will be found precisely the same as that 
which originally forced them out of it, and would be represented 
by + 4in. of mercury at C and D, or — 4in. at c and d. The 
neutral points M and N are those where the current passes the 
surface of the tube tangentially, and the pressure in front (at E) 
is 4in., and behind at b = — 2in. ; but at the points c and d there 
is not only the natural vacuum at work, namely — 2, but also the 
effect of the diverging currents, namely, — 4. These acti 
together at the points c and d cause the — 6 which is observed by 
experiment, 

he current must move the line C D very rapidly, because 

it is the narrowest part of the channel, but afterwards the sur- 
rounding water acquires some of its velocity, and the whole current 
gradually subsides into its original condition and direction. 

This is one of the obscure illustrations of induced currents, and 
if the foregoing remarks be correct, a change from the circular 
form of the tube to an ellipse would still leave M and N neutral 
points, and extend them backwards towards (5), so that the pres- 





sure at the front would be 4in. From (M tom) and from (N to n) it 
would be 0, but from (m and n) back to (b) it would be — 2. 





= "05, we get j 


In any case this contrivance forms a most beautiful adaptation 
of natural laws, especially in the method by which compensation 
is effected, and the long range of a water column reduced to the 
short mercurial indication. it is free from any friction or meclani- 
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B 
cal arrangements that are necessary with other logs, and is eap.:ble 
of throwing much wanted light upon the disputed questions of 
the skin resistances of ships and the complicated currents surround 


ing them. AnTuur Rice, Jun. 








THE ROOF OF THE CHAPTER HOUSE, YORK. 

THE very great improvement and advance that has been made 
in all kinds of constructional building in the present day would 
seem to throw some interest on the constructional expedients of 
past days. By contrasting these new and old methods of work 
we must and ought allto learn something. There is a great gap 
of time between the roof which is here iilustrated and the latest 
of railway station roofs, and the engineering student will, by 
comparing them with care and in detail, find not a little to think 
about and, perhaps, to wonder at. 

In describing, as clearly as possible, this fine example of the 
roof carpentry of the middle ages, it will conduce to clearness of 
conception to keep in mind that each one of the separate plans or 
systems of tie-beams marked A, B, C, and D, in the adjoining 
section, is differently designed. and constructed so as to fit each 
one of them toits special purpose ; and that the lowermost system 
of timbers, E, forms the vaulted roof of the building, and is sup- 
ported by, and forms part of, the roof itself. 

If we commence with the lower horizontal one, A, immediately 
over the vaulting—see Plan A—it will be seen that the two main 
tie-beams are double for about two-thirds of their length, and 
enclose the central kingpost, which is octagonal on plan (lft. 4in.) 
between them, the dimensions of the tie-beams themselves being 
lft. lin. square. The ends of this tie-beam are of one single 
piece of timber where they rest on the wall-plates. These ties 
are 70ft. long, and, with the centre kingpost and double principals, 
form the main framework or trussesof the roof. The intervening 
trusses betweeen these main ones are single, 1ft. x llin., and 
form the second series of main trusses; but they differ in con- 
struction from the first, though having the same work to do nearly. 
Here it may be remarked that the student who desires tothoroughly 
understand the construction and ingenuity of this roof cannot do 
better than, from the drawings we here give, make out for himself 
acomplete set of working drawings of it to a scale sufficiently 
large for practical purposes in the workshop. The remaining trusses 
between these two, and of like dimensions (nearly), will explain 
themselves, but should also be drawn out separately, as the mode of 
supporting the vaulting is worthy of note. It will be seen that the 
length of the principal between the points A and B is supported 
and strengthened by the strut resting on the tie-beam, and that 
this mode of preventing the sagging of both principals and the 
rafters between them has been carried out through the whole roof; 
and it is singular that the only sign of weakness to be found in it 
is where, in two or three instances, these struts have become 
loosened by the dropping out of the oak pins, and the modern 
neglect of driving these home as they have become loose by drying 
and shrinkage. There are many other most ingenious and novel 
contrivances to be noted in this lower plan of timber framing, 
but they will best be understood by an attentive study of the 
drawings. 

One of the most ingenious of modern constructional and engi- 
neering expedients is that knowr. by the name of the lattice-girder, 
wherein two slight iron ribs parallel to each other are made to 
bear great weights by the simple expedient of inserting between 
them a series of cross-pieces at right angles to eich other, so as to 
form one compact beam. In this roof, now some centuries old, it 
will be observed that this modern expedient is of somewhat old 
date, and that it suggested itself to the York carpenters of the 
thirteenth century; for it will be observed that the main principals, 
which support the rafters, and which are eight innumber, are double 
the outer one, next the lead covering, about 13in. by 10in., and the 
inner one, as seen in the section, about 10in. square, and that both 
of these, reaching from the wall to the apex of the roof, are bound 
together at intervals by the struts and tie-beams and collars, thus 
forming, in a way not a little ingenious, a perfect trellis-girder of 
great compactness and strength, the struts, ties, and collars doing 
their own work at the same time. This most ingenious mode of 
getting over a constructional difficulty is well worth the notice of 
the engineer in the construction of large timber roofs. There is 
also a good contrivance in the angles under the ends of the 
tie-beams, for distributing the weight of the roof and taking it 
down to a supporting point on the walls, so that the whole roof is 
not allowed to rest on the wall plates on the top of the stone 
structure. 

The plan A shows the disposition of the wooden moulded 
ribs which form the framework of the vaulted roof. 

Referring now to the upper series of ties, marked B, C, and D 
in the drawings, it will be perceived how much ingenuity and 
thought has been expended in the designing and putting together 
of this roof, and how each series of tie-beams or collar beams has 
been specially designed for its purpose. In the lower platform of 
timbers it will be seen that the tie-beams are double through 
three-fourths of theirJength, and that they allowthe centre kingpost, 
which binds the whole roof together, to pass between them where 
they intersect each other, the total necessary length being made 
up by single timbers. Lut in the second series of tie-beams, vide 
the plan of them, and B on the section, the single timbers pass 





from angle to angle of the building, and are keyed together in the 
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way shown on the plan, and thus form a beam or girder of the 
greatest possible compactness and strength. The dimensions of 
these timbers are about Llin. by 10in. 

The small scale of the drawings renders the construction of 
these tie-beams a little obscure, but to get over this the student 
of construction is recommended again to set the whole roof out 
afresh to a larger and working scale; he will be amply repaid for 
the trouble it costs. In doing this he may be reminded that no 
two timbers are of exactly the same size in this roof, except by 
accident, and that many of them, in parts, are rough from the 
tree, 
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The next series of collar beams immediately above this, C oa 
the section, is constructed on the same plan, but. somewhat less 
complicated, and will be understoood readily from the annexed 
plan of it. : 

The position and constructive use of the nearly vertical 
timbers must be noted, as they give the look of very great 
complication to the roof, but they are absolutely necessary to it, 
and could not be done without. And this leads to the observation 
that such a roof could not have been designed merely on Rene; 

| but must have been set out on the ground, and so—practically and 
| step by step—constructed and put together. 


SECTION AT .D.0 





HAPTER HOUSE, YORK. 


SECTION AT.C.S 










The top series of collars above this, D on the section, will explain 
itself; and here, as will be seen, there are no struts, the collar doing 
all the work. The small scale of the drawing does not show the 
increased thickness of the kingpost between the meeting points of 
the two sets of principals, lft. 9in. at the bottom, lft. 4in. at the 
top, thus affording a key to the inner set of principals. There are 
very many other points worth noting in this roof as an example of 
old construction, and well worthy of modern imitation ; but it is 
hoped they will of themseives strike the attention of the student. 
Of the jine artto be found in this noble roof we hope to have 
another opportunity of saying something. 








MM. 





<24 













EN 


J 
= | 


if 


Ka -= awn ead O5. ssa e sy, 


OT ! 


Zoe 












In the annexed engraving we illustrate a very neat apparatus for 
testing the tensile wren. Be of chains, honenied 
goffes and Co., engineers, Paris. Its principle 
understood from the engravings. 
pump M, a compressor L, a hydraulic press N, 
P, a lever Q mounted on the bearing or fulcrum R, com 
water vessel, and a manometer consisting of a g 
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partiall 
down on the lid of the vessel con 
to force up the mercury in the manometer 


filled with mercury. When the strain is brought 
upon the chain the horizontal end of the lever Q is forced 
taining the water. This is 
sufficiently flexible to yield slightly, and compressing the water 

and so measure the 
strain on the chain. Nearly all the frictional resistances are 
eliminated, and therefore the machine is capable of giving very 






accurate results. M. Desgoffe’s apparatus has long enjoyed 
favour in France, and we are pleased to be able to place it 
before our readers. We are indebted to our ably conducted 
contemporary, Annales Industrielles, for the engraving from 
which ours are copied. We a f have something more to 
say of the merits and demerits of the apparatus in a future 
impression, 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavrer and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Oo., 11, Untre den Linden, 
VIENNA.—Messrs. GEROLD and Co,, Booksellers, 
LEIPSIC.—ALPHons Diirr, Bookseller. 
ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 
RID.—D. Josz Awcover, Editor and Proprietor of the 

- “ Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—Wu.Mer and Rogers, 47, Nassau-street. 


PUBLISHER’S NOTIOE. 


We shall publish next week a double number of THE ENGINEER, 
containing the Index to our Twenty-eighth Volume, including a 
complete classified list of the patents published during the past six 
months. Price 1s:; stamped, 1s. 2d. 


*,* With this week's number of THE ENGINEER we issue as a 
Supplement a Two-page Engraving of the New Bourse at Brussels. 
Each number, as issued by the Publisher, will contain the 
Supplement, and Subscribers are requested to notify the fact at 
our office should they not receive it. 











There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evi e. 











TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

CorFu.—150°792 square inches. 

C. T.—The Act to which you refer has not come to hand. 

K. F. and Co, (Birmingham).—WNo i//ustration of the roof you name appeared 
in this journal, 

Constant Reaper.—Write to Mr. Woodcroft, Patent-office, Southampton- 
buildings, Chancery-lane, London 

T. H.—Mr. Humber hus a work in the press on the drainage and water supply 
of towns which promises well. We cannot do better than advise you to wait 
till this appears. 

T. Secric.—Nos, for January 4th, 25th, February 15th, and November 1st, 
sent of 1867, Tak ENGINEER are out of print. The price of the three copies 
January 12th is 2s. 

J. R. --It is quite true that the beat cast iron girders generally tate a perma- 
nent set if thev are loaded beyond their limit of elasticity, which is far 
within the breaking strain. 

G. 8.— We regret that we have not got the address of Mr. Walker, whose coal- 
cutting machine we referred to in a recent impression. Perhaps some of 
our correspondents can supply you with it. 

Sream WHISTLE.—O/ course we quite agree with you. Can you not see that 
the suggestion was inserted just as an illustration of the follies which 
appear now and then in daily papers which venture to deal with technical 
subjects ? 

R. M‘C (Barragone).— We shal! send you a paper with some particulars of 
the Channel railway scheme, but if you want all that has been said on the 
subject in this journal you will require some hundreds of copies instead of 

The latter part of your letter is incomprehensible. 

X.—We cannot insert your letter, it is too personal. We agree with you that 
Mr. Hackworth is wrong in his estimate of Mr. Bourne’s abilities, and his 
criticism on the engine of the Baricon does not do justice to a very excellent 
and original design, the best features of which have been since adopted by 
other makers, But all this matter about Mr. Bourne is totally irrelevant 
to the subject in hand, The question under discussion is ‘* who invented 
the link motion?” and to this point we iwust insist on our correspondents 
coufining themselves. We have already gone almost too Jar by permitting 
excessively personal letters on this subject 1o appear in our columns, We 
shall know how to deal with ary such communications in future. The 
question of the invention of the link is suficiently interesting to afford 
pleaty of matter for discussion free from vituperation and abuse. At pre- 
sent it seems to be shown that while Howe invented the link, Gray was the 
Jirst to avail himself of its advantages as an expansion gear, and to com- 
bine it with lap on the valve, in our opinion a far more important inven- 
tion than Howe's, 
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MEETINGS NEXT WEEK. 

Tue INsTITUTION OF CiviL EnGineers. — Tuesday, January 18th, at 
8 p.m.: Renewed discussion upon Mr. Grantham’s paper ‘On Ocean 
Steam Navigation.” 

Royat Unirep Service Institution. — Evening meeting, Monday, 
March 22nd. The chair will be taken at half-past eight precisely. 
“Stuart’s Breech-loading Cannon,” by Captain Graham Stuart, 4th W. Y. 
Artillery Volunteers. ** Rogers’ Life-saving Apparatus,” by Mr. J. B. 
Rogers. Lecture at three o'clock. Friday, January 2ist: “ Working 
Heavy Guns and Projectiles,” by Captain H. D. Cunningham, 3rd Hants 
Artillery Volunteers. 








Tur Encineer can be had, by order, from any newsagent in town or countrY 
at the various railway stations ; or it can, if preferred, be supplied direct 
Jrom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. +. £0 15s. 9d. 
Yearly (including two double dee Se -» £1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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ECONOMICAL STEAM ENGINES, 

Certatn individuals hold that economy in the consump- 
tion of coal is the true and only test of the value of a 
steam engine. They maintain, in pursuance of this theory, 
that complexity of arrangement, multiplication of parts, 
and increase of first cost, are not to be considered objec- 
tionable, provided the annual outlay on fuel is reduced to 
a minimum by their introduction into steam machinery. 
The gentlemen of this persuasion may be divided into two 
classes, The first is composed of men who never made or 
used a steam engine in their lives, and probably never will— 
of pure theorists, in fact. The second is composed of 
mechanical engineers who make engines to sell. We do 
not use the words “tosell” in the invidious sense, but we can 
find no other phrase which so clearly defines the difference 

een the manufacturing engineer and the manufac- 
turer, or steamship owner, who does not make but use 
steam engines. Now within certain limits, and under cer- 
tain conditions, it is true that any steam engine using 
less fuel any other engine of the same power, will be 
the best; but the advocates of extreme economy in the 
matter of fuel totally forget that there are conditions and 
circumstances which may render the employment of exces- 
sively economical i so far as fuel is concerned, 


excessively uneconomical in the long run. Those of our 
readers who are discriminating employers of steam power, 
and possess experience as manufacturers, or steamsbi 
owners, will have little difficulty in recognising and 





defining these conditions; but it is, we think, worth while 
to say something on the subject for the possible benefit of 
those—either makers or owners of steam power—who know 
little of the true daily life of an engine. 

It is generally understood that an engine consisting 
essentially of a cylinder and piston, crank and fly-wheel, 
slide-valve and condenser, Cornish boiler and furnace, and 
little else, will not get the greatest possible indicated power 
out of a given quantity of coal burned. It is possible, how- 
ever, to get a horse-power per hour with a very simple con- 
densing engine, from the combustion of 4 Ib. of good coal 
per hour. If we want to get more power from the same 
or a smaller consumption of fuel, we must introduce certain 
mechanical expedients specially intended to economise fuel. 
Thus, for example, we must have a separate expansion 
valve or its equivalent, a steam jacket, a high speed of 
piston, a very efficient condenser, a superheater, &c.; in 
return for which the consumption of steam, and, of course, 
of fuel, will be reduced. Some of these select mechanical 
expedients may be applied without necessarily risking the 
permanent efficiency of the machine; others cannot. And it 
is a very important point to decide which of them can be 
introduced with propriety under given conditions, and 
which cannot. In dealing with this question a broad 


an hour and replace it for 5s.—that is all.” These gentle- 
men forget that to stop the engine driving a large factory 
is like stopping a man’s heart. It is worth while to fix this 
fact—the evil results of a failure even in slight details— 
on the minds of our more youthful readers by citing a case 
in point. Last week we stood in a rolling mill in full 
swing. The engine, a very simple horizontal one, had just 
been started to roll offa heat with which two large furnaces 
were charged. Almost while the first bar was in the rolls 
the brass spindle of the screw starting valve broke. The 
valve went down on its seat, the engine stopped, and 
nothing was left to be done but draw the piles from the 
furnaces and leave them to cool. Two hours were occu- 
pied in replacing the broken spindle. The cost of replace- 
ment was possibly 5s., but what was the loss caused by an 
entire mill standing still for two hours? What was the 
loss in fuel and iron? A hundred times the cost of replacing 
the broken spindle would not have paid the damage caused 
by its failure. Would not any man be insane who, to save 
a little fuel, adventured on the use of an engine constantly 
open to such casualties? Would it not be better to put 
down a good, plain, substantial engine, reasonably econo- 
mical, on which he might pin his faith as certain vw be 
always ready when wanted for years, even though it did 
burn a little more coal ? 





principle may be laid down, which is that the multiplica- 
tion of static steam economisers is never objectionable, 
superheaters excepted; while the multiplication of dynamic | 
economisers is to be deprecated, or permitted only after | 
due consideration hag been paid to the nature of the work | 
the engine has to do, and the qualifications of the men into 
whose hands it will fall. It will be proper here to define | 
what we mean by a static and what by a dynamic steam | 
or fuel economiser. We cannot do this better than by 
giving an example. A steam jacket toa cylinder is a static 
steam economiser. It has no working parts, does not move, | 
and, if properly made at first, will never cost one farthing 
for repairs or renewal. A dynamic economiser is, on the 
contrary, an expansion valve, a second piston, a peculiar air- 
pump—any moving part, ina word, which tends to in- 
crease the economical efficiency of a steam engine. 

It so happens that statical improvements are invariably 
productive of good, and should therefore in all cases be 
freely adopted. Their first cost, too, is comparatively 
moderate, and once supplied and paid for, we know that 
they need not cost another fraction. Unfortunately, the 
contrary is the truth, whatever may be said, of so-called 
improvements of the dynamic character. At a very 
moderate additional outlay all cylinders may be cast with 
a steam jacket, which will last as long as any part of the 
engine without costing a farthing for repairs, or endanger- 
ing the good working of the machine fora moment. But 
of how few dynamical improvements can as much be said ! 
The sole objection to the jacket lies in the fact 
that because its use causes the engine to work with 
dry steam, the cylinder may be cut up. With a very 
ordinary amount of attention no trouble will be expe- 
rienced in this way; and should a cylinder face show 
signs of getting out of order, we have only to turn 
a tap, shut the steam out of the jacket, and wait 
a few days till the cylinder comes to a_ face again, 
which it will do if of good metal, and not allowed to get 
into very bad order. Again, improvements in the design 
or setting of boilers, in the proportioning of the area of 
steam-pipes and passages, and such like, may be all classed 
as statical improvements, and should be freely adopted 
under all conceivable circumstances, except in districts 
where coal can be had at nominal rates. 

If we turn to the most economical engines, so. called 
because they burn little coal, we find that in addition to— 
or very frequently instead of—statical improvements, we 
have a great number of dynamical improvements. In 
other words, there is a multiplication of moving parts, often 
accompanied by bad design, bearing surfaces deficient in area, 
and a general lack of strength in the parts, and of fitness to 
theintended purpose. Such enginesnever give as much satis- 
faction as would machines far plainer and simpler ; and it is 
especially noteworthy that these complex engines are after 
all, even in the matter of coal, often only apparently more 
economical than simpler engines. Thus no one can main- 
tain that a compound steam engine with a high and low- 
pressure cylinder, two or three sets of slide and expansion 
valves, two sets of stuffing-boxes, &c., will work with as 
little internal friction as a single-cylinder engine of the 
same power and equally well made; yet the indicated 
power of the two engines may be identically the same, 
in which case the compound engine is doing less pay- 
ing work than its rival; or the indicated power of the 
compound engine may be greater than that of the single- 
cylinder engine, though its useful work is not. This 
point is frequently overlooked, but it is one of con- 
siderable importance when we come to estimate the relative 
economical values of engines in decimals of a pound of 
fuel per horse per hour. 

It is possible, we believe, in practice, to obtain a horse- 
power, indicated, from the consumption of a little over 
22 Ib. of steam per horse-power per hour. But the engine 
which will do this ceases to be a practical machine, and 
becomes little more than a huge scientific toy. That it can 
be worked for a time with success in good hands no one 
will dispute, but in the long run no such complicated com- 
bination of cylinders, steam heaters, &c, &c., can prove 
generally satisfactory. The experience of Cornish engineers 
with excessively simple engines, is conclusive in showing 
that the engines which burn least coal in doing a given 
amount of pumping are not the most economical in the 
long run; and we have not the slightest doubt that if fuel 
and repair accounts were properly kept elsewhere the con- 
clusions of the Cornishmen would be freely endorsed b 
others. In all so-called improved economical engines wi 
which we are acquain there is a superfluity of 
what we must term trifling details—trifling, that is 
to say, in strength and dimensions, ~ essential to the 
good working of the machine. e failure of an 
one of these may do infinite mischief. If we ook 
to the maker of such engines, and remark that such 
and such a detail appears likely to get out of order, 
the answer is, “ Suppose it does, you stop your engine for 











Another point to be considered in putting down a com- 
plex engine is this :—If the engine is run constantly day 
and night throughout the year, as hundreds of engines are, 
sooner or later it will get out of repair in little things. 
Some of its many joints will begin to leak ; some of its 
valves to want facing up ; some of its parts will get out of 
line, and it will generally fall off in accuracy of pertormance, 
There is no time for a complete repair, and so it goes on as 
best it can ; the immediate result of its defects being that 
its efficiency falls down at once to the level of that of a very 
ordinary type of engine indeed. We have then all the first 
cost, friction, and risk attending the use of a complex en- 
gine, and no counterbalancing advantage. Wedo not wish 
to be misunderstood. We believe that, under certain cir- 
cumstances and conditions, it is advisable to pay a long 
price for an engine which shall be elinently economical in 
fuel, but we also hold that such conditions are more fre- 
quently absent than present. When an engine has but 
ten or twelve hours to work out of the twenty-four, when 
it is lightly loaded, when it is placed in the hands 
of first-rate atiendants, and where coal is very 
dear, the introduction of a great deal of complica- 
tion may be permissible. Put in all the thousands of cases 
where an engine is heavily loaded, continuously worked, 
and when its continuous working is essential to the pros- 
perity of the concern, dynamical appliances intended to 
save steam should be introduced with the utmost caution. 
In other articles we shall return to this subject, and en- 
deavour to show what are the conditions which steam 
engines intended for different purposes should fulfil, a 
matter to which engineers seldom give a thonglit now, 
commonly regarding the whole duty of a steam engine dis- 
charged when it turns a wheel round, and uses the 
smallest possible quantity of fuel in the turning. 


THE ORMOND-STREET WORKING MEN'S COLLEGE. 
Ir would be somewhat late in the day now, to object to 
the term “working man,” though, as conventionally 
limited to manual day labourers and artisans, it is not 
far short of an absurdity. Let the name pass; our concern 
is not with it, but with the Working Men’s College in 
Great Ormond-street, which—after some sixteen years’ 
existence, in very cramped and inadequate premises 
will, in the course of next summer, take possession 
of certain new and substantial buildings almost com- 
pleted. Last week a conversazione was given by the 
members in anticipation of that event. Guests assembled 
to see what could be seen, to hear what could be heard. 
The new buildings, we imagine, were what inspired most 
interest. Such, at any rate, was our case ; and looking at 
the solidly built Gothic chambers, we were solicitous to 
know what the Ormond-street men were going to do 
with them? Such information as we could obtain 
was not very precise, but so far as we did manage to 
learn from testimony or our own observation, the art or 
studio sentiment is intended to domivate. Our ex- 
plorations having conducted us to a certain crypt or 
closet, and we—as in duty bound—having inquired 
into the purport thereof, were courteously informed 
it was a place where live models might dress and undress 
with comfort and convenience. A man is unreasonable who 
expects all other men to think like himself, wherefore we 
obtruded no private opinions on the fitness or the unfitness 
of things. hether drawing from the round and the 
antique would not involve a sufficient expenditure of art 
effort in a working man’s college was a question we did not 
propound, Setting forth no opinion on this matter, we 
proceeded to seek information on other points, concerning 
which our judgment may be supposed to have greater 
weight than on the educational value of nude models, 
Taking it for granted that a working man’s college would 
make some provision for the technical education, of which 
so much has been spoken and written, and so justly, 
we inquired for the laboratory to be. No provision 
had been made. Next, for the mechanical workshop. Again 
no provision, A museum we were told there would be, 
but what sort of museum, whether of Greek palimp- 
sests, Egyptian mummies, live art models, mermaids, 
or what else—nobody of whom we inquired could tell. 
The Ormond-street men will egregiously err if they are 
of opinion we offer these remarks in any unfriendly or 
carping spirit. Congratulating them on the success they 
may have hitherto achieved, and the goodfellowship that for 
sixteen years has held the college together, we must still 
affirm, that to have existed sixteen years, and shown no 
signs of application to the experimental sciences, betrays— 
to say the least—a strange misapprehension of the wants 
of working men. To us it does seem extraordinary that 
just when Oxford and Cambridge—recognising the advan- 
of experimental science—are doing their to natu- 
ade in these ancient seats of learning, such branchesof study 
as chemistry and geology, the working men of London, in 
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their own college, seem to have no better idea of educa- 
cation than copying—a long a very long way off—the old 
curriculum of Oxford and Cambridge, modified by an infu- 
sion of wishy washy art. Passing through the entrance-hall 
of the Ormond-sireet College, the visitor may observe, 
placarded on the walls, an important set of announcements 
as to subjects in general literature and languages, to be 
handled, we have no doubt, by competent and conscientious 
men. Now,,we have proper respect for all manner of in- 
tellectual work, if approached in an honest spirit, and with 
an honourable end in view; but what we greatly fear is that 
certain matters of study are too often taken up, rather for 
the fashion of the thing, under the belief that they may 
be a spurious passport in society, than with any manly 
and straightforward intent of acquiring knowledge tor 
some real and sterling good. If the Ormond-street Col- 
lege were really what the words, “ working man’s college,” 
as conventionally accepted, imply—if it were merely a place 
for the education of artisans and day labourers—we should 
protest strongly against such subjects as Greek and Latin, 
well aware that any man having no more than his evenings 
to spare after the day of manual work, could not acquire 
the smallest useful modicum of ‘either Greek or Latin, 
save at the expenditure of time that might be turned 
to much better account. Knowing, however, as we do, 
that the Ormond-street College does not profess to 
work under the narrow restriction of a name—knowing 
that the clerk element there is at least equal in 
amount to the mechanic element, we have nothing 
to say to the teaching of Greek anu Latin, if restricted 
to the case of fitting pupils. In our opinion, a solicitor’s 
or merchant’s clerk, who should spend his very limited 
time in the acquisition of chemistry, botany—or any 
experimental or physical science—would act with no less 
indiscretion than the artisan who should give his best 
energies to the acquisition of subjects which, adopt- 
ing a broad classification, one may call “literary.” A 
metropolitan college for working men, if made worthy 
of its name—if applying itself to one of the greatest 


questions of the aay, that of technical education 
— would be a phenomenon to be proud of. It would 
begin work under such advantages, its influences 


would be so widely extended and so great, that the Or- 
mond-street council of management will consult their own 
interests by giving consideration to all friendly advice, be 
it pleasant or unpleasant. We have a fear—it may be un- 
founded, but it is this—we fear that amongst the Ormond- 
street alumni some sort of half-opinion prevails that 
broadcloth is essentially more honourable than fustian and 
corduroy. We fear that the artisan alumni tend to recog- 
nise in their clerk fellow pupils a socially higher grade, 
to be copied in all things—in subjects of study, which is a 
mistake — in chimney-pot hats, prim collars, and 
broadcloth garbs—which is a snobbery. If this ten- 
dency do really not exist in Ormond-street, why all the 
better, our morbid suspicions will nave done no harm; if 
it do exist, we appeal to the manhood of artisans, and ask 
whether they expect to take honourable position in the 
world whilst actuated by feelings so mistaken and so mean ! 
Unfortunately, a clerk 1s obliged to dress in a way and at 
a cost considerably above what his means would prompt 
could he only do as he pleased. It isa sort of slavery 
from which the artisan is naturally exempt; yet how many 
of them exist who impose the slavery on themselves! Our 
friends may accept the dictum as coming from wiser men 
than anybody on our statf, that any male individual who 
prides himself on the style of his dress is very apt not 
only to be, but to write himself down—an ass, 

Reverting to the subject of technical and _ scientific 
education, as is but natural, considering who we are and 
whence we hail, a certain explanationis needed of something 
gone before, would we escape the charge of penning incon- 
siderate words. Alluding to the specially advantageous 
circumstances under which an artisan might, through his 
very artisanship, prosecute chemistry, or other ex- 
perimental science, he may want to know in what the 
special advantage consists. It consists in his daily observ- 
ance of scientific principles applied. This we hold to be 
a very great advantage, so great that a daily workman 
engaged in any factory involving some branch or branches 
of physical or experimental science—chemistry, let us say— 
would be in our opinion more favourably situated for learn- 
ing it than—to take an extreme case—an Oxford or 
Cambridge student. The British artisan should be in- 
formed, if he do not already know, that both Oxford and 
Cambridge of late years have taken much interest in ex- 
perimental science, chemistry especially. We have seen 
something of Oxford laboratory work, of the sister univer- 
sity we know from personal experience nothing ; but reflect- 
ing on the high intellectual standard of the Cambridge 
representative men, about which there can be no mistake, 
we tuke it for granted that Cambridge chemical work is 
equal to Oxford chemical work, which is, perhaps, admit- 
ting all the Cambridge men wouldlike to claim. Our two old 
universities have their chemical work to do, but it rather 
belongs to the coming age than this. Some day the idea 
of a limit may be imported into chemistry, chemical 
catculus of differentiation being established; but the time 
will not come just yet. Wheu it does come Oxford and 
Cambridge may expect to take a chemical lead ; but for 
the chemistry of to-day, and many days to come, it is 
too nearly allied with art processes to be studied with great 
practical success in any locality apart from manufactures. 
As practical schvols of experimental science, London, 
Manchester, and other manufacturing towns will bear the 
palm over Oxford and Cambridge for many a year to 
come. 

Whilst we are in a didactic frame of mind, we beg to 
tender the working man another piece of information. If 
he do not look alive he stands good chance of a thrashing 
in what he fancies his own preserves. Is he aware that 
certain young gentlemen of quick perception and large 
braius—taking Mr. Lowe's view of the destinies of Greek 
and Latin as avenues to the £ s. d.—have turned their 
back on ancient academic lore, to work at applied science 
hard as hard may be? Of such young gentlemen there are 


many—we know some of them, Not many days ago we 





talked to a bright young fellow, the son of a gentleman 
high in literature, whose name is on many tongues. “ What 
has made you take so to chemistry?” we said, “the science of 
course is charming, but the mutton—the pudding—how 
about that?” He displayed his white teeth under a 
joyous, yet savage grin, one of those grins a go-ahead, 
clever man puts on when he means to circumvent a fool. 
“ The mutton, the pudding,” he said; “ look youhere. It’s m 

belief the next great fortunes to be made will be throug 

the —— of experimental science.” This is one example 
—we know of many. Let our friends be well aware no 
shoddy or devil’s dust, or chimney-pot consideration, will 
bar the progress of these youths. Nothing would they 
like better than to absolve theuiselves from the slavery of 
dress. We should not be surprised to see them clad in 
corduroy or fustian to gain their ends—nay, under the 
er of a genial summer and fig-leaves handy—even 
ess. 

We have our eye on the collegians and shall mark well 
what they do. To their pleasure or their pain they will 
hear from us again. Fortune as a football lies at their 
feet, let them take heed where they kick her. The public 
who have subscribed liberally enough to the building 
fund, and would willingly, in view of a working future, 
subscribe yet more, have a right to say “ of shams enough.” 
Let the Ormond-street men inaugurate a real, honest, 
working future; we will give them good support. If other- 
wise, we will do our best to protect the working man from 
what he would find—a delusion, a mockery, and a snare. 





THE YORKSHIRE CoaL AND IRoN TRADES IN 1869.—(From 
our Correspondent.) — In noticing the coal and iron trades of 
Yorkshire during the year which has closed, one of the most pro- 
minent subjects to which our attention is directed is the strikes and 
lock outs in the coal trade. Throughout the Yorkshire district, but 
more particularly the southern part of it, the iron trade has 
been moderately active. At most of the ironworks the demand 
for hoops, sheets, rails, and plates has been very fair ; rails in 
particular have been in good request. The mills have been run 
almost full time, and in addition to the present machinery a very 
large mill is in the course of construction at the Elsecar Works. 
Among the changes which have taken place may be noted 
the sale of the materials at the Northfield Ironworks, near 
Rotherham, which were disposed of in the latter part of the 
year in accordance with an order from the Master of the Rolls. 
The Leeds Railway Plant Company (Limited) have also met with 
a similar fate, the materials having been disposed of by auction. The 
output of pig iron during the year cannot be said to be over an 
average one. The number of furnaces in blast do not differ 
materially from those at work in 1868. The blast furnace belong- 
ing to the Worsbro’ Iron Company, near Barnsley, is still out; 
and as most of the ore raised at the district mines has now been 
sold, there does not seem to be any indications of it being again 
put in blast. The Thorncliffe and Chapeltown Iron and Coal 
Company have one furnace less at work. This was blown out when 
the dispute at the collieries commenced, and has not since been re- 
lighted. In the West Yorkshire district business has only, on the 
whole, been moderate. The furnaces at work have not materially 
varied. One of the large furnaces at West Ardsley was out of 
blast a few months ago owing to a short supply of water, but it 
is now at work again, and the firm are turning out a large 
quantity of a superior quality of pig. Those firms 
engaged in the manufacture of bridges and railway material have 
had a fair share of home work. Amongst other matters which 
have come into the hands of West Riding firms may be noticed 
the beams, girders, &c., for the new North Bridge at Halifax, 
which have been made by Messrs. Cliff, of the Union Foundry, 
Bradford. Messrs. Close, Ayre, and Nicholson, of the Phoenix 
Foundry, York, have been busy with roofing for railway stations 
and other buildings. Amongst other orders they managed to 
secure the contracts for the iron roofing at the new Midland 
stations at Sheffield and Barnsley. Several West Riding firms have 
executed large orders in rails for Russia and other foreign parts, 
most of the chairs in which the rails were laid being wrought 
instead of cast iron. The expiring year has witnessed an advance 
to the men employed at several of the ironworks in South York- 
shire, and it is generally believed thatthe West Riding firms whodo 
not work on the Lowmoor principle will follow the example. Thecoal 
tradein the South Yorkshire district will be rendered memorable by 
one of the severest struggles on record. As to the state of trade, 
it cannot be said that the general trade bas been characterised by 
anything like an active business. During the first half of the year, 
and, in fact, up to September, the demand for house coal was by 
no means good. The tonnage forwarded to London and the south 
month by month showed a serious falling off as compared with the 
previous and other years. The demand for steam coal was also 
limited up to July or August, when a reaction set in, and mer- 
chants forwarded a goodly number of orders to the South York- 
shire collieries. Had it not been that the ports have remained 
open for a much longer time than is generally the case the quan- 
tity sent for export would still have been less. A very moderate 
trade has been done in engine fuel for Lancashire and other parts, 
and although prices have been far from remunerative, the masters 
in South Yorkshire have been scarcely able to compete with the 
Wigan and other districts which are nearer. During the year a 
very important question has been under the notice of the South 
Yorkshire coal masters, viz., the revision of the tonnage rates to 
London and other places. As most of our readers are aware, the 
advantage which the Derbyshire coalmasters have over the dis- 
trict 1eferred to places the South Yorkshire colliery owners in a 
very awkward position. The question as between the Great 
Northern and the Midland companies is now in the hands of the 
arbitrator, Sir J. Ka:slake, whose decision is looked forward to 
with great interest. As before intimated, the strikes and lock 
outs have heen a great drawback tu the prosperity of the trade. 
So early as the 3rd of March, 1868, 300 of the workmen employed 
at the Denaby Main Colliery struck work owing to the masters 
refusing to employ any Union men. On the 24th of the same 
month the men employed at the Chapeltown collieries, numbering 
not fewer than 800, were locked out by the masters, and are still 
idle, with nv prospect of resuming work. These were tollowed by 
the workmen in the employ of Mr. B. Huntsman at the Manor pits, 
and on the 24th of June upwards of 300 more came out at the 
Strattord Main Colliery, while a strike soon followed at the New 
Sovereign pit, which brought the number up to over 2000 men. 
The cost to the Union was after the rate of £1000 per week, and 
even now, after an elapse of nearly three-quarters of a year, over 
100 men still remainout of work. There has been a fair business 
doing at most of the West Riding collieries, and as a fair share of 
the coal raised at several of the pits is consumed on the spot b 
being converted into coke, &c., the men have been well pote nbn | 
The most prominent feature in connection with this district is the 
att-mpt to form a Union, and adopt the eight hours’ system. As 
yet, although a few collieries have adopted the change and a num- 
ber have joined the Union, the movement is by no means a 
general one, nor has it any promise of becoming so, at least for 
sume time to come. 

SELGIAN Raits.—(From our own Correspondent).— Belgian 
metallurgy, like the English iron trade, profited very largely last 
year from the increased demand for rails in Kussia, Hungary, &c. 
Thus the total exports of rais from Belgium in the first nine 
months of last year were 113,716 tons, as compared with 50,759 
tons in the corresponding nine months of 1868, and 73,453 tons in 
the corresponding nine months of 1867, 





INSTITUTION OF CIVIL ENGINEERS. 


THE following is the address of Charles Blacker Vignoles, 
Esq., F.R.S., President of the Institution of Civil Engi- 
neers, on taking the chair, for the first time, after his 
election, January 11th, 1870. 

GENTLEMEN, 

1. an assuming for the first time this chair, succeed- 
ing to so many distinguished and honourable pre-occupants, 
whose names are graven upon the marble tablet before you, the 
first duty is to express my deep sense of the honour which, by 
your kind suffrage, has been conferred, raising me to a position 
whereby I am called upon to preside over your proceedings, and, 
if it be in my power, augment the utility of our noble Institution. 
My second duty in point of form—though, for myself, I feel it to 
be almost paramount—is most cordially to thank my friend Mr. 
Hawksley especially, and the vice-presidents senior to me, who 
have so unselfishly waved their prior rights for a season, and led 
to the resolution of counci! to put me forward for president. To 
the very flattering concurrence of these friends, ratified by your 
most deeply-appreciated vote, I am this evening placed here thus 
prominently. I will endeavour, gentlemen, to prove that I shall 
not be found wholly disqualified for fulfilling the duties you have 
a right to expect from me. 

2. Let me be permitted to glance for a mument at the progress 
of our Institution, although in doing so there must occur sume 
unavoidable repetition of what has been expressed by former 
presidents on similar occasions, and is set forth in the recent 
annual report. It is due, however, to ourselves that our scientific 
brethren, in cognate professions and pursuits, as well as the engi- 
neering world outside of these walls, should be made acquainted 
with our success through more than one channel, for obvious 
reasons. 

3. The first president of this institution was that eminent 
engineer, Telford, who had but little support at first. 

4, Now, in the fifty-third year of assembling, the numbers are 
1636 members and associates, besides 173 students, whom we hope 
to incorporate with us from time to time. Well may I feel proud 
at being selected to preside over such an Institution. 

5. Pondering upon what should constitute the staple of my 
address, I propose to limit myself to a very few subjects. I shall 
commence by endeavouring to interest our younger members, and, 
I trust, the older ones also, by giving a rapid sketch of the pro- 
gress of events which has led to the present system on the Con- 
tinent. I will next speak of our own mode of going to work. After- 
wards venture upon notices of some of the chief professional sub- 
jects of the day, and, if your patience be not exhausted, I will 
conclude with reminiscences of matters which at the time were 
replete with interest to engineers. 

6. In following up this general outline I cannot engage to be 
very logical. I fear, also, that I shall not be able, when 1 come to 
reminiscences, to avoid allusions personal to myself. ‘still, amid 
the multifarious matter with which the speech and recollections 
of an old man are prone to be filled, something useful may be 
learned by the younger, something pleasing recalled by the elders ; 
may I say in the words of the Latin classic,— 

** Indocti discant, ament meminisse Periti.” 

7. Letme employ a metaphor—I hope not yet worn threadbare 
—and compare myself to a traveller wno has ascended a mountain 
top towards the ciose of a wearisome day, and looks on the scenes 
passed through, spread like a map at his feet. When he first 
started in the morning, ‘* distance lent enchantment to the view” 
—illusion vanished wien reality was attained; but the scenes 
once left behind, the enchantment returns partially, and, on a 
retrospective view, the brilliant pl.asures of hope seem to be 
replaced by the more sober pleasures of memory. 

8. In tracing the first steps of engineering, 1 need not refer to 
history for confirmation of what is self-evident, that in the earlier 
stages of the human race their first want must have been, as it 
now is, a supply of water for the men and beasts of tribes, whether 
nomadic or stationary, when no longer within reach of the natural 
streams and springs; and, assuredly, the individual who first dug 
a well in the desert, and raised water to the surface by the simple 
contrivance of pole and bucket, was the first mechanic—the first 
prehistoric engineer, whose rude invention, nevertheless, has been 
tollowed in all subsequent ages, introduced into most countries, 
and extended, by various applications of animal power, to the 
raising of water, wherever found, from a lower to a higher 
level. 

9. As civilisation advanced, and shepherds became cultivators 
of the soil, in the warm climates of the East, the fertilising and 
renovating water was led, by narrow artificial channels from the 
rivulet or lake, to the field and gardens. ‘These operations, how- 
ever primitive, must have required men of some experience, though 
perhaps not of extraordinary skill. 

10. Passing to eras less remvte, we find in Egypt, at both 
extremes of india, and elsewhere in the East, that similar under- 
takings were executed on a larger scale. It1is in Southern India 
that we first observe the additional feature of tanks. 

11. In the Presidency of Madras there are upwards of 53,000 
tanks, or reservoirs for irrigation purposes alone, exclusive of small 
tanks near villages, all executed by tue natives prior to the occu- 
pancy of the Deccan by the British. ‘he aggregate length of the 
embankment of these reservoirs is fully 30,0UU miles, that is, more 
than double the length of all the railways inthe United Kingdom ; 
bridges, culverts, sluices, &c., are more than 300,000 in number. 
The stored-up waters, sent forth at the proper season, still brings 
to the exchequer of the Madras presidency a yearly income of a 
million and a-half sterling (one-sixth of the whole revenue), 
although many of the finest of these reservoirs are in ruins, or 
useless from want of being properly kept up. One of them, the 
Ponairy reservoir, in the district of Trichinopoly, has a superficial 
area of about eighty square miles, say 50,000 acres ; the banks are 
thirty miles in extent. Another, the Veranum reservoir, has 
nearly thirty-five square miles of area, or upwards of 20,00U acres, 
and ten miles of banks, 

12. I caunot pause to speak of the ancient canals of Egypt, be- 
lieved to have formed a communication between the Red Sea and 
the Mediterranean, and to have been maintained for 600 years 
before and about 800 years after the Christian era, of the water 
works of imperial Rome, or the recent discoveries relating to those 
of Jerusalem ; yet, I may mention the Boeotian Canal, said to have 
drained the Lake Moeris by several channels carried in tunnels 
through the high mountainous barriers. ‘This canal is of such 
fabulous age as to have led fiction to usurp the place of history, 
and even of tradition, when describing the work at a period of 
time so far back as prior to the conquest of Greece by Rome. 

13. The long-celebrated canals of China have, in my view, been 
much overated, and the romance of their unknown antiquity has 
vanished, since the most trustworthy representations lead me to 
conclude that they are scarcely older than the works i: the Deccan, 
At all events, they date from less than 900 years ago, a century 
subsequent to the first irrigation of Valentia. In Spain, the Moors 
constructed canals uniting with rivers, particulariy the Guadal- 

quiver, and connecting Granada with Cadiz. They also introduced, 
when they conquered that country, their own system of irrigation, 
with the customs and laws relating thereto, which are followed at 
the present hour without material change. P 

14. ‘The embankments along the shores of our metropolitan river, 
the Thames, date back certainly from the period of the Roman occu- 
pancy of this country. ‘The struggle against the ocean maintained 
vy the inhabitants of the countries bordering on the North Sea 
began earlier, and so continues up to these days. 

15. I come to the middle ages. Canals were introduced during 
the twelfth century into Italy for irrigation and inland navigation, 
and about the same epoch into Holland. 

16. What I am endeavouring by these hitherto preliminary re- 
marks is to show that in those early times it was the Government 
of each country that felt com to undertake the execution of 
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works for public uses. Hence arose the ancient establishment of 
what is known in modern days as the Water Staat, as a necessity 
for insuring the perfect safety of the dykes. Hence, also, the 
germ of the system in France known as the Corps des Ponts et 
Chaussées, of which I will endeavour to sketch the rise and his- 


17. The Romans had, of course, spread their great military 
roads over ancient Gaul, though not to the same extent, compara- 
tively, as throughout England; they shared the disastrous fate 
which befel all such civilisation as existed previous to the early 

of the third century. In tbe seventh century, under 
King Dagobert, what were styled the Chaussées of Queen Brune- 
hault were perhaps partial restorations of the Roman roads; but 
this is doubtful, and the Capitulary of a Dp. 628 refers solely to 
matters of police and not to repairs. 

18. Towards the close of the eighth century it was that Charle- 
magne revived what were called in his decrees the ancient laws 
and customs, by which the whole population of the several dis- 
tricts, high and low, without exception, were bound to construct 
bridges and roads, under the directions of the provincial counts, 
of whom our lord lieutenant of a county may be taken as the 
modern prototype. These laws were partially enforced by the 
Carlovingian successors to the monarchy up to the middle of the 
ninth century. The word “ bridges,” however, is a misnomer for 
the works referred to in these and former edicts ; they were really 
only causeways across marshes and lands subject to inundations, 
or embanked approaches to rivers across which ferries were esta- 
blished. ‘The roads generally fell into absolute ruin. 

19. When the féodal anarchy was at its height, crowds of 
ilgrims flocked yearly to the shrines of favourite saints, and 
ence the establishment of fairs; then the Crusades began. Com- 

merce, rude and peripatetic, and a faint gleam of partial civilisa- 
tion forced attention to the state of the roads in the course of the 
twelfth century; but the want of bridges was felt to be a still 
greater evil, and called for prior remedy. Then it was that to 
build a bridge was deemed a work of charity, and large properties 
were dedicated in perpetuity to such pious purposes, of which we 
have several instances in this country—notably the estates whose 
revenues are still appropriated to the upholding of Rochester 
Bridge across the river Medway, and were applied to its recon- 
struction, effected alittle more than twenty years ago by Sir 
William Cubitt. 

20. About the above-mentioned epoch was formed the celebrated 
Monastic Order of Bridge Builders. The recognised title of a 
Monk-engineer of this order was, in the barbarous Latin of the 
middle ages, Pontifex (Constructeur de Ponts), bridge builder. 

21. This Monkisk order of bridge builders, which I shall not 
hesitate to characterise as the First Institution of Civil Engineers, 
continued almost uninterruptedly for several hundred years; it is 
not certain whether they were quite separate from others, their 
purely ecclesiastical brethren, but they were a mendicant order, 
solely, however, for raising funds for bridges. History records 
few of the names of these pious engineers, but the last was the 
Monk Romain, who, after long previous good service under Col- 
bert, became one of the first of the engineers in the Corps des 
Ponts et Chaussées of France. 

22. I cannot hope to find time for more than mention of the 
system of Corvée, or forced labour on roads and bridges, which we 
tind existing in the seventh century, then disappearing, or neirly 
so, until revived by Louis XIV, and continued, with all its evils, 
until 1790, the epoch of the first French Revolution. We have 
traces of this Corvée in what is called ‘* Statute Labour,” and 
“Parish Road Rates;” and I believe it is still in usage, unless 
recently abolished, in some of the Channel Islands. 

23. I must remark that, when the success of canals in the Low 
Countries drew the attention of Europe, a sort of mania arose in 
France for inland navigation. Most of these were rendered abor- 
tive and became abandoned from uncertainty in the supply of 
water on account of irregular rainfall, and from the pre-existing 
monopolies of the millers, who appear at all times and places to 
have been, as they still are, the natural enemies and thorns in the 
sides of the hydraulic engineer. Navigation on the upper branches 
of rivers rapidly ceased, but concessions for canals in France were 
then given. The Canal de Briare being the earliest, and next the 
Languedoc Canal, though neither was finished until about forty 
years after their first imperfect commencement. So early as the 
twelfth century, as I have aiready stated, large canals had been 
cut in Flanders, though the great canal from Brussels to the 
Scheldt was not completed until 1560; still a century before Louis 
XIV. had finished the earliest of those in France. 

24. 1t was Louis XI. who first established posthouses and relays 
of horses along certain chief roads. In 1550 the first road guide 
book for France was published, describing about one hundred 
routes. In 1556 a regular Chaussée from Paris to Orleans was 
made ; but for more than a century later the great highways (and 
for these only had any repairs been hitherto undertaken) were 
only suited for the rapid transit of horsemen, though wagons or 
other covered or uncovered vehicles, like the araba of eastern 
countries, or the tarantass of Russia, travelled in good weather 
over the wild tracks. It was in 1660 that the celebrated statesman 
Colbert was appointed by Louis XIV. Comptroller-General of 
Finance, and for many years exercised powerful and efficient rule 
over all the ways of communication, employing independent archi- 
tects and engineers, civil and military (most of whom he appears 
to have mistrusted, and paid all badly and irregularly). Much of 
their time and large sums were devoted to keeping passable the 
chief routes from Paris to the seats of war, for the passage of the 
Grand Monarque to enjoy the triumphs gained for him by his 
armies. 

25. At the death of Louis XIV., after several abortive attempts, 
the charge of the internal communications was taken out of the 
hands of the Fiscal Department, and the decree of the Ist of Feb- 
ruary, 1716, marked the date of the actual establishment and 
detinite organisation of the Corps des Ponts et Chausées; ahierarchy 
of engineers was then created, which, though the duties first attri- 
buted to them have since been vastly extended, still exists in its 
leading features. 

26. As now constituted, this Corps des Ponts et Chaussées forms 
the most important branch of the Government Department in 
France, designated as the ‘‘ Ministry of Agriculture, Commerce, 
and Public Works.” It is impossible in a brief sketch, such as I 
am attempting, to give more than a faint idea of the importance 
and many ramifications of this ministry, which includes the direc- 
tion, inspection, and in many cases the carrying out of what, in 
this country, are assigned to. various and generally independent 
bodies, or are not looked after at all, at least systematically. 

27. The engineering branch inspects and controls every railway, 
canal, and navigable river, whether completed and in operation or 
only in progress. It brings every mill and manufacturing establish- 
ment, worked either by water or by steam, under its direction ; 
mines, sunk or open, beds of minerals, quarries and collieries, 
come under its regulations, and, of course, all steam engines, 

tationary or | tive, Also all establishments for electric 
telegraphs, water, or sewage, and the streets and improvement of 
towns. A special office is devoted to the management of all the 
lighthouses, channels, and buoys on the coasts, estuaries, and har- 
bours. The construction and repair of highways and carriageable 
roads of every class come under its control. Further, it establishes 
the minute regulations for the preparations, on fixed scales, 
of every plan and section intended for the p' of soliciting 
a ——T and for every stage of the works subsequently 














combines in itself, and becomes, 
» resp ‘or many of the duties performed in this 
country by the “ Standing order ” and other committees of both 
Houses of Parliament, by some department or other of the Board 
of Trade, the Custom House, the Ordnance Survey Office, the 
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h phical branch of the Admiralty, the Trinity Board, the 
oods and Forests, the Board of and other public boards, 
and commissioners, by the county, city, and borough surveyors, by 





the waywardens, and by innumerable local officers throughout the 
United Kingdom ; besides many other duties and functions which 
in this country we have had no thought of creating for the pur- 
pose of control, but which are vested in this ministry by their 
perfect system of centralisation. 

29. To keep this enormous machine in good working order the 
subdivision of labour and responsibility has been carried to an 
extent which is a striking proof of the organising faculties of 
theFrench. There are in Paris about thirty-two Bureaux, each with 
its staif of chief, deputy, and clerks, of which fully one-half have 
their attention devoted exclusively to public works. So of the 
almost as many permanent commissions sitting in Paris. 

30. For the public works, the corps has 877 engineers in eight 
classes, of which 134 belong to the division of mines, and 4543 
conductors, in five classes, of which 149 are mining guards. In 
addition, there are 275 harbour masters and other port officers. 
In the whole, 5495 employés, at the present time nominally avail- 
able, and 150 officers are invalided with retiring allowances, there 
being nearly 200 widows of deceased officers in receipt of pensions. 
The Ecole des Ponts et Chaussées has fifteen professors, mostly from 
the corps, eight teachers, and thirty other persons on the staff for 
regulation purposes ; at present, however, there are only fifty-five 
pupils at the school. The Lcole des Mines has sixteeu professors 
(mostly engineers), eight teachers, and a large staff besides. There 
are only nine pupils. The two working mining schools at 
St. Etienne and at St. Alais have thirteen professors and teachers. 
\-e have often heard of the admirable modern management of the 
streets of Paris. ‘To effect this there are specially appointed six- 
teen engineers of all classes, and 152 conductors, who have charge 
of the public streets, roads, foot pavements, promenades, planta- 
tions, water supplies, and sewerage, all appointed by the minister, 
but paid for by the municipality of Paris. I am not now consider- 
ing the cost, but merely the organisation, which is certainly most 
complete and effective in its results. 

31. The late Mr. Hosking, Professor of Engineering and Archi- 
tecture at King’s Vollege, laid it down as a maxim, that it is ** the 
combination of the workinan and the man of science that forms 
the civil engineer,” and I adopt the definition, as we all must. 
But the engineer of the Corps des Ponts et Chaussées is a highly 
educated scientific gentleman, and as our esteemed member, Mr. 
Calcott Reilly, said in a debate a few weeks since, and there can 
be no better judge, *‘These engineers are all mathematicians.” 
No doubt; but very few probably are at first practical men. 
These are found in the class of Conducteurs des Travaux et Gardes- 
Mines, and the young engineers are usually wise enough, till they 
acquire their own experience, to rely on them, they being generally 
really workmen. 

32. These conductors of the Corps des Ponts et Chaussées are a 
most valuable, and, in the main, trustworthy body. They are 
entered, first, into the lowest of the six classes into which they 
are divided at the average age of about twenty-five, after having 
served an apprenticeship to some master workman. By the time 
they are fifty they get to rank as principal conductors, and after a 
further service in that rank, varying from three to thirteen years, 
they obtain appointments as sub-engineers, but rise no further 
from want of sufficient previous education; they may be considered 
as the corporals, sergeants, and sergeants-major of the corps. 

33. Those of higher grade (the commissioned officers, as it were, 
of the corps) enter the Ecole des Pouts et Chaussées at about 
twenty-one, and at the end of three, four, or fivejyears, are usually 
qualited for, and pass their examination, being then appointed as 
ordinary engineers of the third class, at which period they are not 
far from five-and-twenty. They then rise through all the ranks of 
the hierarchy, until they attain the position of inspector-general 
of the first class (the highest grade), after a service of thirty-six 
years, on the average. I have not been able to ascertain the rules 
of promotion, but | infer that the promotion is not altogether by 
seniority. Neither can I get any reliable information about their 
pay, except that the first forty engineers-in-chief of the first class, 
each having served about thirty-five years in the corps, on the 
average, appear to be entitled (under what circumstances I know 
not) to a salary of £520 a-year. 

34, Such are the arrangements in the celebrated Corps des Ponts et 
Chaussées of France. In theory the system is perfect, but it drags 
along terrible slowly according to our ideas—and we must come to 
the conclusion that, however powerful to control, it is ill adapted 
to originate. 

35. This complete organisation is kept up by the strictest super- 
vision. Among other regulations is the preparation annually of a 
volume or directory of five hundred closely-printed pages, chiefly 
tabular—bulky as the annual list of our army. It is interesting 
to turn over the leaves, and I shall place in the library a copy of 
the last publication for 1869, by way of voucher for the analysis 
I have given you, but there is no record of works executed, except 
occasionul and voluntary contributions from engineers to a separate 
official publication, by the department, entitled the Annals of the 
corps, commenced about forty years ago, and still regularly con- 
tinued. These Annals contain papers of the same character as 
those which appear in our own printed minutes; but they set 
forth, in addition, every decree and ministerial decision upon 
points of engineering practice ; especially in the working of the 
conditions in concessions granted. These can only be compared to 
a collection of reported law cases on these subjects, which in fact 
they really chiefly are. 

36. This system of interference and control in all matters of 
engineering has been adopted more or less stringently by every 
Government in Europe. It has been introduced into most of the 
States in South America. I have had to encounter it in France, 
Spain, Switzerland, Holland, North and South Germany, Russia, 
Austria, and Italy, and in its most annoying and most mischievous 
form in Brésil. 

37. Turning to the engineering of this country, the leading 
principle is that, except in a very few limited cases, the Govern- 
ment does nothing, recommends nothing. Everything is left to be 
accomplished by individuals and associations, and then the rule is 
to interfere as little as possible. ‘The practical result, however, is 
that wondrous improvements have been effected to a vast extent 
and in every direction, 

33, Private, or as they are popularly called, public companies, 
associated in devising improvements for local benefit, were not 
much known, perhaps I should rather say not appreciated in Eng- 
land before Sir Hugh Myddleton had directed the springs of St. 
Chad at Ware and Amwell into London, and the Duke ot Bedford 
had brought Dutch engineers to drain the Fen country; though 
it is known and must not be forgotten, that just previous to the 
alarm raised by the Spanish Armada, Sir Walter Raleigh was en- 
gaged in a survey for bringing water from Dartmoor to Plymouth ; 
still, what we now call private enterprise did not thrive generally 
till very much later. And it was not till the beginning of the 
second half of the last century that the tide of wealth began to 
turn towards effecting internal improvements. 

39. Although the proprietors in what was called the ‘‘ Old Quay 
Company ” had obtained an Act of Parliament in 1733 for improv- 
ing by weirs and cuts the rivers Mersey and Irwell, between 
Runcorn and Manchester, the first association incorporated for 
making a regular navigable canal in England was not till more 
than twenty years later, viz., in 1755, utilising the Sankey Brook, 
in Lancashire, and finished in 1760, six centuries after the first 
canals in Italy and Flanders, and a hundred years subsequent to 
the canals of Frauce being in operation. In 1758 the celebrated 
Duke of Bridgwater got his first Act of Parliament, and, says a 
popular writer of the past century, “‘then was awakened a 
— ardour for similar improvements among the landowners, 
armers, merchants, and manufacturers of the kingdom, and 
although there was not a Louis XIV. nor a Colbert to encourage 
them, there wanted not engineers equal to Riquet; and England, 
though late, began to rouse from her lethargic slumber, and pour 
forth the riches she possessed in her inland provinces.” 


(Zo be continued.) 
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3522. Tuomas Paipeavux, Sheffield, Yorkshire, “‘ Improvements in purify- 
ing and calcining gas and soap limes, and other chemical refuse of lime 
which has been used in the manufacture of such articles.”—6th December, 
1869. 

3624. James Hamer, White Horse-yard, High Holborn, London, “ Im- 
provements in steain engines.”—15th December, 1869. 

3651. Witu1amM Fou.ps, Paisley, Renfrewshire, N.B., “ Improvements in 
apparatus for heating feed-water heaters."—A communication from 
William B. Mack, Detroit, Michigan, U.8.—17th December, 1869. 

3661. Jonn Cowpery Martin, High-street, Barnes, Surrey, “‘ An improve- 
ment in the manufacture of finings as a substitute for isinglass for 
clarifying wine and beer.” 

3672. Davis WaTERMAN Baitey, Chelsea, Suffolk, Massachusetts, U.S., 
‘* A new process of laying composite pavements for streets, &c.” 

3673. Henry Kinsey, Nottingham, ** Improvements in the manufacture 
of surface condensers, hot-water apparatus, and in steam boilers and 
water heaters for the same.” 

3675. Georce Tomumson Bovusrie.p, Loughborough Park, Brixton, 
Surrey, “improvements in the treatment of aromatic secondary 
monainines for obtaining colouring matter.”—A communication from 
Adaim Charles Girard and George Ernest Camille de Laire, Paris.—18th 
December, 1360. 

3682. Georce Tuomas Livesey, Old Kent-road, Surrey, “ Improvements 
in apparatus used in the manufacture of gas.” 

8689. ALBERT Marcics Sitver, Wood-street, Cheapside, London, and 
Freperick Wuite, Camberwell, Surrey, ‘‘ Improvements in apparatus 
for indicating time, partly applicable to revolving apparatus other 

"—0th December, 1809. 
3693. Writias Epwarp Gepor, Wellington-street, Strand, London, “‘ Im 
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proved machinery for shearing and cleansing woven fabrics.”—A com- 

munication from Jean Baptiste Bourge and Jean Baptiste Lefebvre, 

Boulevart Bonne Nouvelle, Paris. 

8701. RiowarD WILLIAM PYNE, Belvedere- -road, Lambeth, Surrey, ‘‘Im- 
provements in vel '—2lst D 1869. 

3702. Joun Loaper, Upper Clifton-street, a « and WILLIAM 
Henry Cuiip, W Lumcsan Finsbury, London, *‘ Improvements in 
steam boilers.” 

3703. James PrircHarp and Jonny Cotttys, Glasgow, Lanarkshire, N.B., 
‘‘Tmprovements in embroidering or sewing, and in the machinery or 
apparatus employed therefor.” 

8704. Joun McFaruane Gray, Clayton- square, Liverpool, 
ments in marine compound steam engines.” 

3706. JosepH Brooke, Huddersfield, Yorkshire, ‘‘ An improvement in 
the manufacture of blankets and other pile fabrics, also druggets and 
other fabrics with unraised surface.” 

8707. Henry Bessemer, Queen-street-place, Cannon-street, London, 
“Improvements in the construction of steam vessels and sailing 
vessels, und in the means and apparatus employed for lessening or 
preventing sea-sickness ou board such vessels.” 

8708. GrorGe Futter, Georce Spencer, and Epwin Martiy, Horsley- 
down, Surrey, “‘ Improvements in feeding-bottles, and in the stoppers 
and fittings thereof, part of which improvements are also applicable to 
other purposes.” 

3709. Josep AsBury, Balsall Heath, Worcester, 
screw wrenches and screw spanners.” 

3710. WituiaM Buizarp WILLIAMSON, sen., Worcester, “ Improvements 
in fastenings for trunks, portmanteaus, boxes, and other like articles.” 
8711. Wittiam McKenzis, THomas Mc Kenzie, and James McKenzie, 

Dublin, Ireland, ‘Improvements in apparatus for sharpening the 

cutters of mowing machines.”—A communication from Messrs. La Due, 

Bliss, and Co., Chicago, IMlinois, U.S. —22ad December, 1869. 

3712. Ropert TuRNE rn, M: unchester, nit Improvements in machinery for 
preparing, twisting, or spinning cotton, and other fibrous materials.’ 

3714. James Rake and James W RiGHT, Copthall-court, London, ‘** Improve- 
ments in the method of and the means for supplying inland towns 
with pure salt sea water for bathing and other purposes. 

8715. Brisrow Hunt, Serle-street, ara -inn, London, “ Improvements 
in railway sleepers or supports.”—A communication from Charles 
Stanislas Nestor E tey. Paris. 

8716. JoserH Woopw AR vp, Darlington, Durham, “ Improvements in the 
mi anufacture of bricks, tiles, and slabs or blocks for building purposes.” 

3717. James Bernarp Goven, Rhyl, Flint, ** An improved collar stud.” 

3718. Cart Hersricu Roeckner, Upper Thames-street, and WILLIAM 
Henry Norrucort, Mark-lane, London, “Improvements in the process 
and method of disintegrating wood.” 

721. Joun Crawrorp Wacker, Hackney Wick, Middlesex, 

"pro ved mode of constructing and heating cooking and laundry stoves, 
3722. Wittiam Epwarp Newton, Chancery lane, London, ** Improve- 

ments in adjusting and packing the rails of railways.”-—A communica- 

tion from William Louis Winans and Thomas Winans, St. Petersburg. 

3723. Witttam Epwarp Newros, Chancery-lane, London, ‘ Improve- 

ments in forming the joints of the permanent way of railways, or in 

securing or connecting the rails together so as to turm a continuous rail 
ef equal strength and rigidity throughout.”—A communication from 

Willis un Louis Winans aud Thomas Winans, St. Petersburg, Russia. 

. Hesry Epwarv Newton, Chancery-lane, London, “ Improvements 
in traction en gines.”—A communication from Corydon Charles Merri- 
man and Owen Redmond, Rochester, New York, ‘ 
725. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ New or 
“Lane materials to be used as curt: tins ‘and blinds, together with 
the means of ornamenting the same.”—A communication from Adolphe 

Teissonniére, Boulevart St. Martin, Paris.—23rd December, 1869. 

8726. WittiamM Sumner and Eric HuGo WALDENSTROM, Manchester, ‘* Im- 

provements in machinery for boring copper and its alloys for making 

cylinders, rollers, and tubes.” 

WILLIAM Sumner and Ertc Hugo WaLpENstTROM, Manchester, ‘ Im- 
provements in the manufacture of cylinders, rollers, and tubes of 
_copper and its alloys 
8730. GeorGe Mitt Preperick Motrswortu, Northdown Hall, Bideford, 

Devonshire, ** The construction of improvements in the rails employed 

with grip wheels for facilitating the working of traction engines.” 

8751. James Harorraves and THoMmas Rosixson, Widnes, Lancashire, 
‘‘ Improvements in the treatment of pyrites, and in obtaining products 
therefrom.” 

3732. Perer Currie, Glenfield, Renfrewshire, N.B., “‘ Improvements in 
connection with machinery for teutering and drying woven fabrics.” 
8753. WitLiAM Hexry Baxter, Brixton Hill, Surrey, * Improvements in 
machinery or apparatus for weighing or measuring corn and other 

substances, 

3784. Wittiam McApam, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
collecting fares or payments on tramway cars, omnibuses, and on rail- 
ways, and in the apparatus or means employed therefor, which im- 
provements may also be applied for collecting money at places of 
umusement and elsewhere.” 

3735. Tuomas Girvorp McDiarmip, Southampton, Hampshire, * Im- 
provements in the rig of ships and vessels, and in the mechanism or 
apparatus for reefing and furling the sails of ships and vessels.” 

8737. Wittiam Epwarp Newton, Chancery-lane, London, “ Improved 
apparatus for, and method of, he: ating water, and purifying the same 
for use in steam boilers, and for other purposes for which pure water 
inay be required.”—A communication from Edwin Ruthven Stilwell, 
Dayton, Ohio, U.S, 

83738. WittiaAM Wutre, 
ments in velocipedes. 

3739. Fortune Francois Benvenuti, Swansea, Glamorgan, 
proved feeding inkstand.” 

$740. Sreruen Dixon, Nottingham, “ Improvements in the manufacture 
or production of skirts, petticoats, and other articles.” 

8741. Samuet WatKer and Epwarp Hott, Radcliffe, Lancashire, 
provements in steam pumping engines.’ 

3742. Henry Joun GirpLestone and Joun WARD GirDLEsTonr, Norfolk- 
street, Strand, London, ‘Improvements in ‘dry’ closets, commodes, 
and urinals,” 

3744. NarHaniet Grew, New Broad-street, London, “ Improvements in 
apparatus for measuring the weight or volume of water or other fluid 
supplied to steam boilers or other vessels, and the quantity of caloric 
transmitted to the same.”—A communication from William Fischer 
and Theodore Stiehl, Essen, Prussia.—24th December, 1869, 

3745. EDWARD PRIMEROSE How ARD VAUGHAN, Chancery-lane, London, 
‘‘Improvements in the manufacture of fluoride of potassium and 
sodium, and of hydrate and carbonate of potash and soda.”—A commu- 
nication from Carl Fricdrich Claus, Saarbriicken, Prussia. 

8746. THomas Hoxitr Lioybp, Stockport, Cheshire, “ Improvements in 
safety valves.” 

8747. Francis Witiiam Wess, Bolton, Lancashire, “ Improvements in 
mills for rolling and crushing metals and other materials.” 

8748. CHARLES ALFRED Markiotr and Epwarp Hot, Newton Heath, 
near Manchester, ** Improvements in steam engines.” 

8750. Wittiam Apams, Birmingham, “* Improvements in breech-loading 
fire-arms.”—27th December, 1869. 

8753. Cuartes Gorpon, Goswell-road, London, “Improvements in the 
construction of breech-loading fire-arms.” 

8754. WittiaM Robert Lake, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in sectivnal steam boilers.”—A communica- 
tion from William Philip Abendroth, John Griffith, George William 
Wundram, and Teile Henry Muller, New York, U.S. 

8756. ALFRED Upwarpb, Goswell- road, JAMES BANNEHR, Great Queen- 
street, and the Rev. Tuomas PeLHaM DALE, Ladbroke-gardens, Notting- 
hill, London, “‘ Improvements in the manufacture and purification of 
gas, and in the utilisation of waste and bye-products of gasworks.”— 
28th December, 1869. 

8757. Rosert Henry Kay and ALFRep Tuomas Riciarpson, Mobberly, 
Cheshire, “ Improvements in the manufacture of crape.” 

758. WILLIAM Sinnock, Bow, Middlesex, and James Pote.ase, Bodmin, 

Cornwall, ‘‘ Improvements in machinery for crushing ores.” 

8759. PETER GLEDHILL, Newcastle-on- Tyne, | “Improvements in ma- 
chinery for cutting coal and other minerals.” 

8760. Tuomas E DWARDS, Ladywood, Birmingham, 
condensing steam engines. 

8761. Bernuarpt Gustav HERRMANN, Swansea, Glamorganshire, ‘ Im- 
provements in the separation of metals.” 

8762. Witt1amM Epwarp Newton, Chancery-lane, London, ‘ Improve- 
meuts in tilting vessels or utensils, and in stands or supports for the 
Tar ”—A cummunication from John Gibson, jun., Albany, New 

fork, U.S. 

8763. WestLey Ricnarps, Birmingham, “ Improvements in breech-load- 
ing fire-arms and cartridges.” —29th A Penter, 1869, 


Invention Protected for Six Six Months on the Deposit of 
a Complete Specification. 

8772, Georce ToMLINSON USFIELD, Loughborough Park, Brixton, 

Surrey, ‘‘ Improvements in harness-operating mechanism’ for power 

looms.”—A communication from Erastus Brigham Bigelow, Boston, 

Suffolk, Massachusetts, U.8S.—30th 0th Desember, 1869. 


Patents on which the Stamp Dt Duty of £50 has been Paid. 

43. Freperick Berxarp Desrino, Bayswater, Middlesex, ‘‘ Engines for 
boring and working rock, &c. "3th January, 1867. 

46 WittiamM Epwarp NEwrTon, Chancery-lane, London, ‘‘ Augers.”—7th 

65. 


January, 1867. 
Chancery-lane, London, ‘‘ Pneumatic 
apparatus,” —8th January, 1867, 
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Malpas-road, Lewisham-road, Kent, ‘ Improve- 
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“Improvements in 


ILLIAM EpWARD Newton, 


THE ENGINKER 
57. RicHaRD kia A on-street, Westminster, 


‘Machinery for 

pocketing ho .”—9th January, 1867. 

58. WitiaM Taomas Svao, Vincent-street, Westminster, “Lighting 
railway carriages.” —9th Janvary, 1867. 

76. James Howarp and Epwarp Tenney’ BousFre.p, Bedford, ‘‘ Tubular 
steam boilers.”—11th Janvary, 1867. 

161. Wiu1aM Ciark, Chancery-lane, London, “ Blast furnaces.”—22nd 
January, 1867. 


Patents on which the Stamp Duty of £100 has been Paid. 

37. Henry BEsseMerR, Queen-street-place, New Cannon-street, London, 
“ Apparatus for p C., and other substances.”—5th 
January, 1863. 

114. Henry BesseMER, Queen-street-place, New Cannon-street, London, 
« Malleable iron and steel.”—13th January, 1863. 

68. ALEXANDER GUILD, Dundee, ‘‘ Breaking and cleaning flax, hemp, &c.” 
—8th January, 1863. 

87. Ropert Lutruy, Thavies-inn, London, “ Hydrostatic presses.”—1l0th 
January, 1863. 


Notices of Intention to Proceed with Patents. 

2503. Tuomas G1pps and CHarLes GELSTHARP, Jarrow-on- Tyne, Durham, 

‘Improvements in the extraction of copper from its ores.’ 

2504. NorBeERT DELANDTSHERE, Malines, asen, ‘*Improvements in 
combing machines.” —23rd August, 1869. 

2511. Jacos Frenavey, Dublin, Ireland, *‘ An improved tell-tale clock.” — 
24th August, 1869. 

2529. Horace Catt, Concord, Merrimack, New Hampshire, U.S., “‘An 
improved mode of and machinery for obtaining and applying motive- 
——, more especially designed for the transmission of the same to 
ong distances.” 

2532. Witut1amM Brown, St. Mary-street, Portsmouth, Southampton, 
“Improvements in the mode of constructing and disposing ships’ 
cabins to prevent sea sickness, the said improvements being also appli- 
cable to gun carriages on board ship.” “= 25th August, 1869. 

2533. CHARLES DenTON ABEL, gs, Chancery-lane, 
London, “ Improvements in "the means and apparatus for separating or 
dividing the ci arded fleece into slivers in carding machines for all kinds 
of filaments.”—A communication from Jean Baptiste Barée-Giot and 
Louis Julien Varlet- Marée, Remilly-sur-Meuse, France.—26th August, 
1869. 

2542. Francis JoserpH Drecuster, Cockspur-street, Westminster, “‘ Im- 
provements in stoves and grates or apparatus for cooking, heating, and 
other stove or grate uses, with rotary motion arrangements, and with 

appliances for rendering the same useful for fumigating, refrige- 
rating, sifting, winnowing, churning, cutting, and other purposes, 
where such rotary motion arrangements may be capable of being 
used.” 

2550. Ricnarp CuristornerR RAPrer, Weatminster-chambors, London, 
* Improvements in railway water cranes.”—-27th August, 1869. 

2558. Jonn Brown, Padiham, Lancashire, “Improved means of and 
appliances for facilits iting the exercise or riding of bicycles or velo- 
cipedes.” 

2559. Cuartes Samuvet WALKER Morr, Kilmarnock, Ayrshire, N.B., 
‘Improvements in safety apparatus for steam boilers, in apparatus to 
provide for and regulate the admission of air to steam boiler and other 

furnaces, and in apparatus to provide for the escape of water from 
steam pipes.” 

2561. Joun Loaper, Upper Clifton street, Worship-square, London, 
‘Improvements in rotary engines and pumps.”—28th August, 1869. 

2566. THomMaAS CaTTreLL, Strand, London, ‘* An improved method of treat- 
ing wood for the production of paper pulp.” 

2567. WintiaM =Freperick Wit.iAMs, Broad-street, Golden-square, 
=, “Improvements in boxes for holding jewellery and other 
articles. 

2571. Cuarces Rowett Strooke, Teignmouth, Devonshire, ‘‘ Improve- 
ments in safety cages for mine shafts, which improvements are also 
applicable to lifts for warehouses, hotels, and for other places.”—30th 
August, 1869. 

2530. Tuomas Witson, Birmingham, “ Improvements in screw and 
ratchet wrenches, part of which improvements is also applicable to 
pipe cutters.” 

2583. Satinac Scuirr, Great Alie-street, Goodman’s-fields, London, 
“Certain improvements in the mude of filling or charging pipes for 
smoking tobacco, and the apparatus or box for containing such pipe 




















priming or charges, and lights in combination therewith.”—1st 
September, 1869. 
2627. Richarp Martyn, Clinton Villa, Redruth, Cornwall, WiLtiM 


WiLttaMs Martyn, Penzance, Gwennap, Cornwall, and WILLIAM 
Cuar.es Trevena and THomas Henry Harry, South Downs, Redruth, 
Cornwall, ‘* An improved wheel buddle for dressing or separating tin 
ores and ores of all metals, and ore which is held in suspension in 
water and earthy substances,” 

20: - 2. Francis E.Ltersnavusen, Southampton-buildings, Chancery-lane, 

le mdon, ** Improv: ements in'the means and apparatus for utilising the 
force of the waves.’ 

2634. Georce Litre, Rutherfurd Park, New Jersey, U.S., ‘‘ Improve- 
ments in apparatus for composing, transmitting, and receiving tele- 
graphic communications.”—7th September, 1869. 

2720. Cuarces Bevter, Aldermanbury, London, “ An improved mode of 
manufacturing binding tapes.”-—A communication from Henri Augustin 
Joseph Lauwick, Comines (Nord), France.—18th September, 1869. 

2758. ALFRED VINCENT Newton, Chancery-lane, London, * Improvements 
in thrashing machines.” "—A communication from ’ Albert Sylvanus 
Whittemore, Williamantie, Connecticut, U.S., and John Edwin Atwood, 
Mansfield, Connecticut, U.8.—22ad September, 1869. 

2805. RoBert Har.ow, Heaton Norris, Lancashire, “‘ Improvements in 
valves or cocks.”—27th September, 1869. 

2941. WaLTeR Nort Hart ey, Lichfield, Staffordshire, ‘‘ Improvements 
in whitening or bleaching yarns, fabrics, and fibrous substances.”—9th 
October, 1869. 

3043, MICHAEL Henry, Ficet-street, London, “ Improvements in the 
construction of bridges, and in apparatus for the pu e.”—A com- 
munication from Thomas Charles Boutet, Boulevart St. Martin, Paris. 


—19th October, 1869. 
8501. JosHua Jeavons, Atlus Works, Sheffield, ‘‘ Improvements in the 


ABSTRACTS OF SPECIFICATIONS, 
The following descripti made Abstracts a cng ere 
ide Peuen Ol done lt lajesty’s Commissioners of — 
Class 1.—PRIME MOVERS, 
Including + wd Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, &c. 
1901. T. F. bah and J. GREEN, Gresham House, “ Furnaces.”—Dated 


21st June, _. 
The ee sides of the furnaces, through 
the frsoous produ are fitted with valves, — 
work on pa ital cs pas. Hee and, 





to the direction in which the: 

set, open or shut off communication with vertical flues at each end o: the 
furnace. A descen flue from the middle of each horizontal flue leads 
to zigzag flues ben the furna‘e, which conduct the gases to the 
chimney flue through a central flue, which is also fitted with a valve 
similar in construction and action to the valves before mentioned.— Not 
proceeded with. 

1909. a4 J. Evans, Methyr Tydvil, “‘ Rolling iron.”—Dated 22nd June, 


Two or more pairs of chilled iron rollers are arranged in an inclined 
series, and the plates, introduced between the first andfhighest pair 
of rollers, are then passed and to the p of the 
whole series.—Not proceeded with. 

1914. R. Morecanp and D. Toomson, Old-street, ‘‘ Steam rollers.”~-Dated 
23rd June, 1869. 

This consists, First, in constructing the steering wheel or roller to fit 
with a ball-and-socket joint on its shaft, whereby the steering roller or 
wheel is capable of ane angular position upon its shaft, which 
runs in fixed he framing of the engine, and thus the mount- 
ing of the guide roller — its shaft upon a turntable mechanism, as at 

resent, is dispensed with. The an, motion of the guide roller may 
effected by actuating a forked frame connected to its central socket 
either by a worm or pinion in with a curved rack on the frame, or 
by connecting to the frame a chain worked by any convenient mechanism, 
or the motion may be communicated in any other convenient manner. 
This arrangement of guide wheel or roller is applicable, not only to all 
descriptions of steam rollers, but also to traction engines. 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

or. W. Brace in, Robert-street, Chelsea, ‘* Velocipedes.”—Dated 24th June, 


869. 

This consists of an ordinary velocipede, with two large wheels and a 
guiding wheel in front. Upon the axle of large wheels is placed a small 
wheel, with a groove fora ban i formed around it. A large wheel is fitted 
between framework of the machine, having also a corresponding groove 
formed around it. The band is placed around these two wheels, and the 
treadles are worked by the feet of the operator turning the large wheel 
fitted between the ework, and to which they are attached. By 
means of the band motion is imparted to the larger wheels and the ma- 
chine propelled.—Not proceeded with 
1870. 8. Apas, Saltley, ‘* Velocipedes. ”— Dated 17th June, 1869. 

This consists in arran a box spring or springs on an axis (for con- 
venience) below the axis o' the driving wheels, which spring or springs 
may be flat or of wire, when economy is an object, but in a mechanical 

int of view the inventor prefers flat springs, which spring or springs 

e cts to an lar eye, working on the axis before-named, by 
means of a small band at right angles with its width, taking into a corre- 
sponding recess formed ‘on a concentric annular axis in connection with 
the box which retains the spring, and to which the inner .end of the 
spring is secured, the outer end being fastened in like manner to the 
inner side of the case or box.—Not proceeded with. 
1871. J. Bourne, Birmingham, “ Velocipedes.”—Dated 18th June, 1869. 

In place of the feet acting ly on crank pins upon cranks at each 
end of the axis me the front wheel, as usually practised in two-wheeled 

tor arranges foot levers, one on each side of the 

hind wheel of a > Mepea, and he connects such foot levers to the crank 

pe and cranks mounted at each end of the axis of the hind wheel, or 
y means of the connecting rods or links, 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
po tage Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

we. _ Know.es, Manchester, ‘‘ Doubling franvs.”—Daled 15th June, 


If ‘pwofolA yarn be wanted then two threads are wound together on 
these bobbins, but if three, four, or five fold be required, then such 
number of threads are wound together on each bobbin before being put 
into the creel of the oe Ps ng The bobbins are supported in the 
creel by what are called creel pigs. These pigs do not revolve, but the 
bobbins turn as the yarn is drawn off them. From these bobbins the 
threads of yarn on each bobbin are conducted into a trough containing 
water for wet doubling, a for dry doubling they are guided to the ordi- 
nary rollers without ‘h water, and from these rollers to the 
usual spindle —— fiyer to 4 twisted together, thereby producing what is 

ly cal d yarn. 

















1857. W. E. Newton, Chancery-lane, “ Manufacture of paper.”—A commu- 
nication.—Dated 16th June, 1869. 

The process the inventor proposes to a in order to effect the 
objects of the invention is a and boilin, 
process, and this combined process is nies an apparatus which wil 
admit of the os being carried -: with 1 great facility, and with 
much greater speed than hing rags h con- 

uct 
1860. W. R. Lake, & th 4, buildings, 

nication.—Dated 16th June, 1869. 
The ting apparatus is provided with a circular face or dial plate, 








bal * g stitches.” —A commu- 








manufacture of armour plates and other heavy orms of 
iron, steel, or of steel and iron i _ D ber, 1869. 

3557. WILLIAM TRANTE rR, Birmingham, ** Improvements in fire-arms.” 

3565. CHarRLes AnToNIO McCaLia, Northampton-street, te 
“Improvements in closing and stoppering bottles, tubes, and other 
such vessels, and in the means of regulating and measuring the flow of 

liquids from such vessels.”—9th December, 1869. 

3508. Jonn Garrett Tonocue, South " Ch ‘y-lane, 
London, ‘Improvements in machinery or apparatus for sewing or 
stitching together the numbers or separate parts of a volume in the 
operation of bookbinding.”—A communication from Henry Graham 
Thompson and Reune Martin, New York, U.S.—13th December, 1869. 

3614. Perer Parkes, Westbromwich, Staffordshire, “Improvements in 
machinery for cutting or shaping screw nuts and the heads of bolts, 
and for other like purposes.”—1l4th December, 1869. 

3618. WiLL1AM CoLLetTt,HOoMERSHAY, Willes-road, Kentish Town, London, 
“‘ Improvements in pipes and conduits, and in the joints thereof. ”—15th 
December, 1869. 

3640. Georce WILson, Field Head, Sheffield, ‘‘ Improvements in railway 
wheels.”— 16th December, 1869. 

2649. Louis STERNE, Great Queen-street, Wee, “Improvements 
a also applicable to bearing and other springs.”—17th December, 
1 

3668. Joun Carter Ramspen, Bradford, Yorkshire, ‘‘ Improvements in 
looms for weaving.” —18th December, 169. 

3680. FRANCIS ELLERSHAUSEN and THEODORE WERLE, Southampton- 
buildings, Chancery-lane, London, ‘‘ Improvements in the means and 
apparatus for utilising the force of the : waves. 30th December, 1869. 

3700. Wittiam GossaGe, Widnes, L ‘I in ng 
gases evolved during the processes of smelting copper ores so as to 
prevent the noxious action of such gases on vegetation.” —21st December, 
1 
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rsons having an interest in wees any one of —_ applications 
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4 the office of the Goamdeanale of Patents, within fourtomn days of its 








List of Specifications s Pr a dusting the Week ending 


1472, 1s. 10d.; 1498, 1s. 24.; 1500, 10d.; awa is. 6d.} 1529, 10d.; 1530, 
Is. 6d.; 1535, 6d.; 1636, 2s. 8d.; 1540,8d.; 1545, 10d.; 1657, 6d.; 1570, 10d.: 
1677, 6d; 1589, 6d.; 1593, 8d.; 1602, 10d.; 1612, 64.; 1616, 10d.; 1638, 4d.; 
1652, 4d.; 1654, 4d.; 1655, 4d.; 1657, 4d; 1668, 4d; 1669, 4d.; 1661, 4d.: 
1662, 4d.; 1663, 4d.; 1666, 4d.; 1689, 4d.; 167, 4d.; 1673, 4d.; 1675, 4d 
1679, 4d.; 1680, 4d.; 1681, 4d.; 1684, 4d.; 1689, 4d.; 1091, 4d.; 1692, 4d 
1695, 4d.; 1697, 10d; 1629, 8d.3 1700, 4d.; 170m, 4a 1708, 4d.; 1704, 4d. 
1706, 4d.; 1707, 4d.; 1709, 4d.; 1710, 4d.; 1711, 8d.: 1712, 4d.; 1713, 4d; 
1717, 4a. 1719, 4d.; 1721, 6d.; 1722, 4d.; 1723, 4d.; 1725, 4d.: 1727, 4d.; 
1728, ‘4d.; 1780, €d.; 1781, 4d.; 1732, 4d.; 1788, 4d.; 1741, 4d.; 1742, 4d.; 
1748, 4d.; 1745, 4d.;, 1761, 4d.; 1781, 8d. 


*,* Specifications will be forwarded b A gg tae the aE ce on 
receipt of the amount of price and must be 
remitted by Post-office Order, — at at the Post-o tice, a 
Holborn, to Mr. Bennet Woodcroft, » ber Majesty’ Sou’ 

; ann) Caapeenpanan ia 








whereon are formed a series of circles divided and numbered, and over 

each of these figured circles or circular scales is 4 pointer or index hand. 

The pointers are fixed on the ends of shafts or spindles, which by means 

i toothed wheels and pinions are geared in connection with a central 

pinion. 

1873. J. Grecory and E. Ainswortu, Newton Heath, “ Throstle frames.” — 
Dated 18th June, 1869. 

The inventors place each bobbin upon a disc, which is made to revolve 
concentric with and in the direction of the bobbin’s revolution, or at 
= in the ae ‘direction of the bobbin, for the purpose of easing 

e drag or i it.—Not p d with. 








Class 4.—AGRICULTURE. 
Including Agricultural a Implements, Flour 


+h 





1852. R. Hornssy and J. E. Paiwurps, » * Hay ig machines. ’ 
—Dated 16th June, 1869. 

On the frame of the haymaking machine, which is carried by the road 
wheels, is mounted an axis su) the rakes; it has crank arms ut 
its ends. The rakes are fixed upon tul , which are able to turn on this 
axis. On the tubes are with toothed wheels on the 


d these 
proce we ed for this purpose), or the tube and may be fixed on 
rg and the axis itself turns in its connection with the crank arms. 
1853. W. Woore, Bedford, “ ."— Dated 16th June, 1869. 
This consists, First, in one, two, or more circular knives or discs 
with cutting upon the frames of ‘hs, so that a portion of them 
rojects through slots in the breast or mould board, for Pave < 
, in the employment of an adj hang- 
aw with a chamfered or conical face, 


mgr 19th oF pan 1869. 
curved prongs or 
or plates carried on a — 
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the 
be separated from it in any other way. 


Class 5.—_BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
1902. C. D. Apert, Southampt * Closing gates.”—A communi- 
cation,— Dated 22nd June, 1869. 

This invention relates to ne egy be a) wherein the armature 
of an electro-magnet is caused, on faaing of a late caren 
release by a weight, spring, or other mechanical 
mechanism to set in motion the gate door, 


mi acted uw) 
force, and thus to allow su 
barrier, or semaphore to be acted upon. 
7, oe W. Neame, Birchington, “‘ Making fencings.”—Dated 24th June, 

This consists in the construction of fencing of pieces of metal linked or 
hooked together. The links of which the fencing is com; are made 
with hooks or a by preference one or other of the shapes or forms 
shown in the dra accom! ying the filed specification. The links 
are of v: lengths, accor e pattern made or the strength re- 

uired to be obtained, or the of the spaces to be produced in the 
encing.—Not proceeded with ———— 
Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, he, 
ue F. Seameen, New York, “ Breech-loading gun.”—Dated 26th 

une, ' 

This consists in combining with what is known as a breakdown breech- 
loading shot gun—as fitted with a suitable barrel lock to hold the barrel 
firmly in the stock against the breech-piece—a breech-loading rifle barrel 
made to —> the end of the shot barrel in the same manner as the shot 

, the rifle barrel being made about half the length of the shot 
barrel, so that it can be conveniently carried on the person of the sports- 
man or soldier in a small sack or sling in the same manner as the bayonet 
of an ordinary musket. 

—- > Bartzam, Sheffield, “ Filling cartridges.”—Dated 29th June, 


This relates to a previous patent dated 24th April, 1868, No. 1353, and 
ists in dispensing with the vertical side slots in the apparatus, 
which slots were applied in the moving and stationary flanges. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1845. D. DisHart, Gla%gow, “ Sewing machines.”—Dated 15th June, 1869. 

At the back part of the machine a revolving shaft is situated. This 
shaft carries a disc or crank, in which a pin is fixed, and it gears into a 
curvilinear slot in the needle-driving lever, for the of producing 
the n reciprocating movements of the latter. e driving shaft 
also is provided with an eccentric, the motion of which is converted by 
means of a connecting strap into a horizontal reciprocating movement of 
the shuttle-box.—Not proceeded wi 
aa B. yaw, Bethnal-green, “‘ Waterproof overcoats.”—Dated 15th 

une, : 

The object is to ventilate parts of waterproof overcoats and other 
garments, in order to ventilate them over the shoulders and upper parts 
of the coat and under the arms. The inventor removes from such parts 
of the coat the waterproofing material; and to prevent rain passing 





hoildi: 











through such of the coat he places over them a cape of waterproof 
material fixed to the coat around the neck, and down so as to 
overlap the ventilated portions of the coat. 
1848. 8S. V. Fontana, Copthall-court, “ Har "A icati 
—Dated 15th June, 1869. 
The improved harmonium is constructed with a base or foot, upon 
which the bellows are arranged in the usual manner. From this base the 


back of the instrument extends upward to the horizontal case within 
which the hanism is losed, and whosé front upper part carries the 
keyboard and stops. The back of the instrument has a joint or division 
about midway between the base and the horizontal u per case, and 
another joint or division just below the case ; and these joints form the 
means whereby the folding-up of the instrument is accomplished.—Not 
proceeded with. 
1856. A. Destona, Southampton-buildings, “‘ Sewing boots.”—Dated 16th 
June, 1869, 

The inventor employs an instrument in the form of a ring, with a 
portion of its circumference removed, one end of such instrument being 
provided with a — so as to enable it to pierce the holes in the 
material, whilst c’! to the other end is formed a barb or hook of a 
similar character to a crochet hook, to take the thread through the work. 


1859. C. Matton, Denton, “‘ Hat pad.” —Dated 16th June, 1869. 
This consists Pong an mp in combining a oe of soft material, such as 
a 





that known in the trade as swansdown, wi covering of silk, satin, or 
other similar woven material, by the interposition of a thin sheet of 
gutta-percha, india-rubber, or other similar subst which 





adhesive on the application of heat thereto.— Not proceeded with. 
1861. J. Kirk, 8. SHetmerpine, and C. Froacart, “ Felting hats.”—Dated 
16th June, 1869. 

The inventors propose to use two or more sets of rollers upon the same 
framework or standard, or, in other words, to make the es double, 
threefold, or fourfold, or more, acco to ces, thereby in- 

ing their productive capabilities, and, at the same time, greatly 
economising the cost of making the machine, and the power and appliances 
required to drive it, asjwell as enabling one man to attend to more than 
one machine at a time, and thus economise his labour. 
1862. J. H. Banks, Knutaford, “‘ Convertible desks.” —Dated 16th June, 1869. 

The claims are as follows:—First, the particular disposition and 
arrangements of the various parts in relation to each other ; Secondly, 
the os or bearing board for the purpose and use as described ; 
Thirdly, the formation of the slate pocket or receptacle, whether con- 
struc in the manner described or in any other similar manner ; 
Fourthly, the application of the inkholder or holders above mentioned 
in relation to school desks or any other suitable contrivance. made in 
metal or wood ; Fifthly, the construction and use of the hinge, all sub- 
stantially as described in the specification filed by the inventor at the 
Patent-office, 
=, = and E. Bricntman, Bristol, ‘‘ Boots and shoes.”——Dated 17th June, 


The inventors first secure the welt or middle sole to the inside sole and 
upper leather by riveting or screwing, and then they attach the outer sole 
to the welt or middle sole by sewing either with thread or wire. The 
article is then finished in the way. 

1869. W. R. Lake, Southampton-buildings, ‘‘ Culinary utensil.”—A jcom- 

pe eps: = me gene ta June, 1869. 

1s a utensil combining in its construction a ring, 
an internal conveying flange, an adjustable grate, and a cover. ; 
1875. J. Naprer, Glasgow, “ Cooking ranges.” —Dated 18th June, 1869. 

This consists in forming on some of the |parts which are to be fixed 
together certain projections which enter into correspondingly formed re- 
taining brackets, fixed or formed in the other parts to be united. These 





the compound which is known to the trade as “green vitriol,” 4.¢., sul- 

phate of protoxide of iron. 

1890. E. H. C. Monckton, Threadneedle-street, “Iron and steel.” —Dated 
19th June, 1869. 

In order to procure iron direct from the smelting furnace in its state of 
greatest purity, and also in a condition best suited for conversion into 
cast steel, the inventor constructs his smelting furnaces in a manner 
totally different from those hitherto made. He places fire-places outside 
a furnace (somewhat on the plan of a potter’s furnace or of a brick-kiln, 
without special regard as to shape), with flues, through which the flame 
passes into the interior. 

1893. M. Orsson, Richmond-road, “‘ Preserving animal and vegetable sub- 
stances.” —A communicatton.— Dated 21st June, 1869. 

This invention consists in using boraic acid for preserving food and like 
substances of animal or vegetable origin from turning sour or rancid. 
1927. J. Mactntosn, North-bank, Regent's Park-road, “Waterproof varnish.” 

—Dated 24th June, 1869. 

In making varnish the inventor takes eight parts of rectified petroleum 
spirit, in which he dissolves two parts of prepared gum dammar, and 
filters or strains the whole, as well understood. In making paints the 
inventor takes stearic acid or paraffin, alone or in combination, and 
reduces them by means of heat to a liquid state. To every cight pounds 
of paraffin or stearic acid, alone or in combination, he then adds two 
pounds of gum dammar. The paints may be coloured by any suitable 
colo matter and may be applied in a heated state, or when used cold 
~ be diluted to a suitable consistency by means of rectified petroleum 
spirit. 

1911. W. R. Lake, "Southampton-buildings, “ Combustible compound.”— 
Dated 22nd June, 1869. 

This consists in a burning compound formed by mixing the solid pro- 
ducts of the dry distillation of coal, slate, asphaltum, bitumen, and 
mineral oils, with the liquid products of the dry distillation of the same 
bodies. This mixture is burnt in oxygen. 

1915. W. Spence, Quality-court, “ Manufucture of sugar.”—A communica- 
tion.—Dated 23rd June, 1869. 

This relates to the extraction of the juices of beet-root, applicable to 
the manufacture of sugar and tv distilling purposes, and has for its object 
the saving of manual labour for grating, also for dispensing with hurdles, 
sacks of woollen and other fabrica, with costly maintenance and frequent 
injury to the juices, also the increasing of the yield of sugar or alcohol by 
the regular washing of such pulp as it passes from the grater, being, 
first, well pressed, then washed and pressed again, and afterwards allowed 
to fall into a wagon or other suitable receptacle, all in the course of about 
five minutes more or less, 

1931. A. H. Sritu and D. Lane, Cork, “ Gas.” —Dated 24th June, 1869. 

The inventors mix in a pug-mill or otherwise cual tar with small coal or 
with a mixture of small coal and breeze. They then pass the whole 
mixture under heavy-edge runners or through crushing rollers, until all 
the ingredients are thoroughly incorporated and ground together. This 
mixture so ground is placed either by itself or mixed with ordinary cual 
in the retorts to be carbonised. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
1920. A. M. CLark, Chancery-lane, ‘‘ Electric telegraphs.”—A communication: 
—Dated 23rd June, 1869. 

The inventor claims, First, obtaining a synchronous action of the mani- 
pulator and receiver by causing the receiver to work faster than the 
i , and stopping it at every turn, when it is again started elec- 
trically by a current from the receiver at the moment when the two 
apparatus pee ene employing for the purpose the two independent 
systems of wheelwork arranged. Secondly, regulating the motion of the 
wheelwork of telegraph apparatus generally by the circular vibrations of 
a diapason, or the rectilinear vibration of a cord or flat spring. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
174g. A. M. Crank, Chancery-lane, *‘ Motive power.”—A communication,— 
Dated 5th June, 1869. 

This consists in an improved combined polydynamic motor, and also in 
the combination of the various parts, either by the aid of steam or of 
compressed gases, generally for driving a second fly-wheel, all as before 
described.-—Not proceeded with. 

1752. W. R. Lake, Southampton-buildings, “ Reins fer saddle horses.” — 
A communication. —Dated 5th June, 1869. 

This invention consists in making the rigid flexible reins, which permit 
of acting upon the bit, either by pulling or pushing to move the bit back- 
ward and forward, the reins tong either made permanently rigid by a 
spec‘al construction, or rigid only at the required moment by the 
adaptation of tworigid parts which compose the riding or training whip. 
1821. This specification is not yet filed. 

1830. M. Benson, Southampton-buildings, “‘ Sawing wachinery.”—A com- 
munication.—Dated 15th June, 1869. 

This consists in constructing the wheels of such muchines without 
fianges, the saw being kept in proper position on the face of the wheels 
by an improved antifriction guide, and by changing the relative position 
of the axis of the wheels so as to cause the saw to bear more or less 
against the guides of such adjustment. 

1840. J. T. Masson, Paris, “‘ Apparatus for carrying invalids.”—Dated 15th 
June, 1869. ° 

The sides of the apparatus are by preference made of tubular iron 
strengthened by pieces of wood. e side pieces are provided with 
handles to work the yey The side pieces are each provided with a 
hinge, so that each half of the apparatus can be folded up, but to keep 
them, when required, in a straight line, the collars or guides are used. 
The collar is not = free to slide in the slide pieces, but on small supple- 
mentary rods as well. Thus, by disengaging the collars from the rods 
(by sliding them thereon), the end or ends of the apparatus is or are folded 
up, and a seat or couch is formed mounted on wheels. 

1843. C. Stuart, Manchester, ‘‘Chain pulley blocks.”—Dated 13th June, 1869. 

This consists in the use and application of a worm and worm wheel, and 
arrangement of toothed gearing to such lifting blocks.— Not proceeded with. 
1849. W. R. Lake, Southampton-buildings, “Producing enamelled surfaces.’ 

—A communication.—Dated 15th June, 1869. 

This chiefly relates to enamelling upon iron, and the process is as fol- 
lows :—The iron is first formed into sheets of the required length, width, 
and thickness, and is of such quality as may be desired for the degree of 
finish and excellence to be given. The sheets are then immersed in any 
appropriate acid for a sufficient length of time to loosen or remove foreign 
matter from the surface, then heating them to a degree varying from about 
650 deg. to about 850 deg. Fah., more or less, according to circumstances. 
The inventor either heats the sheets separately—that is, separated from 
each other, but simultaneously with the heating of the box : or he places 
one upon the other flatwise in the as yet uncovered box, and then heats 
the box and contents together. When the box and contents (whether the 
latter have been separately heated or heated only whilst in the box) have 
received the proper degree of heat the box (preferably before being taken 
from the furnace) is to be covered by a suitable metallic cover, to prevent 
as much as possible exposure of the contents to the action of the atmo- 
sphere,and then withdrawn from the furnace, andthe sheets immediately 
subjected to the direct blows of a rapidly automatically operated hammer 
or hammers, the cover and parts being so arranged and actuated that the 








rts also have a flange or strip formed on them exterior to the retai 
racket, so as to close over the joint ; and when the projections are passed 
into the retaining brackets the flanges prevent them from se ting, 
except when it is required to take the parts asunder, which is effected by 
sliding them from each other in the longitudinal direction of the joints. 
—Not proceeded with. 
1886. H. BANERICHTER, Allen-street, ‘‘ Show cases.” —Dated 19th June, 1869. 

The inventor constructs his show cases or fancy boxes either square or 
any other form, and of any required size. He next constructs a second 
case or tray of a circular or er form, tu contain any required number 
of compartments, to be lined with velvet or other , in which the 
articles for show are placed. This he terms the internal case. This 
second case is then suspended on, and attached to, one side of the external 
case, and also again suspended in the centre of the ex’ 
of a brass rod which runs both the 
to keep the latter in its req position. 


. Class 8.-CHEMICAL. 
D Chemical and Pharmuceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
1836.J ve ; =f — 
- H. Jonnson, Lincoln’s-irn-; “ a 
sienniiiatens i 211th June Vat. Manufacture of sugar.”—A com- 
The extraction of juice by the aid of chemical, OF 
defecating agents, such as sulphate of lime, chloride of calcium, or their 
thus. od mney be eel ready and economical purification of the 





i neluding Special 





oe “ Preparing sulphates.”—A com- 
btaining what in refining gold and silver is called 


This consists 
“fine silver,” which is accomplished by crystals of sul; 
of silver in & peculiar manner, and by seducing thems with a solution of 





or bh 8 may act through the cover and directly upon the 
entire upper surface of the top of the pack of sheets, and that the heat 
and gases shall be confined, as far as practicable, within the box during 
the hammering process. 

1850. G. W. Fox, Manchester, “ Treating medicinal oils.” —Dated 16th June, 


1869. 

The inventor takes the oil in either of the forms or conditions, and he 
mixes therewith a sweet syrup, made from honey, sugar, malt, some de- 
scriptions of fruit, or from other saccheriferous materials capable of yield- 

a sweet and wholesome syrup, and also mixes therewith a portion of 
fruit or vegetable acid, as, for example, citric or tartaric acid, lemon or 
lime juice, or other suitable acid, and he also mixes therewith a por ion 
of aromatic essential oil, tincture, or essence, such as will irapart to the 
mixture an agreeable flavour, as, for example, of lemon, citron, orange, 








cloves, i sy mmaye or almond, or in lieu of the oils, 
tinctures, or btained from the natural spice or fruit, he uses 
artificial preparations, as, for example, the artificial essence of pineapple 


or of other fruit. 

1863. J. Harpine, Warrington, ‘‘ Mail bags.”—Dated 17th June, 1869. 
Along one or more sides of the bag the inventor secures one or more 

strips of leather or other material, provided with one or more loops, as 

oy by found desirable, in order to accommodate the pee fastening 

to contents of the bag or receptacle. The means of fastening consist 

of a strap provided with an eo or ring, and slots or holes, through which 

the eye or ring is fastened.—Not proceeded with. 

1864. W. MoNazs, Clapton, “ Fasteners for bands.”—Dated 17th June, 

1869. 


This relates to improvements in the construction of fasteners or 
for bands, and in the modes or methods of applying fasteners 

to metal bands or hoops, and relates chiefly to the means of f: or 
securing together two pieces of overla| metal or material, or the two 


ends of a metallic which overlap other, such be generally 
employed for surrounding and securing bodies or cles r in bulk, 
such as bales or bundles which have been subjected to considerable com- 





pression, and which require to be bound or “hooped about” so as to 

retain them in their compressed state. 

1865. J. H. Jonxson, Lincoln’s-inn-flelds, “ Picka.”—A communication.— 
Dated 17th June. 

This consistsin the making of picks with bills or picking tools detachable 
from the handles, the handles being provided with a metal socket for the 
reception of the bill, which is confined to its place by a screw plug. 

1872. J. G. Tonave, Southampton-buildings “ Glass articles.” —A communi- 
cation.—Dated 18th June, 1869. 

The object is the application of the effect of calcination (granulation, 
fissuring, or cracking,) consequent upon the sudden contraction of the 
surface of heated glass when brought in contact with water, to the 
production of regular and irregular designs upon various articles, more 
particularly those which are employed to reflect or transmit light, such as 
globes, shades, reflectors, lamp glasses, or other transparent or semi-trans 
parent articles made of glass. 

1877. W. TornHam and 8. Weis, Birmingham, “ Kettle handles."—Deted 
18th June, 1869, 

The inventors make the grip or middle part of the handle which is 
grasped by the hand tubular, and of a cylindrical or other figure. The 
middie or tubular part may be made of iron or other metal, and may 
either be cut from tubing, drawn in the ordinary way, or made from pieces 
of sheet metal, bent or stamped into the required form, and either brazed 
or unbrazed at the joint. his middle tubular part of the handle is 
connected with the other parts or sides of the handle, by means of cast 
junction pieces cast in metal or chill moulds. 

1878. M. Anprew, Melbourne, “‘ Locks and latches.”—Dated 18th June, 1869. 

The latch bolt is situated at the bottom end of the vertical arm of a 
crank lever, the horizontal arm of the lever being situated immediately 
above the follower, fixed on the spindle of the latch. The crank lever 
turns upon a centre in the upper corner of the lock case, the arms of the 
lever being respectively parallel to one of the vertical and one of the 
horizontal sides of the case when the lever is in its normal position. By 
turning the knob of the latch spindle the follower raises the horizontal 
arm of the crank lever, and withdraws the latch bolt.—Not proceeded 
with, 

1881. T. Sitver, Southampton-buildings, “ Bill-holders 
tion.—Dated 19th June, 1869. 

The device consists of a flat base or back-piece, and a spring bar, or 
pair of such bars, formed by the extension of the ends of a spiral spring, 
the extended parts being bent into the proper form, and arranged upon 
the base or back in such a manner that the spiral spring always tencs to 
keep the bars in contact with the base, so that any letters or other papers 
inserted between the base and the bars will be securely held thereby. 
1882. J. BuLiovau, Accrington, and C. Cattow, Burnley, “ Loous.”— 

Dated 19th June, 1869. 

The inventors construct the dents of rolled or flattened wire, or the 
upper portion of the length of each dent is flattened, that is, the dent is 
flat on two opposite sides, and its projecting end is convex or rounded, 
or the angles or axis removed, so as to prevent a smooth or even point to 
the yarn ; the dent so formed may be made very thin, soas to occupy the 
least possible space between the yarn and yet be of the necessary strength, 
because its breadth may be much greater than its thickness ; the convex 
or rounded form of the projecting end of the dent prevents damage tu 
the yarn or injury to the weaver,—Jot proceeded with. 


"4 communica 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

QUARTERLY MEETING YESTERDAY: Great attendance : Previous ex- 
pectations — REPORTS AS TO TRADE: Quiet: Buyers resisting 
advance—W ALES AND SCOTLAND COMING IN: Round bars and 
sheets instanced—Profitless prices at 153s, advance—Pies: Best 
sold well ; common less freely—THE TARIFF QUESTION IN AMERICA 
AND FRANCE: A tub to the French protectionist whale; Pig iron 
and moulded cast iron : Regulations for their admission into 
France—Mr. BRIGHT ON THE TARIFF QUESTION—A BIRMINGHAM 
MACHINE FIRM AND THEIR FRENCH TRADE: Seventy men constantly 
on for France—NortTH STAFFORDSHIRE IRON TRADE— Machine 
and casting trades—EXPECTED VISIT OF THE ROYAL AGRICUL- 
TURAL Socrery—MEtTRoroLtitaN CARRIAGE CompaNy—HIGH- 
LEVEL RAILWAY FROM DUDLEY TO BrRMINGHAM—SOUTH MIDLAND 
ENGINEERS’ ASSOCIATION : Lecture by Government Inspector to 
colliers : The use of the barometer. 


| Yesterpay (Thursday) there was a very numerous attendance in 


the Town Hall, in Birmingham, of all persons immediately inte- 
rested in the iron and other trades of this district. It was the 
quarterly meeting, and on most hands there was a more than 


| usual desire to ascertain the correct condition of the market in 





| respect of the necessities and the intentions of consumers, 


It cannot, however, be said that the reports were favourable 
either as to the readiness of the latter to give the higher prices 
now current or that they indicated anything more than a very 
quiet demand existing upon almost every hand, Trade seems to 
have settled down in a very quiet condition in almost every de- 
partment. It seems to have called a truce with time. But that 
this truce will be of long duration it was not conceded, the im- 
pression being, on the contrary, that the early demand for iron and 
machinery will be great and widely expressed. 

On that account the leading firms were disposed to require full 
rates for all the commodities offered. But it cannot be said that 
they in no case gave way where buyers were stout in their refusals 
to give what was asked. 

There was not a large number of sales reported by the makers of 
finished iron; for here, more than in any other branch, there is 
opposition to makers’ requirements. Consumers hold out stoutly. 
In consequence, not a few makers had to get new orders, to con- 
sent to terms which leave them very little profit, 

In almost every department there is a falling off in demand, as 
compared with the date immediately before Christmas, and there 
is less doing this week than last. 

Some few of the best bar firms are tolerably well-to-do in that 
department, but the extent of activity is unequal, and consumers 
who require tensile strength are purchasing from Wales on better 
terms than the makers here can offer. 

Sheets are decidedly quiet, as well for the galvanising as for the 
nail works. Here, again, the high prices of this district havejgiven 
its competitors an advantage. 

Galvanising sheet orders are now being taken largely by the 
Glasgow firms at prices which we cannot touch. Yet Glasgow is 
generally one of our best markets for sheets—as well corru- 
gated as plain. For best thin sheets some makers are accepting 
prices which are under the recent advance to the extent of 15s. 
aton. Atthis figure, however, they assert that they get no profit, 
some of the pigs used having gone up 10s. a ton, at the same time 
that coal od labour are both dearer than before the rise. 

There were sales of pigs yesterday, but the purchases were 
largest in respect of those qualities which are used by the makers 
of first-class finished iron. The consumers of other qualities held 
back, for of those descriptions there is a larger supply. Heavy 
arrivals, however, continue to be reported. 

The tariff questions in the United States and France were much 
discussed; and no good was believed to be boded in respect of 
France by that which has been deftly described as throwing ajtub 
to the Protectionist whale in that empire. 

A Paris telegram, dated Sunday, announces a Ministerial decree 
of considerable importance to the iron trade. It is ordered that 

ig iron shall continue to be admitted into France under the rules 

id down for temporary importation. Moulded cast iron or pi 
iron which has undergone a second process, however, will be od 
mitted with the same privileges only when it is intended for the 
manufacture of cast iron articles. In other words, the slightest 
hand manipulation deprives the manufacturer of the privileges 
granted in respect of pig iron, and subjects the articles toan increased 
export duty. The object of this is clearly to increase the revenue, 
the Ministerial argument, no doubt, being that, if iron is so much 
improved in value by French labour, the national treasury is en- 
titled to a share of the benefit. And the surveillance of the autho- 
rities is brought in to guard the evasion of the law, for the decree 
orders that all iron, as well as other metals intended for casting, 
shall be sent only to foundries especially authorised for that kind 
of manufacture. Again, importers of iron made by charcoal can- 
not re-export articles of coke iron with the same privileges; and, 
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moreoyer, credits for the temporary admissions referred to will be 
opened to importers only at the instance of the Consulting Com- 
missioner on Artsand Manufacture. 

These same questions continue to agitate more the mind of cer- 
tain of the workmen in Birmingham than their masters. It may 
be hoped that they profited by what was said to them on Tuesday 
night by the President of the Board of Trade. 

The North Staffordshire iron and coal masters have held their 
quarterly meeting. Trade was reported to be moderately active, 
the orders coming in from time to time being sufficient to keep 
works going from eight to ten turns a week. The rise in prices in 
November had continued to check the demand. No alteration 
was made in the prices yesterday. Pig iron had been disposed of 
in large quantities during December, at prices about 5s. per ton 
above those of the previous quarter. This was not in proportion 
to the declared price of finished iron, but it was thought that, as 
stocks were reduced, the prospects were likely to improve. There 
was no new feature reported in the ironstone and coal trades since 
the end of the year, nor any improvement in demand or prices. 
A committee was appointed upon the subject of rates for traffic, 
with full powers to take such steps as they might consider neces- 
sary. Mr. Udall and Mr. Heath were appointed to represent the 
association at the Mining Association of Great Britain. 

The makers of machinery and hardware goods generally about 
Birmingham and its immediate neighbourhood are nearly all doing 
a better comparative trade than the ironmasters. 

The agricultural machine and implement makers of this district, 
together with the makers of fencing and such like farming 
apparatus, are hoping that they may have an opportunity of 
exhibiting their products near home at the 71st meeting of the 
Royal Agricultural Society. The council of that association have 
intimated alike to the authorities of North Wales, of Cheshire, 
Shropshire, and Staffordshire, that they are prepared to receive 
invitations for that year from those places. The Staffordshire 
people are alert. The mayors of the several boards in that 
county, called together by the Mayor of Stafford, are meeting with 
a view to determine from which municipality the invitation shall 
goup. That point determined, the whole force of the county, 
with the Lord Lieutenant at its head, will be brought 
to bear upon the council with a view to Staffordshire being 
selected. Wolverhampton is likely to be determined upon, for it 
is not only the largest and most important borough in Stafford- 
shire, but it is likewise the town best provided with railway 
accommodation—the London and North-Western, Great Western, 
and the Midland all running into it. The Royal Society has 
never yet been to Wolverhanipton, and there is reason to conclude 
that if a hearty invitation should be sent to them from that town 
they willaccept it. All experience proves that those shows which 
are held in populous perdi ‘or tere districts are the most success- 
ful. If the expectations entertained here should be realised, con- 
siderable impetus will be given to the preparations of manufac- 
turers hereabouts for next year’s show. 

It is understood that the Metropolitan Carriage and Wagon 
Company will pay the usual interim dividend at the rate of 5 per 
se per annum for the half-year ending the 31st of December 

ast. 

The people who are moving with a view to the formation of a 
high level railway to connect Dudley and Oldbury with Bir- 
mingham are displaying some earnestness. At a meeting of the 

rovisional committee who have the scheme in hand, held on 

‘uesday night in Dudley, it was resolved that the deposit of £9500 
should . placed in the hands of the bankers, so that the scheme 
might be proceeded with, and the bill laid before Parliament. 

The South Midland Mixing, Civil, and Mechanical Engineers, 
in carrying out their purpose of instructing the butties and doggies 
who have the direction of the underground work at the collieries 
hereabouts, have induced Mr. J. P. Baker, the Government In- 
spector of Mines for this district, to consent to deliver a course of 
lectures. Mr. Baker gave the first of the series in Wolverhampton 
on Monday last. The inspector discoursed for two hours upon 
mining and underground gases, to an audience, the majority of 
whom were of the class whom it was desired to instruct. Upon 
the use of the barometer and thermometer, whilst he was not pre- 
pared to state that they would altogether prevent colliery explo- 
sions, or, on the other hand, that some accidents might not have 
been prevented by their use, still he recommended their adoption 
at every colliery, as their admonitory indications, if duly observed, 
could not fail to bring about more thoughtful supervision under- 
ground. He did not, however, mean by these observations that the 
instruments alluded to should supersede or in the least degree tend 
to diminish underground supervision. On the contrary, he said, 
** Let the condition of the mine itself be the indicator of danger, 
and on no account should those indications be neglected, particu- 
larly as the indications of the barometer are found to be somewhat 
behind atmospheric variations.” 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE IRON TRADE: Wo change from last week: Hopes in regard to 
the quarterly meetings: The only new feature in the foreign 
demand is the likelihood of larger supplies to South America: 
Home business still quict: Increased firmness in plates: The 
reduction of Bessemer royalties : The manufacture of steel rails— 
QUARTERLY MEETING OF THE TIN-PLATE TRADE—THE SEVERN 
TUNNEL SCHEME. 

Sryce last week it cannot be said that there is much alteration to 

note in the position of the iron trade. Hopes are entertained in 

this district that the quarterly meetings will not pass over without 

a substantial addition to present orders on makers’ books, and if 

these hopes are realised it cannot fail to have a beneficial influence 

upon the Welsh iron trade. 

With reference to the foreign demand for railway iron, 
the only new feature to record is the likelihood of larger 
supplies being required by the South American states, and 
it is probable also that the colonies will add considerably 
to their railway mileage during this and coming years. 
Home business is characterised by about the same quietude as 
reported last week ; but as several of the railway companies will 
shortly have to make purchases for reluying purposes, there is 
little doubt that in the course of a few weeks more vitality will be 
evinced. In plates there is a decidedly firmer tone shown, and 
orders cannot now be placed at the prices which ruled three 
months ago. The extensive additions at the iron shipbuilding 
yards, and the number of iron vessels now in course of construc- 
tion, have been the cause of this improvement, which is likely to 
further extend as the year advances, 

Next month the Bessemer royalties are, it appears, to be 
reduced to half-a-crown per ton, which is an announcement of some 
importance to the iron trade. Two establishments in this district, 
Ebbw Vale and Dowlais, have been manufacturing steel rails for 
some time past, but owing to the high prices and the heavy 
royalties the quantities turned out have not as yet been large. 
Now that the market is, as it were, thrown open for the com- 
paratively small zegelty of 2s. 6d. per ton, it is not improbable 
that there will be a large addition to the quantity of steel rails 
manufactured. 

The quarterly meeting of the tin-plate trade has been held at the 
Bell Hotel, Gloucester, Mr. Woodruffe, of the Machen Works, 
being in the chair. The buyers represented were Bolitho and 
Sons, Wittimore and Co., T. B. Coddington and Co., Liverpool ; 
French and Smith, London; and Von Dadesen and North, Lon- 
don. The accounts rendered by the makers present respectin 
the position of the trade were decidedly unfavourable, and mu 
depression prevails everywhere. Despite the fact that there has 
been a considerable reduction in the price of tin, and that during 
the last quarter the resolution of the quarterly meeting had been 
strictly carried out, to reduce the make of plates, the reduction 


having amounted to nearly 40 per cent., quotations are 
still quite unremunerative. The general opinion prevailed 
at the meeting that a continuance of the restricted make was 
the only effectual remedy for the present depression in the trade. 
Mr. Saunders, of Cookley. moved, and Mr. Booker, of Melin- 
griffith, seconded a resolution to the effect that the meeting 
viewed with satisfaction the fact that the reduction of make for 
the last three months amounted to about 40 per cent., and that it 
was (desirable that the same should be continued until the next 
meeting. By that time it is believed that stocks will be so 
materially reduced that better prices and increased make may be 
safely looked forward to. As usual, the members dined together 
after the meeting. There was a fair attendance of manufacturers. 

The promoters of the Severn Tunnel scheme have determined 
not to proceed with the bill in the next session of Parliament. 
The project, however, is by no means abandoned, as has been 
announced by some local newspapers; but, on the contrary, it is 
the full intention of the promoters to apply for the necessary 
powers in the session ‘of 1871. By that time the plans will be 
more fully matured than they are now; and it is probable that an 
influential company will be formed with ample capital to carry 
out the project, without being under the necessity of resorting to 
financing, or being obliged to apply for assistance to any one of 
the great companies, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LIVERPOOL AND THE SUEZ CANAL—THE IRON TRADE OF THE 
WEST OF SCOTLAND—CLYDE SHIPBUILDING—THE Suez CANAL 
AND A NEWCASTLE CAPTAIN—SHIPBUILDING ON THE WEAR— 
COAL TRADE WAGES DISPUTES IN THE SOUTH OF YORKSHIRE— 
STATE OF TRADE: Leeds: Sheffield : South Yorkshire : Glasgow— 
THE CLEVELAND IRON TRADE: The Board of Arbitration: Extra- 
ordinary progress of production—A NEW DERBYSHIRE COAL-FIELD 
STEAM SHIPPING BUSINESS OF THE TYNE, XC. 

Messrs. T. and J. Harrison, of Liverpool, have just had built 

by Messrs. Harland and Wolff, of Belfast, an iron screw of 1800 

tons, named the Historian. The vessel is to be barque-rigged, and 

is to be furnished with the most approved appliances; she has been 
specially constructed to cross the New p+ som bar or to pass 
through the Suez Canal on a light draught of water. The first 

voyage of the Historian will be to India. Mr. A. Halt has sent a 

steamer—the Cleator—through the canal, and it is under- 

stood that his China line will shortly adopt the new 
route. Messrs. Stoddart Brothers’ advertise a steamer—the 

Waverley— to leave Liverpool in a few days for Madras and 

Calcutta. Messrs. Harrison’s steamer Firequeen left Liverpool on 

Wednesday for Bombay, via the canal, and the same firm has an- 

nounced a line of steamers for Calcutta, calling at Colombo and 

Madras, to land cargo at those ports en route. 

The production of pig iron in the West of Scotland last year 
was computed at 1,500,000 tons, as compared with 1,068,000 tons 
in 1868. In 1864 the production was 1,160,000 tons; and in 1865, 
1,164,000 tons. With the exception of those years, the production 
of 1869 was never surpassed. In 1860, pig was made in the West 
of Scotland to the extent of 1,000,000 tons, so that in the last ten 
years the production has increased to the extent of 150,000 tons. 
The average number of furnaces in blast in the West of Scotland 
in each of the last ten years has been as annexed :—1860, 133 ; 
1861, 122 ; 1862, 125; 1863, 134; 1864, 135 ; 1865, 136 ; 1866, 98 ; 
1867, 112; 1868, 121; and 1869, 130. The number of furnaces in 
blast has thus remained stationary, and has even slightly declined, 
while the production has been increased to the extent of 15 per 
cent., showing that the average make of each furnace is sensibly 
larger than formerly. 

The number of steamers built upon the Clyde in 1869 was as 
follows :—Iron screws, 83, 90,736 tons; iron paddles, 11, 6509 tons; 
composite screws, 6, 3721 tons; wooden paddles, 4, 1800 tons ; 
and wooden screws, 2, 52tons. The entire number of steamers of 
every description built upon the Clyde last year would thus seem 
to have been 106. 

The captain of the Blue Cross screw steamer has telegraphed to 
the owners, Messrs. T. and W. Smith, of Newcastle-on-Tyne, that 
he has passed through the Suez Canal. The captain adds :— 
**Canal safe ; 174ft. water.” 

It appears that in 1869 there were 121 vessels built upon the 
Wear, of an aggregate burthen of 72,420 tons, giving an average 
of 593 tons for each vessel. The average tonnage is higher than 
that of any preceding year, and the aggregate is also higher than 
any year, 1864 and 1865 excepted. Of the 121 vessels built on the 
Wear last year, 64 were of wood, 42 of iron, and 15 of wood andiron. 

Two South Yorkshire colliery disputes—one at Thorncliffe and 
the other at Tinsley Park, near Sheffield— which have been going 
on for several months, show no signs of being brought to a termi- 
nation, The men at Tinsley Park have been on strike for fifty 
weeks, and at Thorncliffe they have been locked out for almost the 
same period, All this time they have been supported by the South 
Yorkshire Miners’ Union, which is said to have spent upon the 
strike not less than £30,000. 

The Leeds forges are fairly employed, and there is a pretty good 
demand for boiler plates and forgings. The tool and machine 
shops are a little busier, and there are better prospects of an im- 
provement in these branches. The engine shops are fairly em- 
ployed, and the general trade of the district is considered to be 
decidedly better. 

The armour-plate trade has displayed a sustained and continued 
activity at Sheffield. For steel railway rails and other railway 
material the demand has not, however, been very brisk, and orders 
are not expected to be given out very freely until after the 
Bessemer royalty has run out, and prices have settled down. The 
steel trade continues depressed, and at some of the principal works 
the men have been put upon short time, in consequence of heavy 
stocks on hand. 

The South Yorkshire iron trade continues in a satisfactory state, 
most of the works being well off for orders. The furnaces are 
still in blast to the same extent as they were a month since, and 
the production of pig is consequently about an average. The 
steel works at Penistone are pretty well employed, and a large 
increase in the demand is anticipated after the 12th of next 
month, when Mr. Bessemer will reduce his royalty to 2s. 6d. per 
ton. The house coal trade is tolerably good in South Yorkshire; 
but there is not so much doing in steam coal to Grimsby, the 

Baltic ports being virtually closed. A fair amount of engine fuel 
is being sent into Lancashire. 

The Glasgow pig iron trade has not shown much animation 
during the past week. Sales have been made at 57s. 3d., 56s. 11d., 
56s. 9d., and 57s. per ton for cash; and 57s. 7d., 57s. 3d., and 
57s. 14d. per ton one month. 

At the annual meeting of the Board of Arbitration and Concilia- 
tion in the Cleveland iron trade, held at Stockton on Monday, 
Mr. T. Hughes, M.P., was selected to act as arbitrator in the 
wages question. The make of pig iron in the Cleveland district 
in December was 108,788 tons, as compared with 92,306 tons in 
December, 1868, showing an increase of 92,306 tons. The ship- 
ments foreign in December were 14,889 tons, as compared with 
9115 tons in December, 1868, and the shipments coastwise were 
10,303 tons, as compared with 15,164 tons in December, 1868. 
The makers’ stocks at the close of December, 1869, were 64,453 
tons, as compared with 56,816 tons at the close of December, 1868, 
showing an increase of 7637 tons. On the other hand, the stock 
in the warrant stores had declined, Jan. 4, 1870, to 31,364 tons, as 
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Coprer—British—cakeandtile) £8.da £84) £6d.£6d. 
per ton secccccececceeee| 71 O O.. 74 O 0) 81 O O., 82 0 O 
Best selected ..cesscccecees| 72 0 - 76 0 0) 83 0 0.. 84 0 0 
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Australian, per ton ........| 72 0 0.. 7410 0| 83 0 0.. 86 0 0 
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Chili Bars.....-.+. coccccees| 6615 0.. 67 0 0175 0 0.. 76 0 0 
Do. refined ingot ......| 6910 0.7210 0/78 0 0.. 7910 0 
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QUICKSILVER, per bot. ....see.| 617 0.. 618 0| 617 6. 0 0 0 
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English V & S.ccoccccccces-| 19 5 0.61910 011915 0.. 0 0 0 
Zinc, ditto sheet..c.cccccocceee| 24 0 0.. 2410 0) 25 0 0.. 2510 0 
Sreet, Swedish faggot ........| 9 0 0.. 000) 000. 000 
Keg... 0 pened asvcneccese | Be 6 Oe S'S) OTD 8 AO BD § 0 
Try, Banca, percwt. .....eee00| 5 7 O. 5 8 0} 512 0.. 51210 
Straits, fine—cash ..........| 5 6 0.. 5 610) 512 0.. 0 0 0 
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0 0.. 0 0 0/36 0 0.. 0 0 0 
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0 0.. 87 0 0/92 00. 00 0 
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0 0.. 0 0 0/57 0 0. 0 0 0 
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10 0.. 0 0 0/42 0 0. 0 0 0 
Linseed . ..ccc.cccccce coscee| 30 0 0.. 30 5 0/2715 0. 0 0 0 
Rapeseed, English pale ....| 4110 0.. 0 0 0} 33 0 0.. 0 0 0 
Brown ...0.cce-cccccccce| 3910 0.. 0 0 0/81 0 0. 0 0 0 
Foreign pale.....ssese-+e+| 43 0 0.. 0 0 0/3310 0.. 34 0 O 
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Tallow «-sreccccccccscoccceece 135 0 0.. 0 0 01387 0 0.. 38 0 O 
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St. Jobn’s N.L., yel 0 0 0 0) % 0 © | Archangel, yellow.. 10 1/ 1210 10 10 13 
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-4 5 6 0| 315 415) Finland wo 68710 65 7 
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fir .. -210 4 0| «70 4 0 | Geffe, yellow...... 9 01010) 9 030 0 
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St Peter's 6 0 6 5| 710 810 | Quebecpipe ...... 65 06710 771 80 0 
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CHEMICAL, MINERAL, AND METAL REPORT. 


From J. Berger Spence and Co., January 13th, 1870. 

Tue New Year opens with a more satisfactory prospect for the chemical 
trade than we had to report in the early part of the last half year. Atthat 
time prices had reached their lowest, and up to the close of the year, 
although there was no appreciable advance, prices had become much 
firmer, owing to the heavy forward contracts booked by producers. The 
only sales of moment during the week have been for 600 to 700 tons of ash 
for delivery up to the end of the year, at 2s. 6d. advance ; but for imme- 
diate consumption sales are yet beingmade at our quotation. In minerals 
there have been considerable contracts entered into for pyrites, copper, 
and iron ores, the latter maintaining a slight advance. In metals the 
activity expected to be inangurated by the New Year has not yet com- 
menced, and business is still of a limited character. Scotch pig iron has 
fluctuated during the week, but closes steady. Cleveland continues firm. 
An improvement has taken place in copper, and an advance in prices is 
hoped for by sellers. No amendment can be reported in tin, and prices 
are still ruling in favour of buyers. Lead is in pretty good demand. 
Spelter dull and rates unaltered. 

Soda.—In soda ash, caustic soda, and crystals there is but little doing 
for present delivery, at the prices respectively of £7 for 48 per cent.; £13 
for 60 per cent.; and £4. Salt Cake somewhat firmer, at 57s. to 57s. 6d.; 
bi-carbonate, £9. 

Nitrate of Soda.—Sells on the spot at £15 to £15 7s. 6d.; and for arrival, 
£14 10s. to £14 15s. 

Potaush.—Muriate is not arriving in quantity sufficient for the consump- 
tion, and 80 per cent. still obtains from £7 7s. 6d. to £7 12s. 6d. 

Saltpetre.—Sales have been made at from 22s. 6d. to 24s. for foreign 
crude ; and 26s. 6d. for English refined. 

Alum.—Considerable shipments have taken place, and orders flow in 
freely since the turn of the year. Prices of loose lump, and lumpin 
export barrels, are £6 5s. and £7; ground, £7. London prices 10s. extra. 
in cake compounds little doing. 

Anmonia.—High-class sulphate is rather a drug, though prices do not 
give way, remaining still at £17; grey, in ordinary request; brown 
wanted, at £15 10s. to £15 15s. for 22} per cent. ; muriate still on order, 
at £22 to £23. 

Copperas.—In mg and rusty there is more activity displayed, prices 
remaining as before. Dry in continued demand, at £2 10s. 

Pyrites.—In ordinary request, at unaltered prices. Calcined, 44s. B.C. 

Lime.—Phosphate dull, at 52s. 6d. for 65 per cent.; bleaching powder 
has met with more than average sales, and prices are firm, at £8 for 
35 - cent, ; disinfectants readily obtain £5 5s. perton for the best 
quality. 

Manganese.—Does not seem likely to hold present quotations. 

Tron ore.- Hematite moving off freely, at 15s. to 18s.; Oolitic ore well 
contracted for this quarter, and sellers not willing to sell under last 
quotations. 

Guano.-—Peruvian from £13 to £14 per ton. 

Tron.—Scotch pig iron closes steady at 56s. 6d. Cleveland firm, at 49s. 
for No. 4 forge, to 53s. 6d. for No.1. Welsh bars, £6 5s. to £6 6s. 6d.; 
Staffordshire bars, £7 10s. to £8 10s. Gas tubes, 60 per cent. to 674 per 
cent. off list ; boiler tubes, 40 per cent. to 42} per cent. 

Copper.—Firmer. English tough £71 to £72; Chili slab, £66 15s. 
to £67 10s. 

Tin.—Depressed. English Ingots, £115 to £116 ; straits, £107 to £108. 





Mopern Inventions.—That great invention the ‘‘Chronograph,” 
which times all the principal events of the day, and has super- 
seded the old-fashioned “* Stop-watch,” seems likely to be eclipsed 
in fame by that still more useful invention the “ less Watch.” 
The fact of no key being required renders these Watches indis- 
pensable to the traveller, the nervous, and invalids. The enormous 

ber sent even by to all parts of the world is a convin 





compared with 72,085 tons Jan. 5, 1869, showing a d of 
40,721 tons. The quantity of pig made in Cleveland in 1869 was 


1,460,000 tons, showing an increase of nearly 250,000 tons, as com- 


with 1868. The increase in the production is still proceed- 





ing ; there are now fifteen more furnaces in blast than in January, 
1869, while there are seventeen others in course of construction, 





post cing 
roof of their great utility. The prices ran Seen ete anes, 
Ficemets of them eagle by Mr. J. W. Benson, 
Old Bond-street, and of the Steam Factory, Ludgate-hill, London, 
who sends post free for 2d. a most interesting historical pamphlet 
upon watchmaking.—[Apvt.] 
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RAILWAY MATTERS. 


TuE New Prince of Wales Slate Company have proposed a fresh 
issye at par of 2000 reserved shares of £5 each, to construct a tram 
line from the quarries to the port of Criccieth to join the Cambrian 
Railway. 

On Wednesday a portion of the South London Tramway 
between Kennington and Brixton was completed and officially 
inspected. There is a double line of metals, and the whole is 
paved and made perfectly level with the public road. 

A DEPUTATION of railway managers, consisting of Mr. Cawkwell, 
Mr. Grierson, Mr. Clarke, Mr. Noble, Mr. Forbes, Mr. Shaw, Mr. 
Eborall, Mr. Ray, and Mr. Mansell, had an interview with the 
Right Hon. H. A. Bruce, at the Home Office, on Monday, on the 
cab question. 

On Saturday, while some men were engaged in repaiting the 
Beauvoisine tunnel at Rouen, a large mass of thé roof fell in, 
burying the men beneath the débris. Means were at once adopted 
to rescue the unfortunate men, and after a time they were got out, 
but two were dead, and the remainder more or less seriously 
injured. 

THE increase in the working expensés of the Manchester, Shef- 
field, and Lincolnshire Company, 4§ compared with the corre- 
sponding period last year, amounted to £13,160, a considerable 
portion of which consisted of expenditure for new sidings, 
steel rails, and other items, now charged to revenue instead of 
capital. 

THE Temps of Tuesday “es in high terms of M. Pierre Schaken, 
whose death it records, . Schaken was engaged in the construc- 
tion of several of the leading French railways; and some of his 
works (the Temps says) will remain models of their kind. The 
tunnel of St. Etienne is an instunce. M. Schaken began his 
career in Belgium Of late years he had been engaged on railways 
in Spain, Italy, and Russia. 

Tue Erie Ring have had another defeat this week in the result 
of the election for directors of the Atlantic and Great Western 
Railway. It may not be of much value to control the board of 
direction of an insolvent railway which is in the hands of receivers ; 
but Erie thought it so, and made a strenuous effort to elect a 
majority of the board in its interest. The old board, controlled 
by James M‘Henry, was re-elected. 

THE opening of the Heckmondwike loop-line from Thornhill on 
the Lancashire and Yorkshire Railway, a short time ago, whilst it 
has relieved the traffic at Mirfield, has crowded the Thornhill Lees 
station to such an extent that it is now understood additional 
accommodation and shelter will be made for those who have to 
wait for the trains from Wakefield and Dewsbury. A covered 
structure, it is stated, is about to be put up to protect both sides 
of the station. 

A DOUBLE bogie eight-wheeled 24-ton Fairlie engine, built for 
the Nasjo and Oscarsham Railway in Sweden, was tried on 
Monday on the Ring Railway of the Fairlie Engine and Steam 
Carriage Company at Hatcham, in the presence of the Duke of 
Sutherland and about forty gentlenfeh and practical engineers, 
The engine was run round the cutves of 50ft. radius, at the speed 
of twenty miles an hour, with the same ease as the passenger 
steam carriage, the remarkable performances of which we noted in 
July last year. 

On Wednesday morning an accident of a very shocking character 
occurred at the Victoria goods station of the London, Chatham, 
and Dover Railway. About eleven o’clock a number of men were 
employed shunting trucks, when an engine and tender came along 
on the line they were working upon. The driver blew his whistle, 
and some of the men managed to get clear in the six foot way, but 
two unfortunate fellows were knocked down by the buffer of the 
engine, the wheels of which passed over them. Both were picked 
up dreadfully mutilated, one were conveyed to St. George’s Hos- 
pital in a dying condition. 

THE American journals state that the Boston, Halifax, and Erie 
Railway Company have obtained grace on their January coupons 
(endorsed by the Erie Company) from most of their large bond- 
holders, Mr. Vanderbilt among the number. It would, therefore, 
appear that the Erie directors have been unable to provide funds 
to meet their commitments in connection with this line, and could 
be sued accordingly. It is also stated that they have just been 
defeated in the attempts which have been going on since August 
last to obtain control of the Albany and Susquehanna Railway, 
Mr. Ramsey and his co-directors being now again in possession. 

AMERICAN papers state that every train on the Pacific 
Railroad has now cars attached with a special supply of fuel, 
food, lights, and blankets, so that in case of accident. a 
fight with snow-drifts, or other cause of extended delay, there will 
be plenty and to spare of everything needed for comfort. It is 
stated that the Grand Trunk Railroad has a new patent snow 
plough that has a sweep of 17ft. It throws the snow completely 
away from the region of the track by means of wings that can be 
expanded at pleasure, which will sometimes throw the snow across 
the fences. It is made very heavy so as not to be thrown from the 
track, and has a room and stove inside of it for the men required 
to manage it. 

THE extent of railway in operation in the United States, at the 
commencement of 1870, was, according to the best information 
obtainable on the subject, 48,860 miles. This total does not 
include 3500 miles of street railways existing in Boston, New 
York, Brooklyn, and Philadelphia. In the course of 1869 no less 
than 6588 miles of new railway were opened in the United States 
—viz., in the North-Eastern States, 254 miles; in the middle 
Eastern States, 1030 miles; in the South-Eastern States, 186 
miles ; in the Gulf and South-Western States; 223 miles ; in the 
Northern interior States, 3977 miles ; and in the Pacific States, 
922 miles. The aggregate expenditure upon United States rail- 
ways in 1869 was no less than 358,707,678 dols., of which 
189,000,824 dols. related to the Northern interior States. The 
aggregate amount of capital expended upon United States railways 
to the close of 1869 was 2,212,412,719 dols. The extent of railway 
in operation in the United States in 1830 was 41 miles; in 1835, 
918 miles ; in 1840, 2197 mile’ ; in 1845, 4522 miles; in 1850, 7475 
miles; in 1855, 17,398 miles; in 1860, 28,771 miles; in 1865, 
34,442 miles ; and in 1870, 48,860 miles. 

Iris stated that in less than three months the Metropolitan 
District Railway from Westminster Bridge to Cannon-street will 
be opened. This railway will, when completed, form an important 
portion of the inner cirele system of metropolitan railways, the 
construction of which was recommended by a committee of the 
House of Commons with a view to relieve the street traffic. The 
district line will be seven milés in length from end to end, and is 
designed to give increased ities of communication to passengers 
between the West-end and the City. It is already open froii 
Kensington to Westminster, #heré it abuts on the Thames Em- 
bankment. The section thenee to the City was commenced last 
February, though, owing to watt of funds, the work was delayed 
for six months. Although thé seétion is not quite two miles in 
— there are 2000 mien éngaged on the works, about 300 being 
night hands. There are 250 horses, 280 trucks, 130 barges, twenty 
steam cranes, with three locomotive engines, two of forty tons and 
one of eighteen tons, daily employed in the various processes in- 
cidental in the execution of such an undertaking. The work, 
with the exception of some 380ft. from Essex-street through the 
Temple Pe oi is what is known as girder covered way. The 
tunnel is 25ft. wide, and nearly 16ft. high. The first station will 
be at Hungerford, the second at the foot of Norfolk-street, and 
the third at Blackfriars, That at Norfolk-street, to be called the 
Temple Station, will be entirely underground, but all the others 
are to be built in the open ground, and will be similar in appear- 
ance to the structures at Vittoria and P. m. The con- 
tractors hope to have the line ready for public as far as 
Blackfriars, and perhaps Cannon-street, by the Ist of Mareh next, 





NOTES AND MEMORANDA. 


Ir is said that no less than 7523 plants were distributed in one 
month by the curator of the Botarical Gardens, Geelong, to the 
various public recipients, making a total for the year of 53,751. 

Ir is said that a new description of lava is being thrown from the 
crater of Vesuvius since the last eruption, consisting of crystallised 
salt. This beautiful phenomena has hitherto been unknown in 
volcanic natural history. 

EvRopEAN artificers have not hitherto beeti able to imitate with 
success the gongs and cymbals made in China; but it has recently 
been fourid that the secret of their manufacture consists in the 
bronze of which they are made being hammered into shape at a 
red heat, at which temperature it is as malleable as soft iron. A 
bronze containing 20 = cent. of tin is very brittle when cold, but 
is tough and malleable when hot. 

THE nature of capillary, or hair-like attraction, has long been 
known and satisfactorily studied. On this principle the rise of sap in 
plants and trees has been explained. But M. Becquerel con- 
siders that electricity is an acting cause. A capillary tube that 
will not allow water to pass through it, does so at once on being 
electrified. And he conceives that electro-capillarity is the efficient 
cause of sap travelling in vegetable life. 

At the late meeting of the British Association, Mr. C. Brooks, 
F.R.S., described the method adopted to make prisms of rock salt 
for spectroscopic use. To prevent the splitting off of the apex of 
the prism, which repeatedly occurred before it could be ground to 
a sharp edge, the crystal was finally put in a tin box containing 
sufficient sand to cover it, and, with gradually increasing heat, 
brought to a high temperature. It was then very slowly cooled. 
This annealing process furnished crystals which could be ground 
without splitting. 

THE first step to introduce the tallow candle was taken in the 
twelfth century, when the tallow torches came into use; during 
the following century the tallow candle was brought before the 
public, much in the same form and shape which it bears at the 
present day, only they used a flaxen wick, cotton being unknown 
at that age. These candles were, however, considered a great 
luxury, and used only by persons of high rank. Some fifty years 
later the wax candles were manufactured for the courts and royal 
palaces. When they were first used in churches their cost was 
enormous. A wax candle offered on the altar to the praise of God 
Was considered a royal gift. 

A paper by J. P. Kimball, in Si/liman’s Journal for November, 
on the geoloxy of Chihuahua, closes thus :—‘‘ Although the meta- 
morphie eretaceous is, through the labours of the Geological 
Survey of California, well known in numerous localities in the 
Coast Ranges, as a seat of gold deposits, and the Jurassic, east of 
the High Sierras, within the territory of the United States, as a 
seat of silver deposits, the instances above given of the unequi- 
vocal fossiliferous cretaceous, as well as a probable metamorphic 
and later zone of the same series, as sources of silver ores, are the 
first in North America yet reported. The only parallel occurrence 
yet brought to light, so far as I am aware, is in Chili, where, 
according to Mr. Rémond, calcareous fossiliferous cretaceous strata 
carry silver deposits, evidently much in the same way as at Santa 
Eulalia.” 

A CEYLON paper says that if the world wants plumbago, and is 
willing to give a good price for it, Ceylon can supply the want. 
Fresh discoveries of the mineral are constantly made. Should 
mining continue at the rate of the past few years, Government 
will have to regulate the pursuit with reference to the safety of 
the people. Otherwise lives will be lost from foul air and the 
collapse of badly-formed pits. We observe that the Chamber of 
Commerce found the specimens of this mineral sent some time 
ago from Hambantotte to be defective from the presence of 
“rust,” or, as the natives call it, “water mark.” The progress 
of this staple export has been from 46,000 cwt, to, in round 
numbers, 200,000. Tue quantity has considerably more than 
quadrupled in five years, and more than doubled in the past as 
compared with the previous season. 

THE use of manganese compounds in glass manufacture is one of 
the earliest applications of this element ; but the fact that glass 
which has been bleached by it afterwards undergoes a marked 
change, and in the course of a few months has entirely different 
optical properties, is not generally known. The oxide of man- 
ganese is put in to counteract the effect of oxides of iron, but, in 
course of time, the oxide is acted upon by the light and air, and 
colours the glass red. Many a ghoteghapher has been puzzled to 
know why the glass of his skylight no longer lets light through so 
as to give him good pictures, and many a gardener has been 
troubled by the parched appearance of the grape vines in his con- 
servatory, and by the decrease in the yield of grapes; both of these 
phenomena are due to the fact of the presence of manganese in the 
glass and the consequent red colour. Red glass will not permit 
any chemical rays to pass, and hence the photographer can take 
no pictures. The same colour will let heat through to parch 
and dry the vines, but the life-giving rays are cut off. Thus, as 
our knowledge increases, we must order our glass to be made 
according to the laws of light, as well as of chemistry. 

THE difficulty of imparting to iron a complete and uniform 
coating of mercury by dipping it in a solution of mercury is well 
known. The process may, however, very easily accomplished 
by cleaning the iron first with hydrochloric acid, and then immers- 
ing it in a diluted solution of blue vitriol mixed with a little 
yoo tege acid, by means of which it becomes covered with a 
slightly adherent layer of copper, from which it must be freed by 
brushing, or rubbing with sand-paper, and washing. It is then to be 
brought into a diluted solution of corrosive sublimate, mixed with a 
few drops of hydrochloric acid. The article will now be covered 
with a layer of mercury, which cannot be removed even by hard 
rubbing. This layer of quicksilver protects the iron from rust, 
expesidily if it be washed with spirits of sal-ammoniac after the 
amalgamation. Articles for the laboratory, and for other purposes, 
coated with quicksilver in this way, and allowed to lie exposed 
with similar articles not so protected, retain their lustre perfectly, 
while the others become covered with rust. This same process is 
especially applicable to the coating of the steel or iron instru- 
ments for which oil is generally employed, and will probably be 
found to resist the injurious effect of moisture much more per- 
fectly than the oil. 

THE San Jose (Cal.) Patriot thus describes the Humboldt salt 
mine, about eighty miles north-west of Austin, Nevada, and not 
far from the line of railroad :—‘‘ The surface of this salt plain looks 
exactly like that of a lake frozen over. The salt is hard, and also 
as smooth as ice. Wereit not for fine particles which are con- 
densed from vapours arising from beneath, and which cover the 
crystalline salt to the depth of perhaps one-eighth of an inch, it 
would make an excellent skating ring at all times of tlie year, 
except the very unfrequent occasions when covered with water. 
This magnificent expanse of crystallised salt is no less than twenty 
miles in length and twelve in width, without a break or flaw, or 
one particle of soil for the greater portion of that extent. The 
stratum of solid salt, we had almost said ice, which it continually 
suggests to our = s about six “ies locking sii one easier 
which comes a r of sticky, singu -looki |, about two 
feet thick, and wnat this again another stratum of solid salt, as 
hard as quartz and transparent 4s glass, of unknoWh thickness to 
us. When we visited the mine about four years ago we found a 
hole which had been sunk about six feet into its lower layer of 
salt, near the edge of the deposit, without going through it. In 
summer, this salt plain, glittering and scintillating in the light of 
an almost tropical sun, presents a brilliant appearance. The frosty 
covering and solid salt is as white as the driven snow, while that 
portion, when exposed, ey - ing prismatic 


. O 
course there is salt eno immense deposit to supply the 
world for untold ages. i t. 


of salt and 5 per cent, of soda—purer than’ we use for our tables,” 





MISCELLANEA. 
Tr is stated that the new lord of the manor is willing to come 
to terms for the securing of Hampstead-heath as a park. 


THE Metropolitan Board of Works have determined to let the 
remainder of their land adjoining the reservoir and northern out- 
fall sewer, near Barking Creek. 

THE strike on the part of the workers in the horse nail branch 
in South Staffordshire is at an end. The men have resumed work 
at the old scale of 3s. 3d. per thousand. 


, THE Hercules, inher shot practice between Gibraltar and Lisbon, 
is said to have disabled her guns by the breaking up of the chilled 
shot in them, and the scoring of the tubes which resulted. 

THe Channel cable of the French American Telegraph Com 
pany, from Brest to the English coast, has been successfully sub- 
merged, and will be brought into operation forthwith. 

Mr. SANGER, who has been for many years the able manager of 
the Magnetic Telegraph Company in Ireland, has been appointed 
the manager for that country of the Government telegra 











THE whole of the stores in Woolwich Dockyard are about to be 
disposed of, to effect a clearance ptevious to offering the freehold 
for competition. The labourers who have been engaged for some 
time pest in getting together the stores have turned out an it 
mense quantity of every description, some of which is sup] j 
be several centuries old. The workmen are now actively engaged 
in preparing the various lots for sale. 





A NEW ironclad corvette for the Turkish navy, named the Fethe 
Bulend, was launched on Monday from the yard of the Thames 
Ironworks and Shipbuilding Company. The vessel is 235ft. long, 
of 1601 tons burden, and her armament will consist of four 12) 
tons Armstrong 300-pounder guns. She has been built from th« 
designs of Mr. E. J. Reed, under Admiralty supervision. Mdme. 
Musufus performed the christening ceremony. 


A GENERAL strike commenced on Wednesday ‘morning among 
the workmen at M. Schneider's factories. About 10,000 persons 
left off work. The origin of the strike was ax offer spontaneously 
made to the workmen by the managers to leave to the men the 
direction of their own savings bank. The strike commenced first 
in the building workshops, whence the leaders proceeded to the 
forges, furnaces, and mines, where they successfully induced the 
men to join the strike. It is believed, however, that work will 
soon be resumed. 

FOREIGN purchasers of arms are numerous in the American 
market. Spain buys much of the surplus war material of the 
Government for use in Cuba, and the insurgent agents were also 
formerly heavy purchasers, although they have almost ceased to 
buy now, owing to a want of means and the small chance there is 
of getting their supplies to the insurgentcamps. Russia is buying 
a good deal, and is making extensive contracts for improved arms, 
one for 130,000 rifles having recently been concluded with the Colt 
Arms Factory at Hartford, and another for a similar number being 
in negotiation. Blacque Bey has been buying 250,000 Springfield 
rifles for the Sultan, of which 200,000 have already been shipped. 
Russia and Turkey are also said said to be in negotiation with the 
United States Government for the purchase of large amounts of 
surplus military stores. 

THE difficulties experienced in sinking to the coal in the new 
district nearto Wrexham have beenof atruly formidable character, 
and most disheartening. In February, 1864, the Wrexham Col 
liery Company, Limited, broke ground, and commenced sinking 
under the supervision of the present manager, Mr. Wilson, and it 
was not untilaboutafortnight ago that the coal wasreath I 
nearly six years have been occupied in sinking toadepth of 209 yards. 
That, however, is only the upper bed, or, as at it is locally ter: 
the ‘** douggy seam,” being about 7ft, Gin. thick, whilst the cor 
pany purpose sinking down to the main coal (before gettir 


, Sothat 


the former); which, it is expected, will be reached at 

still further depth of 160 yards. The entire cost of 
sinking and machinery, &c., up to the present time has been from 
£90,000 to £100,000. As showing the difficulties which had to be 
encountered, it may be stated that the water accumulated to su 

an extent that it had to be got out at the rate of 3,500,000 gallons 
every twenty-four hours, and although the pumping appa- 


ratus was of the most powerful character, yet the water 
so mastered it that the work had to be suspended several 
times, on one occasion for no less than five months. The 
ee consisted of three 18in. bucket lifts and a 25in. 
P unging lift, with a direct-acting engine working a Ldin. 
itt in No. 1 pit. There are also an S80in. Cornish beam 
engine, a 48in. direct-acting pumping engine, two 30in. horizontal 
engines, and a 22hin. high-pressure beam engine, with ten boilers 
30ft. by Gft. Considering the successful manner in which the 
arduous labour has been performed, there is now every prospect 
of the colliery turning out highly successful and fully repaying 
those who have so long been looking forward to a return of the 
very large capital expended. It may be said that the efforts of 
Mr. Wilson, the manager, have been ably assisted by Mr. Mackin- 
tosh, the well-known engineer, who is the chairman of the com- 
pany, and also by Mr. Meaken, of Chester, the managing director. 


NOTWITHSTANDING all that has been said by the paid agitators of 
the Trades’ Union in South Yorkshire, there cannot be the slightest 
dispute that the so-called free labour principles have at last been 
attended with a success which even their promoters scarcely ever 
dreamt of. For the past ten months the district has been kept in 
a state of turmoil by the strikes and lock-outs at the various 
collieries. Amongst the first to strike were the whole of the 800 
hands employed at the Manor and Tinsley Park ¢ollieries, near 
Sheffield. These men have been out for nearly ten months, and 
have cost thé South Yorkshire Miners Union £300 per week in 
supporting them, They have been buoyed up by the union 
leaders with @ hope that they would yet prove victorious, 
notwithstandimg all the oppression that could be brought 
upon them by their late employer. This, alas for them, 
does not seem to be the case. On Tuesday afternoon last 
a deputation of the workmen formerly employed by Mr. B. 
Huntsman sought and obtained an interview with their old 
master at the works. They were very cordially received, and 
during the course of along and friendly discussion facts were 
stated which évidently surprised the poor deluded men. One of 
the men named Gordon intimated that they sotght an interview 
to see if something cotild not be done for the old hands. Mr. 
Huntsman, whilst entertaining their suggestion, told them 
that the whole of his pits were full of néW hands, who 
were working peaceably at the prices at which his old hands 
turned ont. the Manager, Mr. Chambers (whd ‘was also pre- 
sent), said that they were refusing men every day ; hé himself 
refused to givé Work toecight men on the previous day, and they 
had now really moré men in the pits than they ha@ work for. Mr. 
Huntsman s the men were all working on the free labour 
principle. They all came to him voluntarily, amd they were 
now working épendently of any other dvthofity than 
himself and His agents. They have a sick and_ accident 
club, and if any difficulty arose as to the Work it was 
settled by a of conciliation which meets monthly. 
He was plated ih a difficulty. Unless he could sell 
he could not employ their labour. He believed that the men were 
éontented aftt happy, and he could not see what he could do. In 
the course of the dis¢txsioh Mr. Chambers said that on no con- 
sideration could he make room for more than half a dozen or a 
dozen at most. The deputation, after a short time, withdrew, and 
promised to lay the statements which they had heard before the 
men ina It will be seen that it is very much to be feared 
many, if not the whole of the old hands, some of whom 
have brought up large families in the districts, will have to seek 
elsewhere for support and for work which they so foolishly rejected 
at the call of the union authorities. 
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moreover, credits for the temporary admissions referred to will be 
opened to importers only at the instance of the Consulting Com- 
missioner on Arts and Manufacture. 

These same questions continue to agitate more the mind of cer- 
tain of the workmen in Birmingham than their masters. It may 
be hoped that they profited by what was said to them on Tuesday 
night by the President of the Board of Trade. 

The North Staffordshire iron and coal masters have held their 
quarterly meeting. Trade was reported to be moderately active, 
the orders coming in from time to time being sufficient to keep 
works going from eight to ten turns a week. The rise in prices in 
November had continued to check the demand. No alteration 
was made in the prices yesterday. Pig iron had been disposed of 
in large quantities during December, at prices about 5s. per ton 
above those of the previous quarter. This was not in proportion 
to the declared price of finished iron, but it was thought that, as 
stocks were reduced, the prospects were likely to improve. There 
was no new feature reported in the ironstone and coal trades since 
the end of the year, nor any improvement in demand or prices. 
A committee was appointed upon the subject of rates for traffic, 
with full powers to take such steps as they might consider neces- 
sary. Mr. Udall and Mr. Heath were appointed to represent the 
association at the Mining Association of Great Britain. 

The makers of machinery and hardware goods generally about 
Birmingham and its immediate neighbourhood are nearly all doing 
a better comparative trade than the ironmasters. 

The agricultural machine and implement makers of this district, 
together with the makers of fencing and such like farming 
pi oer are hoping that they may have an opportunity of 
exhibiting their products near home at the 71st meeting of the 
Royal Agricultural Society. The council of that association have 
intimated alike to the authorities of North Wales, of Cheshire, 
Shropshire, and Staffordshire, that they are prepared to receive 
invitations for that year from those places, The Staffordshire 
people are alert. The mayors of the several boards in that 
county, called together by the Mayor of Stafford, are meeting with 
a view to determine from which municipality the invitation shall 
goup. That point determined, the whole force of the county, 
with the Lord Lieutenant at its head, will be brought 
to bear upon the council with a view to Staffordshire being 
selected. Wolverhampton is likely to be determined upon, for it 
is not only the largest and most important borough in Stafford- 
shire, but it is likewise the town best provided with railway 
accommodation—the London and North-Western, Great Western, 
and the Midland all running into it. The Royal Society has 
never yet been to Wolverhampton, and there is reason to conclude 
that if a hearty invitation should be sent to them from that town 
they willaccept it. All experience proves that those shows which 
are held in populous manufacturing districts are the most success- 
ful. If the expectations entertained here should be realised, con- 
siderable impetus will be given to the preparations of manufac- 
turers hereabouts for next year’s show. 

It is understood that the Metropolitan Carriage and Wagon 
Company will pay the usual interim dividend at the rate of 5 per 
srg per annum for the half-year ending the 31st of December 

ast. 

The people who are moving with a view to the formation of a 
high level railway to connect Dudley and Oldbury with Bir- 
mingham are displaying some earnestness, At a meeting of the 
—— committee who have the scheme in hand, held on 

sory night in Dudley, it was resolved that the deposit of £9500 
should be placed in the hands of the bankers, so that the scheme 
might be proceeded with, and the bill laid before Parliament. 

The South Midland Mi.ing, Civil, and Mechanical Engineers, 
in carrying out their purpose of instructing the butties and doggies 
who have the direction of the underground work at the collieries 
hereabouts, have induced Mr. J. P. Baker, the Government In- 
spector of Mines for this district, to consent to deliver a course of 
lectures. Mr. Baker gave the first of the series in Wolverhampton 
on Monday last. The inspector discoursed for two hours upon 
mining and underground gases, to an audience, the majority of 
whom were of the class whom it was desired to instruct. Upon 
the use of the barometer and thermometer, whilst he was not pre- 
pared to state that they would altogether prevent colliery explo- 
sions, or, on the other hand, that some accidents might not have 
been prevented by their use, still he recommended their adoption 
at every colliery, as their admonitory indications, if duly observed, 
could not fail to bring about more thoughtful supervision under- 
ground. He did not, however, mean by these observations that the 
instruments alluded to should supersede or in the least degree tend 
to diminish underground supervision. On the contrary, he said, 
** Let the condition of the mine itself be the indicator of danger, 
and on no account should those indications be neglected, particu- 
larly as the.indications of the barometer are found to be somewhat 
behind atmospheric variations.” 


WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent.) 





THE IRON TRADE: No change from last week: Hopes in regard to 
the quarterly meetings: The only new feature in the foreign 
demand is the likelihood of larger supplies to South America: 
Home business still quict: Increased firmness in plates: The 
reduction of Bessemer royalties ; The manufacture of steel rails— 
QUARTERLY MEETING OF THE TIN-PLATE TRADE—THE SEVERN 
TUNNEL SCHEME, 

Since last week it cannot be said that there is much alteration to 

note in the position of the iron trade. Hopes are entertained in 

this district that the quarterly meetings will not pass over without 

a substantial addition to present orders on makers’ books, and if 

these hopes are realised it cannot fail to have a beneficial influence 

upon the Welsh iron trade. 

With reference to the foreign demand for railway iron, 
the only new feature to record is the likelihood of larger 
supplies being required by the South American states, and 
it is probable also that the colonies will add considerably 
to their railway mileage during this and coming years. 
Home business is characterised by about the same quietude as 
reported last week ; but as several of the railway companies will 
shortly have to make purchases for relaying purposes, there is 
little doubt that in the course of a few weeks more vitality will be 
evinced. In plates there is a decidedly firmer tone shown, and 
orders cannot now be placed at the prices which ruled three 
months ago. The extensive additions at the iron shipbuilding 
yards, pm the number of iron vessels now in course of construc- 
tion, have been the cause of this improvement, which is likely to 
further extend as the year advances. 

Next month the Bessemer royalties are, it appears, to be 
reduced to half-a-crown per ton, which is an announcement of some 
importance to the iron trade. Two establishments in this district, 
Ebbw Vale and Dowlais, have been manufacturing steel rails for 
some time past, but owing to the high prices and the heavy 
royalties the quantities turned out have not as yet been large. 
Now that the market is, as it were, thrown open for the com- 
paratively small = pay 4 of 2s. Gd. per ton, it is not improbable 
that there will be a large addition to the quantity of steel rails 
manufactured. 

The quarterly meeting of the tin-plate trade has been held at the 
Bell Hotel, Gloucester, Mr. Woodruffe, of the Machen Works, 
being in the chair. The buyers represented were Bolitho and 
Sons, Wittimore and Co., T. B. Coddington and Co., Liverpool ; 
French and Smith, London; and Von Dadesen and North, Lon- 
don. The accounts rendered by the makers present respectin 
the position of the trade were decidedly unfavourable, and seh 
depression prevails everywhere. Despite the fact that there has 
been a considerable reduction in the price of tin, and that during 
the last quarter the resolution of the quarterly meeting had been 
strictly carried out, to reduce the make of plates, the reduction 





having amounted to nearly 40 per cent., quotations are 
still quite unremunerative. The general opinion prevai 
at the meeting that a continuance of the restricted make was 
the only effectual remedy for the present depression in the trade, 
Mr. Saunders, of Cookley. no and Mr. Booker, of Melin- 
griffith, seconded a resolution to the effect that the meeting 
viewed with satisfaction the fact that the reduction of make for 
the last three months amounted to about 40 per cent., and that it 
was desirable that the same should be continued until the next 
meeting. By that time it is believed that stocks will be so 
materially reduced that better prices and increased make may be 
safely looked forward to. As usual, the members dined together 
after the meeting. There was a fair attendance of manufacturers. 

The promoters of the Severn Tunnel scheme have determined 
not to proceed with the bill in the next session of Parliament. 
The project, however, is by no means abandoned, as has been 
announced by some local newspapers; but, on the contrary, it is 
the full intention of the promoters to apply for the necessary 
powers in the session ‘of 1871. By that time the plans will be 
more fully matured than they are now; and it is probable that an 
influential company will be formed with ample capital to carry 
out the project, without being under the necessity of resorting to 
financing, or being obliged to apply for assistance to any one of 
the great companies, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LIVERPOOL AND THE SuEZ CANAL—THE IRON TRADE OF THE 
WEST OF ScOTLAND—CLYDE SHIPBUILDING—THE SUEZ CANAL 
AND A NEWCASTLE CAPTAIN—SHIPBUILDING ON THE WEAR— 
COAL TRADE WAGES DISPUTES IN THE SOUTH OF YORKSHIRE— 
STATE OF TRADE: Leeds: Sheffield ; South Yorkshire ; Glasgow— 
THE CLEVELAND IRON TRADE: The Board of Arbitration: Extra- 
ordinary progress of production—A NEW DERBYSHIRE COAL-FIELD 
STEAM SHIPPING BUSINESS OF THE TYNE, &C. 

Messrs, T. and J. Harrison, of Liverpool, have just had built 

by Messrs. Harland and Wolff, of Belfast, an iron screw of 1800 

tons, named the Historian. The vessel is to be barque-rigged, and 

is to be furnished with the most approved appliances; she has been 
specially constructed to cross the New Orleans bar or to pass 
through the Suez Canal on a light draught of water. The first 

voyage of the Historian will be to India, Mr. A. Halt has sent a 

steamer—the Cleator—through the canal, and it is under- 

stood that his China line will shortly adopt the new 
route. Messrs. Stoddart Brothers’ advertise a steamer—the 

Waverley—to leave Liverpool in a few days for Madras and 

Calcutta. Messrs, Harrison’s steamer Firequeen left Liverpool on 

Wednesday for Bombay, via the canal, and the same firm has an- 

nounced a line of steamers for Calcutta, calling at Colombo and 

Madras, to land cargo at those ports en route. 

The production of pig iron in the West of Scotland last year 
was computed at 1,500,000 tons, as compared with 1,068,000 tons 
in 1868. In 1864 the production was 1,160,000 tons; and in 1865, 
1,164,000 tons. With the exception of those years, the production 
of 1869 was never surpassed. In 1860, pig was made in the West 
of Scotland to the extent of 1,000,000 tons, so that in the last ten 
years the production has increased to the extent of 150,000 tons. 
The average number of furnaces in blast in the West of Scotland 
in each of the last ten years has been as annexed :—1860, 133 ; 
1861, 122 ; 1862, 125; 1863, 134; 1864, 135 ; 1865, 136 ; 1866, 98 ; 
1867, 112; 1868, 121; and 1869, 130. The number of furnaces in 
blast has thus remained stationary, and has even slightly declined, 
while the production has been increased to the extent of 15 per 
cent., showing that the average make of each furnace is sensibly 
larger than formerly. 

The number of steamers built upon the Clyde in 1869 was as 
follows :—Iron screws, 83, 90,736 tons; iron paddles, 11, 6509 tons; 
composite screws, 6, 3721 tons; wooden paddles, 4, 1800 tons ; 
and wooden screws, 2, 52tons. The entire number of steamers of 
every description built upon the Clyde last year would thus seem 
to have been 106. 

The captain of the Blue Cross screw steamer has telegraphed to 
the owners, Messrs. T. and W. Smith, of Newcastle-on-Tyne, that 
he has passed through the Suez Canal. The captain adds :— 
**Canal safe ; 174ft. water.” 

It appears that in 1869 there were 121 vessels built upon the 
Wear, of an aggregate burthen of 72,420 tons, giving an average 
of 593 tons for each vessel. The average tonnage is higher than 
that of any preceding year, and the aggregate is also higher than 
any year, 1864 and 1865 excepted. Of the 121 vessels built on the 
Wear last year, 64 were of wood, 42 of iron, and 15 of wood andiron. 

Two South Yorkshire colliery disputes—one at Thorncliffe and 
the other at Tinsley Park, near Sheffield— which have been going 
on for several months, show no signs of being brought to a termi- 
nation. The men at Tinsley Park have been on strike for fifty 
weeks, and at Thorncliffe they have been locked out for almost the 
same period, All this time they have been supported by the South 
Yorkshire Miners’ Union, which is said to have spent upon the 
strike not less than £30,000, 

The Leeds forges are fairly employed, and there is a pretty good 
demand for boiler plates and forgings. The tool and machine 
shops are a little busier, and there are better prospects of an im- 
provement in these branches. The engine shops are fairly em- 
ployed, and the general trade of the district is considered to be 
decidedly better. 

The armour-plate trade has displayed a sustained and continued 
activity at Sheffield. For steel railway rails and other railway 
material the demand has not, however, been very brisk, and orders 
are not expected to be given out very freely until after the 
Bessemer royalty has run out, and prices have settled down. The 
steel trade continues depressed, and at some of the principal works 
the men have been put upon short time, in consequence of heavy 
stocks on hand. 

The South Yorkshire iron trade continues in a satisfactory state, 
most of the works being well off for orders. The furnaces are 
still in blast to the same extent as they were a month since, and 
the production of pig is consequently about an average. The 
steel works at Penistone are pretty well employed, and a large 
increase in the demand is anticipated after the 12th of next 
month, when Mr. Bessemer will reduce his royalty to 2s. 6d. per 
ton. The house coal trade is tolerably good in South Yorkshire; 
but there is not so much doing in steam coal to Grimsby, the 
Baltic ports being virtually closed. A fair amount of engine fuel 
is being sent into Lancashire. 

The Glasgow pig iron trade has not shown much animation 
during the past week. Sales have been made at 57s. 3d., 56s. 11d., 
56s. 9d., and 57s, per ton for cash; and 57s. 7d., 57s. 3d., and 
57s. 14d. per ton one month. 

At the annual meeting of the Board of Arbitration and Concilia- 
tion in the Cleveland iron trade, held at Stockton on Monday, 
Mr. T. Hughes, M.P., was selected to act as arbitrator in the 
wages question. The make of pig iron in the Cleveland district 
in December was 108,788 tons, as compared with 92,306 tons in 
December, 1868, showing an increase of 92,306 tons. The ship- 
ments foreign in December were 14,889 tons, as compared with 
9115 tons in December, 1868, and the shipments coastwise were 
10,303 tons, as compared with 15,164 tons in December, 1868. 
The makers’ stocks at the close of December, 1869, were 64,453 
tons, as compared with 56,816 tons at the close of December, 1868, 
showing an increase of 7637 tons. On the other hand, the stock 
in the warrant stores had declined, Jan. 4, 1870, to 31,364 tons, as 
compared with 72,085 tons Jan. 5, 1869, showing a decrease of 
40,721 tons. The quantity of pig made in Cleveland in 1869 was 
1,460,000 tons, showing an increase of nearly 250,000 tons, as com- 
pared with 1868. The i in the production is still proceed- 
ing ; there are now fifteen more furnaces in blast than in January, 
1869, while there are seventeen others in course of construction, 











PRICES CURRENT OF METALS AND OILS, © 























































1870. 1869. 
Copren—British—cakeandtile) £5.4a £84) £64... £6 d. 
per tON cescccccccceccee| 71 O O.. 74 O OF 81 O 0. 82 0 0 
Best selected . 72 0 0.. 76 0 0/83 0 0..84 00 
Sheet .ccc.s 77 0 0..79 0 0) 84 0 0.. 86 0 0 
Meee coccenceccsissestelt ar ¢ Sem. + ee . © 6 
Australian, per ton .....+6.| 72 0 0.. 7410 0/ 83 0 0.. 86 0 0 
Spanish Cake ,ecccssesesees| 0 0 O 0 0 0) 73 0 0.. 74 0 0 
Chili Bars....+-.secccescsees| 6615 0.. 67 O 0) 75 0 0.. 76 0 O 
Do. refined ingot ......| 6910 0.7210 0) 78 0 0.. 7910 0 
YeLtow Merat, per lb, ......| 0 0 6 O 063) 0 0 7 O OF 
Iron, pig in Scotland, ton....| 216 7} cash 214 4} cash 
Bar, Welsh, in London.. 7 00.. 7 2 6} 610 0. 615 0 
Wales ......| 6 5 0.. 6 7 6/600. 000 
Staffordshire | 8 0 0.. 8 7 6| 710 0.. 712 6 
Rail, in Wales........--e00-| 615 0.. 7 5 0} 6 0 0.. 6 5 O 
Sheets, single in London ..|10 0 0.,10 5 0| 95 0. 9 7 0 
Hoops, first quality ........| 815 0., 9 5 4 850.876 
Nailrods ....cccccsseseeeee| 8 0 0.. 810 0] 710 0.1. 715 0 
Swedish.....cse-ssccessceee| 915 0..10 5 0/10 0 0.. 1010 0 
Leap, Pig, Foreign, perton ..| 18 7 6.. 0 0 0/18 7 6., 1812 6 
English, W.B. . ..| 1912 6.. 0 0 0| 2017 6.. 21 0 0 
Other brands . --oe} 1815 0,, 19 5 0) 19 2 6.19 5 0 
Sheet, milled ... coveee| 20 0 0.. 0 0 0) 20 00.. 000 
Shot, patent..... eoocee| 22 0 9. 0 O 0] 22 0 0.. 22 5 O 
Red or minium . sovoee| 2010 O01. 0 0 0} 2010 0. 2015 0 
White, dry ...c.e- ccccee| 26 0 0.. 28 0 0) 27 0 0.. 29 0 0 
ground in Of] ....ecceoeee| 26 9 0.. 29 0 0) 27 0 0., 30 0 0 
Litharge, W.B. ... e.0.0e-| 9 0 0.. 0 0 0/24 00... 00 0 
QUICKSILVER, per bot. .... 617 0.. 618 0; 617 6. 000 
Specter, Silesian, per ton 1¢ 5 0.. 1910 0/20 0 0.. 20 2 6 
English V & 8 ...+seceseee--| 19 5 0..1910 0/1915 0.. 0 0 0 
Zinc, ditto sheet..o... 24 0 0.. 2410 0/25 0 0.. 2510 0 
Sree., Swedish faggot 000.000) 000, 000 
Bicens scnkesss ctvovescoss| AO 0 Oe.E85 ‘6: G1) 6 0. 6 0 
Try, Banca, percwt. ...e.ee000| 5 7 0.6 5 8 0] 512 0.. 51210 
Straits, fine—cash .....0....] 5 6 0. 5 610) 512 0.. 0 0 0 
For arrival ... | 5 6 0.. 5 7 0} 518 0. 51310 
English blocks . e| 515 0.6. 517 0| 512 0. 0 0 0 
ATS cc cccccccce . 516 0.. 518 0} 513 0. 00 0 
Refined, in blocks........| 516 0.. 518 0) 516 0. 0 0 0 
Trvp.ates, per bx of 225 shee 
SO EME cccsocuuesscsnvescest &.R Be £0 0-2 2 tee 
IX ditto... .cccce 16 0.. 111 0] 1 8 6. 110 0 
IC charcoal ..... 18 0.. 110 0} 1 9 6. 111 6 
1X ditto..ceceees 11440. 116 0} 115 0.. 117 6 
Coa.s, best, per tor 18 0 0..19 0 0] 017 6. O18 O 
Other sorts ...0.-e00 .-/ 15 9 0..16 9 0] 015 0.1. 017 3 
Outs, per tun, Seal, pale......) 41 0 0.. 0 0 0) 36 0 0.. 0 0 0 
acon tne ors 35 0 0.. 36 0 0) 32 0 0.. 0 O 0 
Sperm, body ..s-.e.s..ceee| 86 0 0. 87 0 0/92 0 0. 0 0 0 
Whule, South Sea, pale......| 40 0 0.. 0 0 0/36 0 0.. 0 0 0 
YollOW covcccccccccvccsce | 80 0 Ose 38 0 0185 © 0. @ 9 
Brown .e. 00.. 0 0 0/33 0 0. 0 0 0 
E.L. Fish 0 0.. 0 0 0/82 0 0.. 0 0 0 
Olive, Gallipo 0 0.. 0 0 0|57 0 0. 0 0 0 
Spanish .. 10 0.. 5710 0) 55 0 0 000 
Palm ee 10 0.. 0 0 0/42 0 0.. 0 0 0 
Linseed ..ccccccccccccscccee | 80 0 - 80 5 0/2715 0.6. 0 00 
Rapeseed, English pale ....| 4110 0.. 0 0 0/33 0 0. 000 
Brown cescssco-secseeeee| 3910 0.. 0 GO 0) 31 90 0. 00 0 
Foreign pale......eeee-ee-| 43 0 0.. 0 0 0) 3310 0.. 34 0 0 
Brown ..+. ceosee| 0 8 Oe 9 9 0} 31 00.. 000 
Lard we. eoee| 76 0 0.6. 0 O 0] 67 O 0.. 68 O O 
Tallow . seecee!| 35 0 01. 0 0 0/87 O 0. 38 0 O 
PRICES CURRENT OF TIMBER, 
1870. 1869. 1870. 
Per load 222% 4s £ & Per load— Z£4s2420 444 & 
Teak ..cccccscocces 10 012 © 10 .012 10: Yel. pine, per reduced C. 
Quebec, red pine .. 315 415) 810 4 10 | Canada, Ist quality 15 10 9 1° 16 017 0 
yellowpine.. 4051 3045 Qnddo, .. 13 01310 11 512 0 
St. John’s N.L.. yel 0.0 © O| U & O O Archangel, yellow.. 10191210 101013 5 
Quebec, oak, white... 519 517| 5 5 6 0 St. Petersburg, yel. 1! 01115 v O13 0 
bire -4 5 6 0| 315 415) Finland 65710 657 & 
eli 45 510| 4 © 5 6 | Memel.. 70 o 12 013 6 
Memel .. - 0-0 0 0} © O O O | Gothenburg, ; 0910 8 0 10 
Dautzic, 0: 45665; 40 51 whise ov0¢o0 000" 
210 4 0| «70 4 © | Geffe, yellow ...... 9 01010) 9 030 0 
Memel, fir 210 ¥10| 210 $10) Soderhamn........ 8 0 91lv) 9 01010 
Riga . 215 3 0 | 215 4 O | Christiana, per ©. , 
BSweilish” .....0e0.. 3 6 21! 2 2 2 7! Mit. bys by D9” 10 0 12 10) 10 10 12 10 
Masts, Queb. rd. pine 310 6 0 . F : : —_ end ess § ° | 
. pine 4 5 0 ec ank, | my 
oo. v0 ~ o}0 000 ‘per 40ft Atent SE ee eo 
Lathwood, Dantz fm. 4 0 0; 510 6 10 | Staves. per standard M, 
it. Peter's 6 0 6 5| 7 1U 8 10 | Quebecpipe ...... 65 067 10/771 80 0 
Deals, per ©., 12ft. by 3ft. Yin, ry | pe ae »~Woo007 00 
uebec, wht. spruce 12 10 17 1 , crown vs 
= Schnatnanven 120i eo WOU oO Pipe ssseses ° 140 0 15001350 100 





CHEMICAL, MINERAL, AND METAL REPORT. 
From J. Berger Spence and Co., January 13th, 1870. 

Tue New Year opens with a more satisfactory prospect for the chemical 
trade than we had to report in the early part of the last half year. Atthat 
time prices had reached their lowest, and up to the close of the year, 
although there was no appreciable advance, prices had become much 
firmer, owing to the heavy forward contracts booked by producers. The 
only sales of moment during the week have been for 600 to 700 tons of ash 
for delivery up to the end of the year, at 2s. 6d. advance ; but for imme- 
diate consumption sales are yet being made at our quotation. In minerals 
there have been considerable contracts entered into for pyrites, copper, 
and iron ores, the latter maintaining a slight advance. In metals the 
activity expected to be inaugurated by the New Year has not yet com- 
menced, and business is still of a limited character. Scotch pig iron has 
fluctuated during the week, but closes steady. Cleveland continues firm. 
An improvement has taken place in copper, and an advance in prices is 
hoped for by sellers. No amendment can be reported in tin, and prices 
are still ruling in favour of buyers. Lead is in pretty good demand. 
Spelter dull and rates unaltered. 

Soda.—In soda ash, caustic soda, and crystals there is but little doing 
for present delivery, at the prices respectively of £7 for 48 per cent.; £13 
for 60 per cent.; and £4. Salt Cake somewhat firmer, at 57s. to 57s. 6d.; 
bi-carbonate, £9. 

Nitrate of Soda.—Sells on the spot at £15 to £15 7s. 6d.; and for arrival, 
£14 10s. to £14 15s. 

Potash.—Muriate is not arriving in quantity sufficient for the consump- 
tion, and 80 per cent. still obtains from £7 7s. 6d. to £7 12s. 6d. 

Saltpetre.—Sales have been made at from 22s. 6d. to 24s. for foreign 
crude ; and 26s. 6d. for English refined. 

Alum.—Considerable shipments have taken place, and orders flow in 
freely since the turn of the year. Prices of loose lump, and lumpin 
export barrels, are £6 5s. and £7; ground, £7. London prices 10s. extra. 
in cake compounds little doing. 

Ammnonia.—High-class sulphate is rather a drug, though prices do not 
give way, remaining still at £17; grey, in ordinary request; brown 
wanted, at £15 10s. to £15 15s. for 22} per cent. ; muriate still on order, 
at £22 to £23. 

Copperas.—In green and rusty there is more activity displayed, prices 
remaining as before. Dry in continued demand, at £2 10s. 

Pyrites.—In ordinary request, at unaltered prices. Calcined, 44s. R.C. 

Lime.—Phosphate dull, at 52s. 6d. for 65 per cent.; bleaching powder 
has met with more than average sales, and prices are firm, at £8 for 
35 per cent.; disinfectants readily obtain £5 5s. perton for the best 
quality. 

Manganese.—Does not seem likely to hold present quotations. 

Tron ore. Hematite moving off freely, at 15s. to 18s.; Oolitic ore well 
contracted for this quarter, and sellers not willing to sell under last 
quotations. 

Guano.-—Peruvian from £13 to £14 per ton. 

Jron.—Scotch pig iron closes steady at 56s. 6d. Cleveland firm, at 49s. 
for No. 4 forge, to 58s. 6d. for No.1. Welsh bars, £6 5s. to £6 6s. 6d.; 
Staffordshire bars, £7 10s. to £8 10s. Gas tubes, 60 per cent. to 674 per 
cent. off list ; boiler tubes, 40 per cent. to 42} per cent. 

Copper.—Firmer. English tough £71 to £72; Chili slab, £66 15s. 
to £67 10s. 

Tin.—Depressed. English Ingots, £115 to £116; straits, £107 to £108. 





MovEkrN InventTIONS.—That great invention the ‘‘ Chronograph,” 
which times all the principal events of the day, and has super- 
seded the old-fashioned ‘* Stop-watch,” seems likely to be eclipsed 
in fame by that still more useful invention the “‘ Keyless Watch.” 
The fact of no key being required renders these Watches indis- 
pensable to the traveller, the nervous, and invalids. The enormous 
number sent even by post to all parts of the world is a convincing 

roof of their great utility. The prices range from 5 to 100 guineas, 
housands of them are man by Mr. J. W. Benson, 


ufactured 
Old Bond-street, and of the Steam Factory, Ludgate-hill, London, 
who sends post free bs A" es interesting historical pamphlet 
a VT, 
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RAILWAY MATTERS. 


Tur New Prince of Wales Slate Company have proposed a fresh 
issye at par of 2000 reserved shares of £5 each, to construct a tram 
line from the quarries to the port of Criccieth to join the Cambrian 
Railway. 

On Wednesday a portion of the South London Tramway 
between Kennington and Brixton was completed and officially 
inspected. There is a double line of metals, and the whole is 
paved and made perfectly level with the public road. 

A DEPUTATION of railway managers, consisting of Mr. Cawkwell, 
Mr. Grierson, Mr. Clarke, Mr. Noble, Mr. Forbes, Mr. Shaw, Mr. 
Eborall, Mr. Ray, and Mr. Mansell, had an interview with the 
Right Hon. H. A. Bruce, at the Home Office, on Monday, on the 
cab question. 

On Saturday, while some men were engaged in repaiting the 
Beauvoisine tunnel at Rouen, a large mass of thé roof fell in, 
burying the men beneath the débris. Meanswere at once adopted 
to rescue the unfortunate men, and after a time they were got out, 
but two were dead, and the remainder more or less seriously 
injured. 

THE increase in the working expensés of the Manchester, Shef- 
field, and Lincolnshire Company, 4§ compared with the corre- 
sponding period last year, amounted to £13,160, a considerable 
portion of which consisted. of expenditure for new sidings, 
steel rails, and other items, now charged to revenue instead of 
capital. 

THE Temps of Tuesday speaks in high terms of M. Pierre Schaken, 
whose death it records. . Schaken was engaged in the construe- 
tion of several of the leading French railways; and some of his 
works (the Zemps says) will remain models of their kind. The 
tunnel of St. Etienne is an instance. M. Schaken began his 
career in Belgium Of late years he had been engaged on railways 
in Spain, Italy, and Russia. 

Tue Erie Ring have had another defeat this week in the result 
of the election for directors of the Atlantic and Great Western 
Railway. It may not be of much value to control the board of 
direction of an insolvent railway which is in the hands of receivers ; 
but Erie thought it so, and made a strenuous effort to elect a 
majority of the board in its interest. The old board, controlled 
by James M‘Henry, was re-elected. 

THE opening of the Heckmondwike loop-line from Thornhill on 
the Lancashire and Yorkshire Railway, a short time ago, whilst it 
has relieved the traffic at Mirfield, has crowded the Thornhill Lees 
station to such an extent that it is now understood additional 
accommodation and shelter will be made for those who have to 
wait for the trains from Wakefield and Dewsbury. A covered 
structure, it is stated, is about to be put up to protect both sides 
of the station. 

A DOUBLE bogie eight-wheeled 24-ton Fairlie engine, built for 
the Nasjo and Oscarsham Railway in Sweden, was tried on 
Monday on the Ring Railway of the Fairlie Engine and Steam 
Carriage Company at Hatcham, in the presence of the Duke of 
Sutherland and about forty gentlentéh and practical engineers, 
The engine was run round the curves of 50ft. radius, at the speed 
of twenty miles an hour, with the same ease as the passenger 
steam carriage, the remarkable perforfances of which we noted in 
July last year. 

On Wednesday morning an accident of a very shocking character 
occurred at the Victoria goods station of the London, Chatham, 
and Dover Railway. About eleven o’clock a number of men were 
employed shunting trucks, when an engine and tender came along 
on the line they were working upon. The driver blew his whistle, 
and some of the men managed to get clear in the six foot way, but 
two unfortunate fellows were knocked down by the buffer of the 
engine, the wheels of which passed over them. Both were picked 
up dreadfully mutilated, = were conveyed to St. George’s Hos- 
pital in a dying condition. ; 

THE American journals state that the Boston, Halifax, and Erie 
Railway Company have obtained grace on their January coupons 
(endorsed by the Erie Company) from most of their large bond- 
holders, Mr. Vanderbilt among the number. It would, therefore, 
appear that the Erie directors have been unable to provide funds 
to meet their commitments in connection with this line, and could 
be sued accordingly. It is also stated that they have just been 
defeated in the attempts which have been going on since August 
last to obtain control of the Albany and Susquehanna Railway, 
Mr. Ramsey and his co-directors being now again in possession. 

AMERICAN papers state that every train on the Pacific 
Railroad has now cars attached with a special supply of fuel, 
food, lights, and blankets, so that in case of accident, a 
fight with snow-drifts, or other cause of extended delay, there will 
be plenty and to spare of everything needed for comfort. It is 
stated that the Grand Trunk Railroad has a new patent snow 
plough that has a sweep of 17ft. It throws the snow completely 
away from the region of the track by means of wings that can be 
expanded at pleasure, which will sometimes throw the snow across 
the fences. It is made very heavy so as not to be thrown from the 
track, and has a room and stove inside of it for the men required 
to manage it. 

THE extent of railway in operation in the United States, at the 
commencement of 1870, was, according to the best information 
obtainable on the subject, 48,860 miles. This total does not 
include 3500 miles of street railways existing in Boston, New 
York, Brooklyn, and Philadelphia. In the course of 1869 no less 
than 6588 miles of new railway were ea in the United States 
—viz., in the North-Eastern States, 254 miles; in the middle 
Eastern States, 1030 miles; in the South-Eastern States, 186 
miles ; in the Gulf and South-Western States; 223 miles ; in the 
Northern interior States, 3977 miles ; and in the Pacific States, 
922 miles. The aggregate expenditure upon United States rail- 
ways in 1869 was no less than 358,707,678 dols., of which 
189,000,824 dols. related to the Northern interior States. The 
aggregate amount of capital expended upon United States railways 
to the close of 1869 was 2,212,412,719 dols. The extent of railway 
in operation in the United States in-1830 was 41 miles; in 1835, 
918 miles ; in 1840, 2197 miles ; in 1845, 4522 miles ; in 1850, 7475 
miles ; in 1855, 17,398 miles; in 1860, 28,771 miles; in 1865, 
34,442 miles ; and in 1870, 48,860 miles. 

Iris stated that in les’ than three months the Metropolitan 
District Railway from Westminster Bridge to Cannon-street will 
be opened, This railway will, when completed, form an important 
portion of the inner cirele system of metropolitan railways, the 
construction of which wa8 recommended by a committee of the 
House of Commons with a view to relieve the street traffic. The 
district line will be seven Milés in length from end to end, and is 
designed to give increased ies of communication to passengers 
between the West-end and the City. It is already open fromi 
Kensington to Westminster, Wheré it abuts on the Thames Em- 
bankment. The section thenéé to the City was commenced last 
February, though, owing to watit of funds, the work was delayed 
for six months. the ion is not quite two miles in 
— there are men éngaged on the works, about 300 being 
night hands. There are 250 horses, 280 trucks, 130 barges, twenty 
steam cranes, with three locomotive engines, two of forty tons and 
one of eighteen tons, daily employed in the various processes in- 
cidental in the execution of such an undertaking. The work, 

ith the exception of some 380ft. from Essex-street through the 
Temple property, is what is known as girder covered way. The 
tunnel is . Wide, and nearly 16ft. high. The first station will 
be at Hungerford, the second at the foot of Norfolk-street, and 
the third at Blackfriars. That at Norfolk-street, to be c#lled the 
en will be entirely d, but all the others 

will be similar in appear- 
ance to the structures at Vittoria and ia "te com 
tractors hope to have the line ready for public as far as 
Blackfriars, and perhaps Cannon-street, by the Ist of Mareh next, 





NOTES AND MEMORANDA. 

Ir is said that no less than 7523 plants were distributed in one 
month by the curator of the Botarical Gardens, Geelong, to the 
various public recipients, making a total for the year of 53,751. 

Ir is said that a new description of lava is being thrown from the 
crater of Vesuvius since the last eruption, consisting of crystallised 
salt. This beautiful phenomena has hitherto been unknown in 
volcanic natural history. 

EvRoPEAaN artificers have iot hitherto beet able to imitate with 
success the gongs and cymbals made in China; but it has recently 
been found that the secret of their manufacture consists in the 
bronze of which they are made being hammered into shape at a 
ted heat, at which temperature it is as malleable as soft iron. A 
bronze containing 20 per cent. of tin is very brittle when cold, but 
is tough and malleable when hot. 


TuE nature of capillary, or hair-like attraction, has long been 
known and satisfactorily studied. On this principle the rise of sap in 
plants and trees has been explained. But M. Becquerel con- 
siders that electricity is an acting cause. A capillary tube that 
will not allow water to pass through it, does so at once on being 
electrified. And he conceives that electro-capillarity is the efficient 
cause of sap travelling in vegetable life. 

Art the late meeting of the British Association, Mr. C. Brooks, 
F.R.S., described the method adopted to make prisms of rock salt 
for spectroscopic use. To prevent the splitting off of the apex of 
the prism, which repeatedly occurred before it could be ground to 
a sharp edge, the crystal was finally put in a tin box containing 
sufficient sand to cover it, and, with gradually increasing heat, 
brought to a high temperature. It was then very slowly cooled. 
This annealing process furnished crystals which could be ground 
without splitting. 

THE first step to introduce the tallow candle was taken in the 
twelfth century, when the tallow torches came into use; during 
the following century the tallow candle was brought before the 
public, much in the same form and shape which it bears at the 
present day, only they used a flaxen wick, cotton being unknown 
at that age. These candles were, however, considered a great 
luxury, and used only by persons of high rank. Some fifty years 
later the wax candles were manufactured for the courts and royal 
palaces. When they were first used in churches their cost was 
enormous. A wax candle offered on the altar to the praise of God 
Was considered a royal gift. 

A PAPER by J. P. Kimball, in Silliman’s Journal for November, 
on the geolozy of Chihuahua, closes thus :—‘“‘ Although the meta- 
morphie eretaceous is, through the labours of the Geological 
Survey of California, well known in numerous localities in the 
Coast Ranges, as a seat of gold deposits, and the Jurassic, east of 
the High Sierras, within the territory of the United States, as a 
seat of silver deposits, the instances above given of the unequi- 
vocal fossiliferous cretaceous, as well as a probable metamorphic 
and later zone of the same series, as sources of silver ores, are the 
first in North America yet reported. The only parallel occurrence 
yet brought to light, so far as I am aware, is in Chili, where, 
according to Mr. Rémond, ealeareous fossiliferous cretaceous strata 
garry silver deposits, evidently much in the same way as at Santa 

ulalia.” 

A CEYLON paper says that if the world wants plumbago, and is 
willing to give a good price for it, Ceylon can supply the want. 
Fresh discoveries of the mineral are constantly made. Should 
mining continue at the rate of the past few years, Government 
will have to regulate the pursuit with reference to the safety of 
the people. Otherwise lives will be lost from foul air and the 
collapse of badly-formed pits. We observe that the Chamber of 
Commerce found the specimens of this mineral sent some time 
ago from Hambantotte to be defective from the presence of 
**rust,” or, as the natives call it, ‘water mark.” The progress 
of this staple export has been from 46,000 ewt. to, in round 
numbers, 200,000. Tae quantity has considerably more than 
quadrupled in five years, and more than doubled in the past as 
compared with the previous season. 

THE use of manganese compounds in glass manufacture is one of 
the earliest applications of this element ; but the fact that glass 
which has been bleached by it afterwards undergoes a marked 
change, and in the course of a few months has entirely different 
optical properties, is not generally known. The oxide of man- 
ganese is put in to counteract the effect of oxides of iron, but, in 
course of time, the oxide is acted upon by the light and air, and 
colours the glass red. Many a photagtipher has been puzzled to 
know why the glass of his skylight no longer lets light through so 
as to give him good pictures, and many a gardener has been 
troubled by the parched appearance of the grape vines in his con- 
servatory, and by the decrease in the yield of grapes; both of these 
phenomena are due to the fact of the presence of manganese in the 
glass and the consequent red colour. Red glass will not permit 

any chemical rays to pass, and hence the photographer can take 
no pictures. The same colour will let heat through to parch 
and dry the vines, but the life-giving rays are cut off. Thus, as 
our knowledge increases, we must order our glass to be made 
according to the laws of light, as well as of chemistry. 

THE difficulty of imparting to iron a complete and uniform 
coating of mercury by dipping it in a solution of mercury is well 
known. The process may, however, be very easily accomplished 
by cleaning the iron first with hydrochloric acid, and then immers- 
ing it in a diluted solution of blue vitriol mixed with a little 
ae oie acid, by means of which it becomes covered with a 
slightly adherent layer of copper, from which it must be freed by 
brushing, or rubbing with sand-paper, and washing. It is then to be 
brought into a diluted solution of corrosive sublimate, mixed with a 
few drops of hydrochloric acid. The article will now be covered 
with a layer of mercury, which cannot be removed even by hard 
rubbing. This layer of quicksilver protects the iron from rust, 
especially if it be washed with spirits of sal-ammoniac after the 
amalgamation. Articles for the laboratory, and for other purposes, 
coated with quicksilver in this way, and allowed to lie exposed 
with similar articles not so protected, retain their lustre perfectly, 
while the others become covered with rust. This same process is 
especially applicable to the coating of the steel or iron instru- 
ments for which oil is generally employed, and will probably be 
found to resist the injurious effect of moisture much more per- 
fectly than the oil. 

THE San Jose (Cal.) Patriot thus describes the Humboldt salt 
mine, about eighty miles north-west of Austin, Nevada, and not 
far from the line of railroad :—‘‘ The surface of this salt plain looks 
exactly like that of a lake frozen over. The salt is , and also 
as smooth as ice. Were it not for fine particles which are con- 
densed from vapours arising from beneath, and which cover the 
crystalline salt to the depth of perhaps one-eighth of an inch, it 
would make an excellent skating ring at all times of tlie year, 
except the very unfrequent occasions when covered with water. 
This magnificent expanse of crystallised salt is no less than twenty 
miles in length and twelve in width, without a break or flaw, or 
one particle of soil for the greater portion of that extent. The 
stratum of solid salt, we had said ice, which it continually 
suggests to our mind, is about six or seven inches thick, under 
which comes a layer of y, Singular-looking md, about two 
feet thick, and under this another stratum solid salt, as 
hard as quartz and tratispirent as glas.\, of unknoWh thickness to 
us. When we vicited the mine about four years ago we found a 
hole which had been sunk about six feet into its lowet layer of 
salt, near the edge of the deposit, without going through it. In 
summer, this salt plain, glittering and scintillating in the light of 
an almost tropical sun, presents a brilliant appearance. The frosty 
portions when axpened, 10Ad@D dassling peipmetls lous, Of 
portion, when ex re is ic 5 
Sour bee oe = in this immense deposit to supply the 
world for wi ages. is remarkably pure, being cent, 
of salt and 8 pet oom, of soda—purer than we ise for our tables,” 





MISCELLANEA. 


Tr is stated that the new lord of the manor is willing to come 
to terms for the securing of Hampstead-heath as a park. 


THe Metropolitan Board of Works have determined to let the 
remainder of their land adjoining the reservoir and northern out- 
fall sewer, near Barking Creek. 

_ THE strike on the part of the workers in the horse nail branch 
in South Staffordshire is at an end. The men have resumed work 
at the old scale of 3s. 3d. per thousand. 

THE Hercules, in her shot practice between Gibraltar and Lisbon, 
is said to have disabled her guns by the breaking up of the chilled 
shot in them, and the scoring of the tubes which resulted. 

THe Channel cable of the French American Telegraph Com 
pany, from Brest to the English coast, has been successfully sub- 
merged, and will be brought into operation forthwith. 

Mr. Sancer, who has been for many years the able manager of 


the Magnetic Telegraph Company in Ireland, has been appointed 
the manager for that country of the Government telegraphs. 
THE whole of the stores in Woolwich Dockyard are about to be 


disposed of, to effect a clearance previous to offering the freehold 


for competition. The labourers who have been engaged for some 
time pest in getting together the stores have turneii out an im- 
mense quantity of every description, some of which is suyposed to 


be several centuries old. The workmen are now actively engaged 
in preparing the various lots for sale. 

A NEW ironclad corvette for the Turkish navy, named the Fethe 
Bulend, was launched on Monday from the yard of the 
Ironworks and Shipbuilding Company. The vessel is 255ft. long, 
of 1601 tons burden, and her armament will consist of four 12) 
tons Armstrong 300-pounder guns. She has been built from th 
designs of Mr. E. J. Reed, under Admiralty supervision. Mdme. 
Musurus performed the christening ceremony. 


Thames 


A GENERAL strike commenced on Wednesday morning among 
the workmen at M. Schneider's factories. About 10,000 persons 
left off work. The origin of the strike was ax offer spontaneously 
made to the workmen by the managers to leave to the men the 
direction of their own savings bank. The strike commenced first 
in the building workshops, whence the leaders proceeded to the 
forges, furnaces, and mines, where they successfully induced the 
men to join the strike. It is believed, however, that work will 
soon be resumed. 


ForeIcN purchasers of arms are numerous in the American 
market. Spain buys much of the surplus war material of the 
Government for use in Cuba, and the insurgent agents were also 
formerly heavy purchasers, although they have almost ceased to 
buy now, owing to a want of means and the small chance there is 
of getting their supplies to the insurgentcamps. Russia is busing 


a good deal, and is making extensive contracts for improved arms, 
one for 130,000 rifles having recently been concluded with the Colt 
Arms Factory at Hartford, and another for a similar number being 
in negotiation. Blacque Bey has been buying 250,000 Springfield 


rifles for the Sultan, of which 200,000 have already been shipped. 
Russia and Turkey are also said said to be in negotiation with th 
United States Government forthe purchase of large amounts of 
surplus military stores. 


+ 


THE difficulties experienced in sinking to the coal in the 





district nearto Wrexham have beenof atruly formidable character, 
and most disheartening. In February, 1564, the Wrexham Col 
liery Company, Limited, broke ground, and commenced sinking 
under the supervision of the present manager, Mr. Wilson, and it 


was notuntilaboutafortnight ago that the coal wasreathe:!, sothat 
nearly six years have been occupied in sinking toadepth of 209 yards. 
That, however, is only the upper bed, or, as at it is locally ter: 





the ‘* douggy seam,” being about 7ft, 6in. thick, whilst the com- 
pany purpose sinking down to the main coal (bef gettiz 
the former); which, it is expected, will be reached at 
still further depth of 160 yards. The entire cost 
sinking and machinery, &c., up to the present time has been from 
£90,000 to £100,000. As showing the difficulties which had to b 
encountered, it may be stated that the water accumulated to s1 


an extent that it had to be got out at the rate of 3,500,000 gallons 
every twenty-four hours, and although the pumping appa- 
ratus was of the most powerful character, yet the water 
so mastered it that the work had to be suspended several 
times, on one occasion for no less than five months. The 
apparatus consisted of three 18in. bucket lifts and a 23in. 
incine lift, with a direct-acting engine working a Lin. 
itt in No. 1 pit. There are also an SOin. Cornish beam 
engine, a 484in. direct-acting pumping engine, two 30in. horizontal 
engines, and a 22hin. high-pressure beam engine, with ten boilers 
30ft. by 6ft. Considering the successful manner in which the 
arduous labour has been performed, there is now every prospect 
of the colliery turning out highly successful and fully repaying 
those who have so long been looking forward to a return of the 
very large capital expended. It may be said that the efforts of 
Mr. Wilson, the manager, have been ably assisted by Mr. Mackin- 
tosh, the well-known engineer, who is the chairman of the com- 
pany, and also by Mr. Meaken, of Chester, the managing director. 


NOTWITHSTANDING all that has been said by the paid agitators of 
the Trades’ Union in South Yorkshire, there cannot be the slightest 
dispute that the so-called free labour principles have at last been 
attended with a success which even their promoters scarcely ever 
dreamt of. Fort the past ten months the district has been kept in 
a state of turmoil by the strikes and lock-outs at the various 
collieries. Amongst the first to strike were the whole of the S00 
hands employed at the Manor and Tinsley Park ¢ollieries, near 
Sheffield. These men have been out for nearly ten months, and 
have cost the Sowth Yorkshire Miners Union £300 per week in 
supporting them, They have been buoyed up by the union 
leaders with & hope that they would yet prove victorious, 
notwithstandmg all the oppression that could be brought 
upon them by their late employer. This, alas for them, 
does not seem fo be the case. On Tuesday afternoon last 
a deputation of the workmen formerly employed by Mr. B. 
Huntsman sought and obtained an interview with their old 
master at the works. They were very cordially received, and 
during the cotirée of a long atid friendly discussion facts were 
stated which évidently surprised the poor deluded men, One of 
the men named Gordon Mtimated that they sotght an interview 
to see if something cotild not be done for the old hands. Mr. 
Huntsman, whilst eéfhtertaining their suggestion, told them 
that the whole of his pits were full of néW hands, who 
were working peaceably at the prices at which his old hands 
turned ont. The Manager, Mr. Chambers (who was also pre- 
sent), said that they were refusing men every d#y ; hé himself 
refused to givé Work to eight men on the previous day, and they 
had now really Moré men in the pits than they had work for. Mr. 
Huntsman s the men were all working on the free labour 
principle. The¥ all came to him voluntarily, amd they were 
now working Tedependenti of any other dtthofity than 
himself and his agents. They have a sick and. accident 
club, and if any difficulty arose as to thé Work it was 
settled by a of conciliation which meets monthly. 
He was pl i a difficulty. Unless he could sell 
he could not employ their labour. He believed that the men were 
éontented att happy, ard he could not see what he could do. In 
the course of fhe disetsstoh Mr. Chambers said that on no con- 
sideration could he make room for more than half a dozen or a 
dozen at most. The deputation, after a short time, withdrew, and 
promised to lay the statements which they had heard before the 
men in a - Jt will be seen that it is very much to be feared 
many, if not the whole of the old hands, some of whom 
have brought up latge families in the districts, will have to seek 
elsewhere for support and for work which they so foolishly rejected 
at the call of the union authorities. 
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NEW ROOF OF PASSENGER STATION, GREAT NORTHERN RAILWAY, KING’S CROSS. 
MR. RICHARD JOHNSON, M. INST. C.E, ENGINEER-IN-CHIEF. 
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VENTILATING FAN. 
MR. W. GUNTHER, CENTRAL ENGINEERING WORKS, OLDHAM, ENGINEER. 
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THE ventilator which we illustrate in the annexed engraving is 
the invention of Mr. W. Gunther, Oldham ; it consists of an im- 
proved silent fan, driven by a small high speed steam engine, by 
means of frictional gearing with large surfaces. Fan and engine 
are fixed on one hollow rigid bed-plate, so that foundation is un- 
necessary, only a few bolts being required to fix it to the deck or 
engine-room floor. The fan has exhaust cases attached to its 
suction openings, to which the suction piping has to be fixed. 
The position of these cases may be altered for greater convenience 
of application. If the machine is fixed on deck, and only used for 
blowing fresh air into the holds, these cases may be dispensed 
with, and the whole will then take up less room. Engine and fan 
have been constructed with special regard to durability ; all work- 
ane parts, as piston-rod, connecting and valve-rods, crosshead, 

and fan-shaft, are of Bessemer steel; joints, pins, and nuts 
casehardened. 

The fan discs are made of charcoal iron, the cylinders are felted 
and covered by a sheet-iron jacket, giving a neat and finished ap- 
pearance, and res radiation of heat. The bearings are of 
great length, working parts most carefully balanced, and the 
whole fitted and finished in a superior manner. These ventilating 
fans are equally applicable for ventilating factories, tunnels, mines, 
&ec., or, by substituting a high-pressure blast fan, they would be 
found most convenient for engineering purposes, blowing fires, or 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
C ) 








THE ORIGIN OF THE LINK MOTION. 


Sin,—Observing the discussion about the origin of the link 
- 7 rigin o e 
motion which has lately been going on in your pages, I enclose a 
sketch of what was probably the earliest species of link motion, 
taken from 61 of “‘Bourne’s Recent Improvements in the 
| wm 5 ar ph As a double-ended am, B a link or — felniog 
a i in ti 
har connecting the ends of the lever 4 tt moved in the 
Mr, Bourne in 1836, 


_ This ment, which was invented 
differs from the ordinary link motion im #0 ‘ar as it has only one 
eccentric. But, in common with the ordi link, it slows, stops, 
and reverses the engine, and cuts off the steam at any desired 

of the stroke, by suitably controlling the motion of the valve. 








| Mr. Bourne explains that it has one fault—that, in backing, the 


lead is negative. But where there are two engines this is of little 
consequence. In other respects the arrangement is as effective as 
the common link motion, and much simpler. On referring to the 
description of the link motion described by Mr. Bourne in his 
catechism, criticised by Mr. Hackworth, and defended by your 
correspondent ‘‘ X.”, I find that it was the valve of a steam vessel, 





furnished only with one engine, which Mr. Bourne had made, and 
the cut-off was effected not by jap on the valve, which would have 
been quite inadmissible in the case of fa single engine which 
required to be suddenly reversed, since, if the engine was 

at the point where the steam was cut off by lap upon the valve, it 
could not be reserved at all. The link of such an engine would 
vibrate like a scale beam, or like the double-ended lever motion 
invented by Mr, Bourne in 1836, and the block of the link would 


necessarily be without motion when at its middle point, as Mr. 
Bourne asserted was ‘actually the case. Mr. Hackworth plumes 
himself upon sticking to the point in his correspondence, But he 
has not yet shown that his contradiction was not erroneous, but 
seeks to evade the issue by characterising the engine described by 
Mr. Bourne as “‘ antediluvian ” and ‘a fossil.” Now it appears 
that the engine thus characterised was the first engine in which 
the momentum of the moving parts was balanced by counter- 
weights, now employed in all the best marine engines. It was 
also the first engine with such a high piston speed as 700ft. per 
minute, a s not yet quite reached in the engines of the 
Hercules and others of the best modern marine engines. The 
type of engine is that which has now come into most general use, 
and the only fault which Mr. Hackworth appears able to bring 
against it is that the valve was without lap, which, however, every 
engineer can see could not have been applied. The existence of 
lap in no is immaterial, except as a means of working expan- 
sively, which, however, is equally well done, and indeed better 
done by a separate expansion valve, with which this engine was 
provided. i. G. 





THE LOWE-VANSITTART PROPELLER. 

S1r,—Permit me the honour to express my thanks to Mrs. Van- 
sittart for the or. easy terms on whichshe will accept my respect; 
but, while I pay her homage, I am compelled, professionally, to 
say she is still in the wrong. The fair lady eludes with true 
womanly tact my correction in my former letter of the trials 
alluded to, which I proved were against her, and directs my 
attention to a later trial where the 5 was slightly increased to 
that previously. In answer to which, I am confident that the 
Griffiths blades, if set equally proper to the lines and displace- 
ment of the hull, will do better still. But the most weak portion 
of your fair correspondents letter is this, where she states—‘* If 
the value of indicated horse-powerand revolutions as made use of by 
the Lowe-Vansittart propeller, which is of a totally different con- 
figuration from any of the old screw propellers, is a mystery to Mr. 
Burgh, I would advise him to learn the principles a rules of the 
Lowe-Vansittart propeller.” I think I can assure your correspon- 
dent that I knewof the principles of the Lowe-Vansittart propeller 
before she did, and that they were first originated by Mr. Kobert 
Griffiths, and in the year 1853 patented by him ; also to clear up 
this matter will you, Sir, please illustrate the two drawings and 


descriptions I now send you? 


Fic.l. 


/ / 
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GRIFFITHS SCREW PROPELLER, 
PATENTED IN THE YEAR 1853. 


** Fig. 1 above is the pro- 
peller, with spherical boss, 
partly in section. Fig. 2 shows 
a horizontal section through 
the line A, B, C, Fig. 3. Fig. 
3, end view, partly in section. 

“The blades of the propeller, 
having been inserted into the 
sockets in the boss, are kept 
from returning, and are 
justed to the required angle or 
pitch by means of the keys 
a, a, which are inserted through 
the openings 6, 6, and are 
pressed forward to the snugs or 
projections c, c', upon the pro- 
peller shank, at the same time 
they are prevented from return- 
ing through the opening }, b, by 
the keys d, d, the length of the 
keys a, a, determining the 
pitch or angle of the blades. 
The two keys a, a, are shown 
of equal length, and, therefore, 
if it be desired to vary the pitch 
from that shown, then two 
other keys a, a, one shorter 
than the other, would be intro- 
duced in place of the two 
shown. The keys ¢, ¢, are for 
the purpose of drawing in the 
propeller blades firmly into the 
sockets, and they act upon the 
tops of the snugs c, c. Fig. 4 
isa section of propeller blades 
on line E, F ; Fig. 5, a section 
thereof at G, H; and Fig. 6, a 
section through I, K, of the 
form of propeller blade I prefer 
to use, but other forms of blades 
may be employed if preferred. 
The portions of the above sec- 
tions marked a, b, Fig. 6, are at 
the same angle as the section 
I, K, Fig. 3, which is taken at 
that part of the blade which 
makes an angle of about 45 deg. 
with the — - i = 
remaining _ 0! e e 
a,c, Fig. 3 and Fig. 4, being 
a part of a true screw, or 
nearly so. The action of the 
propeller while in operation is 
to draw the water towards it at 
anangle of about 45 deg. with 
the propeller shaft, which is 
the angle of this propeller blade 
a ae Suen 
the propeller. erefore e 
the Tinites edges of the blades 
as shown at the parts a, }, in 

3, 4, and 5, and the bend 





rip ot third the width of 
the blade at the point or outer 





VANSITTART PROPELLER, Pa- 
TENTED IN THE YEAR 1868. 


“Inthe drawing on the oppo- 
site page Fig. 1 is a side eleva- 
tion of a two-bladed propeller 
constructed according to my 
invention and adapted to the 
stern of a vessel, The blades 
a, a, are cast in one with the 
boss 6, which is solid and 
of nearly a spherical form or a 
truncated sphere. The blades 
in this instance taper slightly 
laterally outwards from the 
boss, as shown by the dotted 
lines which represent them in a 
vertical position. In thickness 
they also have a slight taper 
towards the boss to insure 
sufficient strength to the blades 
at their root. The amount and 
character of convexity which 
is given to the opposite faces of 
the blades will be clearly seen 
by inspecting the Fig. 

** The way in which the angle 
of the blade is produced 
or obtained will be under- 
stood by reference to Figs. 5 
and 6, which are diagrams 
representing the lines of a steam 
vessel to be fitted with a screw 
propeller; Fig. 6 is a plan, 
showing the lines of a vessel 
which it is intended to propel 
at the assumed speed of thirteen 
knots per hour. Let the line A 
in Fig. 6 indicate the water 
line or line of flotation. The 
line B is a horizontal line coin- 
cident with the top of the pro- 

lier when placed on end. The 
lower line C is another hori- 
zontal line, but coincident or 
parallel with the axis of the 
propeller shaft, which is indi- 
cated by the straight black 
line D. In order to ascertain 
the line described by the water 
on leaving the vessel (when it is 

ing at the speed of thirteen 
ots per hour) proceed as 
follows :—From the intersection 
of the water line A with an 
ordinate as atc, draw c, 2, 
lel to the centre line D of 

the vessel, then bisect A, x, as 
at aand use this as one point. 
Repeat this operation at every 
intersection of the ordinates 
with the water line A and a 
series of points a, a, a, will be 
formed. On _ uniti these 
ints as indicated by the 
jotted line A’ a curved line will 
be produced, which will be the 














34 


THE ENGINEER. 


Jan. 21, 1870. 








end of the blade, as shown at 
Fig. 3, at the line E, F, a, a, b, 
and the bend come to nothing 
at the line I, K, Fig. 3.” 


line described by the water on 
leaving the sides of the vessel. 
An analagous line from the 
line B may be obtained in the 
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VANSITTART PROPELLER. 


same manner, taking d, y, as the parallel lines from ordinate 
to ordinate, bisecting B, y, as at z, and proceeding as in the 
former instance and as indicated by the dotted line B', It has 
been found that the water on leaving the vessel in the line 
A’ curves round sharply towards the boss of the propeller, 
and therefore when the exact angle or curve from the last 
ordinate to the boss is ascertained the entering angle or 
edge of the propeller blades must be brought just within, 
as shown at 1, 1, which in Fig. 6 represents the edge of the 
propeller. By this means the water in motion beyond the line 
A’ will be carried or brought behind the leading edge of the 
propeller, which will thus be caused to act more efficiently 
than ordinary screw propellers. 

‘In certain cases where it may be considered desirable to in- 
crease the area of the propeller to prevent slip or reduce its 
amount, and improve the grip of the blades, I construct the 
after edge of each blade of the propellers with an additional 
portion slightly curved forward. This additional width may be 
cast with the blade as shown at Fig. 2, the part p below the 
dotted line 2 being a part of the blade and the added portion, or 
the added portion may be riveted on to an existing blade, 
as shown at p' in Fig. 3. The pitch of this additional length 
will be decreasing until its after edge will be the same or 
nearly the same pitch as the middle portion of the blade. 
Constructing the after edges of the blades with an additional 
width will be particularly applicable to vessels of shallow 
draught where sufficient diameter of propeller cannot be ob- 
tained, orwhenthe propeller cannot be fully immersed. Whenthe 
propeller with these additions is in motion ahead there will 
be less rush of water past the after edges of the blades, and 
the backing or power to quickly check the velocity of the vessel 
will be increased by the finer pitch of the additional after 
edge and by the increased area of the propeller. 

** Fig. 4 represents another form of blade adapted to a cylindrical 
boss, to which the blades are secured by flanges and bolts 
which are fitted to slotted or oblong holes in the flange, so as 
to admit of adjusting the position or altering the pitch of the 
blades. It will be seen that the blades near the boss are ex- 
tended laterally to obtain a finer entrance near the boss and 
to give propelling power to this part of the blade. The upper 
blade is shown in side elevation; the lower blade is shown as 
developed or laid out flat and not in propelling position.” 


Now, it is worth remarking that Mr. Griffiths tried his patent 
blades on H.M.S. Fairy in 1856, with no better result than with 
the true screw blade. 

It is obvious now to the world that Mrs. Vansittart was antici- 
pated by Mr. Griffiths both in theory and practice. 
N. P. Buren. 
NEW STREET FROM CHARING CROSS TO TOTTENHAM-COURT- 

ROAD, 

Srr,—In a November number you were good enough to give 
a sketch of a proposed new and direct line of street from Totten- 
ham-court-road to Charing Cross. Permit me to recall your atten- 
tion to that important subject. It is quite unnecessary to argue 
the question of the want of new thoroughfares in the metropolis; 
the point is conceded on all hands that such new communications 
are necessary for the vast and ever increasing traffic which crowds 
and “jams” our narrow streets, In the case now under consider- 
ation, viz., how best to provide for the “‘ missing link” of roadway 
between Tottenham-court-road and Charing Cross, let me briefly 
explain. My proposition is to effect this by a direct route through 
Soho and Leicester squares, from the northern end of Crown- 
street to the College of Physicians. Such a scheme would harmo- 
nise three separate interests. First, the traffic already stated ; 
secondly, subterranean railway communication urgently demanded 
from north to south; thirdly, the local improvement of the 
district of Soho. As a crown to the work, I may claim to afford 
Mr. Edward Barry an opportunity of giving a western fagade to 
his new and beautiful scheme for a National Gallery ; but it is the 
second head to which I am anxious specially to direct attention. 
The development of our railway system, through, in, and around 
London, has doubtless already vastly added to our comfort and 
convenience, but what is still needed is greater facility of com- 
munication between existing stations. Now the line along the 
proposed new street will directly connect the North-Western, 

Yharing Cross, 8.E., and the Gower-street and Charing Cross 
Metropolitan stations, while by the intervention of the Metro- 

»olitan, the Great Western, North-Western, Midland, and Great 
Weather. will be connected with the South-Eastern and London, 
Chatham, and Dover lines. It will in fact be the short diameter 
of the long oval formed by the Metropolitan inner circle. While 
the newstreet will transversely connect the great leading thorough- 
fares of the Strand; Parliament-street, Oxfordsstreet, and, by 
means of Tottenham-court-road, Euston-road, formerly New-road, 
these several lines will again be directly placed in communication 
with the Thames Embankment roadway leading from Westminster 
Bridge to the Bank. In all great public works certain difficulties 
have to be overcome. In the present case these arise from the 








necessity of conciliating the support of the parishes through which 


the line will pass, the Metropolitan Board of Works, the several 
railway boards whose interests will be affected by the line of 
communication, and the owners and occupiers of property along its 
course. In order to effect this I seek to’create a public opinion in 
favour of the scheme, and with that view appeal to you for that 
extensive publicity which your columns afford. 


January 18th, 1870. Henry Brpcoop. 





ROBEY’S VALVE GEAR. 







Srr,—We are sorry that we should have to lack in 
courtesy in allowing Mr. Walker’s letter to rem unanswered 
for a fortnight, but great pressure on our time mus our excuse. 


We are glad to find that Mr. Walker has profi 
mation which, according to his request, we sup 
that he is now quite master of the rinciple of overnor 
expansion gear, and that the on] int he is in sone dn t about 
is, whether we really do get ne bot er pressure in the cylinder. 
An “untouched” indicator diagram he says will g As we 
have promised to give Mr. Walker further information should he 
require it, we have now pleasure in forwarding two indicator 
diagrams, the one showing cut-off at a quarter-stroke, and the otherat 
one-fifth-stroke, boiler pressure in both cases 601b. That Mr. Walker 
may have perfect assurance that they are “untouched,” we send 
the original diagrams instead of tracings. It will be seen from 
them that, so far from there being nearly as much wiredrawing 
there would be with a throttle valve, there is scarcely any at ail; 
in the one case the pressure being only 14 Ib. below, and in the 
other but little more so. 


the infor- 
with, and 
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But your correspondent asked what would take place when 
working at very high grades of expansion, such as one-eighth, one- 
twelfth, or one-twentieth, with steam of 60 lb. pressure. If Mr. 
Walker had read a little more of ‘f Mr. Porter’s admirable treatise 
on Richards’ steam engine indicator,” we do not think he would 
have asked such a question, for he would have found that steam 
of the pressure he gives, viz., 601b., expanded eight, twelve, or 
twenty times, falls much below the atmosphere line ; and that in 
the most extreme cases he mentions he would be working with a 
minus pressure throughout nearly the whole of the stroke, that is 
supposing he could get his engine to work at all. Mr. Walker 
will then doubtless ask, why do we give our expansion gear so 
greatrange? The reply is simple. If the governor of our engi: 
could not cut off all or nearly all of the steam, the epgipe cow 
not otherwise be controlled, there being no throttle yalye. 

We may say that the single valve gear in question is such as we 
apply to high-pressure engines using steam of about 60 Ib. pressure, 
and that it has been found to give better results than many more 
expensive and complex arrangements; but that for steam of very 
high pressure allowing of an earlier cut-off, gr for condensing 
engines, we apply a special modification of our patent. 

In conclusion, permit us to remark that if we continue to suppl 
information to your correspondent he must confine himself 
strictly to the subject, and not indulge jin the rambling and 
exclamatory style exhibited in his last letter. 

RoBeEY AND COMPANY. 


P.S. Just one word about Mr. Chapman. As his last letter 
contains nothing new, with the exception of what he justly calls 
** another ridiculous idea,” we refer such of your readers as may 
be interested in arriving at the facts of the case to our former 
letters, which, with the illustration accompanying one of them, 
completely refute Mr. Chapman’s assertions. 








THE INVENTION OF THE LINK MOTION. 

Str,—Your correspondent Mr. Hackworth complains that the 
illustrations of his gear are not fairly arranged, but what will your 
readers think when I tell them that they are arranged closer and 
in better order than in Mr. Hackworth’s tracings, but perfect 
copies of the whole? Mr. Hackworth’s allusions to Mr. Howe, 
and the narrow escape he had are uncalled for, as were those 
previous; and if your correspondent would only “stick to the 
point,” he might do better than he has. As to the table of the 
working of the link motion complained of by him, I will set him 
right at once on that point. The valve had only half inch lap, and 
the port supply was only opened lin. for the admission of the 
steam; thus the travel was only 3in., but the eccentric rods were 5ft. 
long, or twenty times the travel, and forty times the throw, of the 
eccentric, while the distance between the pins in the link was in. 


Now, if Mr. Hackworth will make a full size model according to | 


those dimensions he will find the fact stare him in the face, if 
the link be hung properly, that thelead will not vary onesixty-fourth 
of aninch. Another evidence, perhaps, will not be out of place. 
I have some large scale working drawings of link motion by some 
of the best makers in England; one example is— travel of valve 6in., 
length of eccentric rods 6ft., or twelve times the travel, and the 
variation of the lead is barely one-sixteenth of an inch. Will that 
satisfy Mr. Hackworth by sticking to the point as well? By all 
means, Mr. Hackworth, allow your gear to “rest on its merits,” as 
you say, but also please allow that if you were to use a short con- 
necting rod from your gear to the slide valve the lead would be 
affected at the several grades of expansion as much as the link 
motion. 

Now-a-days, we who understand, that motion make the sus- 
pending pin and the eccentric pin on the same centre in many 
cases, as also the valve rod eye that contains the vibrating block, and 
likewise make the suspending frod as long as practicable. Mr. 
Hackworth must not fancy that we don’t understand the evils as 
well as the virtues of the link motion, and know how to 
reduce the former and embrace the latter pretty well ; 
and, what is more, neither Mr. Hackworth’s gear nor any- 
one else’s to the present can beat it. I know of several 
marine engines where the eccentric rods are as short as the 
main connecting rods are, in proportion to the throws of the 
eccentric and crank, but the valves are on the opposite sideof the 
crank shaft to where the main connecting rod is situated, and 
the indicator diagrams are good, very good ; the grade of cut-off 
and lead being equally proportionate for each stroke of the piston, 
or top and bottom ; all because the eccentric rod’s length will cut 
the circle of travel in one direction, and the main connecting rod 
will cut its circle exactly opposite perfectly proportionate. 

It is very certain that the length of the eccentric rod must be 
considered in relation to the relative positions of the valve and 
map connecting rod, when the connection with the link is direct, 
and equally certain that the link motion can be made to do what- 


ever is requisite for valve gear. N. P. Buren. 





WOOD PAPER MANUFACTURE. 

_ SiR,—My attention has been called to a correspondence going on 
in your journal between the Messrs. Houghton and Lee and “ R”. 
Without going into the main questions at issue, I beg leave to 
contradict one statement of Mr. Houghton’s, which, if not abso- 
lutely untrue, at least leaves a totally erroneous impression on the 
minds of such of your readers as do not understand the matter. 

_Mr. Houghton says (Dec. 27th, 1869) that an offer was made to 
him by a partner of one of the largest, if not the largest, timber 
agencies in this country, “ offering to supply us with deal ends 
and short pieces (firewood)—in fact, precisely the material we are 
using—to the extent of 15,000 tons a year, at 2s. 6d. per ton on the 
spot “or perhaps a little less, if yon will agree to keep us clear of 


Swedish firewood is worth from 20s. to 25s. per cubic fathom 
(= about three tons), free on board, at the very least, and for the 
last ten years hasnever been below this. These are deal and batten 
ends. There ig no one Swedish or Norwegian mill owner that 
produces as much as 15,000 tons yearly. Norway firewood isworth 
more free on board than Swedish, on account of the freight from 
Norway heing less than from Sweden. 

Probably Mr. Houghton refers to an offer which was made to 
him of all the slabs and refuse wood from one of the mills. I 
know this was offered at the price he mentions. This would con- 
sist of strips of wood of long lengths, and principally in the form of 
segments of circles. It would be impossible to bring these to 
England eyen at 40s. a ton, because they could not be stowed in a 
vessel. ‘To utilixe these Mr. Houghton must put up his paper will 
on the spot, but then his alkaline washing water would kill all the 
fish in the streams. 

I state these facts with authority, asIsell all the wood (including 
firewood) of one of the largest producers in Sweden and one 
of the largest firms in this country ; therefore I ought to know 
something about the cost, in all forms, of 


London, Jan. 18th, 1870. Pinus Srrosvs. 





THE FoREIGN Iron Trapr.—In every description of iron set 
forth in the Board of Trade returns for November (excepting 
only wire) there is a large increase. The value both for the month 
and the eleven months together are given as under :— 


Month of November. Eleven month 
186 1869. 1868. 18 









Pigand puddled .. £111,370 















Bar, angle, &c. .. .. 189,992 - 

Railroad oo ve 289,189 eM 

5+. ca on oo Senne oo §6=—- 897 
Telegraphic ditto .. 76,128 .. ee 924, 
Castings ee se 41,907 .. ° 652,196 .. 795,168 
Hoops, sheets, &c. 157,878 .. ee 1,588,234 .. 2,077,954 
Wrought of all sorts 152,035 .. oe 5,793 .. 2,226,300 
Old iron eo eo co 28,194 oe 352,197 oe 440,562 
Steel unwrought .. 88,961 .. ° 93,351 963,815 





Prussiay TRIALS WITH THE MiTRAILLEUSE.—In No. 153 of the 
Kamerad an account is given of the recent trials with the mitrail- 
leuse on the Simmering Common. The following is a condensed 
translatign of the article :—Four pieces of ordnance were brought 
out for experiment—one mitrailleuse and three Gatlings. The 
former was constructed by Messrs. Mortigny and Christophe. It 
contained thirty-seven steel rifled barrels; the barrels were made 
on the principle of the Werndl rifle. The breech block could be 
moved backward and forward by the aid of a joint lever. The 
tube, or rather bundle, was mounted on trunnions upon the hard 
wood cheeks of a tield gun carriage (Lafette). The Gatling rested 
on plate iron bearings. Gatling No. 1 was of lin. bore and six 
barrels ; No 2, of Q'din. bore and 10 barrels; No 3, of 0O°12in. 
bore and 10 barrels. The ammunition for gatling No. 1 consisted 
of Austrian gunpowder in American brass case and projectiles of 
lead—antimony alloy. Gatling No. 2 had projectiles of pure lead, 
small-grained Austrian gunpowder, and tombac case made in 
Vienna, in accordance with Smidt’s principle. Berdan’s cartridge 
was used for Gatling No. 3; small grained Austrian gunpowder, 
with American brass case and shot. The mitrailleuse was experi- 
mented upon with two different kinds of cartridges. The one 
was the cartehige ordinarily used for the Werndl rifle ; the others, 
with long cylindrical cases, and especially suited for transport, were 
made up with their projectiles and priming. The targets were 54ft. 
long and 9ft. high. Every one of the four pieces of ordnance gave 
one or two discharges, just toclear their throats, before the experi- 
ments commenced. A rapid fire was then sustained during one 
minute at a distance of 1200 yards, of which the following table 
shows the result :— 


Kind of ordnance, ieren N a of Percentage. 
Gatling, No.1 .. .. «. D ce os 21 oe $1 
ORGS: oe at St oe. SeURME Sh dco 5. Me 
pe No.3 oe a. Se co e.. See + ce ce WO 
Mitrailleuse eo 09 ce BED ce co co Th co -op co 30 


The Kamerad further states that the mitrailleuse was being 
seryed by acrew unused to handling it. The maximum of 400 
shot per minute was, therefore, far from beingreached, Moreover 
the backing of the adjusting screws, which caused a higher eleva- 
tion of the piece, was left unnoticed by the men, which would 
account for the fewhits. The Gatling No. 1 laboured under various 
difficulties, gpieby owing to itsinferior make. Twisting of cart- 
ridges, misfires, &c., were the result of its impediments to prompt 
and safe action. 

A CLERICAL View oF BorLerR Expiosions.—The following 
production of genius may be regarded as some of the first fruits 
of the disestablishment of the lrish Church, as they are from the 
pen of a certain reverend dean living in Limerick. The ingenious 
proposal is circulated in the form of small printed handbills, so that 
we can feel no compunction in giving them all the circulation in our 
power. The following is the reverend dean’s remarkable recipe 
for preventing boiler explosions :—‘‘The frequent disasters 
occurring from steam boiler explosions are attributable in many 
instances to ignorance of the original cause, or may be traced to 
culpable neglect. An erroneous notion generally prevails, which 
ascribes to the expansive pressure of steam the motive agency 
that works the engine; whereas the phenomena indicate that 
electric action supplies the amazing power developed, and consti- 
tutes the gigantic strength displayed, steam forming only a 
medium. ‘the nature of steam and the condensing process ex- 
hibit conditions essentially distinct from explosive force, and 
produce different effects. Furnace fires heating water confined in 
boilers to high degrees of intensity, evolve electric fluid in large 
quantities, and generate vapour charged with inflammable gas, 
elements combining vast energy with formidable ingredients, 
which demand the exercise of expert mi ement and scientific 
skill, safely to reguiate, guide, and control, through the instru- 
mentality of mechanical contrivances. The fact has been ascer- 
tained by means of several experiments that cold water, particu- 
larly at a temperature in frost ranging under zero, suddenly con- 
veyed into immediate contact with caloric imparts an electric 
shock, in some respects analagous to lightning, and bursts like a 
bombshell, projecting fi ents of resisting materials in various 
directions to considerable distances. When water runs low in the 
boilers, inflammable gas accumulates in the vacant space, and, the 
iron plates becoming red hot, explosions often ensue with similar re- 
sults. In order to obviate the risks and remedy the dangers 
arising from these sources, the necessary precautions require the 
simple [simple indeed !] care of feeding the boilers with warm in- 
stead of cold water, and keeping them tantly replenish 
expedients that will prove on trial adapted to prevent fearf 
catastrophes of the kind involving destruction of property and loss 
of es My may ‘. found useful to observe that kd directions 
prescribed extend to apparatus employed for cooking p $08, 
and the same system on ennel with benefit on a sinall ecale 
regard to public 








in domestic economy, or more extensively with 
institutions.’ ‘ 
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THE SEVERN JUNCTION RAILWAY SCHEME. 

Ever since the days of Brunel, who desired to open a direct 
route from the metropolis to South Wales, it has been a 
recognised fact that to cross the river Severn below Gloucester 
would become a necessity. The South Wales coal-fields require 
some more convenient and more direct route to London and the 
south coast of England than at present exists, to say nothing of 
the inconvenience, delay, and expense arising from a change of 
gauge, the cost of which on coal is at least 1s. per ton. 

In the year 1865 two lines, one preposing to cross over the 
Severn near Chepstow, and the other near Newnham, were 
sanctioned by Parliament; but owing to the enormous expense 
of the former and the position of the latter—which was so high 
up the river as to cause no sufficient decrease in distance to 
compensate for the expense — neither has been made or 
attempted. Since that time other schemes have been brought 
forward, but none have gone beyond the preliminary stages. 
The promoters of the Severn Junction Railway, one of those 
lives sanctioned by Parliament in 1865, have endeavoured to 
meet the exigencies of the case by applying to Parliament this 
session for a deviation of their proposed line to cross the river 
near Pinton Passage instead of at Newnham, which will be a 
medium point between the two lines of 1865, and it will also 
serve other important objects. An excellent opportunity will be 
afforded to Parliament for settling the disputed passrage of the 
Severn by sauctioning the scheme now presented to them. 

The main features of the scheme are a line commencing by 
junctions with the Great Western Railway and the Severn and 
Wye Railway, near Lydney station, thence crossing the river Severn 





near Pinton Passage, and running into the Midland Railway near | 


Dursley Junction. The total length of this new line will be 


eight miles, and it will thus unite the Forest of Dean and South | - - 7 
| two courses of planks into the third. 


Wales coal-fields with the Midland Railway and the West of 
England cloth mills, and the large manufacturing interest of 
Stroud and Nailsworth. A short run over the Midland line of 
two and three-quarter miles, and a branch two miles long, con- 
necting that line with the Great Western Railway at Stovehouse, 
completes the through broad-gauge communication between 


South Wales and London. A railway one mile in length, forming | 


part of this scheme, will communicate wits the proposed new 

harbour and docks at Sharpness Point, for which powers are now 

being sought by the Gloucester and Rerkeley Canal Company. 
The engineering works on these lines are, with the exception 


gradient against the load from South Wales is 1 in 132, and the 
greatest falling gradient 1 in 100, while a great part of the line 
is level. The propo-ed bridge across the Severn is designed and 
estimated by Mr. Brunlees, engineer-in-chief of the scheme. Its 
length will be 988 yards, having two openings, each of 30(ft. 
span, over the main channel, with a headway of 70ft. above high 
water. There will also be twenty-nine openings, each of 100ft. 
span, and averaging 64ft. in height. 
same as those designed and authorised by the original Act of the 
company in 1865, which amply provided for the class of vessels 
navigating the river above Sharpness Point. The piers will 
consist of cast iron columns supporting the wrought iron girders 
and superstructure, and will rest on good natural foundations. 
The viaduct is intended to include a turnpike road—a desideratum 
Jong sought for to give means of communication to the two 
sections of the county, aud which ean only at present be 
obtained by the circuitous route rid Gloucester. Jt is intended 
to place an opening bridge over the Gloucester and Berkeley 
Canal, but at such a level that all the small craft which frequent 
this canal will pass under it. Consequently it will only be 
necessary to open the bridge for large vessels using steam tugs. 


Their dimensions are the | 


= whedinel ene . : ct Pes ae | of the Small-pox Hospital in 181 
of the viaduct over the river, of a light description. ‘The steepest | stood about eighteen years—a period much longer than the bridges 


THE RENEWAL OF THE KING'S CROSS STATION 
ROO 


Tue following is an abstract of a paper read by Mr. R. 
M. Bancroft before the Civil and Mechanical Engineers’ 
Society, at a meeting held on the 8th of December, 1869. 


The Great Northern passenger terminal station at King’s Cross 
was opened to public traffic in 1852, and its~roof -constructed 
during the two previous years, and was at the time a work which 
created some little sensation, as it was the largest span roof of the 
laminated type constructed in this country. 

From designs of French roofs it appears that Colonel Emy, of 
the French Military Engineers, was the first person to draw public 
attention to the subject, by applying the system of the laminated 
timber arches in the construction of the roofs over the Riding 
Schools of Marac, near Bayonne, 65}ft. span, and Libourne, 69/t. 
span, about the year 1819. They were both semicircular, and 
made to form a complete truss to support the covering, by means 
of principal rafters tangential to the curves, and tied to the semi- 
circular rib by a number of radiating clipping braces. The ribs 
were bent complete without trenails, and were maintained in their 
form by iron stirrups subsequently placed, and passing round the 
whole system at intervals, and by bolts going through the lamina- 
tions in the intermediate spaces. 

Mr. John Green, in the year 1827, made a design and model for 
a bridge, with timber arches resting upon stone piers. In 1833 
the plan was adopted, and in 1837 it was put into execution at 
the Ouse Burn Viaduct of the Newcastle and North Shields branch 
of the North-Eastern Railway. 

The late Joseph Locke, Esq., C.E., constructed a bridge upon 
the laminated arch principle for the Rouen and Havre Railway 
over the Seine and Epaulet, near Rouen. The arched ribs of this 
bridge were made 4ft. deep by lft. Gin. wide, and formed by bend- 
ing sixteen planks din. thick of Baltic timber, placed concentrically 
over each other, each course being fastened to those above and 
below it by oak trenails. These trenails were made to pass through 
The ribs were bent upon a 
platform on the ground to half the thickness of the ribs, thus 
dispensing with the necessity of centreing, and were thus placed 
in position by a travelling crane, and the remaining depth of the 
rib was completed in place. 

In bridges built upon this plan it was found every time the 
girders or ribs deflected under moving loads the concentric layers 
of planks detached themselves slightly from the layers that were 
respectively above and below them, so that a passsge was formed 
for the admittance of aqueous vapours to the inside of the ribs, 
where a process of fermentation or ** wet rot” rapidly developed 
itself. The King’s Cross passenger station was erected on the site 
2, and, therefore, the roof has 


built on the same plan. The principals of this roof were con- 
structed upon a platform on the ground, to which chocks were 
secured at intervals of 4ft. to 5ft. ; these were set out to a radius 
corresponding with the innermost layers of the planks, and were 
secured by means of clamps to the chocks, On this first layer a 
second séries was laid and fastened with 3in. wood-screws, Sin. 
apart, and again clamped to the chocks, and so on until the whole 
thickness of the rib was comp!eted, care being taken that all the 
planks broke joint. 

The ribs were hoisted to place by three derricks, one placed 
against each wall, and a third in the middle of the span. A band 
of wrought iron, 4in. by }in., was finally placed round the topmost 
plank, and bolts passed through both iron and wood about 2ft. 
from each other in the centre of the rib. These laminated ribs in 





| their turn support whole timber purlins, which carry the covering. 


As to the cause of decay in this roof, in the large quantity of 


| timber used most likely some of it was in a sappy or wet state. 


Even this may be in a great degree avoided when the new docks, | 


before referred to, are completed. 

The estimated cost of the works is as follows :—Main line of 
railway from Lydney to Dursley Junction, including viaduct, 
£257,785; junction line at Stonehouse, £51,181; branch to new 
docks, £14,413; additional works to viaduct for turnpike road 
and approaches, £76,466. 

The proposed new harbourand docks at Sharpness—so greatly 
needed in consequence of the great increase of the trade at that 
port, and the impossibility of accommodating the large vessels 
now chartered there 
regard to this railway. The entrance to the proposed harbour 
will be near Holly Hayle Pile, about one mile lower down the 
river than Sharpness. The plans have been desigued by Mr. 
Thos. E. Harrison and Mr. W. B. Clegram, engineer to the 
company. The dimensions are as fellows, viz.:—Entrance gates, 
60ft.; tidal basin, 5 acres; lock, 320ft. by 60ft.; dock, 134 acres; 
depth of water, 24ft. The distance saved by the new route 
between South Wales and London will be nearly seventeen miles, 
and the saving must, of necessity, greatly accelerate both mineral 
and passenger traffic. As a question of uninterrupted com- 
munication by railway, there will likewise be a saving of ei 





four miles in the distance between South Wales and Bristgl, | °™- by : 
| main ribs to each other, so as to be continuous from end to end. 


which will equally apply to the Bristol Channel docks. The 
traffic in coal, &c., from South Wales to the new docks at Sharp- 
ness Point must be considerable. Foreign vessels now unloading 


at the Point are compelled to take in ballast and go to other | 


ports for return freights. Last year between 200,000 and 
300,000 tons of shipping left Sharpness for this purpose. To a 


The planks being so closely packed together, and painted over as 
soon as fixed, prevented the exudation of the moisture, and the 
intense heat of the sun during the summer months, as well as the 
vapour and sulphur from the locomotives and inefficient veutila- 
tion, assisted the fermentation going on inside the ribs, and caused 
rapid decay. 

The scaifold for the construction of the roof, which I shall now 
brietiy describe, contains altogether about 14,000 cubic feet of 
timber, and the estimated weight of it, when in full work, and 
including all iren ard weights constantly being lifted, is 400 tons. 
It takes about seventeen minutes to move it a distance of one 
bay, or 20ft., out of which time the men take a rest of two or 
more minutes. The large wrought iron plate girders are con- 


| structed of such section that they may be hereafter used in 


will be very advantageously placed in | 


bridges down the line. The stage has been designed so that no 
hindrance is caused to the traffic constantly passing underneath. 

The wrought iron principals or main ribs are formed and 
accurately curved so as to fit in exactly between the old cast iron 
shoes built in the walls on each side, the cast iron spandrel fillings 
of the old roof being cut shorter to suit the new wrought iron ribs. 

The intermediate ribs or rafters are of rolled iron 8in. deep, 
with top and bottom flanges din, wide and jin. thick all over; the 
lower ends are fitted with new cast iron corbel shoes on stone 
templates built into the station wall, and the upper ends rest upon 
T-iron supports 5in. by 2in. by din., and have wrought iron 
brackets riveted on each side, which are also riveted to the purlin 
stiffeners. 

The first and sixth lattice purlins from the springing on each 


| side are lft. Gin. deep, and formed of 5in. by 4in. by 4in T-iron 
' flanges, with flat bar bracing 24in. by }in., and T-iron stiffeners 


5in. by 2in. by gin. They are rivetted at each end through the 
These purlins being of less depth than the mainribs, the difference 
(Gin.) is made up by a T-iron support Sin. by 2in. by gin. riveted 
to the web of the principal. 

The second, third, fourth, and fifth purlins on each side of the 


| rib are formed of 5:n. by 4in. by 4in T-iron bars, with 1jin. tension 


still greater extent this line will serve the Dean Forest coal-field | 


in conveying coal, iron, ore, and stores for shipment at the said 
new docks, and it will also supply a want greatly needed in the 
large manufacturing district round Stroud, Stonehouse, and 
Nailsworth. Moreover, the new route will not only open this 
district to the South Wales and Dean Forest coul-fields, but it will 
also open up Southampton, Weymouth, and South of England 
ports vid the Stonehouse and Nailsworth Railway and the 
authorised Wilts and Gloucestershire Railway. The Severn and 
Wye Railway Company are now seeking powers to extend their 
line northwards, to form a junction with the Ross and Monmouth 
Railway, now in course of construction. This will afford 
additional facilities to part of the Welsh mineral district vid 
Pontypool and Monmouth, by providing another route to the 
proposed new docks; and also a very important feature in this 
route would be that if the Great Western Company laid down a 


narrow gauge line from Didcot to Stonehouse, Welsh coal could. 


be sent direct to London in narrow-gauge trucks. The projected 
railway from Abergavenny to Monmouth will be another feeder. 
The Severn and Wye extension above mentioned will also afford 
a direct route from Liverpcol, Hereford, and the West Midland 
district over the Severn Junction Bridge to Bristol and the south 
of England. _ The engineers of the bill are Mr. Brunlees, 
Seen, and Messrs. Geo. Wm. Keeling and G. Wells 
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bars and Ijin. struts. The ends of these purlins are fixed to 





angle-iron jaws riveted to main ribs, and to which also the | 


ends of the tension bars are bolted. 

In the last bay at the north end the purlins are of a stronger 
section, and composed of 5in. by 4in. by jin. T-iron for the flanges, 
and Sin. by 2in. by gin. T-iron bracing bars to sustain the lateral 
thrust of the roof, and the intermediate rafter in this bay is carried 
over from wall to wall. 

An angle iron bar Gin. by 3in. by gin. is riveted to the top of the 
first puriin on each side, and a ventilating opening formed above 
it, by means of flat bars bent to horseshoe shape, and carrying an 
angle iron bar 2}in. by 24in. by jin., to which the glazing bars are 
riveted, the latter being inverted T-irons 3in. by lyin. by gin. 

A double angle or Z-bar 4in. by 2in. by gin. is riveted on the 
top of the second, third, fourth, and fifth purlins on each side, 
and to the main ribs where they occur, to which the glazing bars 
are riveted, and are fixed in their place so as to give a perfect bed 
for carrying the glazing bars. 

An angle iron bar Gin. by 3in. by gin. is riveted along the top 
of the sixth purlin on each side, and to the main rib -» Beg they 
occur, to which T-iron arched bearers 4in. by 3in. by din. are 
riveted to carry the raised portion of the roof for ventilation. On 
the arched bearers longitudinal angle irons 4in. by 2in. by gin. are 
riveted for carrying the glazing bars. At the centre these angle- 





irons are Yin. apart, and the open spaces are covered with a 
ight iron ing, No. 12, B.W.G., d by brackets 1jin. 
by din. every 3ft. Sin. apart. The main ribs are 20ft. apart, centre 


to centre, and are hoisted to place in seven different pieces, and 
ps Ler! voor of iron work in one bay of 20ft. is 17 tons 3 ewt. 
r. , 
he whole of the wrought iton was specified to be of the full 
coopHling shown on the drawings, and capable of bearing a tensile 
strain of at least twenty tons to the squareinch. All the plates 
ne flanges of the ribs are planed truly square on each edge, 


im the webs of the ribs are d at their butting 








joints. The junctions of bars and angles and T-irons are fitted to 
butt truly together. The rivet holes throughout were specified to 
be punched one-sixteenth smaller than required, and rimered out 
to the proper size when fitted in place, and no drifting or other 
straining of the iron being allowed under any circumstances. ‘The 
rivets, bolts, and nuts were specified to be of iron capable of bear- 
ing a tensile strain of at least twenty-four tons to the square 
inch. The bending of angle and T-irons and the riveting to be 
done hot. ; 

The whole of the timber is of the very best red Riga, thoroughly 
seasoned. : 

Fir packings of the dimensions shown, with stop chamfered 
edges, are fixed by 3in. by }in. coach screws to the main and 
intermediate ribs. They are carefully bent to the curved i 
of the ribs, and bedded down in thick whitelead, those on top of 
the main rib being composed of No. 2 wrought aad stop chamfered 
packings 6in. by Jin. and that on intermediate rib being Yin. by 
3in., also wrought stop chamfered. —_ 

urs 
ie 





porucn 


The roof, for its whole length, and to the height of the 
purlin on each side, is covered with ljin wrought—one s 
grooved, tongued, and chamfered—red Kiga boarding securely 
nailed down to the packings described above; and a wronght one- 
side fascia llin. by ljin. with chamfered edge, and scribed 
between the main and intermediate ribs, is fixed against t 
brickwork at the bottom of the boarding along each side on the 
inside of the roof. 

The last bay at the north end is to be covered with No. 16 
gauge Vielle Montagne zinc of Italian pattern on 1jin. boarding. 

The gutter on each side for the whole length of the roof is lai 
out with 7 lb. lead. 

The old slating was re-used. 

The ventilator on centre of roof is glazed with the glass removed 
from the old roof, the perfect sheets of which are cut to the width 
required ; for the other glazed portion Hartley’s small fluted glass, 
three-sixteenths thick, is used. ‘ee 

The glazing putty, or, as the contractor has it, ‘‘ thermo-plastic 
putty,” has tallow mixed with it to allow for expansion anu con- 
traction of glass. 
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To Mr. Richard Johnson, chief engincer of the Great Nortiicrn 
Railway Company, we are indebted for the loan of the drawinzs 


t 


I have the pleasure to show you this evening, and I wish ; 
publicly to acknowledge his kindness for the prompt and realy 
manner in which he replied to my request when | asked i ) 
allowed to exhibit them to the Civil and Mechanical Engin 
Society. 

In conclusion, the author trusted that although the paper v 
brief one, yet by the help of the drawing+, the members l 
visitors would clearly understand the work of renewal oi ? 
King’s Cross roof. , 

The walls of the society’s rooms were well covered with a1 
ber ot working and other drawings, showing the construction ol 
the original timber roof, the new iron roof, and the scafloliin 
for erecting the same. 

Mr. Richard Johnson, M.I.C.E., engineer-in-chief ; contractor, 
Mr. John Jay, of Euston-road. ‘The ironwork has been exec 
in a most satisfactory manner by the London Engineering ‘ 
pany, under the direction of Messrs. Westwood and Baillie 
company’s managers. We illustrate the new roof at pp. J2a1 








THREATENED COLLIERY DISASTER IN NORTH 
STAFFORDSHIRE, 
(From o Corre spondent). 

On Monday last a meeting of colliery proprietors of North 
Staffordshire was held at Stoke-upon-Trent to consider the best 
mode of dealing with a dangerous accumulation of water in some 
of the mines in the northern part of the district. The me« 
was convened by Mr. Thomas Wynne, Government inspector, v 
in the circular which he issued, said :— ** The dangerous accumula- 
tion of water in the mines near Tunstall and Burslem req 
immediate attention of the owners and occupiers of those min 
and unless prompt action be taken in the matter the sacri of 
property will be very serious, and loss of life may ensue. 1 have, 


ur 





ircs the 





therefore, thought it my duty to call a meeting of such owners 
and occupiers as in my opinion are interested in the subject.” ihe 
meeting was attended by twenty-five or thirty gentler and 








Mr. Wynne was voted into the chair. He made a statement the 
effect that since the stoppage in March last of the pumping engines 
at the Pinnox and Scotiacollieriesof the late Mr. H. H. Wiluamson 
there had been agradual rising of water experienced in the mines of 
Tunstall and Burslem, the effects of which were first felt at the bycars 
colliery belonging to the trustees of the late Mr. Wood. Lp to 
within a recent period, however, the pumping power at the colliery 
had been sufficient to keep the water down; but the breaking of 


the pumping apparatus had caused it to gain ground, and this, 
in conjunction with a very wet season, and the tact that several 
surface watercourses had, by some inadvertence or misu e- 
ment, been allowed to discharge themselves into some of the 


underground workings at another colliery, had caused the inunda- 
tion to make considerable progress. At the Newtields coilies 
Messrs. Thomas Adams and Uo. the proprietors had been over- 


0 


powered by the water, and had been ovliged to stop most of their 
pits, to their own loss and the serious inconvenience vf the 
earthenware manufacturers of Tunstall. Mr. Wynne stated 


that he had considered it his duty to call the attention of 
the owners and occupiers of mines in the district to the im- 
pending danger, as although, if proper provision were made 
for pumping the water, the difhculty was not a very 
serious one to deal with; yet, if neglected, it might cause a wide- 
spread stoppage of work, damage to great amvunt of property, 
and imperil the lives of many workmen. He added that, as a 
Government officer, he would prefer to confine himself to calling 
attention to the subject, and offering any services which he couid 
render, without taking upon himself to indicate either who were 
the parties most in danger, or what steps ought to be taken. ‘Ihe 
owners and lessees of the minerals, as men of busmess, would 
themselves be best able to decide what course ought to be tuken. 
He trusted that this meeting would lead to some united action 
being resolved upon; but whether it did or not, he should fee! he 
had done his duty by calling it together, and placing before those 
interested in the subject the facts which had come to his kuow- 
ledge. A long discussion ensued as to the damage which had 
already been done, the extent of the danger to be apprehenced, 
and the steps most desirable to be taken under the circumstances. 1t 
was ultimately resolved unanimously,on the motion of Mr. W.Adanis, 
seconded by Mr. Edmund T. W. Wood, “*That Mr. R. H. Wynne, 
under the direction of the Government inspector, be requested to 
investigate and report to a future meeting the extent of the coal- 
field affected, and likely, in his opinion, to be affected, by the 
accumulation of water; the probavie cost of clearing the water 
from the whole of the mines to the depth of the present Pinnox 
engine, and of keeping the same clear ; the best means of effecting 
such p se, and the mode and proportion in which such cost 
ought to be charged amongst the various parties interested, refer- 
ence being had to the depth of the various mines; and that he 
also be requested to direct his attention to the best means of pre- 
venting the surface water now flowing into the mines from doing 
so in future.” A vote of thanks having been passed to the 
Government inspector, the meeting was adjourned for a fortnight. 

















Wat Nexr?—We have received the particulars of the vacant 
appointment of the town surveyorship of Leamington, and are 
highly amused to see one of the stipulations as to the engagement, 
namely, that “the surveyor must not be abse nt from the town 
without obtaining the consent of the board or its chairman!” 
Probably the board will also provide livery! It seems a desirable 


berth for a professional man, 
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NEW ROOF OF PASSENGER STATION, GREAT NORTHERN RAILWAY, KING’S CROSS. 


MR. RICHARD JOHNSON, M. INST. C.E., ENGINEER-IN-CHIEF. 
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-—Messrs. A. AsHER and Co., 11, Untre den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.LPHons Diizr, Bookseller. 
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MADRID.—D. Josz Atcover, Editor Proprietor o, 

** Gaceta Industrial,” Preciados 49 y 51. 
NEW YORK.—Wuuer and Rocers, 47, Nassau-street. 





PUBLISHER’S NOTIOE. 


*,* We publish this week a Double Number, containing the Index 
to our Twenty-eighth Volume, including a complete classified list 
of all patents i during the last six months. Price 1s.; 
stumped, 1s. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of thet » OF QUALITY, of its circula- 
tion, advertisers lusive and satisfact 
evidence, 
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TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our spon to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
comm nications. 

W. T.—Dv you mean theoretical or practical works ? 

_G. 8. (Walker’s Coal-cutting Machine).—A letter lies at our office for this 
correspondent, 

A Ten YEARS’ SUBSCRIBER.—The only patent that we know to be likely to 
answer your description is No. 390, 1866. 

CoLLieRY ENGINEER, —Your calculations are correct. The steam gauges 
must be wrong. If you turn to Tue Encineer for July you will find an 
article on steam gauges which you would do well to vead. The effective 
area 0° your valve mau be much more than 4in, Is it a flat-faced valve or 
a conical valve? Send a dimensioned sketch. 

AN AMERICAN SUBSCRIBER.—Let your cylinder drive a train of three or four 
wheels and a fan; make the fan larger or smaller till you get nearly the 
speed you want, then fit it with a spring to bear on its axle, so that 


at is driven by friction and can slip a little on the shaft ; by tightening 


or slackening the spring you can get any speed. Look at the striking gear of 
your own clock. ; 

Erratom.—in Tue Encineer for January 14th, 1870, p. 19, column 8, 
line 25 from bottom, for “‘ after” read “of the.” 


BLACK VARNISH FOR BRASS. 
(To The Editor of The Engineer.) 
S1r,—Will any reader kindly tell me how to blacken brass tubing so 
that it will shine like an opera-glass? I find that opera-glasses are not 
got up with japan. READER, 





OVEN JOINTS. 
(To the Editor of The Engineer.) 

Sir,— Will some of your readers be good enough to inform me of the 
best joint for ovens, which are 9ft. Gin. long, 4ft. 6in. square, by 1}in. 
thick, and which are made red hot all over? They have hitherto been 
caulked with irun cement, but this, be it made ever so well, will not last 
over twelve months. I shall be greatly obliged by the information. 

January 18th, 1870. : W. L 





MEETINGS NEXT WEEK. 

Tue InstrTuTION oF Crvi Enoimneers. — Tuesday, January 25th, at 
8 p.m. : Continued discussion upon Mr. Grantham’s paper “On Ocean 
Steam Navigation.” 

Civit anD MecuanicaL Enorneers’ Society. — Whittington Club, 
Arundel-street, W.C., Wednesday, January 26th, at 7°30 p.m.: Continua- 
tion of discussion on Mr. Bancroft’s paper “‘On the Renewal of King’s 
Cross Station Roof.” 





“NONE SUCH” BRICKS. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers kindly inform me of the address 
of the maker of red bricks called ‘‘none such,” which are reported to 
stand high heats in furnaces better than fire-bricks? also, the quantities 
of liquid and non-liquid sewage supposed to be collected every twenty- 
four hours from a unit in population ? 8. G. 
January 19th, 1870. 








Tux Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
JSrom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 15s. 9d. 
ty & cng J two doublenumbers) .. .. .. £1 lis. 6d. 

If credit be , an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ni The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 

to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tak ENGinEeER, 163, Strand. 
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CHILLED SHOT. 

Tue Times has determined that our entire system of 
heavy artillery is to be remodelled at a cost to be estimated 
by millions, The Woolwich gun and chilled shot are to be 
done away with bodily, and in their stead we are to have 
wonderful steel guns and still more wonderful steel shot 
made by Sir Joseph Whitworth. To attain this end our 
contemporary is apparently resolved to leave nothing un- 
tried, no article unwritten, no statement of fact untouched, 
no available circumstance unused. If the Times only 
possessed as much power as it does will, Woolwich Arsenal 
would be closed to-morrow; Sir Joseph Whitworth would 
receive a grant of a million sterling for preliminary ex- 
penses, and the country would be launched once 
more on the sea of experiment in which Sir William 
Armstrong succeeded in submerging so large a portion 
of the national income. a very recent impres- 
sion we called attention to certain statements which 
appeared in the columns of the Zimes concerning this 
matter; and in the impression of that journal for Wednesda 

last we find two articles on the same subject which wi 
repay perusal. The 7imes takes for its text certain state- 
England hy +g tear haar ey > 
from Li having disabled all her heavy guns 
by rem | so-called Palliser a Diet, which broke y Ay the 
a scored the chases badly ; and in this bald fact 
e Times finds one good reason for at once condemning all 
our present heavy ordnance, and adopting the Whitworth 
system. Ap) tly fearful, however, that the rumoured 


iailure of a few shot will not be found a sufficient reason 





for the abandonment of the best heavy ordnance in the! 
world in favour of guns which exist at present, if we 
except two—only on paper—the J'iimes goes on to argue 
that Palliser shot is unfit for service, because its ogival head 
causes it to deflect on striking an inclined surface, a result 
which cannot happen with flat-headed shot. We shall con- 
sider the reported breaking-up of the shot first, and then 
deal with the deflection question. 

We believe that we were the first to point out that 
certain chilled shell—not shot—had broken up in a gun 
when fired with heavy charges. It has been known, 
indeed, for some time , under certain conditions, such 
breaking up is pretty certain to happen. We are not at 
all surprised, therefore, to hear that a few projectiles have 
broken up in the of the Hercules; but we attach very 
little importance tothefact. It proves that much care should 
be used in selecting the iron of which chilled shell is made, 
and it strengthens the opinion we have long held, that 
studding such projectiles seriously weakens them ; but we 
do not see any reason for condemning chilled or hard cast 
iron as a material for shot and shell; and we most certainly 
find not the smallest shadow of cause for doubting the 
efficiency and excellence of the Woolwich or Fraser gun. 
A Fraser gun, rifled on* Captain Scott’s system—in which 
the projectile carries ribs cast on, instead of studs riveted 
into countersunk holes—would probably tire chilled shot 
and shell for ever without breaking one. And even if for the 
sake of argument we grant that chilled iron is not a good 
material for shot, it would not follow as a consequence 
that the gun must be rejected. If steel Whitworth shot 
can be made, so can steel Woolwich shot. The Times ought 
to see this, and, no doubt would, were it not that it is 
determined for the present to see no good thing in guus or 
shot that does not emanate from Sir Joseph Whitworth’s 
genius. 

Both the articles in our contemporary’s pages are re- 
markable for the display of ignorance of the subject in 
hand made by the writers. In order to illustrate this state- 
ment fully we should have to reprint both articles. This is, 
however, unnecessary ; we reproduce a few passages which 
will bear sufficient testimony to their merits. The leader 
begins with the following sentence :—“ It is not encouraging 
to hear that our costly and protracted experiments in 
gunnery have terminated in a result which admits of being 
described as practical failure.” Would any mortal believe 
that the “failure” introduced in this fearful fashion 
to the notice of the public consists in the smash- 
ing up in a gun of two or three shells made 
badly, and of improperly selected iron? Surely here is a 
great cry about very little wool. Further on we have— 
“ The report, in fact, amounts to a statement that one of 
the newest and most formidable of our ironclads afloat has 
had her guns disabled by her own shot in the course of 
ordinary practice, and the obvious conclusion, of course, is 
that with her present armament she would be useless before 
an enemy.” Can any statement be more unfair to the gun 
than this? Any tyro will see that if one kind of shot fails, 
we have only to abandon it in favour of another. The shot 
has nothing to do with the gun, no such connection exist- 
ing between them as the Zimes would have us believe. 
A little {further down we find the sentence—-“ Captain 
Palliser, however, discovered a process of so ‘chilling’ 
iron that it became as hard as need be.” As a matter of 
fact, Captain Palliser did nothing of the kind. The use of 
chilled shot was proposed long before the gallant captain 
thought of it, and the “ process of chilling” was practised 
for very many years before Captain Palliser was born, as 
every ironmaster in the kingdom knows. In another place 
the Jimes confesses its own ignorance :—“ Whether this 
accident was due to the large calibre of the gun, or whether 
its recurrence is to be apprehended in guns of smaller bore, 
we cannot yet say.” But the Zimes ought to say. Chilled 
shell are well known to have sometimes broken up before 
in guns of small calibre. Close to the end of this remark- 
able leader is the e—“If what is now reported is 
true only of the Hercules and her 18-ton guns, it would 
follow that our heaviest and most costly men-of-war are 
useless as fighting ships until they have been provided with 
new shot, or new guns, or both.” In the first place, we have 
every reason for thinking that not a single shot broke up 
in the guns of the Hercules. The projectiles whic 
smashed were probably shells, which are notoriously weak. 
But even mitting, for the moment, that both 
shot and shell broke up, it does not follow that 
the Hercules is useless until she has been provided with 
new guns, or both new guns and new shot. It is almost 
incredible that the 7imes should go on mixing up guns 
and projectiles in this extraordinary fashion. If the 
captain of the Hercules took it into his head to fire Dutch 
cheeses, we suppose our contemporary would see in 
the failure of such missiles to smash an armour 
plate, excellent and weighty reasons for condemning the 
gun. After all it is mere waste of time to dwell on this 
point, and we shall therefore proceed to consider the 
second charge brought against chilled Oe ae: oe wit, 
their unsuitability, as compared with Whitworth shot, for 
use against inclined surfaces. We cannot reproduce here 
all that the Z'imes says on the subject, but we shall repro- 
duce enough to show the views which it enforces. 

In the small print article we find the following passage :— 

“« In speaking of chilled shot as armour-plate-piercing projectiles 
when fired direct, an approach is again made to a subject briefly re- 
ferred toa short time sincein the Naval Intelligence of the J'imes, and 
which, it must!be admitted, raised an extraordi shout of denial, 
and a claim for the existence of quite a contrary state of things from 
more than one contemporary. In the notice referred to it was 
said that an ogival-headed chilled shot when fired direct at an 


armour plate “ shouldered” its way through the iron, but that 
a ee rey Sing angle cf fight to was tevelled $0 
ata ing le which i avellec 
= head ly that the shot was from its brittle 
nature, liable to self-destruction on striking armour, and that no 
satisfactory testing of the chilled ogival shothad been made in oblique 
i = dt i t rs vi d pti Read ie 
proftottle for the navy. These statements were not only disputed 
but flatly contradi incredible as it may that anyone 
should be found bold enough to combat establi and acknow- 
ledged facts with specious argument and denial.” 








So far as weare aware, no “ extraordinary shout of denial” 
was raised in any journal but this, and we take it for 


granted that all the Times now says on the subject is 
intended for our benefit. If the writer of the passage 
quoted above had but given himself the trouble to read up 
his subject thoroughly, he would have found that all this 
question of the relative value of flat-headed and ogival- 
headed a in penetrating armour has already been 
thoroughly investigated, with the result that ogival 
shot is more effective and less liable to deflection than flat- 
fronted shot. If our readers will turn to our 23rd volume 
they will find in the earlier numbers a complete review of 
the labours of the Russian General Seoul undertaken 
to determine the trajectories of elongated rifled pro- 
jectiles on striking and in penetrating solid resisting 
media. Proof will there be found, in the shape of a 
mathematical examination of the results of actual experi- 
ment, first, that not only is the ogival form of head 
the best for penetrating armour plates when fired at right 
angles to them, but that it is the best for oblique fire at any 
angle; and, secondly, that directly contrary to the popular 
notion on the subject, and equally contrary to the views 
put forward! by Sir Joseph Whitworth, the ogival head 
ismuch less likely to glance off in oblique fire than aflat-faced 
one of equal diameter and mass and velocity. The ogival 
head may indeed penetrate, and not glance, at angles 
of oblique fire more acute than half the vertex angle of the 
ogive; angles sooblique, indeed, that nospherical shot, much 
less any flat-ended cylinder, would have a chance of de- 
livering more than aglancing blow. The 7imes quotes in 
support of its views, the opinious expressed by several 
engineers in the course of the discussion on a paper read 
by Sir Joseph Whitworth during the last meeting of the 
British Association. Not one of the speakers is a practical 
artillerist, and it is, therefore, easily to be understood that 
they did not know anythingabout General Mayevski. Such 
want of knowledge on their part is excusable enough, but 
it is not at all excusable in a writer for the Times. 

We trust that in a very short time we shall be able to 
tell our readers exactly what did happen on board the 
Hercules, when we shall return to this subject. Meanwhile 
we have said enough, we hope, to prevent the 7'imes from 
disquieting the national mind, and perhaps inducing an 
extravagant waste of public money. 


THE ISTHMUS OF CORINTH, 


PeruaPs, asa rule, it is not generally admitted or recog- 
nised by engineering students, as well as by other profes- 
sional alumni, that physical geography is a very interesting 
and instructive scienze. To the unlearned and uninformed 
a glance at the map of the world reveals nothing but a 
somewhat chaotic distribution of land and water. The 
mutual relations and the several positions of the “dry 
land,” and “the gathering together of the waters” appear 
to be accidental, and at first sight there is no evidence of 
any method in their respective arrangement. But a very 
slight acquaintance with the science to which allusion has 
been made, will demonstrate the fallacy of such an opinion; 
and indicate in unmistakeable language that the physical 
contours of our plauet have been determined by the un- 
erring laws of nature. As a corroboration of our assertion, 
it is quite sufficient to mention the general uniformity that 
is to be observed in the shape of continents and large 
masses of land, which are laterally extended towards the 
north and contracted in the south. It is well known that 
whatever other grounds Columbus might have had for be- 
lieving in his own mind that the New World existed, his 
belief was materially strengthened by his knowledge of 
physical geography. An attentive observation of the 
manner in which the land and water was arranged, and the 
balance of matter maintained, led him to the conclusion 
that there must be a large mass of land somewhere in the 
western hemisphere, to counteract the influence of so ex- 
tensive an area of water. The result of his reasoning was 
the discovery of America. 

Regarded in the abstract, it is scarcely possible for 
the comparatively insignificant efforts of man to alter 
the physical appearance of the globe. In one sense, however, 
they do very materially change the face of the earth, and 
there is very little doubt but that it is a mission of the 
human race so to do, It is true that our power is limited. 
We shall never fill up the Atlantic Ocean, nor level the 
Himalayas, but we do form rivers, destroy enormous 
forests, and drain lakes. Nothing would be easier than, 
by making a communication with the nearest ocean, to con- 
vert some of the most beautiful and fruitful valleys of the 
world into inland seas, and make them like unto Sodom 
and Gomorrah. There is neither presumption nor the least 
approach to profanity in asserting that modern engineering 
is the only art that makes “the crooked straight and the 
rough places plain.” The argument that “ the end justifies 
the means” has always been regarded as rather of a Ma- 
chiavellian character, nearly identified with doing evil 
that good may come of it, and by no means a safe maxim 
to instil into the minds of youth. It is, nevertheless, 
astonishing how sometimes the end does justify the means, 
and how success is invariably regarded as the test of 
merit. This has been remarkably exemplified in the com- 
pletion of that great work, which will deservedly entitle 
the name of de Lesseps to be recorded in the historic 
archives of every kingdom under the sun, Henceforth 
the means of executing similar works will be dis- 
regarded ; the motto will be, Finis coronat opus, and a 
mania will arise for cutting through isthmuses, which will 
give employment to wipe Bets that can handle pick and 
shovel. The physical subdivisions of the land will consist 
in future of islands only. What joy for the rising genera- 
tionand the pupils of national schools! Continents, isthmuses 
and peninsulas will be banished from the text-books, and 
juvenile brains will be no longer puzzled to comprehend 
the several distinctions. : 

At this particular moment, when the opening of the 
Suez Canal has attracted universal attention towards all 
those narrow necks of land which divert vessels from a 
direct course, it cannot fail to strike one that the railway 
has not altogether superseded the canal as a means of inter- 
national communication. In the instance before us we have 
railway and canal ocoupying the same territory. Were the 
executive of a Government always equally quick in its opera- 
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tions as the administrative department, the modern 
Athenians would be the first to follow the example of M. 
de Lesseps. The Hellenic Parliament is in deliberation 
respecting the cutting through of the Isthmus of Corinth, 
the tongue of land which is situated between the gulfs of 
Athens and Lepantus and unites the classic main land with 
the shores of the Morea. By its geographical position, this 
isthmus bars the union between the Adriatic and the 
Archipelago, and obliges all vessels passing from the one 
sea to the other to round Cape Matapan. Its existence 
materially lengthens the voyages of all ships bound from 
the western parts of Europe to the Levant, to Syria, Asia 
Minor, and to Smyrna. ‘The last-mentioned port is the 
emporium to which the numerous caravans from the 
interior of Asia, from Persia, and the Caucasian regions, 
transport the rich products of oriental countries still more 
distant. In a similar manner it exercises a protracting 
influence upon the route from Europe to the Black Sea, 
which is a matter of serious importance, as from the ports 
on the latter are exported the enormous quantities of 
wheat and other cereals which supply a considerable por- 
tion of our own continent. The junction of the waters of 
the Adriatic with those of the Archipelago would effect a 
saving in time of two days in the voyage from the harbours 
of Brindisi, Ancona, and Trieste to the Levant. It would 
also greatly facilitate the establishment of local traffic, and 
probably lead to the adoption of a regular system of steam 
communication of which Greece is very much in want. At 
present the coast is not particularly well furnished with 
harbours, but those that do exist are capable of both 
improvement and extension. Moreover there is every 
inducement to construct new ones, as the adjoining bays 
are deep and afford a secure anchorage for vessels of heavy 
tonnage. 

The present project isa revival of a similar one euter- 
tained in the days of the Roman emperor Nero ; and con- 
sidering that the obstacles in the way of its accomplish- 
ment are comparatively few and insignificant, it is some- 
what astonishing that the enterprise has never been carried 
out. Probably the miserable state of decadence and abject 
inferiority into which the country fell totally debarred all 
such attempts. The extreme points of the Isthmus of 
Corinth are Heapolis aud Kalamakis, and supposing them, 
like Suez and Port Said, to represent the respective mouths 
of the intended canal, its length would not exceed three 
miles at most—a very insigniticant cutting, so far as the 
actual lineal dimensions are concerned. It was anticipated, 
and experience has now demonstrated, that the nature of 
the material through which the Suez Canal is excavated 
will constitute the principal and possibly the sole difficulty 
to be contended with in future. As it is, the reduction of 
the present batter of the side slopes is imperative. If not 
performed by excavation, the operation will proceed spon- 
taneously by the gradual sliding of the sand into the 
water, ‘whence it will be removed by the dredgers, 
which, under any circumstances, will have a busy time 
of it for some years to come. Fortunately this difti- 
culty does not exist in the projected canal in the Morea. 
The earth is of a tenacious character, which will offer a 
better resistance to the disintegrating action of the 
water agitated by the passage of ships and the motion of 
screws and paddles, and thus reduce the cost of main- 
tenance and repair. It has been estimated that this im- 
portant work can be carried out at the moderate cost of 
half a million. Without taking into account the number 
of contingent steam and sailing ships which would avail 
themselves of the passage vid the Corinth Canal, there 
would be a regular traflic of the boats of the Messageries 
[mpériales, of the Company of Marseilles, of those of the 
Austrian Lloyd’s, and of those belonging to the Italian 
service. The total of these would be quite a sufficient 
guarantee for the investment of the capital required. Were 
the work once executed, Kalamakis, which at present is but 
a village, would speedily become a maritime town of im- 
portance, and numerous cities, long since abandoned and, as 
it were, buried, would be disinterred, restored to life, and 
ultimately constitute commercial centres from which to ex- 
port the mineral wealth with which the country abounds. 
‘The welfare and prosperity of every nation are in direct pro- 
portion to the means 1t possesses for facilitating its internal 
and external commerce. No people are in greater want of 
these means than the Greeks, and the wisdom of the attempt 
to obtain them by a ship canal in the first instance, will be 
apparent to every one who is acquainted with the physical 
character of the country, and thej;many obstacles they pre- 
sent to the introduction of railways and even of common 
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A Mopest ANNOUNCEMENT.—The United Service Gazette has the 
following ingenuous paragraph :—‘‘The Provincial Press.—The 
conduct of the provincial journals with reference to the affaire 
Boxer presents a strong contrast to the singular attitude adopted 
by many of their leading metropolitan contemporaries in connec- 
tion with the same transaction. In the journals of all the great 
manufacturing cities, copious extracts, accompanied by approving 
comments, are quoted from the United Service Gazette articles on 
the subject.” Really! How grateful the metropolitan press 
should be for this humble manifestation of its superior intelligence. 

A LARGE model, says the Athenwum, showing the extent and 
occupation of the land in the west end of London, comprising the 
Thames Embankment, will soon be displayed at the South Ken- 
sington Museum, This includes the district from the Houses of 
Parliament to the Temple, from the river to Holborn, and shows 
the spaces that are available for public works. Both sites for the 
new Law Courts appear ; that by the river side is occupied by a 
block model of Mr. Street's tentative design. The Carey-street, 
or more properly the Strand site, is vacant. This work has been 
wold by the order of Mr. Lowe, and will be of use in con- 
sidering many questions of public utility. 

Imports IN 1869.—The following statistics are extracted from 
the Board of Trade returns :— 


Month of November. Eleven months, 


1868. 1869. 1868. 1869. 
Copper ore (toms) .. «2 ++ 5,939 «. 2,995 72,293 60,186 
Copper regulus (tons) .. 3,197 6 62,470 eo 24,903 .. 31,496 


Copper, unwroughtand part 

wrought (cwts).. .. .. 85,800 .. 35,900 oe 
Ironin bars unwrought(tns) 4,770 .. 38,638 oe 
Steel, unwrought (tons) 713 oe =: 578 .- 
Iron and steel, wrought or 

manufactured (cwts.) .. 13,467 .. 18,554 
Lead, pig and sheet (tons).. 1,882 .. 
Spelter or zinc(tons).. .. 3,243 .. 2,467 oe 
Tin in blocks, &. (cwts.).. 11,716 .. 18,644 


580,460 .. 547,926 
64,806 .. 54,771 
6,683 .. 8,487 


191,348 .. 200,786 
88,371 .. 45,292 
25,095 .. 24,857 
82,995 4. 79,215 





LOCOMOTION IN LONDON 1869—70. 


Our resumé in a recent impression of the engineering works 
of last year involved such a multiplicity of important topics as 
to shut out numerous subjects which are well worth pa:siag 
mention, and notably amongst them the improvements that have 
been effected in the thoroughfares of the metropolis. We hope 
they may be the inauguration of a new era. 

The most extraordinary engineering work connected with the 
roads of the metropolis, executed during the past year, is probably 
the Thames subway between a point near Tower Dock, Lower 
Thames-street, on the Middlesex side, and Vine-street, Tooley- 
street, on the Surrey side. This work is remarkable alike as an 
engineering novelty and as a probable precedent for future pas- 
sages under tidal or other waters ; it is noteworthy, also, for the 
promptitude, rapidity, and success with which the works have 
been executed, so far as they have gone, and at such a mar- 
vellously low cost comparatively. In a few weeks this new 
communication may be expected to be publicly opened, when 
the spirited engineer, Mr. P. Barlow, C.E., F.RS., 
with whom, we believe, his father, Mr. W. H. Barlow, C.E., 
F.R.S., may be associated, and Mr. G. H. Greathead, the con- 
tractor, with others concerned, will be well entitled to the 
congratulations of the engineering world, the subway company, 
and the public. The Act for this communication was obtained 
in the session of 1868, the shaft works were commenced in 
February, 1869, and the excavation of the tunnel in April. The 
estimated cost, it may be remembered, was £16,000, to be raised 
by £12,600 in shares, and the usual proportion of a third, or 
£40v0, under borrowing powers. The contract for the works is 
for £9400. The “Crown” mulcts the company at the rate of 
about £150,000 per acre for a very small piece of ground for the 
approach and shaft near the Tower. It can scarcely be necessary 
to remind our readers of the character of this communication. 
Passengers will be let down shafts at each end of the tunnel by 
means of lifts or hoists ; at the bottoms of the shafts there will 
be chambers, or waiting-rooms, in which a light omnibus will be 
stationed in readiness for their conveyance across. The shafts 
are 10ft. diameter, and about 60ft. deep; the waiting rooms 
about 25ft. Jong, and of convenient width. The tunnel is 1520it. 
long, or, as near as may be, a quarter of a mile between the 
shafis, and 7it. diameter, clear. The line is, of course, single, 
and will be worked by a “shuttle” service. The road descends 
by an easy gradient from each end towards the centre ; the first 
half of the journey will thus require the power exercised by 
simple gravity only, and the momentum acquired in the descent 
will “spring” the vehicle up part of the opposite ascent; a 
small steam engine will be employed to haul the carriage home 
to the waiting-room at the bottom of each shaft. It is expected 
that the transit between the heads of the shaits will not occupy 
more than three minutes, which, with constant service from early 
morn till late at night, should, even at very luw fares, yield a 
handsome return upon the comparatively small capital expended. 

As intermediate between roads and railroads, mention has to 
be made of the commencement in the metropolis of the tramway 
era. In the last session of Parliament the promoters of three 
tramway companies—the Metropolitan, the Metropolitan Street, 
and the Pimlico, Peckham, and Greenwich—asked for powers to 
construct an aggregate of about fifty miles of street tramways in 
London and the suburbs. Each of the three parties had a portion 
of what they asked for granted to them by Parliament, avowedly 
as experimental. Two of the companies, the Metropolitan and 
the Metropolitan Street, have already broken ground. The 
Metropolitan is vigorously at work in the construction of its 
double line along the spacious thoroughfare in the east, the pre- 
sent termini being at Whitechapel Church westward, and at Bow 
in the east. Already, although the works were only commenced 
a few weeks since, a considerable portion of the double live has 
been laid, and the road restored to its former condition. Tbe 
pattern of tram adopted is very different from that laid by 
G. F. Train some years since, and decidedly superior to many 
of the sections used in America. Part of the surface of the rail 
is corrugated, and no inconvenience is likely to be sustained on 
account of the tramway by equestrians, or the drivers of ordinary 
road vehicles, We venture to think that the Metropolitan Tram- 
way Company have scarcely obtained a concession worth accepting, 
and, unless they are to acquire powers to carry their system 
further cityward, the omnibus interest will have no cause to 
regard the trams othe: wise than with perfect complacency. It 
is too much to expect that the denizens of the east will be con- 
tent to be either delivered or taken up, in their daily journeys to 
and from the City, at a point so remote as Whitechapel Church. 
It is greatly to be desired that the tramways should have a fair 
trial as engineering expedients, and this they cannot have if they 
are to be starved financially. They seem to offer the only mode 
of supplementing our national railway system. Our railways 
have cost on the average £35,000 per mile; the railways of 
France have cost about £20,000 per mile, and of Belgium 
£15,000 per mile. One of the cheapest railways in construction 
in the United Kingdom is the Peebles line, which was made for 
£5000 per mile, including station accommodation, and pays a 
six per cent. dividend. Street and road tramways can be rapidly 
laid, with an excellent permanent way, for from £1000 to £2000 
a mile, and the provision of such means of conveyance would 
be a great bocn to many localities, and would conduce most 
materially to the national prosperity, in cases where there could 
be no reasonable expectation of a profitable return upon a line 
costing anything like even five, not to say thirty-five, thousand 
pounds per mile. We notice that the laying of the tramways 
causes comparatively slight interruption to the ordinary trafic ; 
the contractors are precluded from taking up, in any locality, 
more than a limited length of the thoroughtare at atime. To 
obviate the delay which this condition might otherwise occasion, 
they carry on the work at a number of different parts of the line 
simultaneously, and in East London they have now four gangs 
at work, by whom the double line of about three miles will be 
finished in a few weeks, 

The most important works for facilitating locomotion in the 
metropolis that have been in progress, or completed and opened 
to the public, in the course of 1869, have not been in connection 
with either railways, tramways, or subways, but incontestably 
with above ground, open thoroughfares, ordinary as regards the 
modes of locomotion practised on them, but extraordinary—for 
London—in their spaci and convenience, and the liberal 
and enlightened spirit in which they have been designed, and, 
with an exception, the skill, forethought, and ability with which 
they have been executed. We refer herein, as may be antici- 
pated, to the completion and the public opening, by her Majesty 
the Queen on the 6th December last, of the new Blackfriars 
Bridge, and the Holborn Viaduct. With these we may also class 
the formation of the admirably laid out and amply spacious new 
streets in the neighbourhood of Farringdon-road and the new 
market at Smithfield. Satisfactory progress is being made in the 
widening of Newgate-street ; and when that has been completed 
all that will be needed to make Holborn and Oxford-street as 
fine a thoroughfare as can be reasonably desired will be a correc- 
tion of the street line in the neighbourhood of Little Queen- 








street, where there is an exeresence only a little less obtrusive 


than the recently demolished Middle-row. This improve- 
ment would not make the street a Rue Rivoli; but, although 
less formal and mathematically precise, it would exhibit 
a variety, Jjand indicate the degree of individual freedom of 
action, as pleasant to look upon, and more agreeable to think 
of, than the hard outlive of a Hausmannised boulevard. The 
antecedents of the localities upon which the Holborn Viaduct 
and new Blackfriars Bridge bave been constructed are tempting 
subjects for retrospect. At the eastern extremity of the viaduct 
“ New Gate,” erected in the reigu of Henry L., stood in a loug 
bygone age. It was repaired during the mayoralty of “ Dick 
Whittington,” by that worthy, about 1442, and again about 
1666, after the great fire. On the City side of the gate were 
figures emblematical of uustice, Mercy, and Truth; and on the 
Holborn side, Liberty, attended by an effigy of Whittington’s 
renowned cat, Peace, Plenty, and Concord. The exceptiou 
above referred to in relation to these great public works applies, 
as may be supposed, to the “ blemish” that has appeared in the 
columns of the principal work of the Holborn Viaduct. We 
have already discussed that subject in Taz ENcrverr, and need 
not here reter to it further than to express the hope that a wise 
and accepted understanding may be arrived at among engiueers 
and architects, and those who employ them, as to the incidence 
of responsibility in the event of the incidence of failure, greater 
or less, of the works executed according to their desigus and 
specifications. Blackfriars Bridge has also been already described 
in former numbers of ourjournal. If departed spirits “are e’er 
permitted to review this world,” and Dr. Johnson should ever 
saunter or glide “down Fleet-street,” the new Blackfriais Bridge 
should have a soothing effect upon him, insofar as the form of 
the arches is concerned, provided he could regard the innovation 
of the use of iron as a building material without irritation. A 
hundred and ten years ago the project of building a “ new Black- 
friars Bridge ” was afoot, which was built, has served its day, 
and has now become numbered among the things that were. 
Dr. Johvson rushed into print in opposition to the design of Mr. 
Mylne, the architect, not because the roadway was tov. narrow, 
or because the gradients to the crown of the bridge were too 
steep, or because the foundations were not laid broad enough or 
deep enough, and that the scour of the river might increase and 
undermine the piers, but because the elliptical form of arch was 
proposed. Possibly the segmental form now adopted might hiave 
been as ubjectionable, and nothing less or other than the halt- 
circle satisfactory. Whether or not, there are the five flat seg- 
mental arches, and very handsome and strong they Icok ; and, as 
for the great lexicographer, “ Peace to his manes !” 








THE INSTITUTION OF CIVIL ENGINEERS. 
(Continued from page 25.) 


The rage for making canals became almost as great as ever was 
the subsequent mania for railways; this continued during nearly 
forty years, in which time the greater number of our canals were 
cut, though their construction was pursued less ardently for thirty 
years longe~. The aggregate length of our canals is now about 
3000 miles, against 3154 miles in France, exclusive in both coun- 
tries of inland navigation by rivers. 

40. About the same period in the last century with the intro- 
duction of canals the attention of all classes of the community 
was directed to the state of the highways. Bills for making 
turnpike roads were passed every year to an extent which seems 
almost incredible, and in addition every parish was compelled by 
the force of public opinion, supplemented by indictments and 
fines, to improve their ways; this pressure, acting through more 
than a century, has resulted in our having in the United Kingdom 
a network of fully 160,000 miles of good carriageable roads, 
France having at this very day barely 100,000 miles of such roads 
of all classes. I say nothing of the wonderful improvements and 
embellishments of every town and suburb in the empire. Thus 
much for private energy and self-reliance as against centralisation. 
I may add that the proportionate superficial areas of France and 
of the United Kingdom are as 12 to ? 

41. I cannot here refrain from a momentary interruption to 
express my astonishment at the state of the roads in India. In 
the Bengal district only, which has an area exceeding 250,000 
square miles, or much more than double that of the United 
Kingdom, there are—should the statistics which I have seen be 
correct, and I know no cause for doubting them—over that 
immense district only 1869 miles of metalled roads, 6064 un- 
metalied, and 6815 unmetalled and unbridged, which last was 
described in an official report as ** mere tracks, passable in the 
dry season only.” And this district is stated to have a population 
of forty millions of people, paying one-third of the revenue of 
India! In one province only (Patna), where cultivation has 
wrought beneficial changes, there are reported to exist three or 
four miles of road to every twenty square miles of country ; but 
in the rest of the Bengal district there is only one mile of track 
to twenty square miles of territory. In this country there are 
twenty-six miles of good roads within the same area ; in France 
as yet, only ten miles. 

42. Ihave now done with the past, and shall proceed to com- 
plete the programme I laid down by taking a rapid view of the 
most interesting engineering matters of the present day, abroad as 
well as at home, though but avery few paragraphs can be devoted 
to any one subject, as there are many; and, indeed, I doubtif I 
shall get through my list, which has not been made out very 
systematically. 


AMSTERDAM SEA CANAL. 


43. The Amsterdam Sea Canal, designed by, and now in course 

of execution under the direction of our past president, Mr. Hawk- 
shaw, and Heer J. Dirks, of Holland is a gigantic example of 
engineering compressed within a limited extent. The burgesses 
of Amsterdam had spent millions in iwproving the access to that 
great commercial port ; first on long previous operations in the 
Zuyder Zee, and subsequently on the North Holland Ship Canal, 
which stretches nearly due north for about fifty-two miles from 
their city to the Helder, between which point and the Texel Island 
opposite isthe entrance from the North Sea, and_at present the 
only available channel for large vessels. 
_ 44. The exigencies of their trade calling imperatively for further 
improvements, the enqinense furnished them with the design for 
a new ship canal, which reduces the navigable distwnce to tiftcen 
and a-half miles, on a course about west from Amsterdam to the 
North Sea, available for larger vessels than now come up to the 
port, and has provided a new harbour on the coast, to have an area 
of 250 acres, bounded by breakwaters formed of concrete blocks set 
in regular courses, with 853ft. of entrance between the pier heads 
and 26}ft. minimum depth of water. The width of the sea canal 
is 197ft. at the surface, 88ft. at bottom, minimum depth 23ft.; 
locks 59ft. wide, and of proportionate length. 

45. There will be three locks or entrances at the north end of 
the canal fromthe new harbour. Eastward, and below the city 
and wharves of Amsterdam, there will be a mighty dyke to shut 
out the Zuyder Zee, pierced with three locks, Besites sluices : 
these have tobe built upon such a lake of mud as to require 
nearly 10,000 piles in their foundation. Thus the canal will be ap- 
proached by locks at each end, not for the purpose of locking up, 
but for locking down, as the surface water of the canal has to be 
kept twenty inches under low water mark. To accomplish this, 
pinay ars to the locks ond een . that can only avail at low 

pumping power is requi at the dyke, which bars out the 
Zuyder Zee. Tie three large centrifugal pumps by Messrs, Easton, 
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Amos, and Anderson, already delivered, though not in operation, 
will ve lift 440,000 gallons of water per minute. 

46. The lakes through which the canal runs are to be redrained 
to admit of this; branch canals have to be cut to the several 
towns and ports on the borders of the lakes. These branches, 
though of smaller sectional area, exceed the sea canal in length 
in their aggregate extent. The works have already been three 
years in progress, and it will require six years more to complete 
them. In some respects this Amsterdam Sea Canal may be said 
to resemble the Suez Canal,so far that it passes through two large 
shallow lakes having the same depth of water and the same 
muddy substratum as the Lake Menzaleh in Egypt, and then run- 
ning through a deep sand cutting to the sea witha harbour as at 
Port Said. 

° Tower Subway. 

47. This remarkable work has excited much attention, from the 
small cost and the rapidity with which it had been executed. It 
was designed by our member the senior Mr. Peter Barlow, F.R.S., 
and carried into completion by his son. The intention of the 
designer was not only as a mode of communication by omnibus, 
under the Thames and other large rivers, but to illustrate u system 
which, Mr. Barlow contends, is alone capable of relieving the street 
trafiic of the metropolis. The Tower Subway may be briefly de- 
scribed as consisting of two vertical shafts, one on Tower-hill, and 
the other on the oppositeside of the river adjacent to Tooley-street 
in the Korough, each of 10ft. internal diameter, and about 60ft. 
deep, penetrating well into the London clay, these shafts being 
connected by a circular tube, or tunnel, of 7ft. clear diameter, and 
1350ft. in length, which dips from the bottom of one shaft far 
below the bed of the Thames, and rises again to meet the other 
shaft, resembling in vertical section a long curve, of which the 
ends are on a gradient of 1 in 40. 

43. Passengers will be conveyed up and down the vertical shafts 
within circular lifts, having suitable brakes, and worked by steam 
power. These lifts resemble those used in the large modern 
hotels, but on a greater scale, and they will hold comfortably as 
many persons at a time as will fill a roomy omnibus, which waits 
at the bottom of the shaft for the descending passengers. The 
‘ransit of the omnibus between the*bottoms of the two shafts, 
»ving along a permanent single line of railway, might be effected 
y gravitation, giving sufficient velocity on the descent to ascend 
the opposite plane, aided, if necessary, by a power not exceeding 
that of two men; but Iam informed that it has been determined 
to employ small donkey engines with a wire rope, and a propelling 
power of about 1001b. In either case the transit of the omnibus 
with the passengers will enly occupy one minute. In this way 
between 3000 and 4000 persons may be conveyed between Tower 
Hill and Tooley-street daily at a charge of one penny only. 

49. The lift engines will be below, so that the only permanent 
occupation of any part of the ground will be the lift house on the 
top of the shafts, which does not cover the space of an omnibus, 

—thus, with scarcely any preceptible occupation of the surface, 
large streams of traffic may be conveyed under the streets. 
Without going into details, it may be stated that the tunnel and 
shafts are now completed, and are so perfectly dry that the question 
of getting rid of the dust will be much more important than that 
of getting away the water. During the whole time of execution 
the necessary water, even for drinking. had to be sent down to the 
workmen by theshafts. The rapidity of executionisto be explained 
by the tube tunnel being of cast iron, propelled by using a shield 
forced forward "by powerful screws overlapping the tube, like the 
covering to the object glass of a large telescope. 

50, The contractor had the land on Tower-hill placed in his 
possession 12th February, 1869. The tube tunnel was driven as 
iar as high water mark on the Middlesex side by May 26 






ith, and 
reached high water mark on the Surrey side September 8th; the 
length under the Thames (890ft.) having been finished in fifteen 
weeks. The land forthe Surrey shaft was handed over to the con- 
tractor October 5th, and before Christmas the shafts and tunnel 
were completed. The only work remaining to be done is the fixing 
of the lifts for the raising and lowering of passengers. The whole 
expenditure to the end of 1869 has been £14,500, and when all is 
finished the outlay will have been £18,000. 


Bermupa Dock. 

51. One of the most interesting operations during the past year 

was the voyage of the huge iron Camel, known as the Bermuda 
Dock, 4000 miles across the Atlantic Ocean, from Sheerness to 
bermuda, the most important station of the North America and 
West India command. A dock capable of receiving large vessels 
of war had long been an absolute necessity there ; but the inten- 
tion of constructing a stone dock was abandoned for various practi- 
cal and indisputable reasons ; it was therefore determined by our 
gallant and scientific associate, Colonel Clarke, of the Royal 
Engineers, director of engineering works to the Admiralty, to 
adopt a floating dock, as peculiarly suited to the situation. I have 
called this Bermuda dock by the original name of ‘‘Camel,” long 
ago tuken into use from the name of the vessel and its fortuitous 
destination and necessary contrivance, the history of which is 
amusing, if there were time to go into it, 
52. A sheer-hulk with the ends taken out gives a rough idea of 
the—vessel, shall I call it ?—but with hollow sides and bottom, 
each fully 20ft. wide, with all the interior of the hulk gutted out, 
eaving a cove, shaped to the form of the hull of a large vessel, 330/t. 
tong and 54ft. wide, as the future dock ; the dimensions over all 
being, length 381ft., breadth 124ft., depth 74ft. I cannot pretend 
to give any details, but the construction is of wrought iron, about 
half an inch thick on the average throughout, and divided into 
numerous water-tight and air-tight compartments. The weight 
of iron material in the dock is about 8200 tons, besides 400 tons 
i. 4 caissons, sent out separately and put together at the 
l3iand, 

53. The Bermuda Dock is capable, without the caissons, of 
taking in any vessel now afloat with the exception of the Great 
Eastern, whose width i¢ too great to admit of her entrance. Our 
largest ironclads, having a displacement of 10,200 tons, can be 
lifted by her so as to have their keels out of water. Two peculiar 
«advantages are, first, that the dock, using her caissons, will lift 
and lay completely dry a vessel weighing 8000 tons, raising the 
docked ship only 10ft., with the consequent less exposure to wind 
than if she were lifted 28ft. or 30ft., which would be necessary 
were no caissons employed; secondly, by this mode of construction 
and her shape, which assimilates to that of a ship, the dock can 
be heeled over so as to enable her to be thoroughly overhauled 
and cleaned from fouling. This operation was performed twice at 
Sheerness before her start, and on each ion was plished 
in two days and a-half, one side being cleaned at a time. 

54. The building of,the Bermuda Dock occupied two years up to her 
being launched, and nine months more for entire completion. The 
draught of water, light, is 11ft. 2in., and 50ft. when submerged 
for docking a large ironclad. The dock was towed out by two of 
the largest steamers of the navy, with a third astern for steering, 
and several small look-out steamers. The voyage occupied thirty- 
six «ays; the average speed little more than four and a-half 
miles an hour. Much experience was gained on the voyage to be 
hereafter available. While the executive officers connected with 
the expedition richly deserve their meed of praise for the care and 
skill with which the onerous duty was performed, the highest 
credit is due to Colonel Clarke for having formed the bold scheme 
of transporting the Bermuda Dock across the Atlantic by towing, 
and for the steady determination with which he adhered to his 
plans, and maintained that it was feasible, in the face of the dis- 
couraging and adverse opinions which it elicited. I am indebted 
for this information about the Bermuda Dock to the book which 
Captain Webb has published, and it is of the highest interest. 

(Z'o be continued). 
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THE INSTITUTION OF ENGINEERS IN 
SCOTLAND. 

Tne following paper was read on the 24th of October, 
1869, by the president, Professor W. J. Macquorn Rankine, 
before the Institution of Engineers in Scotland :— 

GEN? LEMEN— 

Called unexpectedly, as I have been, by the council of this 
Institution to fill, until the next election, the chair left vacant 
by my distinguished and lamented predecessor, it is impossible for 
me to lay before you, as he would have done had his life been 
spared, a comprehensive and systematic view of the progress of 
engineering and the kindred arts. I can only offer you some re- 
marks on particular departments of that subject in the order in 
which they occur to me. 

Steam Navigation.— Naturally, the first department to suggest 
itself is that of steam navigation, for the advancement of which 
our late president and his firm did so much. I will not now enter 
into details respecting the principles which they applied, and their 
methods of carrying those principles out ; for these will form an 


which the council is now collecting materials. I will only state, 
that the practice of marine engineers in general at the present 
time is characterised by an extensive and increasing application of 
the means of realising the best economy of fuel and of power in 
marine engines: such as the augmentation of the heating surface 
of boilers, and its arrangement in the most efficient way ; the 
heating of the feed-water ; the superheating of the steam ; the 
use of steam at high pressures in condensing engines ; the use of 
high rates of expansion, combined with the means of realising 
their proper economy, by preventing the liquefaction of steam in 
the cylinder ; the use of surface condensers ; the arrangement of 
mechanism so as to diminish friction ; the application of governors 
to marine engines, with a view to safety as well as to economy. 
To these we may add, as a practice which has not quite passed the 
experimental stage, but which promises to have good results, when 
employed with proper precautions, the use of liquid fuel in marine 
engines, in order to effect a considerable saving of weight and 
stowage-room on long voyages. 

Measured Mile.—The means available on the Clyde for ascer- 
taining with precision the performance of steam vessels have of 
late been much improved by the marking, by Messrs. R. Napier 
and Sons, of a measured mile on the part of the Firth where the 
tidal currents run straight and regularly. There are purposes, 
such as the testing of the economy of fuel, for which the longer 
distance between the Clock Lighthouse and the Cumbrae Light- 
house is very useful ; but for accurate comparisons of power with 
speed in tidal waters, a series of three runs back and forward is 
absolutely necessary, and one of from four to six runs and up- 
wards is desirable, if practicable ; and to accomplish such series 
without great expenditure of time it is necessary to have a short 
distance very accurately marked. 

Committees of the British Association on Ships.—With a view to 
the reduction of marine steam engineering and shipbuilding to 
general principles, a committee of the British Association was en- 
gaged for about seven years, from 1857 to 1863, in collecting and 
publishing statements of the performance of steamships, compiled 
from information furnished to them by the Admiralty, by steam- 
boat owners, by shipbuilders, and by marine engineers. The tables 
and reports published by that committee contain details of the 
dimensions and performance of about 270 vessels, and are of so 
great a bulk as to be very inconvenient for reference ; anda second 
committee was appointed to condense them into a moderate bulk, 
and to arrange and analyse their results, with the addition of such 
further information as might in the meanwhile be obtained. The 
reports of the second committee were presented to the British 
Association in 1867 and 1868, and have been printed and published, 
except a small portion which will appear in the Transactions of 
that body for 1869, 

The association, in 1868, appointed a third committee, for the 
purpose of reporting on the state of existing knowledge of the 
stability, propulsion, and sea-going qualities of ships; and the first 
report of this third committee was presented to the association in 
1869. After giving a summary of existing knowledge as to the 
stability and resistance of ships, the committee point out the want 
of certain experiments on those qualities, which ought to be made 
on a scale so great as to be beyond the means either of individuals 
or of scientific societies ; and they recommend that the importance 
of making such experiments at the public expense be represented 
to the Admiralty. The committee also recommend that the co- 
operation of the Institution of Civil Engineers, the Institution of 
Engineers in Scotland, and the Institution of Naval Architects, be 
sought, in applying to the Government, and otherwise carrying 
out the views of the committee ; and they have made a communi- 
cation to the council of this Institution, which will, as soon as 
practicable, be laid before you for consideration. 

Experiments on Model Boats.—One of the members of the com- 
mittee just mentioned, Mr. William Froude, has now in progress 
some experiments on the resistance of model boats, in the course 
of which he has obtained results of a kind so curious and para- 
doxical, that it may be interesting to this meeting to hear a state- 
ment of their general nature. The model hoats were of three 
lengths, of 3ft., 6ft., and 12ft. ; and in each case two models of 
equal displacement and equal length were compared together ; the 
water-line of one was a wave-line, with fine sharp ends , that of 
the other had rounded ends, and was of a figure suggested to Mr. 
Froude by the appearance of water birds when swimming. At low 
velocities; the resistance of the sharp-ended model was the 
smaller ; and that continued to be the case up toa speed nearly 
agreeing with the greatest economical speed corresponding to the 
given length, according to Mr. Scott Russell’s rule ; at that speed 
the resistance of the two boats became equal; at higher speed, the 
resistance of the round-ended, bird-like boat was the less; and it 
showed an advantage in that respect over the sharp-ended boat, 
increasing rapidly with the excess of speed beyond the limit fixed 
according to the wave-line system. Applying the principle that, 
when the respective velocities of a model and of a ship of similar 
figure are proportional to the square roots of their lengths, the 
resistances are proportional to the displacements, Mr. Froude con- 
siders that the results of his experiments may very probably be 
applicable to vessels on the large scale. For example, if the 
resistances of a pair of models 12ft. long, and of equai displace- 
ment, be found to bear a certain proportion to each other at a 
speed of three and a-half knots, then the resistance of a pair of ships 
of equal displacement, similar to the models, and 12 x 16 = 192ft. 
long, will probably be found to bear the same proportion to each 
other at a speed of 35 X ./ 16 = 34 X 4= 14 knots. Should these 
anticipations be realised on the great scale they may tead to 
important modifications in the lines of vessels intended : |for high 
speeds. It is easy to see what advantages might be gained in 

int of strength, durability, economy of material, stowage, and 
iveliness, if the bow of a ship intended for|a high speed could 
be rounded, even to a small extent, consistently with economy of 
propelling power, ox 

Ejector Condensers.—The most important improvement that has 
lately been made on steam engines in general is the introduction 
of apparatus whereby the combined impetus of the currents of 
exhaust steam and of injection water is made use of to eject the 
preset of condensation, and so to supersede the air-pump, well 

nown to be one of the most troublesome parts of the steam 
engine. This improvement enables condensation to be ysed in 
many engines in which it never was applied before ; such, for 
example, as the small separate engines now often used in factories 
to drive various machines, instead of the former system of trans- 








mi' lines of shafting ; and it possibly may have 
ulti the effect of putting an end to the use of non-con- 
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engines, except where the exhaust steam is needed in order 
uce a blast. 
ire Engines.—For some years past rapid progress has been 
made in the improvement of portable steam fire engines. In these 
machines the quality of the first importance is the rapid raising of 
steam ; and next in order is great boiler power in small space. 
Both of these qualities are obtained by the use of numerous water- 
tubes exposing a great surface to the fire within a small bulk, and 
so constructed and arranged as to let the steam bubbles readily 
escape from them. In some recent examples steam of 100 1b. 
pressure on the square inch above the atmosphere is raised in 
about seven and a-half minutes. Freedom from vibration and 
great steadiness of jet have been obtained by using three steam 
cylinders whose pistons work three double-acting pumps. 
Locomotive Engines.—It is well known that in locomotive engines 
the use of counter-pressure, effected by putting the slide-valves in 
backward gear while the engine is moving ahead, is a most con- 
venient means of preventing acceleration on descending gradients, 
slowing or stopping the train, and generally doing the duty of a 
brake. When first introduced, however, it was liable to the 
serious objection that it caused hot air and ashes to be drawn from 
the chimney into the cylinders and forced into the boiler, to the 
great injury of the pistons, valves, and other parts of the engine. 
| A method of preventing that evil has been, with perfect success, 
introduced by M. Le Chatelier. It consists mainly in admitting 
from the boiler into each of the exhaust pipes, when working at 
counter-pressure, a small quantity of liquid water, sometimes 
alone, sometimes mixed with more or less steam; this expands 
into steam of atmospheric pressure during the forward stroke of 
the piston, so as to fill the cylinder and ports, and partly to escape 
at the blast pipe, thus preventing the entrance of hot air and 
ashes. That steam, during the return stroke, is compressed until 
it rises to the boiler pressure, and forced back into the boiler ; and 
during that process it exerts the resistance required in order to give 
brake power. A screw and winch for adjusting the link-motion, 
as in some marine engines, have in many locomotive engines been 
substituted for the lever or reversing handle formerly employed. 
This at once prevents the danger to the engine-driver arising from 
the tendency of the link-motion, when working at counter-pressure, 
to fly suddenly into forward gear, and enables the grade of expan- 
sion to be adjusted with greater precision than is possible when 
the lever is used. 
Traction Engines. —-The most remarkable recent improvement in 
road locomotives, or traction-engines, is Mr. KR. W. Thomson's 
adaptation to their wheels of india-rubber tires; in some examples 
12in. broad and 5in. thick. These sppear to be suited alike to all 
sorts of ground, hard and soft, rough and smooth ; pavements, 
broken stone, and ploughed fields. They prevent slipping and 
jolting, and lessen resistance ; and they specially facilitate the 
use of the engine for agricultural purposes. 
Agricultural Machinery.—As regards the application of ma- 
chinery to agriculture, the present time is marked rather by the 
increased use of previously existing machines, and by improve- 
ments in detail, than by the introduction of any new principles. 
Ploughing by steam power, in particular, is every year being more 
extensively practised. For information on this subject reference 
may be made toa paper by Mr. Baldwin Latham, w the “ Trans- 
actions” of the Society of Engineers for 1868—9. 
Reaping Machines.—One novelty in point of principle may be 
noticed in the construction of reaping machines. It is the inven- 
tion of Mr. J. A. Douglas, and consists in fixing the triangular 
knife-blades to an endless chain, which travels continuously, 
instead of toa bar having a reciprocating motion. It is obvious 
that this improvement, by lessening vibration, must at once save 
motive power, and increase the durability of the machine. . 
Increasing Use of Stecl.—In the construction of machinery in 
general we have to remark the progressively increasing use of 
steel instead of iron, arising ina great measure from the invention 
of processes by which large masses of steel can be made at a mode- 
rate price. The advantage of this change of material is most 
decided in the case of pieces of large dimensions, such as the pro- 
peller shafts of powerful steamers ; for it is in such pieces that it 
is most difficult to obtain with certainty large iron forgings free 
from flaws and from local weakness. 
Scientific Construction.—In works of civil engineering, specially 
so called, we may remark the effects of the more extensive diffusion 
of knowledge of the scientific principles of construction. In the 
bridges and viaducts, for example, which now occur on new lines 
of railway, we generally see that the material is arranged so as to 
resist, in the most efficient and economical manner, the straining 
action of the load, by being concentrated along the lines of most 
severe stress. 
Narrow-gauge Railways.—A class of railways well deserving of 
attention are those of which the now well known Festiniog Railway 
is perhaps the first example :—Railways of extremely narrow 
gauge, say from 2ft. to 34ft., suited to districts where the traflic 
is not sufficient to yield a profit on a line of a wider gauge. 
Machinery used in Tunnelling and Earthwork,—In the execution 
of great lines of communication labour-saving processes are em- 
ployed without which many works now successfully advancing 
towards completion would have been impracticable. Amongst 
such processes may be classed those employed in excavating by 
machinery the great tunnel through the Alps, and the use ot the 
transporting power of water in removing the material excavated 
from the Suez Canal. 
Abrading and Transporting Power of Water.—The abrading and 
transporting power of water for earthy matter is one of those 
subjects on which additional experimental knowledge is much 
wanted. It has been pointed out by Mr. Thomas Login, C.E., of 
the Public Works Department of India, that not only has a 
current of water of a certain velocity a certain power of sweeping 
along solid material, but that its power of picking up and carrying 
off additional solid matter, by abrading or scouring away the bed, 
is diminished by the fact of its already holding solid matter in 
suspension ; and that when it is, so to speak, saturated with solid 
material, its power of abrading additional solid material is gone. 
Precise data are still wanting as to the transporting power of cur- 
rents at different velocities, and as to the abrading power of 
currents at different velocities, and holding in suspension different 
yortions of solid matter. To obtain such data, experiments would 
e required on a scale beyond the means of individuals or of 
scientific societies; and considering the great practical importance 
of an accurate knowledge of this subject to drainage, irrigation, 
and inland navigation—matters affecting the interests of the whole 
British empire, but especially of its Indian provinces—it appears 
to be well worthy of consideration whether such experiments 
should not be made at the public expense. 
Sand Concrete.—It has long been known how greatly the execu 
tion of breakwaters and other harbour works and sea defences is 
facilitated by the use of blocks of concrete instead of natural 
stones; because such blocks can be made of any size that may be 
required in order to resist the force of the waves. It has lately 
been shown, by the mode of construction used in the breakwaters 
of Port Said, at the northern end of the Suez Canal, that such 
concrete may be made of hydraulic lime and sand alone, without 
gravel or stones. 
Sanitary Enginecering.--In sanitary L 
| vanced branch is certainly that of water supply, which depends 
| almost wholly on simple and definite mechanical principles. In 
many cities, however, it is obviously necessary that measures 
should be devised to prevent the waste of water. That subject 
was brought before this Institution last session. As regards the 
drainage and cleansing of towns, questions have arisen which are 
beset with difficulties; but those difficulties are, properly speaking, 
not so much of an engineering as of a physiological and social 
character. Let the community decide what they wish to be done 
with the refuse of a great city, and eugeneess will easily be found 
to design and execute the requisite works. ; 

' ” Ventilation,—A branch of sanitary engineering not less important 
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than water supply and cleansing is ventilation; but its difficulties 
and imperfections are in some respects of an opposite character. 
In the branch which deals with liquids and solids we find that the 
supply of pure water is comparatively easy, while the removal of 
refuse ioniivs matters of dispute and perplexity. In the case of 
ventilation, on the other hand, appliances for the removal of foul 
air are well known and extensively used; while the supply of 
fresh air, though in some cases efficiently provided for, is in other 
cases ne lected ; and there are too many instances of the latter 
class. We too often see large and splendid public halls, in which 
outlets for foul air have been most carefully planned and executed 
at various points of the roof, while the supply of air has been left 
to the casual opening of a door, or to the currents which the pres- 
sure of the atmosphere may cause to enter through drains and 
soil-pipes, or down disused chimneys. There are many exceptions, 
however, to this remark to be found in buildings where the supply 
of fresh air has been amply and skilfully provided ; and the num- 
ber of those exceptions is fortunately increasing. Care should be 
taken not to under-estimate the supply of fresh air required b 
the inmates of a building: experience has proved that each indi- 
vidual requires at the very least twenty cubic feet per minute, and 
thatif possible he should be supplied with thirty. , 

Patents for Inventions.—The efforts which from time to time 
have been made to procure the abolition of patents for inventions 
have of late been renewed with much vigour and ability, and with 
equal vigour and ability resisted. The arguments on both sides 
are well known, and there is only one of them of which I shall 
remind the Institution on the present occasion ; because it is one 
which, though brought forward some years ago, has latterly been 
somewhat overlooked. It is this: those who object to the recog- 
nition of property in ideas must, in order to be consistent, vir- 
tually object much more strongly to the recognition of all other 
kinds of property ; for property in ideas is the only property that 
is absolute, and not founded on legal or social convention. It is 
possible by law, or by force, to take from a man all material objects 
which he may claim, and even the labour of his body: the only 
possession which is absolutely and unconditionally his own, and 
of which he cannot by any human power be deprived against his 
will, is the labour of his mind. Its fruits cannot be obtained from 
him honestly, except for a price satisfactory to him, or as a free 
gift on his part. Hence, property in the fruits of mental labour 
is the truly real property, and the foundation of all other kinds of 
property, and of all forms of value. 

I will also refer to a question of fact as to which it appears to 
me that the opponents of the granting of patents are mistaken. 
They allege that the idea of almost every useful invention occurs 
to several persons nearly at the same time; and that to granta 
patent to one of those persons because he happens to be the first 
to undertake the publication of the invention is to deprive for a 
certain number of years the other actual or potential inventors of 
their fair share of the benefit. But from long-continued observa- 
tion of the progress of invention I am convinced that, although 
the general principle of a class of useful inventions may and ve 
often does occur to many men at once, such is not the case wit: 
methods of carrying that principle into effect ; but that in almost 
every instance the methods of practical application which occur 
to the minds of independent discoverers of the same general prin- 
ciple are varied sufficiently to enable those methods to be con- 
sidered as separate inventions; so that the granting of a patent for 
one of them will not injuriously impede the use of the others. I 
do not remember any instance of alleged identity of independent 
inventions in method of application, as well as ingeneral principle, 
in which an inquiry failed to prove, either that the alleged rs st 
tity did not exist, or that, if it did exist, it was the result of copy- 
ing. It is well known that a patent is never granted for a general 
principle, but only for a method of applying a principle to prac- 
tice. 

Engineering Education.—The movement which is now so active 
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2555. James Spencer and James ConsTerpine, Hollinwood, near Man- 
chester, ‘‘ improvements in portable , parts 
of which are applicable to machines for other purpuses.”—28th August, 
1869. 


2563. som Gesnemn, iovotan, London, “ Lo its in watches, 
toy w es, ornaments, purses, poc walking sticks, 
and certain other portable articles. 

2568. WiLtiam Winter, Leeds, Yorkshire, ‘‘ An improved metallic driving 
belt or band, and the means of manufacturing same, ulso the applica- 
= —_ =< other metallic belts, for driving sewing machines,”— 

ugust, . 

2575, ALEXANDER McNette, John-street, Pentonville, Middlesex, ‘‘ Im- 

rovements in brakes for retarding ee of wheeled ” 

2578. Tuomas Cotes, Fort-place, Sandy-hill, Woolwich, Kent, “ Improve- 
ments in the construction of the running wheels of carriages and other 
vehicles mounted on wheels, and wheels and riggers used in machinery.” 
—8lst August, 1869. 

2587. Bernarp Isanak, Ile Lacroix, Rouen, France, “ Improvements in 
apparatus for indicating and registering the pressure of steam or other 
gases or liquids.”—1st September, 1869. 

2591. Ropert Pitcairn, Trafalgar-square, London, “A new or improved 
rest for opus the urms, feet, or body of a person, or books and 
other small objects.” —2nd Seplember, 1869. 

2595. Epwin Daniet Tempve, Circus-place, Finsbury-circus, London, 
“‘ Improvements in the construction of telegraph, railway signal, scaffold, 
and othér posts.”—3rd September, 1869. 

2605. James Wester, Birmingham, ‘‘A new or improved nozzle for 
blowing air, steam, water, or other liquids and gases, and blowing, 
drawing, mixing, and forcing fluids and vapours.” 

2606. Henry Derrres, Houndsditch, London, “A novel application of 
glass to decorative or ornamental purposes,” 

2608, Peter Spence, Newton Heath, Manchester, ‘ Improvements in the 
separation of copper from ores.” 

2610. James HarGreaves, Fylde-road, Preston, Lancashire, ‘* Improve- 
ments in extracting phosphoric acid and phosphorus from the tap 
cinder of puddling furnaces and iron refineries, and from other com- 
pounds of iron and phosphorus.” 

2612. James Porteous, Edinburgh, and Henry Gipson, Musselburgh, 
Midlothian, N.B., ‘“‘ Improvements in the manufacture of tobacco, and 
in the machinery or apparatus employed therefor.” 

2613. Wittiam Wricnt, Mostyn, Flintshire, ‘Improvements in the 
treatment of burnt cupreous pyrites for the extraction of the metals 
contained therein.” —4th September, 1869. 

2616. Cart Frirprica CLaus, Middlesborough-on-Tees, Yorkshire, “ Im- 

rovements in the facture of carbonate of soda, and in the re- 
covery of waste products resulting therefrom, and in the construction 
of apparatus to be employed for such purposes.” 

2617. Tuomas StamMeRs Wess, Stockton-on-Tees, Durham, ‘ Improve- 
ments in the manufacture of iron and steel.” 

2619. Casimtr Durozet Escorrier, Finsbury-circus, London, ‘ Improve- 
ments in the construction of castors or rollers for furniture, and appli- 
cable where castors or rollers are or may be employed.”—A communica- 
tion from Louis Henry Pinel, Passy, Paris. 

2623. Friepricu WicKE, Bockenheim, Jutius Bronner., Tatopor PETER- 
SEN, and JoHaNN GeorGe ZeuFvuss, Frankfort-on-the-Maine, Prussia, 
“Certain improvements in the treatment of human excrements, 
whereby they are converted into an inodorous, dry, and easily portable 

”"—6th Septembe-, 1869. 

2628. WiLtiAM Bruce THompson, Dundee, Forfarshire, N.B., ‘‘ Improve- 
ments in auxiliary screw propellers.”—7th September, 1869. 

2637. Ricnarp Harris HILL, Parliament-street, Westminst 
ments in crossings for railways.”—8th September, 1869. 

2653. James GiLLiEs, Glasgow, “ Improvements in bushes or shields for 
the bung holes of casks or other vessels, and in the means employed 
for fixing the same therein.”—9th September, 1869. F 

2659. ALEXANDER Horace Branpon, Rue Gaillon, Paris, ‘‘ Improvements 
in central-fire cartridges for breech-loading fire-arms.”—A communica- 
tion from George Roth, Vienna, Austria. 

2663. Joun Henry Jounson, Lincoin’s-inn-fields, London, ‘‘ An improved 
fastening for metallic hoops or bands.”—A communication from Ewan 
Christian, Alexandria, Egypt.—l0th September, 1869. 

2668. JoHN Epwarp MoorHEAD and WILLIAM DupcEon, Donacloney, 
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for the extension and improvement of technical ed 
one in which the members of the various branches of the 
engineering profession are deeply interested. The objects car- 
ried out by those who promote technical education may be 
classed under four heads: providing teachers, providing 
buildings, providing the materials of instruction, and pro- 
viding scholars. A step was made by the Government about 
thirty years ago towards the providing of teachers of 
the scientific principles of engineering, by the founding of chairs 
of civil engineering and mechanics in some universities ; amongst 
others that of Glasgow. The efforts of the holders of those 
chairs met with but partial success, until their teaching was made 
to form the conclusion of a systematic course of instruction in the 
various sciences bearing ou engineering; after that systematic 
course had been established the students steadily increased in 
number, diligence, and ability. More recently much has been 
done to increase the number of teachers, and I may mention, as 
specially worthy of honour, the establishment by the Government 
of the Royal School of Naval Architecture and Marine Engineer- 
ing, the contributions of the inhabitants of Manchester towards 
the endowment of Owen’s College, and the foundation, in the 
University of Edinburgh, by Sir David Baxter, with aid from the 
Government, of the most liberally endowed chair of civil engineer- 
ing in the United Kingdom. As regards the provision of build- 
ings, I know of no instance of munifi to be compared to that 
of the inhabitants of Glasgow and its neighbourhood. The 
amount of their subscriptions to the fund for the new universit 

building, taken together with the Government grant and wit 

other resources, has enabled that building to be executed ona 
scale which will provide most ample and convenient 
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Ireland, ‘‘ Certain impr ts in Jacquard 
2675. James BreckNock Patmer, Old Ford-road, Bow, Middlesex, ‘‘ Im- 
t is ts in the facture of matches and fusees, and of surfaces 


to be used for igniting matches and fusees.”—11th September, 1869. 

2679. CorNeELIus BuRKE, Bandon, Cork, Ireland, ‘‘ Improvements in the 
treatment of fatty and oily matters to prepare them for the manufac- 
ture of candles, and for other purposes, and in apparatus for such 
treatment.”—13th September, 1869. 

2689. JosepH Howpine and James Eccres, Manchester, “‘ Improvements 
in looms for weaving.”—15th September, 1869. 

2709. Rosert Stone, Live 1, “Improvements in the construction of 
floors and roofs, applicable also to other structures.”—17th September, 
1869. 

2730. Jonn Potson, Paisley, Renfrewshire, N.B., ‘Improvements in 
treating grain.” —20th September, 1869. 

2795. James Stuart, Rop kers’-fields, Limeh , Middlesex, “ Im- 
provements in the treatment of the ores of metals and their products, 
and in the manufacture of the oxides of the metals, and of the car- 
bonates of the oxides of the metals, and of the metals themselves; 
also in the manufacture of soda and its carbonates, and of potass and 
its carbonates.” —25th September, 1869. 

2867. ALrreD HeaTHorn, Brayford Wharf, Lincoln, ‘‘ Improvements in 
the preparation of yeast or barm.”—2nd October, 1869. 

3077. CHaRLes Epwarp Fvu.ter, Sambrook-court, 
London, “ Improvements in hi or facturing brushes.”—A 
communication from William Alexander Foskett and Henry Butler 
Tyler, New Haven, Connecticut, U.S.—22nd October, 1869. 

3168. Witt1aM Bancrort Espeut, Southwick-street, Hyde Park, Middle- 
sex, ‘‘ liprovements in centrifugal drying machines.”—30th October, 
1869. 

3253. Joun Martin Rowan and Tuomas Rocers Horton, Glasgow, ‘‘ Im- 
provements in steam engines and boilers.”—11th November, 1869. 

3374. Jonn Brookes, Sherlock-street, Birmingham, ‘‘ Improvements in 
fastenings applicable tu ladies’ stays, gloves, boots, and other similar 
articles.”—22nd November, 1869. 

3409. Bryan Jounson and Epwarp Bayzanp EL.inoton, Chester, “‘ Im- 





Basinghall-street, 








tion for the engineering department, as well as for other branches 
of study, which have hitherto been conducted, in the old college, 
under great disadvantages as to space, light, and air. 

The objects which give the most important aid to instruction in 
engineering science are those examples of material and work- 
manship which are to be seen in actual structures and machines, 
Nevertheless, a good collection of specimens of engineering ma- 
terials would be of great service in connection with the engineer- 
ing department of an university; and so also would a collection of 
models, drawings, and instruments, though less important than 
specimens of materials. 

It is only necessary to name to you Sir Joseph Whitworth, in 
order toremind you of the magnificent endowment which he has 
provided for students of mechanical science and practice 
combined. 

It is evident that the value of scientific education to engineers 
is at the present day duly appreciated, and that the means of 
obtaining it are being rapidly extended, and indeed are in many 
cases promoted with enthusiasm. Just as in every similar case 
in which a good object is earnestly pursued, there are errors 
against which it is necessary to guard. One is to expect results 
from the scientific branch of education which it is not really 
capable of accomplishing. The purely practical parts of engineer- 
ing, such as the use of tools, and the superintendence of works, can- 
not be soundly and thoroughly learned except through experience 
in real business; and it is a mistake to endeavour to teach them 
during an university course. The true laboratory for students of 
engineering science is to be found in the workshops of such cities 
as Glasgow, and amongst the earthwork, masonry, carpentry, and 
ironwork of engineering structures in p \ 

I have to congratulate this Institution on the recent conferring 
of hereditary rank on two of our honorary members: Sir William 
Fairbairn and Sir Joseph Whitworth—an act which has done 
honour not only to those great engineers and men of science, but 
-to our Sovereign and her advisers, and to the nation, 





Tur railroad from Kharhof to the Seaof Azof was completed’on 
the 4th inst., thus effecting uninterrupted communication from 
the Baltic to the Black Sea, The construction of the line, which 
is upwards of 400 miles long, was only commenced last summer, 





I hydraulic cranes or apparatus for moving weights.”— 
25th November, 1869. 

3542. CHaRLeEs WynDHAM, Southover, near 
ments in apparatus ted with veloci 3 

3639. Joun Octavius BUTLER and JosEePH NICHOLS, Leeds, and WiLuiaM 
Hesvop, Doncaster, Yorkshire, “‘ [mp ts in the fact of 
wheels and —— December, 1869. 

3648. Henry WILLeETT, Arnold House, Brighton, Sussex, ‘‘ Improvements 
in the construction of groynes and breastworks.”—17th December, 1869 

3674. Luke Woopwarp, Arkwright-street, Nottingham, “ I 
in knitting frames.”—18th December, 1869. 

3691. GeorGE COLEMAN FRasER, Bromley-by-Bow, Middlesex, ‘‘ Improved 
means of disinfecting or drying clothes, bedding, or other articles, also 

pparatus in tion therewith.”—20th December, 1869. 

3712. Ropert Turner, Manchester, “ Imp 
preparing, twisting, or spinning cotton and other fibrous ma‘ \ 

8721. Joun Crawrorp WaALkerR, Hackney Wick, Middlesex, ‘‘ An im- 
ary mode of ss and heating couking and laundry stoves.” 
bo . ‘ 

3730. Georce MiLt Freperick Mo.eswortu, Northdown Hall, Bideford, 
Devonshire, ‘‘ The construction of improvements in the rails employed 
with a grip wheels for facilitating the pen of traction engines.” 

3737. —— ee erage a “Improved 
a) ‘or, and me ', heat water, an 
p+ go in steam boilera, and for -~S 
may be required.”—A communication 
Dayton, Ohio, U.S. 

$742. Henry Joun GirpLesTone and Jonny Warp GrirDLestone, Norfolk- 

losets, ’ 


Lewes, 


jussex, ‘‘ Improve- 
th D ber, 1869. 


— 
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for 
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the same 
for which pure water 
m Edwin Ruthven Stilwell, 


improved apparatus for propelling steamships without the use of the 
screw or 
3743. Cuartes Drake, Vale-place, Hammersmith-road, ‘‘ An improved 
portable cooking stove.”—24th December, 1869. ” 
$749. Puitie Pierce, Wexford, Ireland, “Improvements in horse or other 
."—27th December, 1869. 





3764. Henry NatHan Maywarp, Crumlin, thshire, “ Impr 
ments in piers or supports for bridges, viaducts, lighthouses, beacons, 
waters, and such like 
3765. WituiamM Heviiwe..t, James HELLIwe ELL HELLIWELL, 


LL, Mirce 
and THompson He.LuIweLL, Pudsey near Todmorden, Yorkshire, 
“Improvements in the construction of used in machines for 


spinning, dou , and 4 
$766. Jomw Octavius Burier and Josern Nicuo1s, Leeds, and WiLuiamM 
Hesvop, Doncaster, Yorkshire, “‘ Impr its in the facture of 
tires and hoops for railway wheels and other ‘sf 
$768. Ricnarp Deraam, Nec! , Bermondsey, Surrey, ‘‘ An improved 
machine or apparatus for potatoes and other like vegetable 
bstances. 


su 
$769. Witt1am Ropert Lake, Southampton-buildings, Ch "y-lane, 
London, “ An improved —— for roasting iron pyrites.”—A com- 
munication from William Helbig, Heinrichshalle, and Robert Hasen- 
clever, Holberg, Prussia. 
3770. James Howarp and Epwarp Tenney Bovusriz.p, Bedford, ‘‘ Im 
rovements in steam boilers.” 














$771. Jouw Ricnarpson WicHam, Albany House, Monkstown, Dublin, 
“ Impro ts in gas b for illuminating beacons, buoys, and 
lighthouses.” 

3773. Trmoray Wutrsy, Wellesley-road, Maldon-road, Middlesex, “ Im- 
pr ts in bedsteads, and in elastic seats and cushions, and in 
springs to be used for the same.” 

3774. Jonw Sranton, Clifton Wolverhampton, Staffordshire, ‘‘An 
improved rebounding safety gun lock.” 


3775. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘“ Improve- 
ments in the production of cast iron, iron, and steel.”—A communica- 
tion from Jean Marie Joseph Charles du Lin and Jean Auguste Comte 
d’Almus, Paris. 

3776. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in the manufacture of iron and steel.”—A communication from 
Howard Spencer and Lafayette Kauffman Taylor, Philadelphia, U.8.— 
30th December, 1869. 

3777. WittiamM Hapen Ricnarpson, Glasgow, “‘A new method of in- 
dicating or stamping with the standard mark or otherwise crystal or 
glass measures for con spirits, beer, and other liquids.” 

3778. AuGusTus MATTHIESSEN, Carlton-hill, St. John’s-wood, London, “‘ A 





new or imp ing for the covering of electric tele- 
as wires, and for electric telegraph apparatus and 
nsulators.” 


8779. Gitpert Hamitton, Smethwick, Staffurdshire, ‘‘ Improvements in 
the construction of steam boilers.” 

3780. Henry Epwarp Newton, Chancery-lane, London, “ Improvements 
in electro-magnetic engines.”—A communication from Louis Bastet, 
New York, U.S. 

8781. Aaron BrapsHaw, Accrington, L hire, “‘ Impr ts in 
printing machines.” 

3782. Taomas Francis France, Wigan, Lancashire, ‘‘ Improvements in 
the construction of baths and water-closets.” 








3783. CHARLES ALEXANDER CALVERT, Manchester, “ An i d appa- 
ratus for self-registe: and checking the money taken for admission 
» vont = acres and all places where a check on money-taking 

s desirable. 


8784. ALEXANDER CHAPLIN, Lavender-hill, Surrey, “Improvements in 
boilers.” 


3785. Francis Joun Bortoy, Belgrave-ruad, Pimlico, London, “ Itn- 
provements in the treatment of fermented liquors.” 

3786. Joun Wricut, Rochester, Kent, ‘‘ Improved means of indicating 
the mileage of cabs and other vehicles, and apparatus connected there- 
with.”—31st December, 1869. 

2. GIDEON Goo.p, Handsworth, near Birmingham, ‘‘ Improvements in 


—_ 

4. Ricnarp AtBert Mott, Lombard-street, London, ‘Improvements in 
suspension tramways or roads.” 

5. Joun Ecce and RicnarD Bonp, Manchester, ‘‘ Certain improvements 
in self-acting temples for looms.” 

6. Georce RicHarpson, Manchester, ‘Improvements in the mode or 
method of supplying baths and other places with hot water.” 

7. Henry TurNeER, jun., Leicester, ‘ Pp) ts in weaving plain 
and elastic terry fabrics.” 


+h rs bila? 


8. Wici1aM Robert Lake, 8 Pp is 
“ I + in h 








, Ch 'y-lane, London, 
ls, and in connecting and 


eral A urtyesen ‘ 
”—A communication from 


i “Ss 
disconnecting devices to be used therewi! 
J. B. Crosby, Boston, Massachusetts, U.8. 

9. Cuartts Drake, New Kent-road, Surrey, “‘ Improvements in the con- 
struction of concrete buildings, and in apparatus to be employed for 
this pu .”—Ist January, 1870. 

12. Harry Hersert Cocurane, Grange, Stourbridge, Worcestershire, 
“Improvements in machinery or apparatus for working signals and 
switches on railways.” 

13. Epwix Know.es and Georce Hartiey, Gomersal, near Leeds, York- 
shire, ‘‘ Improvements in looms for weaving.” 

14. Joserpn Ssiru, Preston, , “Improvements in sickles and 
wires connected with mules for spinning.” 

15. THomas CuaRLes OLNey, M ster, ‘* An imp’ d gas stove, part 
of which is also applicable to blowpipes and forges.” 

16. Witt1am Ropert Lake, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in wire tires for securing bales uf cotton, hay, 
or other material.”—A cummunication from Edwin 8. Lenox, New 
Brighton, New York, U.S. 

17. Witt1am Epwarp Newron, Chancery-lane, London, ‘‘ Improvements 
in electro-magnets, and the application of the same for obtaining 
motive power.”—A communi m from Henry Mourse Paine, Newark, 
New Jersey, and Mahlon Smith Frost, New York, U.S. 

18. Witt1am CockBurn, sen., Glasgow, “‘ Imp: ts in h hoes, 
and in appliances to be worn therewith.” 

19. Witt1AM Pactmes, jun., Bethnal Green, London, “‘ Improvements in 
lighting railway and other carriages, and in lamps to be used for this 


purpose. 
20. Frepericx Foster, Essex-road, 
in instruments for yn fluid or of 
22. Cuartes WynpHam, Sou! 
provements in sents connected with 
Janua: 














m, London, ‘‘ Improvements 
ight.” 


wi 
bicycles or two-wheeled 
velocipedes.”—3 ry, 1870. 


23. Henry Bernovuti Bariow, Manchester, “‘ Certain improvements in 
machines for manuf: fishing and other nets.”—A communica- 
tion from Messrs. Coevoet and Da Paris. 

24. Tuomas NutraLt and Ricwarp Norra, Walmersley, near Bury, 
Lancashire, “‘ Certain improvements in the manufacture of counter- 
panes, quilts, quil toiletings, and other similar fabrics.” 

25, Evcene CYPRIEN Boul d Sebastopol, Paris, “‘ Improve- 
ments in machinery for manufacturing mother-of-pearl, ivory, bone, or 
other hard buttons.” « 

26. TownsHEND GriFFtN, Pall Mall, London, “ Improvements in attach- 
ments to be used with chains, cords, bands, and such like pliable 
articles, y among other purposes, for securing on the 

+ trinkets and jew vs 
. JOHN GorDoN, jun., Dundee, Forfarshire, N.B., “Improvements in 

e manu of yarns, and in the machinery or apparatus employed 


thi 
29. Witt1aM Henry Apoock, Kingstone Fields, Nottinghamshire, ‘‘ Im- 
its in the structi of steam boilers and generators, and in 








machinery or a) tus employed 
30. Epwarp CorraM, Wimbledon, Surrey, ‘‘ Improvements in machinery 
~ bars for the manufacture of shoes for horses and other 
00! 
$1. Cuarntes Henry Stafford, “‘A new or improved apparatus to 
trains in f weather, with self. a to commuui- 
cate and indicate to itsman’s cabin or “ 


January, 1870. 
ARLES WILLIAM Siemens and Epwarp ALFRED Cowper, Great 
» Westminster, and Cuartes Cocurane, Upper Gornal, 
Stafardehi “Ty. "9 in +4. hot stoves for 





street, Strand, London, “ Improvements in ‘dry’ c! 

and urinals.”—24th December, 1869. 

3762. Wittiam Epwarp Newton, Chancery-lane, London, ‘“ Improve- 
ments in tilting vessels or utensils, and in stands or supports for the 
same.”—A communication from John Gibson, jun., Albany, New York, 
U.8S.—29th December, 1869. 

 acun, “tagepramenis in boomerang eieaaes ie sean 

rrey, ‘‘ Improvemen n ‘or power 

Sopen toads communication from Erastus % pat 

ante pe mag Leagge December, _ 

. Lipp Jacop Kurtz, ppburg, near Bad “Im- 
vements in chaff-cutters.”—2lst September, 1869. red = 

8581. ALEXANDER ANnGus CroLL, Coleman-street, London, “ Improve- 

to obtain 


ments in the treatment of ammoniacal liquor of gaswor! 
therefrom salts of ja.”—1llth D ber, 1869. 
8683. Wiit1aM Morris, South Hackney, Middlesex, Ma Improvements in 
permanent way of rail and tr: y "—20th Di , 1869. 
8706. Joux Bounx, Mark-lane, London, “Improvements in the mode of 
appara’ or production of heat, generation and appli- 
of motive power derived therefrom.”—22nd Decemb 
3728, Ropent Tuomas, Netherfield-road North, 











, 1860. 
Liverpool, “A new or 





heating air, steam, and other gases.” + 
86, Tanase Bacos, High Holborn, London, “‘ Improvements in purifying 


gas. 

$é. Cuartes Hexry Westenparp, Lansdowne-road, Kensington Park, 
London, and Dantec Dow ine, Kennington-road, Surrey, ‘‘ Improve- 
ments in breech-loading rifles.” 

37. Witu1am Scoworort Lows, New Mills, Derbyshire, “‘Certain im- 


38. Ep: yo Buckingham-street, Adelphi, London, “ Im 
MUND ae ve- 

og i ‘Wood Paper W: vince aoa 
. YAaTEs RY, -th’-' near " 
shire, —— S ceniidinney eek in een = 

40. —— JUNDLE and a egy = — i 7 Sona, 
heating churches, chapels, and other buildings.” 

41. Epwix Tuomas Truman, Old London, a 
ments in for cleansing preparing gutta-percha, 


42. Lo $C. Ww Improvements in 
UIs CARL WILHELM Hs 


Jan. 21, 1870. 
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43, Hiram PLUMMER, Brooklyn, New York, U.8., “Improvements in 


Wuarton, Li - ts in the spinning and 
(4 Wassas verpool, Lege ny ; 


“An improved cartridge case for breech-loading fire-arms. 
January, 1870. 
Inventions Protected for Six Months on the Deposit of 
’s-inn- London, “ Im: ts 

ot, Tome Henry aa fields, , =e aa ry 
fanuary, 1870. 


4h = hnilai 





59. W: BERT Lake, 8 lane, 
. WILLIAM 7° 
“ Improvements in lawn-mowing ica- 


machines.”—A communi 

tion from Samuel Coit, Hartford, Connecticut, U.8.—7th January, 1870. 

Patents on which the Stamp Duty of £50 has been Paid. 

98. Witt1am Epwarp Newton, Chancery-lane, London, “Looms fer 
knitting.”—14th January, 1867. 

83. ve B Strand, Westminster, “ Packing permanent 
way.”—12th January, 1867. 

99. Wintiam sae, Chancery-lane, London, “ Pipe moulding, &c.”—14th 
January, 1867. . 

229. Wriusass Swett, Clement’s-inn, Westminster, “ Fireproof safes.”— 
29th January, 1867. 

113. Josera VEN, Thornton, near Bradford, Yorkshire, “ Sewing 
mac! &c.”—16th January, 1867. 

123. Davip KER, Northflect, Kent, ‘‘ Mixing, pressing, and moulding 

"—l7th January, 1867. 

Epocumse Broomay, Fleet-street, London, “ ."—18th 


January, 1867. 


Patents on which the Stamp Duty of £100 has been Paia. 


118. Jony Sanverson Buter, St. Alban’s-terrace, Notti: “Bobbin 
net made on bobbin net or twist lace machines.”— 14th January, 1863. 
123. Epmunp Morewoop, Stratford, Essex, ‘‘ Coated metallic sheets or 

plates and pieces.”—14th January, 1863. 


Notices of Intention to Proceed with Patents. 
2585. GEORGE HENRY N USSEY and WItiraM BrapsHaw LeacuMan, Leeds, 


Yorkshire, Pp in yor — for pressing 
woollen and other woven or felted fabrics.” —1st September, 1869. 

2620. Epwarp Tuomas HucHeEs, eo London, “‘ Improvements 
in the construction of doors and articles.”"—A communication 
from John Law, East Maitland, A’ 

2621. Taomas Howarp Biamires, Huddersfield, Yorkshire, ‘‘ Improve- 
ments in rubbers for condensers and piecing machines used in the pre- 
paration of wool or other fibrous subst. "—6th September, 1869. 

2633. Tuomas Kiyo, Manchester, ‘‘ Imp ts in pianofortes.”—7th 
September, 1869. 

2648. Jan ANTHONY MuLLeR, Chancery-lane, London, “‘ Improvements in 
apparatus for measuring and registering the flow of water and other 
liquids, part of which impr its is applicable to measuring and 
registering the flow of gases.”—8th September, 1869. 

=, WILutaM Pa.uiser, Pall Mall, London, “‘ Improvements in rails for 
railways.” 

2655. Henry ADRIEN BonneEvILLe, Sackville-street, Piccadilly, London, 
“Improvements in electric batteries.” — A communication from 
Théophile Chutaux, Rue de Beauregard, Paris.—9th September, 1869. 

2662. Wituiam Newzam Nicwo.sox, Newark-upon-Trent, Nottingham- 
shire, and Georce Back, Grantham, Lincolnshire, ‘‘ Imp ts in 
agricultural drills for —o and seeds, with or without manure, 
and also for sowing or distributing "—10th September, 1869. 

2664. Wittiam Ropert Lake, S buildi 

. “Improvements in a 

communication from George F. 


U.S. 
2659. Jonn Henry Ji OHNSON, Lincoln’s-inn-fields, London, ‘ Improvements 


in app lor p ig and musical sounds.”—A 
communication from Jules Antoine Lissajous and Henri Pierre Flaud, 
Paris.—11th September, 1869. 

2680. Ropert Laxry, Manchester, and Jonn Bay.iey, Heaton Norris, 
L hire, “‘I it hinery for pre » spinning, 
twisting, and doubling cotton and other fibrous materials.” 

2688. ARTHUR Hami_ton GiLmore, Edinburgh, Midlothian, N.B., ‘‘ Im- 
| eee sag in safety lamps for mining and other purposes.”—1l4th 


ptember, 1869. 

2691. Pierre Marnie Fovgve, Boulevart de Strasbourg, Paris, “An im- 
proved holder for "—15th September, 1869. 

2693. GeorcEe Suaw, Birmingham, “ A new or improved combined buckle 
and button-hole.”"—A communication from Louis Alexandre Kettle, 
Philadelphia, U.S. 

2694. Grorce Suaw, Binion, “Improvements in stoves and 
furnaces for Lng « He fuel."—A communication from Louis 
Alexander Kettle, phia, U.8S.—15th September, 1869. 

2732. Wittiam Epwarp Gepoe, Wellington-: 8 London, “ An 

bed.”—A communication from Charles Michel Fleury, 

Chartres (Eure et Loir), France. 


improved press 
2733. MarTiAL Dorrier, Périgueux, Dordogne, France, “‘ Improvements 
in velocipedes.”—20th & ber, 1869. 
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tus for extinguishing fires.”—A 
» Camtetign, usetta, 
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collecting fares or pay on tr y cars, 
ways, and in the apparatus or means emplo; therefor, which im- 
provements may also be applied for co! money at places of 

amusement and elsewhere.”—24th December, 2 
$719. Ropert Spear, New Haven, Connecticut, U.8S., ‘‘ Improvements in 
engines for raising water, more especially designed for 


3720. Rosert Spear, New Haven, C cticut, U.S., “Impr t 

governors for steam and other engines.” —23rd December, 1869. 
3736. Wittiam Rosert Lake, Southampton-buildings, London, “Im- 
wements in the manufacture of metal tu’ ."—A communication 
Pennsylvania, U.S. 


Stephen Paschall Morris Tasker, Philadel 
—24th December, 1869. 

3755. Georce WasHIncTon Rawson, Massachusetts, U.S., ‘‘ Promoting 
the combustion in a furnace of the smoke and gases resulting from 
the fuel thereof.”—28th December, 1869. 

8751. Louis ScHaLiempwer, Rue de Malte, Paris, “‘ Improvements in 
oe vay 4 2. apparatus for stamping wax and other candles,.”—28¢h 


Ladywood, Birmingham, “Improvements in 

Z r¢ ”—29th December, 1869. 

3770. James Howarp and Epwarp Tenney Bovusrie.p, Bedford, “‘ Im- 
provements in steam boilers.” —30th December, 1869. 

14, Josern Smrrn, Preston, L hire, “ Imp ts in sickles and 
wires connected with mules for seen al 

17. Wituiam Epwarp Newron, Chan -lane, London, “ Improvements 
in electro-magnets, and the application of the same for obtaining 
motive power.”—A communication from Henry Monroe Paine, Newark, 
New Jersey, and Mahlon Smith Frost, New York, U.8. 

20. Freperick Foster, Lansdowne Cot , Essex-road, Islington, 
London, “‘ Improvements in instruments for measuring fluid or other 
pressure or weight.” 

22. Cuartes Wynxpnam, Southover Grange, near Lewes, Sussex, “‘ Im- 

t tr ted with bicycles or two-wheeled 





in 





3768. Tuomas EDWARDS, 











rr in ap 
velocipedes. "—8rd January, 1870. 
54. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “‘ Improvements 
in heating apparatus.”—-A communication from Jules Henry Wei 
Paris.—6th January, 1870. 


All ype having an interest in o ing any one of such applications 
should leave particulars in writing of their objections to such application 
o office of the Commissioners of Patents, within fourteen ioe of its 


List of Specifications published during the Week ending 
15th January, 1870. 

1432, Is. 64.; 1494, 6d.; 1520, 8d.; 1528. 6d.; 1543, 10d.; 1559, 6d.; 1560, 
566, 10d.; 1569, 10d.; 1572, 8d.; 1575, 1s. 6d.; 1585, 38. 4d,; 1592, 6d.; 
8d.; 1599, 1s. 10d.; 1600, 10d.; 1609, 10d.; 1610, 6d.; 1618, 1s. 10d.; 
; 636, 8d.; 1647, 


1705, 6d.; 1708, 


4d.; 1760, 8d.; 1761, $d.; 1763, 4d.; 1765, 44.; 1766, 4d.; 1769, 4d.; 1771, 
4d.; 1775, 4d.; 1778, 4d.; 1780, 4d.; 1782, 4d.; , 4d.; 1784, 4d.; 1786, 
4d.; 1787, 4d.; 1789, 4d.; 1790, 2a. 2d.; 1791, 44; 1792, 4d.; 1793, 4d.; 1795, 
4d.; lovl, 6d.; 18u3, 4d.; 1805, 4d.; 1808, 4d.; 1883, 1s. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price a. Sums exceeding 5s. must be 
remitted by Post-office Order, e payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
The followiny descriptions are made from Abstracts prepared expressly for 
Tat ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 


1916. J. H. Jonnson, Lincoln’s-inn-flelds, “ Steam injectors.".—A communi 
cation.—Dated 23rd June, 1869. 

This consists essentially in so constructing the injector that the nozzles, 
free space, and diverging tube may be instantly disconnected by means 
of an internal screwed collar or tubular boss provided with an external 
shoulder, or otherwise formed, and fitting into the main barrel of the 
apparatus. Through this collar is screwed an inner tube containing the 
diverging throat, along which the feed passes, and from which it escapes 
by late ——-_ to the branch pipe and through an intermediate valve 
leading to the boiler. An internal screw thread is formed on the end of the 
diverging throat, into which is screwed the converging throat, lateral 
ope! being made in the end of the diverging throat round the free 
space which intervenes between the contiguous ends of the converging 
and diverging throats. 

1919. O. ZaBEL, Quedlinbourg, Prussia, “‘ Piston grease box.”—Dated 23rd 
June, 1869. 

The oil is genet into the vessel by a measure which holds the quantity 

isite to fill it, the vessel being subsequently closed by a stopper to 





2742. James I’Anson, jun., Darlington, Durham, “ Imp in 
locking apparatus Ft A railway switches and signals.”—2lst 
September, 1869. 

2755. Cuartes LLEWEeLLyw Licut, Richmond, Surrey, “Improvements in 
the construction of tram rails, in the modes hasteaion the same, 
and in a mode of shifting carriages from one line of rails to 


another.” 
2757. Witttam Ropert Lake, Pp ngs, London, “Im- 
e and other needles.”—A communication 
Boston, Massach 


Santh te build? 





rovements in sewing machin 
rom Henry Josiah Griswold, setts, U.S. — 22nd 
September, 1869. 

2809. Joun Ricnarpson WicHam, Albany House, Monkstown, Dublin, 
Ireland, “Improvements in the means and a employed in 
emma bey a lighthouses, and er establishments or 
localities, which improvements are partly applicable to other purposes.” 
—27th September, 1869. 

2824. ALFrep Vincent Newtown, Chan -lane, London, “‘ Improvements 
in the fact of bh h and in the =ree © ® 





protect it from dust. Ifthe piston approaches the steam will as soon as 
the piston has passed the opening rush into the tube and the upper valve, 
and fill the space above the oil with compressed steam; but the moment 
the piston changes its direction, and the steam comes from the opposite 
side of the piston, it will leave the cylinder at the side, and the com- 
pressed steam above the level of the oil within the vessel will likewise 
return through the valve intc the cylinder. 

1944. J. Lomax, Hulme, “‘ Preventing back lash in mill machinery.”—Dated 

26th June, 1869. 

Instead of keyi the pinion fast upon the millstone spindle, as 
hitherto actised, t inventor bores the eye of the wheel in a conical 
form, and supports it upon a corresponding cone, which he keys fast or 
otherwise attaches firmly to the millstone spindle. 

1960. W. Cowan, Kittybrews ter, N.B., “‘Locomotives.”—Dated 29th June, 
1869. 


This consists in attaching a valve or valves to the steam chests or 
— which —_ be either self-acting or capable of being opened by 
e engi an 





employed therein.”—A communication from Jacob Da 
Burlington, Vermont, U.S.—28th September, 1869. 

2840. Witt1am Horton, Smethwick, Staffordshire, “‘ Improvements in 
steam boilers.”—30th Se, , 1869. 

2865. EmMANvEL Denis Farcot, Rue Soyer, Neuilly (Seine), France, ‘* An 
improved mode of propelling and constructing ships and boats and 
their accessories.”—2nd October, 1869. 


Ag through which air is admitted directly that the 

engine commences to run without steam.—Not proceeded with. 

1971. D. Henson, Liverpool, “‘ Steam engines.”—Dated 30th June, 1869. 
This consists in purifying from grease and other impurities the con- 

densed water before returning it to the boilers, which is accomplished by 

passing the products of condensation through a filter or filters, or other 
itable ap for straining and cleansing the water on its return 





2931. Wittiam Joan Jones, King-street, Cheapside, London, “‘ Improve 
ments in the construction of hot-water boilers.”—8th October, 1869. 
2991. Cuartes Loypsey Pace, Pall Mall, Westminster, “Improvements 
in Kking-cases or boxes for containing bottles or other articles.”— 
14th October, 1869. 
3097. James Epor, Madeley, Salop, ‘‘ Improvements in flat wire rope.”— 
ith October, 1869. 








$129. Francis Tayior, R y, Southampton, “ Impr ti appa- 
—_ for receiving, drying, and deodorising human excrement.”—28¢h 
tober, 1869. 
$209. Jonw Kwsicut Norrsart, Ni Worcestershire, “‘ Improve- 
ments in or for w and finishing tubes.” —5th 


November, 1869. 

8384. ANDREw Naren, Leith, Midlothian, N.B., “‘ Improvements in steam 
carriages for common roads, and in part applicable to railway loco- 
motives.” —23rd November, 1869. 

3483. Ropert Rosey and Jonn Ricwarpson, Lincoln, “ Improvements in 
steam tus connected therewith.”—lst 





4 wae 


December, 1869. 
3499. Jonw Cuaries Wi1s0n, Martin’s-lane, Cannon-street, London, ‘‘ An 
improved revolving and P, as a fluid meter.” 


ton-10ad, London, and 


-road, Ham) “Improve- 
lum, sodium, and sine. —Srd 

Lanarkshire, N.B., “Improvements in 
= ion from John King, Chili. 4th December, 


aa So in treating aotege, and in the baer of , 
“* Improvement’ mani manure 
3604. Roi ra ag Son * An improve- 
BERT JOHN . 
ment in the manufacture of iron and steel.”—-A communication from 
Sidney Wright Hopkins and Frank Howard Collins, New York, U.8.— 
18th 1869. 
3656. Tomas CHARLES MaRcH, Ambassador’s-court, St. James’ Palace, 
London, ‘‘ Improvements to the ornamentation of articles 
Sse, eee decoration of houses.”—17th December, 


3682. Grorce T. omas Livesey, South Metropolitan Gasworks, Old Kent- 
London, “ Improvements in apparatus used in the manufacture 
"20th December, 1869. 


of 
3734. Witttam McApaM, Glasgow, Lanarkshire, N.B., “‘ Improvements in 





passage to the boiler or boilers. 
1981, R. Porter, Birmingham, “‘ Furnaces.”—Dated 1st July, 1869. 

The inventor arranges the fire-bars in the direction of the length of the 
furnace, as with ordinary fire-bars, and he makes and fixes the fire-bars 
or a portion of them, so that they rise by tions one above another 
from both sides towards the centre of the furnace, and form an elevation 
or ridge along the middle of the fire grate. The inventor makes the 
highest point of such elevation or ridge to rise to about the level of or 
above the general upper surface of the fuel.— Not proceeded with. 

1986. A. Barciay, Kilmarnock, “ Motive power engines.”"—Dated lst July, 


1869. 

A double or compound slide valve is employed, that is, a valve 
which travels in direct contact with the steam and exhaust ports and 
having another travelling on the back of it. 

1994. H. A. Bonnevitir, Paris, “‘ Motive power."—A communication.— 
Dated 2nd July, 1869. 


This consists in giving a rotary motion to a wheel which is destined to 
transfer by the means the power 0! by the employment 
even smooth blocks of stone, ified mortar, iron, cast or 


i: 


it, to other heavy materials, in the form of cubes preferred, and of 

which the number and volume are governed by the amount of power 

them to descend in the atmospheric air, but 
ual to th eed which 

. For these ks, when 

ung to hooks fixed to an en chain turning upon 

the wheel receiving the motive power, which is of a shape of a hi 

and placed on the top of a sui framework, and upon another w 

of the of « square, which is placed at the bottom of said framework, 

and ly in a receptacle or tank of water or any other liquid. 

1996. 8. Smrruson, Heckmondwike, G. Sewtorn, and J. Inman, Brighouse, 

“ Valves.”—Dated 2nd July, 1869. 

This consists in constructing either the valve or its seating of cork, lead, 
or a composition of lead and antimony. By preference such valves or 
seatings are formed in circular corrugations or an, one 
of moving to or from each other without turning on their axes; 
also the spindles are formed to fit conical glands or boxes, 80 as to avoid 


i 


pac 4 
1998. G. Wurre, Queen-street, “‘ Rotary steam engine."—A communication.— 
869. 


The of a cast or t iron jacket or outer body, pro- 
waned cheek En tae cats wis Mie hermaininy Raed. thareke by 


ib , and on rail- | screw bolts or other suitable means, and in the interior of which jacket 





or body is situated two rollers of the same length, and respectively fixed 
in arbors revolving in suitable bearings, on which arbors are fixed the 
tooth wheels in gear with each other, whilst the arbor is further provided 
with a ane ts — os and — ran, or other suitable means for 
transm vol motion o 

to be driven by the ving’ e arbor toany machinery intended 
wer * > Newcastle-on-Tyne, “ Puddling furnaces.”—Dated 2nd 

The inventor takes the refuse of oxide of iron from chemical works. 
and that which results from the roasting of pyrites for the manufacture 
of sulphur or sulphuric acid, and mixes the oxide with lime or limestone, 
or other suitable calcareous material, and also with hammer, slag, or 
other slag or cinder, although the last is not essential. The following 
proportions are suitable: 5 ewt. of refuse oxide of iron, or what is usually 
called burnt stone, produced by the roasting of sulphur pyrites ; 1 cwt. of 
chalk cliff or limestone ; 14 ewt. of hammer slag or other refuse oxide of 
iron from forges or mills. The inventor melts this mixture in a furnace 
and exposes it toa high heat. He then, when the whole is completely 
yj = it out, and afterwards breaks and crusts it up for use. 

. J. CLARK, Paisley, and A. Ewrs * Feec 1 ilers.’ 
Dated bth July, 1806. ING, Glasgow, “* Feeding steam boilers. 

This consists in feeding steam boilers or generators with their water by 
the use of an automatic apparatus, consisting of a heating or boiling close’ 
vessel, into which the supply water is filled either hot or cold by the 
mere flow or slight head of gravitation supply (without the necessity of 
a pump or other forcing apparatus), intermittently by a reverse syphon 
construction of pipe, with a regulating valve opened or allowed to open 
by a float —y | when the water is low in the steam boiler or generator 
and the force of the inlet water through the syphon and valve until the 
feeding vessel is full or nearly so, the water being then heated within 
the feeding vessel until the steam rises above or equal to the pressure of 
the steam within the boiler or generator, when the water would then 
flow or gravitate into its water space through a pipe and valve connecting 
the lower part of the feeding vessel therewith. 

2020. T. Smrru, Birmingham, “ Calcining cinder into bulldog.” — Dated 5th 
July, 1869. 

The face of the furnace, instead of being walled up in a solid manner, 
the inventor pe to perforateon three sides. Between this perforated 
fire-brickwork and the outer casing there is provided a hollow chamber 
for the reception of the cinder which is to be converted into bulldog, and 
which is supplied through one or more mouthpieces at the top of the 

ue. The outlet or outlets are placed at the bottom of the chamber, and 
the metal is caused to run from thence into a tank filled or partly filled 
with water, and which is provided for the purpose of quenching or cool- 
ing the heated metal and preventing the adhesion of the whole in one 
solid mass. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1876. G. MoLLanp, Southampton, “ Arle bores.”—Dated 18th June. 1869. 

A series of rollers, mounted in a ring frame, is placed in the axle box, 
and the axle is passed through the frame, and is surrounded by the rollers 
on which it rests. The rollers have not only an axial motion of their 
own, but the whole series, frame and all, is capable of moving round in 
= nave or box of the wheel, and thus yielding to the pressure of the 
axle, 

1880, E. Haas and W. Wanostrocat, Walbrook, “ Pushing jacks.”—A com- 

munication.—Dated 18th June, 1869. 

This consists in the employment of a hand lever, the end of which is 
connected to the carriage, either by a hook or otherwise, whilst the pin 
or fulcrum of the lever is carried by the end of a leg or support, which 
at its lower end carries a claw suitably formed to rest in and embrace 
the head of one of the rails. This claw is made of steel, and is suitably 
— a to enable it to bite against the rail and prevent its being pushed 
backwards away from the carriage, to which the end of the hand lever is 
hooked or connected.—Not proceeded with. 

1888. J. B. Brooxs and G. Picken, Birmingham, 

June, 1869. 

This consists in connecting the separable tops or handles with the hollow 
body or upper part of the stick or whip. The invention also consists in 
arranging and connecting together the parts’ of combined corkscrews 
and carriage keys for the separable tops or handles. 

1889. F. Forper, Bilston-street, Wolverhampton *‘ Velocipedes.”—Dated 19th 

June, 1869. 

This consists in the application of a qpind spring within the front 
socket of a velocipede, which spiral spring bears at it its upper extremity 
against the underside of the top part of the socket, and at its lower 
extremity against a shoulder or collar on the guide spindle. 

1900. W. R. Lake, Southampton-buildings, ‘‘ Carriage wheels.”—A communi- 

cation.—Dated 21st June, 1869. 

This consists in interposing between the hub and axle-box an elastic 
packing, which is so fitted around the box and into the hub as to insure 
the parts being held firmly and compactly in place, without any liability 
of turning within the hub. 

1894. W. Pippixc, Walcot-square, “ Locomotion.”"—Dated 2st June, 1869. 
This consists in arranging in a nave (or what is known as the box) of a 

wheel spokes equidistant from one another, such spokes being in some 

cases of a bow shape, and in pairs, the hollow or internally bowed parts 

facing each other, such bowed spokes to be connected at one end in a 

mortice or socket in the nave or box, and at their extreme ends, as in 

connection with the portable rail, they are to be brought together into a 

foot or sucket connected with the portable rail. 

1896. B. Beer, Regent's Park, “ Ship sheathing.” —-Dated 21st June, 1869. 
The inventor fills in the hollows formed by the lapping of the outside 

strakes of plates over the inside strakes with wood, and he makes this 
wood filling thicker in substance than the outside plate, so that when 
fixed in position such wood filling is in relief, or stands out from the 
outside plate, He fixes the sheets of zinc or other metal close to the iron, 
and he bends the edges of the sheets over the projection of wood, and 
secures them thereto by nails driven vertically, or nearly so, in the 
hollows.—Not proceeded with. 

1933. W. Patuser, Army and Navy Club, “ Railway chair key fastenings.” 

Dated 25th June, 1869. 

The inventor employs a pair of folding keys, each having a grovve on 
the meeting surface, which together form a hole through which a screw 
bolt is passed. The head of the bolt being made to bear against the one 
end of the one key or wedge, the nut is made to bear against the opposite 
end of the other key or wedge, so that, by tightening the nut, the wedges 
are drawn together so as to tighten against the rail and chair, and they 
are prevented by the bolt from becoming loose again.—Not proceeded with 
1917. D. B. Park, Fraserburgh, ‘‘Cleaning ships’ bottoms.”—Datled 23rd 

June, 1869. 

The apparatus employed are preferably a series of rollers of wood, or 
other material possessing great buoyant power. The rvllers are strung 
freely upon a rope, and conform themselves to the varying forms of the 
vessel by the buoyancy of the material. The whole apparatus is drawn 
from stem to stern of the vessel by means of guys, and guided along the 
sides thereof by a flanged roller riding upon the keel. The flanged roller 
is likewise strung upon the rope, and is free to turn thereon. There isa 
swivel joint at each upper end of the rope to prevent the rope kincking, and 
to facilitate the free revolving action of the apparatus. Washers are 

laced between the rollers, especially at the t which rolls along the 

i , in order that they shall conform to the shape thereof, and give each 

roller room to play freely. 

1946. A. CLakk, Chancery-lane, 

Dated 26th June, 1569. 

This consists, First, in the combination of raised rails, grooved longi- 
tudinally upon their lower sides, with the ordinary track of the railroad. 
Secondly, in the use of certain peculiar wheels attached to the engine or 
carriages in connection with the rails. 

1969. W. E. Gepce, Wellington-street, Strand, “ Carriage springs.”—A com- 

munication.— Dated 30th June, 1869. 

This improved spring is made of asingle piece of steel, and consequently 
has but a single bi joint. —Not proceeded with. ee 
1975. R. Born, Strand, ‘‘ Switches and signals.”"—A communication.”"— 

Dated 30th June, 1869. 

This consists in 


“* Sticks.”—Dated 19th 


“ Permanent way.”—A communication.— 


maki and using one or more switch boxes with 
bal d lever hand] "Tike those on eunevel use, but the lever handles 
must have attached to them suitable rods or chains, and be made 
on an axle eccentric discs or levers, to which, as well 
lever handles, may be attached chains or ropes working over and round 
suitable pulleys and actuating the signals and switches as di . or 
the tree or standard the axle or axles on which the levers 
work may be supplied wi us, to which the signal and 
switch actuating rods or chains may be xed.— Not proceeded with. 
1978. W. E. Gepar, Wellington-street, Strand, * Sofety  brake.”—A com- 
ication. — ‘uly, 1869. 
a a gpd py = lever catches carried by two axles, and 
Placed between the cross, bes, of {00 on, placed in pe of the spokes, 
ion, n une of the 
papas ap wine =e —— one-third to half an inch in 
pro: tt one-third of an th. lever “e 
ming jecting piece when the eis put on. i 
oa orn ae Fee s th a caoutchouc washer to lessen the 
proceeded. with. 


will 
ae metal with metal.— Not 
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2009. P. G. Ganprver, New York, U.S., “ Railroad springs.”—Dated 3rd 
July, 1869. 

The inventor arranges an india-rubber ring, or tube confined on the out- 
side and inside by spiral metal springs between suitable plates 
fastened together by a central bolt, or by arranging an india-rubber ring 
or belt between suitible plates fastened together by a bolt, and provided 
with projecting rims, which will guide and partially confine the india- 
rubber tube when compressed and combined with a metallic spiral spring 
between the plates. 





Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Febrics, de. 

1954. J. W. Berton, Leeds, and R. W. Morret., Bradford, “ Combined 

woven and felted fabrics.” -- Dated 28th June, 1869. 

This consists in the use or employment of a woven fabric made of yarn 
spun from combed wool, the threads of both weft and warp being very 
open, by preference about an eighth of an inch apart, to facilitate the pro- 
cess of felting wool or other fibrous substances thereon, to produce a com- 
bined woven and felted fabric.—Not proceeded with. 

1903. J. Martin, Leeds, “‘ Waterproofing fabrics.”—Dated 22ud June, 1869. 
In a suitable framework wre arranged three troughs side by side 

These troughs have by preference inclined sides, so as to be smaller at the 

bottom than at the top. Nearly at the bottom of each trough, and along 

its whole length, is a roller, the ends of which project outside the frame- 
work, and are furnished with sheaves or pulleys for driving the rollers. 

Above each trough, and at one side thereof, is arranged a pair of rollers 

with set screws and driving pulleys. The processis as follows :—The 

cloth or other fabric is passed into the first trough, which contains a solu- 
tion of fat acids. This solution deposits a film in the cloth or other fabric, 
which latter, after passing under the roller in the lower part of the trough, 
is passed through the pair of rollers above, by which about three-fourths 
of the solution is passed out and returns to the trough. The fabric then 
passes under the roller of the second or middle trough, containing an 
aqueous solution of sulphate of alumina, which, coming in contact with 
the fat acids taken up by the cloth in passing through the first trough, 
forms in the fibre an insuluble water repellent. The fabric now passes 
through the next pair of rollers and under the roller in the third trough, 
which contains a solution of soda. Finally, after passing through the 
last pair of rollers, it is conveyed to the washing machine, and, after 
being well washed, it is tentered, dried, and finished.—Not proceeded with. 
1906. T. end R. Noutrary, Bury, “ Weaving counterpanes.”—Dated 22ad 
June, 1869. 

This consists in weaving figures on double cloths, and on both sides of 
such cloths simultaneously. The inventors employ for this purpose a loom 
of the ordinary description, having a fine and a course warp, and also 
shuttles with fine and coarse weft. The inventors also employ a Jac 
quard apparatus, and three cumber boards of the usual construction. 
In carrying out the invention an improved he-up, or design, is employed 
for governing,the arrangement for drawing the warps through the harness 
and the order of succession of the picking, whereby a double figured 
fabric is produced, having on one side a design and at the opposite side a 
plain fabric, and vice versa ; and the two parts of the double fabric are 
also united at intervals by binding picks. 


1918. A. J. DeBion, Fives-les-Lille, France, “ Calendering.”—Dated 28rd 
Jun-, 1869. 

The stuff or material to be calendered is wound on a wooden drum and 
placed between three operating cylinders. The two lower cylinders have 
an invariable position on their axes, but, like the other one, they accom- 
plish a rotary reciprocating movement by aid of an eccentricor disc keyed 
on the same axis as the toothed cylinder, and which commands the con- 
necting rods of the respective cyliuders. In order that the cylinders may 
be equally displaced in their partial rotation the rods are articulated at a 
point of the disc, and the rod of the upper cylinder at the point of an- 
other disc, turning on the axis, and constituting the connecting point of 
the rods on the eccentric. 

1923. R. Caunce, Munsiield, and M., G., and E. Brapiey, Nottingham, 
Twisting yarns.” —Dated 24th June, 1869. 

A tube of metal or other suitable substance is fixed in a stationary rail 
of the machine, called the collar or bolster rail, such tube passing through 
a rail moving vertically for the purpose of raising and lowering the bobbin 
so that the thread may be wound evenly uponit, the tube being of such 
a length as to reach nearly to the top of the blade of the spindle, and of 
sufficient strength to form a steady bearing for the spindle which passes 
through it. 

1928. J. Brooke and J. Hurst, Huddersjeld, ** Paddings.”—24th June, 
1869. 

This consists in the use or employment of cotton yarn for the warp, and 
cow or calf hair yarn for the weft of such fabrics or cloths. 

1929. J. Tavtor, R. Ivouam, J. Incuam, and J. CHarpies, Cranshaw 
Booth, Lancashire, ** Carding engines.” — Dated 24th June, 1869. 

The inventors place a shaft underneath the doffer, revolving with 
considerable velocity. and place thereon at suitable distances apart a 
a series of narrow pulleys, covered with filletting of the kind known and 
used for fancy rellers. These pulleys covered with filletting form a series 
of doffing rollers, which act upon the doffer, cut narrow spaces into the 
sliver, throw the material so separated into a recess, and divide the 
sliver into a number of small slivers. 





1935. J. Heys, J. Duckwortu, and G. Barnes, Haslingden, “ Carding 
engines.” —Dated 2th June, 1869. 

This consists in placing between the doffer and draw box a number of 
rollers for supporting and conveying the web or carding in its passage to 
the draw box, und thereby enabling hard waste and similar materials to 
be formed into an endless web in carding.—Not proceeded with. 

1937. J. Lame, Kidderminster, ‘* Bobbin fraines.”--Dated 25th June, 1869. 

The inventor employs a series of short lengths of wire bent at right angles 
at each extremity, which bent portions are driven direct intu the 
adjoining longitudinal bars or ribs of the creel, so as to hold each pair of 
bars securely at the proper distance asunder, in lieu of, as heretofore, 
employing one long wire extending the whole width of the creel, and 
simply fastened down on to the tops of the bars by wire staples, such a 
mode of fixing the wires giving little or no additional strength or solidity 
to the creel. The yarns pass over the improved wire in the usual way, 
and these wires may be applied either to the ordinary or other crecls.— 
Not proceeded with. 

1940. W. Mappers, Manchester, 
June, 1869. 

This consists in arranging the carriages to be worked by cams, levers, 
handles, or treadles, simultaneously or alternately to and from the cloth, 
toa uniform length of about two or three inches, and in using rods. bars, 
or hooks, to come — the thread between the needles (while held in the 
nipper) and the cloth, and take down all the threads simultaneously, and 
thus pull them through the cloth. , rt 
1942. J. Donan, Johnstone, Renfrew, “ Finishing woven goods.”—Dated 

26th June, 1869. " 

This consists principally in applying endless pitch chains for moving 
the details for holding the selvedges of the fabric, and in the combination 
therewith of a longitudinal shaft and pinions for adjusting the parts out, 
and to suit the different widths of fabric. The pitch chains pass round 
pulleys at the outer ends of transverse horizontal bearers and round pitch 
wheels near the middles of the bearers, there being in one modification 
two such endless chains on each bearer.—Not proceeded with. 
ar P. Witprya, Preston, “ Self-acting mules.”"—Dated 28th June 

Soy. 

This consists in a curved or eccentric bend or cam, which is applied to 
the outer end of the radius arm of the self-acting mule used for spinning 
cotton in lieu of the ordinary nose peg employed for regulating the speed 
of the spindle, and preventing snicks and snarls in the yarn.—Not pro- 
ceeded with. 

1964. H. Yates, Calais, “ Bobbin net.”—Dated 30th June, 1869. 

The inventor employs a thread carrier, or thread carriers, supported in 
front or at the back of the warp threads, or in front as well as atthe back 
of the warp threads, and below the bobbin carriages, except in machines 
in which the circle of the machine is inverted, and the work as produced 
is carried downwards, in which case the thread carrier, or thread 
carriers, will be arranged above the bobbin carriages. These thread 
carriers are supported by and affixed to slides or carriages, which are 
supported so as to be capable of sliding on bars extending from end to 
end of the machine, and are so formed as to pass between the warps and 
he fr or back combs and bobbin carriages, as the case may be. 

1991. E. Rog, Nottingham, ‘‘ Looped fabrics.”—Dated 1st July, 1869. 

Machinery or apparatus is applied to a rotary hose machine, whereby 
narrowings and wideningsare more readily produced than heretofore, und 
on the same machine. In addition to the use of the known needle bar 
and needles, the jack and jack sinkers and lead sinkers, slur cock ap- 

paratus, and nan bar, the inventor employs a narrowing machine at 
the front of the machine, instead of using a small cam or cams ut one or 
both ends of the machine.—Not proceeded with. 
1995. E. Scott, Manchester, “‘ Treating flbres.”—A communication.—Dated 
2nd July, 1869. 

The machinery consists of pressing rollers, feeding rollers, and drawin 
rollers. The saddle hangs or swivels from a be ey ony bar or rod fixed 
at ig convenient distance before, above, or behind the feeding rollers, 
and the lower end of the sacdle carries the steps or brass which presses on 
he central shaft or spindle of the pressing rollers. 


“Embroidery machines.”--Dated 26th 


1997. 8. Brooke, bade pa “ Carding machinery.”—Dated 2nd July, 1869. 
This consists, First in the employment of a doffer clothed either with card, 
filleting, or parallel rings, as heretofore, also of an ordinary card stripper, 
to work in contact with the said doffer, and to the under angle formed by 
the doffer and stripper the inventor applies a roller on which are a series 
of circular knives or flanges fixed at suitable distances «art, gorse 
to the required width of the strips to be produced. Ths : ‘tler is adjuste 
or set so that the knives will enter into or betwixt the cl teeth, and the 





| roller is driven ata higher or quicker surface speed than that of the 








dofier or the stripper, whereby the carded wool or fibre is divided and 
rae off in strips, which are thence conducted by a grooved roller to the 
rubbers, 


Class 4.—AGRICULTURE. 
Iacluding Agricultural Engines, Windlasses, Implements, Flour 


» XC, 
1897. A. Manpre, Baker-street, Portman-square, ‘‘ Preparing cereals.” — 
Dated 21st June, 1869. 

In steeping and soaking in water previously to their being ground, 
barley, rice, maize, wheat, big, rye, oats, millet, and other grain and seed 
containing starch; masticating and grinding the same in water, sifting 
and separating the husk or skin from the starch, and converting the 
starch thus produced into fermentable saccharine matter for the purpose 
of being used in producing spirit, beer, vinegar, cyder, perry, wine, and 
other fermented drinks; also for making syrups, liqueurs, chocolate, 
confectionary, pastry, preserves, and other similar purposes. Secondly, in 
decorticating chesnut and other nuts containing starch, masticating and 
grinding the same in water, sifting and ragga the husk or skin from 
the starch, and converting the starch thus produced into fermentable 
saccharine matter for the purpose uf being used as above stated. : 
1899. W. R. Lake, Southampton-buildings, “ Blowing and pumping engines.’ 

—A communication.— Dated 21st June, 1869. 

This consists partly in the arrangement of levers hinged to the ends of 
the steam cylinder and connected to the stems of the piston valves, or of 
a secondary slide valve or slide valves, in combination with screw rods 
tapped into nuts screwed in the levers and extending through suitable 
stuffing-boxes into the interior of the steam cylinder, in such a manner 
that by adjusting the screw rods the time when the valves are opened by 
the action of the steam piston can be regulated and adapted to the speed 
at which the steam piston moves. 

1907. J. C. NorMAN, Greut College-street, “* Ploughs.” —Dated 22nd June, 1869 

Ina suitable framing mounted on two running wheels, and cross- 
wise thereof, near the front, is mounted a square shaft, on which are 
placed side by side, at suitable distances asunder, a series of straight 
pieces of metal placed edg2wise. These pieces may be set to the framing 
at any desired angle of inclination, and as the machine is drawn along 
the pieces will break up the ground.—Not proceeded with. 

1930. R. OLpHerts, Ardes, “ Reaping shears.” —Dated 24th June, 1869. 

In constructing a pruning or reaping knife according to this invention, 
the inventor attaches to the end of a wooden handle a hooked blade 
somewhat of the form of a sickle. To the end of the handle he also 
attaches a finger or blade, which, when the knife is in use, comes against 
the side of the stack or bough which is being cut opposite to that upon 
which the cutting blade is acting. 

1943. J. Lomax, Huline, “‘ Arresting stiwe in grinding.”—Dated 26th June, 
1869. 


The inventor accomplishes this object by passing the air charged with 
the stive or flour through a box or chamber fitted with boards placed 
vertically a few inches apart in parallel rows, the face of the boards being 
at right angles (or thereabouts) to the current of the air through the box 
or chamber.—Not proceeded with. 

1956. J. Howarp, Bedford, ‘* Horse rakes.” —Dated 28th June, 1869. 

In order to facilitate the lifting of the tines to clear them of the hay or 
corn which they have gathered, the inventor modifies the construction 
of rake in which a transverse rocking frame or cradle is employed fer 
carrying the tine bar or tine axle. This cradle has for its fulcrum the main 
axle of the machine, and when rocked by means of a hand lever it 
depresses the tine heads, at the same time raising the tine points and 
letting the weight of the tines rest on the main axle. In the improved 
machine the tines are carried either above or below the main axle, and a 
simple arrangement is provided for lifting them from the ground, the 
power of the draught horse being employed instead of that of the atten- 
dant for this purpose. 

1077. A. Wacker, Heriot, Midlothian, 
communication.—Dated 1st July, 1869. 

The essential features of the invention consist in dispensing with the 
use of spur and bevel gearing, as well as a crank for driving the chief 
parts of the mechanism, and in using in lieu thereof a light malleable or 
cast iron driving wheel surrounded by an india-rubber tire. 


* Agricultural implements.”—A 


Class 5.—_BUILDING. ‘ . 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

1973. R. Heywortn, Manchester, ‘‘ Water-closets.”— Dated 30th June, 1869. 

This consists, First, in the use and application of an inclosed reservoir 
of any suitable shape, placed alongside the closet, pan, or wash-basin, 
below the level of the seat of the closet or top of the washstand, com- 
municating with a passage or channel formed completely or partially 
round the upper rim or edge of the closet or basin, such reservoir being 
provided with a piston or plunger, which may be raised by means of a 
handle in the same manner as the ordiuary closet handle, and thus cause 
the whole contents of the reservoir to pass into the closet or basin alto- 
gether and instantaneously, and thus to completely flush the closet or 
supvly the basin with the necessary quantity of water. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
1983. J. Srrincrettow, Chard, “ Bullet shield.”—Dated 1st July, 1869. 

This consists in the combination of a shield or plate with a hand vehicle. 
The shield is formed with eyes or sockets adjustable at the back, to 
attach it to the front of the vehicle, in order to facilitate its being sup- 
ported and carried on the latter, and to admit its being set at any angle ; 
40 that the bullets or other missiles shall glance off when they strike. It 
can be pierced with apertures at its upper part for the muzzles of rifles to 
be put through, so that the party using the apparatus can fire on the 
enemy without danger of being hit himself. The vehicle may be mounted 
upon two or more wheels, and can be made of sufficient width to protect 
two or more men. 

1984. J. D. DouGaut, St. James’-street, and W. Bartram, Sheffield, “‘ Filling 
cartridges.”—Dated 1st July, 1869. 

This apparatus consists of a shallow cylindrical tube or measure con- 
tinued by a tapering tube or funnel entering the cartridge case, whict. is 
placed under the tube or funnel. The measure and tapering feedin 
cylinder are held just below the base of the measure by a ring attache 
to a bar and handle, the base of the measure being provided with a hori- 
zontal or other suitable slot, in which a disc or cut-off slide works, such 
slide being connected to a lever bar working on a fulcrum on the fixed 
bar, between the handle and measure. The lever, when it joins the disc, 
forms an acute angle with the line of the handle, and is kept in position 
by a spring tending to maintain closed the base of the measure. 

1985. J. H. Jonnson, Lincoln’s-inn-flelds, “ Breech-loaders.”—A communica- 
tion.—Dated 1st July, 1869. 

The breech piece consists of a block of metal or steel, which is thrown 
on the right-hand side of the barrel by cocking the hammer, and when 
the charge is in the chamber the breech is closed by compressing the 
thumb-bit connected therewith to its position against the barrel by the 
left hand of the operator, when the arm is again ready for firing. The 
shoe into which the breech piece fits is provided with a slot for the move- 
ment of the cartridge extractor, made of steel. 

1992. F. Jones, Handsworth, ‘ Repeating Ave-arms.”—Dated 2nd July, 1869. 

In order to effect the union of the body and barrel, the barrel is moved 
towards the body until the parts marked come within range of each other; 
the barrel is then turned, when both body and barrel screw or slide iato 
each other, and become joined together. 

2025. L. Fauisse, Liege, Belgium, ‘‘ Breech-loaders.”—Dated 5th July, 1869. 

This consists in the ge gpa of roy, | one spring to work all the 
different parts, instead ‘of three or four, as heretofore. To this end the 
spring is made of semicircular form, with an enlargement or knob at each 
end. One end of this s fits into and works in a hole in the hammer, 
and the other end fits into a hole in a small pivoted to the breech 
box that serves to transmit the pressure to the tumbler.—Not proceeded 


with, 
Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Sewer Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 


ws A. B. Cui.ps, Mark-lane, “ Catamenial sacks.”—Dated 25th June, 
59. 


The sack or bag is made of any suitable size and shape to fit the parts 
to which it is applied, and is composed by preference of india-rubber, or 
it may be made of any material capable of containing liquid. The sack 
is provided with sponge, cotton, or other absorbing substances, and held 
thereon, if required, by transverse elastic cords secured to the sack, or 
any other device,—Not proceeded with, 





lo41. F.C. Lecourre, Geneva, “ Musical bores.”—Dated 26th June, 1869. 


This consists in supporting the barrel on a slide upon which it may be 
drawn horizontally out of the box by either end or by the back or front. 
The desired substitution may then be effected, and the substituted barrel 
pushed in on its slide in the same manner as a drawer is pulled out and 
pushed in. 

1950. A. Bow1ne, Old Bond gtreet, “ Shirt collars.”—Dated 26th June, 1869. 

The inventor proposes te&eut 4 gusset on each side of the button hole 
at the back of the collar, #uch gussets being sewn or stitched as con- 
tinuations of the selvage, .so that when the collar is attached or buttoned 
to the buck of the shirt neck the front button holes may be fastened with 
great facility on account of the yielding collar band, which is permitted 
to elongate from the gussets and thus to suit the neck of the wearer.— 
Not proceeded with. 

1952. C. D. ABeL, Southampton-buildings, “ Ventilating hat.”—A coin 
munication.—Dated 28th June, 1869. 

A flat cone, by preference of stiffened felt, is constructed, the edge > 
which may be curved inwards, which cone is secured upon an inne. 
similar cone of a prepared stiff textile fabric similar to the materia. 
employed for the bodies of ordinary silk hats. To the inner side of this 
combined covering a ring, by preference of flexible leather, is attached 
by means of two or more stiff leather straps or stays, so arranged as tu 
hold the ring some distance away from the surface of the conical covering, 
and this ring or head band is fitted upon the head of the wearer, and thus 
serves to hold the conical covering over his head without being in actual 
contact with it, thereby allowing free access of the air to the head.—Not 
proceeded with, 

1955. G. T. Smuru, Ordsall House, and C. CHALLENGER, Retford, 
cloth.” - Dated 8th June, 1869. 

The inventors take 1 cwt. of vulcanised india-rubber and grind ft small, 
and then add to it 4 Ib. of sulphuric acid mixed with 32 lb. of water, 
the mixture being well stirred or agitated, after which it is closely 
covered over for twelve hours ; it is then put into a copper with 8 lb. of 
naphtha and 3 Ib. of blue vitriol, and boiled down for a sufficient time to 
incorporate the mass, such time being determined by the qualtity of the 
waste. 

1959. C. L, V. Yor, Boulevard de Strasbourg, Paris, “ Camping trunk.” 
—Dated 29th June, 1869. . 

This consists in a special and ical arrang t of a stout 
travelling trunk or chest, containing in a comparatively small bulk, a 
light terit together with all the required furniture and articles necessary 
either for military officers, rambling travellers, or emigrants. The size 
is about 2}ft. long, 2}ft. wide, and 1}ft. high. Its principal advantage 
isto afford stowage for a great many useful things in a small space, 
which things can, by combining and modifying their shape, if required, 
be all packed up in the trunk or chest, and thus carried about. 

1961. W. Biacksurn, Manchester, “ Supports for benches.” Dated 29th 
June, 1869. 

The inventor makes the upper part of each standard in the form of a 
rib, having at the top a recess, and joints a flanged bar to the rib by means 
of two links, there being x slot in the flange passing over a pin fixed to the 
rib, and it is to the flat part of the bar that the board forming the table, 
desk, or back, is fastened. 

1966. B. Temptar, Manchester, “ Combined slate damper, pencil sharpener, 
and pen wiper.” —Dated 30th June, 1869. 

This consists of a reservoir containing water to supply a pad of woven 
fabric or suitable material, by which the marks on the slate are efluced. 
To one side of the apparatus is attached a second part for drying the 
slate, and to the other side of the apparatus is attached a pen wiper. To 
the apparatus is also affixed a file or other rough surface for sharpening 
slate pencils, 


** Floov- 





Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

1939. C. Cocnrane, Ellowes, Stafford, “ Iron ore.”"—Dated 25th June, 1869. 
This consists in passing over the same a current or currerts of highly 

heated carbonic oxide gas, which carbonic oxide may be prepared from 
any convenient source, but it is preferred tu take the same as it passes 
from the top of the blast furnace, together with other gases, and to pass 
it through suitable heating stoves of known construction, whereby it is 
heated to the requisite degree before passing into a closed or partially 
closed chamber or kiln containing the iron ore to be operated upon. 

1947. T. Gray, Union-road, Wandsworth, “ Vornishes.”—Dated 26th June 

1869. 

The inventor puts one or more of the gums known as Kourie, Sierra 
Leone, and such other hard gums as are usually employed in the manu- 
facture of copal varnish, into the cupper or copper-pot, in about the fol- 
lowing proportions, viz.: To 1 cwt. of such gum or gums, about 
1 cwt. of purified or unpurified castor oil of commerce. A slow heat is 
then applied, and the admixture stirred until the gum or gums are suffi- 
cieutly dissolved and united with the castor oil. 

1948. W. H. Perxix, Sudbury, “ Colouring matter.”— Dated 26th June, 

1869. 

This consists in the manufacture of colouring matter suitable for dyeing 
and printing from the compound soluble in water, which is obtained by 
heating oxanthracene with sulphuric acid, the colouring matter being 
obtained by the process of heating such sdluble compound (or its salt on 
compound with a base) with caustic potash or other caustic alkaline sub 
stance. 

1962. E. T. Hucnes, Chancery-lane, ‘‘ Sugar.”--A communication.—Dated 

29th June, 1869. 

This consists in the application of hydraulic and atmospheric pressure 
to the processes of claying and clearing sugar. The pressure is applied 
at from one-fifth to three atmospheres, and the process (now occupying 
from three to five days) is completed in from half an hour to six hours’ 
time, according to the height of pressure and the quality and quantity of 
sugar to be clayed and cleared. 

1968. R. Brown, Glasgow, “ Manufacture of ivon.”—Dated 30th June, 186). 
The blast furnace is to a certain extent covered in, and one or more 

vertical or inclined tunnels are provided for charging in the ore and 
limestone, whilst separate tunnels are provided for charging in the fuel. 
Helical or spiral flues are formed in the brickwork round the ore tunnels, 
and these flues form outlet channels for the waste gases, which, having 
thus comparatively long courses to traverse before escaping, have ample 
time afforded for giving up heat to the tunnels and to the ore and lime- 
stone in them. In addition air is admitted by any convenient opepings 
into the helical flues, soas to complete the combustion of the gases passing 
through them and thereby set free more beat to act on the ores a portion 
of the gases is allowed to enter the ore tunnels, and passes off from them 
along with moisture and carbonic acid driven off by the heat from the 
ores and limestone.— Not proceeded with. 

1990. H. Larkin and W. Wurrr, Hampstead, “ Producing sodium and 

potassium.”—-Dated 1st July, 1869. 

The inventors greatly aid the production of these metals according to 
the ordinary processes, by adding to the materials usually employed a 
proportion of the nitrate of the metal to be obtained. 

2012. A. H. A. Durant, Avenue-road, Shepherd’s-bush, “ Treating oleagi- 

nous seeds.” —Dated 3rd July, 1869. 

The inventor first puts the castor or other oleaginous seeds or berries to 
be treated into a shoot or feeder, which is so constructed and placed that 
as the seeds or berries fall from it they come in contact with and are 
struck by blades or fans fixed on an axis having a rotary action communi- 
cated to it by steam or other motive power, or manual power. By such 
percussive force the husks of the s or berries are cracked, and sepu- 
rated from the kernels thereof, and the iusks are winnowed or finally 
removed or separated from the kernels of the seeds or berries by means 
of ordinary blowers or revolving fans attached to the husking sapersts, 
or separate therefrom. The oil is then expressed from the kernels of the 
seeds or berries in any ordinary way, and the oil so obtained is afterwards 
boiled in water until the scum rises to the surface thereof, and when that 
stage of the process is completed the scum is removed from the surface 
of the oil. hen the oil has become cool he mixes with it, by reference 
a quantity of the bisulphuret of carbon to further cleanse and clarify it. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2003. J. Surrners, Dawson-street, Dublin, ‘‘ Galvanic butteries.”—Dated 
2nd July, 1869. 

This consists in using chloride of lead, either in a fused orunfused state, 
as the agent for ving the hydrogen from the surface of the itive 
element in what are known as constant batteries. Tlie chloride of lead, 
if , must be to powder, or small pieces.—Not proceeded 








with, 
2008. A. Foucaut, Orleans, “‘ Telegraphic cables."—Dated 2nd July, 1869. 


In making a_cable of one or more conductors the inventot uses as 
conductors single copper or other métallic wires, or he twists several 
smaller er to form one conductor of the proper size. He 


toget 
covers each conductor with a coating of gutta-percha, or other insulating 
material, and he wraps a cotton thread upon it, so as to completely cover 
the gutta- or he forms a composition of ceruse, or carbonate 
lead, finely powdered and mixed with li oil and sawdust to the 
proper consistency, which is to be applied in the same manner and in 
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LITERATURE. 


A Practical Treatise on Metallurgy, adapted from the last Ger- 
man Edition of Professor Kerls Metallurgy. By Wittiam 
Crooxgs, F.R.S., and Ernst Réuric, Ph. D., M.E. In three 
vols., 8vo. Longmans: London, 1870. 

[Fourta Norice.] 

Tne third and last volume of this large and valuable 
system of metallurgy has just appeared ; it worthily sus- 
tains the character of the two preceding volumes; and 
when we regard the mass of new material—introduced by 
the editors with,on the whole, great judiciousness of choice, 
and not found in Kerl’s original work—and the amount 
of other matter intercalated by them in their capacity as 
original authors—and, of course, equally not in Kerl’s 
treatise—we can feel no surprise that this big volume has 
been born rather later in time than those to whom it owes 
its existence anticipated and announced. 

The brief announcement upon the title page, that the 
volume refers to “steel, fuel,and supplement,” givesnot even 
the most meagre or inadequate notion of what is the real 
matter and value of the cargo with which the volume is 
freighted ; and not even by glancing over the large table of 
contents at the beginning, but only by turning over the 
volume page by page, and reading with some care a good 
many of them, as we have done, can the consciousness be 
arrived at—and that only by one whojisalready pretty well 

uainted with the most recent facts of metallurgy—of 
how large and various a mass of metallurgic information 
is here laid before the English reader in a clear and 
orderly manner, a good deal of which was anteriorly out 
of his reach. 

Very much indeed of the matter here compiled was, in a 
sense, out of the way of everybody, being scattered here 
and there through many periodicals, several in Swedish, and 
other tongues even less known in Great Britain, and many, 
journals too of so specialised a character that probably not 
one ironmaster in fifty in our country has ever seen cne of 
them. It would be unjust to not notice, also, that in con- 
tinual and ample foot-notes the authors constantly refer the 
reader to these original authorities, by date, volume,and page. 
And we may here add that at the end of the volume 
there is a glossary of technical metallurgic terms—English, 
German, and French—better than 9 polyglots usually 
are, which is arranged to be a reference to the whole three 
volumes, giving the places where the subject of each word 
is to be found, followed by a classified (by nations) index 
of the mining districts and metal works described or 
referred to in the work, and a good general index to the 
volume. We have also a few, but very well selected com- 
parative tables of foreign weights, measures, &c. 

“While the authors (we quote from their preface) have 
taken the admirable treatise of Professor Kerl as the 
groundwork of their labours, they have given much prac- 
tical information and many useful processes which are not 
to be found in Kerl; for as his first volume was published 
in 1861, the second in 1863, the third in 1864, and the last 
in 1865, it is evident that a mere translation of this 
standard work would not at the present time constitute 
anything like a complete practical treatise. An in- 
stance of this amplification is shown in the fact that 
the treatment of steel comprises twenty sheets, while, 
in comparison to the size of type and page, Kerl devotes 
but twelve, and Percy (published in 1864) about ten sheets 
to this subject.” 

It is time, however, to attempt giving some idea of the 
actual matter of the volume, and in doing so we shall in 
passing make some remarks upon the subjects themselves 
that successively will engage our attention, and, though in 
no captious or fault-finding spirit, have now and then to 
convey perhaps a bit of adverse criticism or stricture as 
to manner, if not to matter of execution. 

The first 286 pages are devoted to steel, partly in the 
scientific aspect, but mainly in the practical bearing of 
the subject, and we do this part of the work only justice 
by saying that it is the most comprehensive and clear 
account that has yet been given in English of the very 
numerous and very diverse methods and practices of steel 
making adopted at various timesand throughout the world. 
Probably the authors dreaded enlarging further an already 
big volume; but an introductory chapter sketching the 
remoter history of steel, from the pen of one at once a 
scholar and a genuine metallurgist, would have greatly 
added to the interest of this part, and would not have been 
devoid of practical utility. Who first found out steel 
—what earliest nation has left remains clearly attesting 
its first use—when and by whom was it first dis- 
tinguished clearly from iron, and by what properties 
or tests, and how was this archaic steel fabricated, 
and how did the process differ from that by which 
iron was obtained! are questions that appears to us 
never yet satisfactorily elucidated, and that are certain! 
far from being answered by the rapid and twice-told half- 
knowledge which we find in any systematic treatise of 
science, still less by those of mere scholars or archzeologists. 
That the earliest Assyrians and Egyptians of whom we 
know anything both possessed iron is certain, and 
that they did not steel—though good grounds 
for doubt have been established—seems far from proven. 
It has even been affirmed that steel weapons were utterly 
unknown to the early or Homeric Greeks, but if those 
Cavpaoa tign—those “wonderful swords” which some 
of their heroes possessed, were not Oriental steel blades, 
it is very hard to imagine what they were. And the 
probability is that steel had been known as distinct in 
its valuable pone properties from wrought iron by the 
nations ‘of tral and Southern Asia, more especiall 
China, thousands of years before the periods as to whic 
we have any authentic history of even the populations of 
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employed there, is perhaps as curious as any that the metal- 
lurgy of steel anywhere presents. Thin plates of about 
Gin. long, 2in. wide, and jin. thick, are moulded in 
cast iron, similar plates are forged in very soft wrought 
iron (for the methods of procuring which we must refer to 
the work). These ae are alternated and bound together 
with iron wire in bundles. These are embedded in refrac- 
tory clay, and heated steadily and slowly in a little air 
furnace up to or above the melting point of the cast iron, 
at which the whole is maintained for a time fixed—like the 
exact temperature—by experience. The cast iron wets 
the wrought iron, i.e., it adheres and solders to it. When 
this hasoccurred theclay covering is broken, the little “piles,” 
if we may so call them, are seized in tongs, and forged into 
bars, the hammering being very gentle at first, until thesuper- 
fluous and still liquid cast iron and slag, if any, have been 
squeezed out. Now, what have we here but the primitive, 
rather than rude origines of the Price and Nicholson, the 
Siemens-Martin, and half adozen other of our latest methods 
of steel making ; indeed, in the end it is, apart from the 
air oxidation of the crude iron, in principle, identical 
with the Bessemer process itself. So little is there new 
under the sun, at least when we come to look to the 
lands of his rising ! 

In this first part of their volume the authors describe 
no less than twenty-eight more or less different methods 
for steel making, including those most discussed and most 
of importance just now, and in addition about a dozen 
different modifications of known and _ long-practised 
methods, each of which—such as the Styrian, Ticslen, 
Carinthian, Westphalian, Brescian, and Dauphinoise 
&c., methods—may be looked upon as characterising more 
or less a national or local manufacture. Amidst all this 
plethora of matter the descriptions are still given clearly 
and in order, and there is little as to steel making that 
cannot here be gathered, and reference to more minute 
details, if needed, reached. 

So much for what we may call the practice of the steel 
manufacture. But we also have its science; and here we 
have little fault to find with the way in which this is put 
before us, although the upshot of glancing over these pages 
is humbling enough to our often justly vaunted chemical 
and physical science. What is a piece of steel? The only 
honest answer is, after years of research by many men— 
and amongst these many of the highest powers—no one 
knows. What are its exact chemical constituents, and 
within what limits may those as additions to the iron vary, 
—in nature or in proportion? No one knows. What is 
the difference between the same piece of steel when soft, 
and after being hardened or tempered? No one knows. 
As the Highland shepherd knows by its countenance 
every sheep in his flock, yet cannot tell how he distinguishes 
one so like from another, so when we see and handle a 
piece of steel we can distinguish it from iron, provided its 
countenance— its steely features—be tolerably prononcé; but 
beyond that at this hour we are little scientifically wiser 
than the shepherd. And as steels are to be found passing 
by insensible degrees into wrought iron, the ablest metal- 
lurgist can see little more than that is steel, which has 
nearly all its carbon in combination, and which is found to 
harden in water ; and these are far from being trenchantly 
distinctive, for chilled cast iron and rigid bar iron may be 
produced that, so far as these tests go (and we may throw 
comparative specific gravities into the bargain), it would be 
hazardous to affirm what they were, or how the manufac- 
turer must regard them. 

The chemical and physical histories of steel are in truth 
a tangled skein ; and they have become so, admitting all 
the real difficulties of the subject, and of dealing with it; as 
one demanding at once the refined work of the chemical and 
physical laboratory and the resources of the steel work en 
grande, mainly for lack of experiment, or rather of well 
devised and rigidly conducted trains of experimental in- 
vestigation, in lieu of the isolated questions which almost 
all metallurgic chemists have satisfied themselves with, and 
by reason of the besetting tendency here so manifest, that 
there always is in attacking every difficult, complex, and 
obscure chemical problem, to substitute fine spun theories 
for genuine hardly worked out facts, instead of with 
—- of these, duly collated, to let the theory evolve 
itself. 





Hints to Steamship Owners in Relation to the Economy and 
Efficiency of Marine Engines, dc. dc. By A Consuttine Ev- 
GINEER. London: Longmans. Newcastle: Reid. 1869. 

A MORE modest, sensible, and well-written pamphlet than 

this we have seldom read. We rose from its perusal with 

regret that an author capable of so much better things, 
should have rested content to limit himself to some forty 
octavo pages of by no means small print. Let us hope that 
he will give himself a little more room next time ; such 
writers on the marine engine are all too scarce. Short as 
the phlet is, it runs over a multitude of subjects—a few 
words on this and a few words on that, and the few words 
always sensible and to the point, conservative yet liberal. 
The style, too, is admirable ; terse and elegant ; modest, 
nl com We might do worse by our readers than re- 
produce the whole work in our We are sorry that the 
author preserves astrictincognito. We have not the slightest 
idea who he is, but his little book affords ample testimony 
that he is thoroughly well up in the things that he writes 
about. He commences by telling his readers what are the 
purport and scope of his et. “It is not intended 
to instruct engineers, nor is it intended for shipowners who 
have studied engineering as a science. . There is, 
however, another class who, engaged in mercantile or other 
business, are yet involved in the troubles and anxieties 
attendant on the ownership of steamers without feeling 
masters of the situation—who feel practical details a diffi- 
culty and annoyance, who are yet, and have been all their 
lives, more happily than on the study of such 
matters. To 4 persons information on a few of the prac- 
tical points rising up before them now and then it is 
th t will not be unwelcome.” Such is our author's in- 
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showing its immense importance, and really not wasting a 
single word in doing so. 

Every engine ought to be indicated, and every steamship 
owner ought to be in a position to estimate the effect of the 
instructions given for the working of his ship. A certain pressure 
of steam, a certain rate of expansion, and a certain number of 
strokes of the engine per minute, in every particular case, is the 
best the engine is a of for that particular ship, but engines 
are worked at all grades of advantage, from the best to nearly the 
very worst. 

Here we have attention called to a fact only too often 
overlooked, namely, that there is always a speed and 
a rate of expansion which will prove the best in the end 
for each ship, although apparently not the most econo- 
mical, Unless our author was very well up in his sub- 
ject, he would not have recognised a fact which has no 
existence for theorists. 

The pamphlet is so accessible that, instead of considering 
its contents at length, we advise those who care to find the 
practical working of the marine engine well written about 
to procure the work for themselves. With one extract 
more we must content ourselves; it goes to confirm views 
which we ourselves have often expressed, pointing out, as it 
does, that the most economical engines in the use of steam 
are not necessarily the most economical engines in the 
end. 

Engines have been run with 1} Ib. of coal per indicated horse- 
power on trial ; say to be quite safe 1} lb. in regular work. Engines 
are often made which burn 4 Ib. and 51b. for the same result. The 
cost of the best engine is not double the cost of the other. There 
is, however, a limit to consumption other than cost. and that is 
complexity of structure. To get the very best result the boiler 
must be specially constructed for very high pressure, and this some- 
times introduces new difficulties in the way of keeping clean and 
tight, and of repairing. The engines, also, must be large and 
heavy, compared with what is possible with less economy of work- 
ing. As economy of working increases, in all first-class engines, 
price must go up, and after a certain limit price and complexity 
go hand in hand. 

Of course, in an economical engine, expansion slides, or Corliss 
valves, or some such arrangement, must be adopted to give early 
cut-off. The advantages of the Corliss valves are that the cut-off 
can be more easily regulated than with the ordinary expansion 
valve; that their action is sudden, giving a sharp point at the 
beginning of the lines of the diagram, so that the steam is not 
throttled in its passage to or from the cylinder, excepting for an 
infinitesimally small space of time, and that the valve is very 
easily moved; also that the exhaust valves act independently of 
the inlet valves. Against these advantages must be set the fact 
that the gear required for these valves is not easy to arrange. 
Many different plans have been tried, and probably many more will 
follow; but the latest arrangements possess, in a greater or less 
degree, objectionable peculiarities. The ordinary expansion slide 
is worked by an eccentric, like the common slides. When the 
valve is full open or full shut of course the steam gets in, or is 
shut in, without reference to whether it is admitted and is cut off 
by a Corliss or an ordinary valve, and it may be said the whole 
difference in the diagram is in the corners at the beginning of the 
lines. The value of the extra corners of the diagram should be 
reckoned out in pounds of coal; and, with that value in view, the 
whole question lies in the price of any proposed arrangement, and 
its more or less complexity. 

What a pity it is that a certain class of engineers (!) 
will not see that economy gained at the price of complexity, 
with its attendant cost and risk of break-downs, is not 
worth having. 

Here we must stop ; we have said enough to show what 
we think of the pamphlet before us. On one or two 
minor matters we do not quite agree with our author ; but 
opinions differ, and probably he isas rightfor hisexperience, 
as we are right for ours. We trust that when “A Con- 
sulting Engineer” next appears in print we shall find his 
name on the title page of a weighty volume. 





Every Man's Own Lawyer. A Handy Book of the Principles of 
Law and Equity. Comprising :—The Rights and Wrongs of 
Individuals, Landlord and Tenant, Sales and Purchases, 
Masters and Servants, Workmen and Apprentices, Elec- 
tions and Registration, Mercantile and Commercial Law, 
Contracts and Agreements, Railways and Carriers, Companies 
and Associations, Partners and Agents, Bankruptcy, Trade 
Marks and Patents, Husband and Wife, Dower and Divorce, 
Ezxecutors and Trustees, Heirs, Devisers, and Legatees, Poor 
Men’s Law Suits, Game and Fishery Laws, Parish and Criminal 
Law, Forms of Wills, Agreements, Bonds, Notices, de. By A 
BaRRISTER. Sixth edition, carefully revised. London: Lock- 
wood and Co., 7, Stationers’-hall-court. 

No Englishman ought to be without this book; the fact of 

its being in the sixth edition is strong evidence of its great 

value; indeed,everything that one can think of in the legal 
way is to be found well treated of in this publication, which 
has a remarkably copious index, so that any person perfectly 
uninformed on legal matters, who may for some reason 
require sound information on unknown law points, 
will, by reference to this book, acquire the necessary 
information, and thus on many an occasion save 
the expense and loss of time of a Visit to a lawyer; 
but even should such a visit be considered requisite, it is 
always important to have as much knowledge as 
ossible upon the subject about to be discussed with him. 

Tndeed, all the subjects are so well handled that it is 
difficult to mention any in particular. Still those referring 
to wills and intestacy are entitled to special recommenda- 
tion, as giving much information and very full directions 
on those important matters upon which every one requires 
to be informed. Nor is the poor man forgotten who may 
be unable, from want of means, to obtain his just rights. 





THE INSTITUTION OF CrvrL ENGINEERS.—At the meeting of this 
society on Tuesday, the 11th inst., Mr. Charles B. Vignoles, F.R.S., 
president, in the chair, five candidates were ballotted for and de- 
clared to be duly elected, viz.:—Mr. Alfred Andrew Langley, en- 

ineer and manager to the Hereford, Hay, and Brecon Railway ; 
fir, Robert White, first-class engineer upon the Great Southern 


of India Railway ; and Mr. Edmund Wragge, chief ine r of 
the Toronto, Gul . and Bruce, and the Toronto and x 


railways in C: a as members; and Mr. William Rawli 

tour and ger of the Brazilian Street Railway Company, 
and Mr. Charles William, Middlesbrough, as associates. A report 
was brought up from the council stating that, under the provision 
of Sect. IV. of the bye-laws, the following candidates had re- 
cently been admitted students of the Institution :—William 
Frederick Alphonse Archibald, B.A., Albert Josiah Hess, Andrew 
Innes Liddell, Walter Allingham Magnus, aad Menry Goulton 
Sketchley. 
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4 Practical Treatwse on Metallurgy, adapted from the last Ger- 
man Edition of Professor Kerl's Metallurgy. By Wit1am 
Crookes, F.R.S., and Ernst Réuric, Ph. D., M.E. In three 
vols., 8vo. Longmans: London, 1870. 

[Fourts Noricez.] 

Tue third and last volume of this large and valuable 
system of metallurgy has just appeared ; it worthily sus- 
tains the character of the two preceding volumes; and 
when we regard the mass of new material—introduced by 
the editors with,on the whole, great judiciousness of choice, 
and not found in Kerl’s original work—and the amount 
of other matter intercalated by them in their capacity as 
original authors—and, of course, equally not in Kerl’s 
treatise—we can feel no surprise that this big volume has 
been born rather later in time than those to whom it owes 
its existence anticipated and announced. 

The brief announcement upon the title page, that the 
volume refers to “steel, fuel,andsupplement,” givesnot even 
the most meagre or inadequate notion of what is the real 
matter and value of the cargo with which the volume is 
freighted ; and not even by glancing over the large table of 
contents at the beginning, but only by turning over the 
volume page by page, and reading with some care a good 
many of them, as we have done, can the consciousness be 
arrived at—and that only by one whoisalready pretty well 
acquainted with the most recent facts of metallurgy—of 
how large and various a mass of metallurgic information 
is here laid before the English reader in a clear and 
orderly manner, a good deal of which was anteriorly out 
of his reach. 

Very much indeed of the matter here compiled was, in a 
sense, out of the way of everybody, being scattered here 
and there through many periodicals, several in Swedish, and 
other tongues even less known in Great Britain, and many, 
journals too of sospecialised a character that probably not 
one ironmaster in fifty in our country has ever seen cne of 
them. It would be unjust to not notice, also, that in con- 
tinual and ample foot-notes the authors constantly refer the 
reader to these original authorities, by date, volume, and page. 
And we may here add that at the end of the volume 
there is a glossary of technical metallurgic terms—English, 
German, and French—better than an § polyglots usually 
are, which is arranged to be a reference to the whole three 
volumes, giving the places where the subject of each word 
is to be found, followed by a classified (by nations) index 
of the mining districts and metal works described or 
referred to in the work, and a good general index to the 
volume. We have also a few, but very well selected com- 
parative tables of foreign weights, measures, &c. 

“While the authors (we quote from their preface) have 
taken the admirable treatise of Professor Kerl as the 
groundwork of their labours, they have given much prac- 
tical information and many useful processes which are not 
to be found in Kerl; for as his first volume was published 
in 1861, the second in 1863, the third in 1864, and the last 
in 1865, it is evident that a mere translation of this 
standard work would not at the present time constitute 
anything like a complete practical treatise. An in- 
stance of this amplification is shown in the fact that 
the treatment of steel comprises twenty sheets, while, 
in comparison to the size of type and page, Kerl devotes 
but twelve, and Percy (published in 1864) about ten sheets 
to this subject.” 

It is time, however, to attempt giving some idea of the 
actual matter of the volume, and in doing so we shall in 
passing make some remarks upon the subjects themselves 
that successively will engage our attention, and, though in 
no captious or fault-finding spirit, have now and then to 
convey perhaps a bit of adverse criticism or stricture as 
to manner, if not to matter of execution. 

The first 286 pages are devoted to steel, partly in the 
scientific aspect, but mainly in the practical bearing of 
the subject, and we do this part of the work only justice 
by saying that it is the most comprehensive and clear 
account that has yet been given in English of the very 
numerous and very diverse methods and practices of steel 
—s adopted at various timesand throughout the world. 
Probably the authors dreaded enlarging further an already 
big volume; but an introductory chapter sketching the 
remoter history of steel, from the pen of one at once a 
scholar and a genuine metallurgist, would have greatly 
added to the interest of this part, and would not have been 
devoid of practical utility. Who first found out steel 
—what earliest nation has left remains clearly attesting 
its first use— when and by whom was it first dis- 
tinguished clearly from iron, and by what properties 
or tests, and how was this archaic steel fabricated, 
and how did the process differ from that by which 
iron was obtained! are questions that appears to us 
never yet satisfactorily elucidated, and that are certain] 
far from being answered by the rapid and twice-told half- 
knowledge which we find in any systematic treatise of 
science, still less by those of mere scholars or archeologists. 
That the earliest Assyrians and Egyptians of whom we 
know anything both posse iron is certain, and 
that they did not possess steel—though good grounds 
for doubt have been established—seems far from proven. 
It has even been affirmed that steel weapons were utterly 
unknown to the early or Homeric Greeks, but if those 
Cavpana tign—those “wonderful swords” which some 
of their heroes possessed, were not Oriental steel blades, 
it is very hard to imagine what they were. And the 
probability is that steel had been known as distinct in 
its valuable physical properties from wrought iron by the 
nations of Central and Southern Asia, more especiall 
China, thousands of years before the periods as to which 
we have any authentic history of even the populations of 
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employed there, is perhaps as curious as any that the metal- 
lurgy of steel anywhere presents. Thin plates of about 
Gin. long, 2in. wide, and jin. thick, are moulded in 
cast iron, similar plates are forged in very soft wrought 
iron (for the methods of procuring which we must refer to 
the work), These plates are alternated and bound together 
with iron wire in bundles. These are embedded in refrac- 
tory clay, and heated steadily and slowly in a little air 
furnace up to or above the melting point of the cast iron, 
at which the whole is en acme y a time fixed—like the 
exact temperature—by experience. The cast iron wets 
the wrought iron, i.¢., it adheres and solders to it. When 
this hasoccurred theclay covering is broken, the little “piles,” 
if we may so call them, are seized in tongs, and forged into 
bars, the hammering being very gentle at first, until thesuper- 
fluous and still liquid cast iron and slag, if any, have been 
squeezed out. Now, what have we here but the primitive, 
rather than rude origines of the Price and Nicholson, the 
Siemens-Martin, and half adozen other of our latest methods 
of steel making ; indeed, in the end it is, apart from the 
air oxidation of the crude iron, in principle, identical 
with the Bessemer process itself. So little is there new 
under the sun, at least when we come to look to the 
lands of his rising ! 

In this first part of their volume the authors describe 
no less than twenty-eight more or less different methods 
for steel making, including those most diszussed and most 
of importance just now, and in addition about a dozen 
different modifications of known and _long-practised 
methods, each of which—such as the Styrian, Tyrolese, 
Carinthian, Westphalian, Brescian, and Dauphinoise 
&c., methods—may be looked upon as characterising more 
or less a national or local manufacture. Amidst all this 
plethora of matter the descriptions are still given clearly 
and in order, and there is little as to steel making that 
cannot here be gathered, and reference to more minute 
details, if needed, reached. 

So much for what we may call the practice of the steel 
manufacture. But we also have its science; and here we 
have little fault to find with the way in which this is put 
before us, although the upshot of glancing over these pages 
is humbling enough to our often justly vaunted chemical 
and physical science. What is a piece of steel? The only 
honest answer is, after years of research by many men— 
and amongst these many of the highest powers—no one 
knows. What are its exact chemical constituents, and 
within what limits may those as additions to the iron vary, 
—in nature or in proportion? No one knows. What is 
the difference between the same piece of steel when soft, 
and after being hardened or tempered? No one knows. 
As the Highland shepherd knows by its countenance 
every sheep in his flock, yet cannot tell how he distinguishes 
one so like from another, so when we see and handle a 
piece of steel we can distinguish it from iron, provided its 
countenance—its steely features—be tolerably prononcé; but 
beyond that at this hour we are little scientifically wiser 
than the shepherd. And as steels are to be found passing 
by insensible degrees into wrought iron, the ablest metal- 
lurgist can see little more than that is steel, which has 
nearly all its carbon in combination, and which is found to 
harden in water ; and these are far from being trenchantly 
distinctive, for chilled cast iron and rigid bar iron may be 
produced that, so far as these tests go (and we may throw 
comparative specific gravities into the bargain), it would be 
hazardous to affirm what they were, or how the manufac- 
turer must regard them. 

The chemical and physical histories of steel are in truth 
a tangled skein ; and they have become so, admitting all 
the real difficulties of the subject, and of dealing with it; as 
one demanding at once the refined work of the chemical and 
physical laboratory and the resources of the steel work en 
grande, mainly for lack of experiment, or rather of well 
devised and rigidly conducted trains of experimental in- 
vestigation, in lieu of the isolated questions which almost 
all metallurgic chemists have satisfied themselves with, and 
by reason of the besetting tendency here so manifest, that 
there always is in attacking every difficult, complex, and 
obscure chemical problem, to substitute fine spun theories 
for genuine wet om worked out facts, instead of with 
—— of these, duly collated, to let the theory evolve 
itself. 





Hints to Steamship Owners in Reiation to the Economy and 
Efficiency of Marine Engines, dc. dc. By A Consuttine En- 
GINEER. London: Longmans. Newcastle: Reid. 1869. 

A MORE modest, sensible, and well-written pamphlet than 

this we have seldom We rose from its perusal with 

regret that an author capable of so much better things, 
should have rested content to limit himself to some forty 
octavo pages of by no means small print. Let us hope that 
he will give himself a little more room next time ; such 
writers on the marine engine are all too scarce. Short as 
the phlet is, it runs over a multitude of subjects—a few 
words on this and a few words on that, and the few words 
always sensible and to the point, conservative yet liberal. 
The style, too, is admirable ; terse and elegant ; modest, 
yet positive. We might do worse by our readers than re- 
produce the whole work in our pages. We are sorry that the 
author preserves astrictincognito. We havenot the slightest 
idea who he is, but his little book affords ample testimony 
that he is thoroughly well up in the things that he writes 
about. He commences by telling his readers what are the 
purport and scope of his et. “It is not intended 
to instruct engineers, nor is it intended for shipowners who 
have studied engineering as a science. . . There is, 
however, another class who, en in mercantile or other 
business, are yet involved in the troubles and anxieties 
attendant on the ownership of steamers without feeling 
masters of the situation—who feel practical details a diffi- 
culty and annoyance, who are yet, and have been all their 
lives, more happily engaged than on the study of such 
matters. To 4 persons information on a few of the prac- 
tical go rising up before them now and then it is 
thought will not be unwelcome.” Such is our author's in- 
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showing its immense importance, and really not wasting a 
single word in doing so. 

Every engine ought to be indicated, and every steamship 
owner ought to be in a position to estimate the effect of the 
instructions given for the working of his ship. A certain pressure 
of steam, a certain rate of expansion, and a certain number of 
strokes of the engine per minute, in every particular case, is the 
best the engine is aw tag of for that particular ship, but engines 
are worked at all grades of advantage, from the best to nearly the 
very worst. 

Here we have attention called to a fact only too often 
overlooked, namely, that there is always a speed and 
a rate of expansion which will prove the best in the end 
for each ship, although apparently not the most econo- 
mical. Unless our author was very well up in his sub- 
ject, he would not have recognised a fact which has no 
existence for theorists. 

The pamphlet is so accessible that, instead of considering 
its contents at length, we advise those who care to find the 
practical working of the marine engine well written about 
to procure the work for themselves. With one extract 
more we must content ourselves; it goes to confirm views 
which we ourselves have often expressed, pointing out, as it 
does, that the most economical engines in the use of steam 
are not necessarily the most economical engines in the 
end. 

Engines have been run with 1}1b. of coal per indicated horse- 
power on trial ; say to be quite safe 1? 1b. in regular work. Engines 
are often made which burn 4 Ib. and 5]b. for the same result. The 
cost of the best engine is not double the cost of the other. There 
is, however, a limit to consumption other than cost. and that is 
complexity of structure. To get the very best result the boiler 
must be specially constructed for very high pressure, and this some- 
times introduces new difficulties in the way of keeping clean and 
tight, and of repairing. The engines, also, must be large and 
heavy, compared with what is possible with less economy of work- 
ing. As economy of working increases, in all first-class engines, 
price must go up, and after a certain limit price and complexity 
go hand in hand. 

f course, in an economical engine, expansion slides, or Corliss 
valves, or some such arrangement, must be adopted to give early 
cut-off. The advantages of the Corliss valves are that the cut-off 
can be more easily regulated than with the ordinary expansion 
valve; that their action is sudden, giving a sharp point at the 
beginning of the lines of the diagram, so that the steam is not 
throttled in its passage to or from the cylinder, excepting for an 
infinitesimally small space of time, and that the valve is very 
easily moved; also that the exhaust valves act independently of 
the inlet valves. Against these advantages must be set the fact 
that the gear required for these valves is not easy to arrange. 
Many different plans have been tried, and probably many more will 
follow; but the latest arrangements possess, in a greater or less 
degree, objectionable peculiarities. The ordinary expansion slide 
is worked by an eccentric, like the common slides. When the 
valve is full open or full shut of course the steam gets in, or is 
shut in, without reference to whether it is admitted and is cut off 
by a Corliss or an ordinary valve, and it may be said the whole 
difference in the diagram is in the corners at the beginning of the 
lines. The value of the extra corners of the diagram should be 
reckoned out in pounds of coal; and, with that value in view, the 
whole question lies in the price of any proposed arrangement, and 
its more or less complexity. 

What a pity it is that a certain class of engineers (?) 
will not see that economy gained at the price of complexity, 
with its attendant cost and risk of break-downs, is not 
worth having. 

Here we must stop ; we have said enough to show what 
we think of the pamphlet before us. On one or two 
minor matters we do not quite agree with our author ; but 
opinions differ, and probably he isas rightfor hisexperience, 
as we are right for ours. We trust that when “ A Con- 
sulting Engineer” next appears in print we shall find his 
name on the title page of a weighty volume. 





Every Man's Own Lawyer. A Handy Book of the Principles of 
Law and Equity. Comprising :— The Rights and Wrongs of 
Individuals, Landlord and Tenant, Sales and Purchases, 
Masters and Servants, Workmen and Apprentices, Elec- 
tions and Registration, Mercantile and Commercial Law, 
Contracts and Agreements, Railways and Carriers, Companies 
and Associations, Partners and Agents, Bankruptcy, Trade 
Marks and Patents, Husband and Wife, Dower and Divorce, 
Executors and Trustees, Heirs, Devisers, and Legatees, Poor 
Men's Law Suits, Game and Fishery Laws, Parish and Criminal 
Law, Forms of Wills, Agreements, Bonds, Notices, de. By A 
BaRRISTER. Sixth edition, carefully revised. London: Lock- 
wood and Co., 7, Stationers’-hall-court. 

No Englishman ought to be without this book; the fact of 
its being in the sixth edition is strong evidence of its great 
value; indeed,everything that one can think of in the legal 
way is to be found well treated of in this publication, which 
has a remarkably copious index, so that any person perfectly 
uninformed on legal matters, who may for some reason 
require sound information on unknown law points, 
will, by reference to this book, acquire the necessary 
information, and thus on many an occasion save 
the expense and loss of time of a visit to a lawyer; 
but even should such a visit be considered requisite, it is 
always important to have as much knowledge as 
possible upon the subject about to be discussed with him. 
Tndeed, all the subjects are so well handled that it is 
difficult to mention any in particular. Still those referring 
to wills and intestacy are entitled to special recommenda- 
tion, as giving much information and very full directions 
on those important matters upon which every one requires 
to be informed. Nor is the poor man forgotten who may 
be unable, from want of means, to obtain his just rights. 





TE INSTITUTION OF CrviL ENGINEERS.—At the meeting of this 
society on Tuesday, the 11th inst., Mr. Charles B. Vignoles, F.R.S., 
president, in the chair, five candidates were ballotted for and de- 
clared to be duly elected, viz.:—Mr. Alfred Andrew Langley, en- 

ineer and manager to the Hereford, Hay, and Brecon Railway ; 
fir. Robert White, first-class engineer upon the Great Southern 
of India Railway ; and Mr. Edmund Wragge, chief onminene of 
the Toronto, Grey, and Bruce, and the Toronto and Nipissing 
railways in Canada as members ; and Mr. William Raw. n, 
i and ger of the Brazilian Street Railway Company, 
and Mr. Charles William, Middlesbrough, as associates. A report 
was brought up from the council stat that, under the provision 
of Sect. IV. of the bye-laws, the following candidates had re- 
cently been admitted students of the Institution :—William 
Frederick Alphonse Archibald, B.A., Albert Josiah Hess, Andrew 
Innes Liddell, Walter Allingham Magnus, aad Menry Goulton 
Sketchley. 
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ELEMENTARY PAPERS ON CONSTRUCTION. 
No. XVIII. 

ALL iron roofs may be classed under one of two comprehensive 
heads. The first of these is that in which the rafter principle is 
the prominent feature, and the second embraces the many 
varieties of form in which this principle is not adopted. Obviously 
for very large spans the rafter principle is not so suitable as the 
other, which includes curved and circular roofs generally. The 
former claims our attention at the present moment, and in its 
turn may be divided into two chief kinds—one, in which the 
tie rod is horizontal, and forms a straight line from the extremi- 
ties of each rafter, and the other in which it is inclined upwards 
at any angle. In both instances the bracing may be arranged in 
a variety of ways, or, in other words, the truss may be “built up” 
according to the fancy of the designer. There are at the same 
time certain advantages to be gained by a particular disposition 
of the struts and ties, which will be pointed out as they occur. 
These are the proper guides for the scientific and economical 
construction of trussed roofs, which should never be departed 
from. When the tie rod is horizontal, as represented in Fig. 1, 
there are two principal methods of arranging the bracing. That 
shown in the diagram is the most usual, but it is inferior to the 
other, of which an example will be given hereafter. The in- 
clined bars in the truss shown in Fig. 1 are subject to a com- 
pressive strain, and the upright, or vertical, to one of tension. 
In a@dition to obtaining the strains upon a roof of this description 
by geometrical analysis, they can also be calculated by a few 
simple equations and formulz, which, it must be carefully borne 
in mind, are not applicable to examples differing from that under 
consideration. The diagram in Fig. 1 represents the half 
skeleton elevation of a trussed or braced roof with a span of 64ft. 
and a rise of 14ft. 6in. Each principal is supposed to be 
loaded uniformly with a weight of two tons, or with one ton to 
each half truss. According to the rules already laid down for 
the distribution of loads upon roofs, the several apices of the 
triangles formed by the bracing will be loaded as follows :—At 
the apices B, C, D, E, the weight will equal 0°2 tons, while at A 
and F it will equal 61 tons. The total weight at F will be in 
reality equal to 0°2 tons, but only half of this will produce 
strain upon the half truss. As the method of ascertaining the 
strains by geometrical analysis has already been demonstrated on 
a smaller scale, the successive steps will not be recapitulated, 
but the general outline of the process only given. The diagram, 
in which the strains are delineated to scale, and the annexed 
table, will more than suffice to enable the student to follow the 
operation throughout. Commencing at B, the weight of 0°2 tons 
is plotted on the vertical line ; a line is drawn parallel to the 
rafter to meet the strut B H, and the strains upon these two 
members at once determined. The strain upon the part of 
the tie A H may be obtained by either drawing a line from the 
intersection of the strains of the strut and rafter at a to 
meet the vertical already plotted, or by making Ha, onthe prolonga- 
tion of the strut, equal to Ba, and drawing a bvertically. H 6 will 
then also representthe strain upon the tie rod, Proceeding to the 
next vertex a c, make the vertical line equal to a b+ the weight 
situated atthatapex, thatisequaltoab+0°2tens. Drawtheparalels 
as before, and the strains upon the strut, rafters, and ties will 
be determined. A repetition of the same process will give the 
strains upon the remaining portions of the half roof, and we may 
then proceed to sum them up. 

The total strain upon A B will equal that resulting from the 
weights at B, C, D, FE, F, and will therefore be proportional to 
the number of loaded apices. Similarly, the total strain upon 
C D will be equal to that upon A B, minus the strain resulting 
from the weight placed at B, and will therefore be also propor- 
tional to the number of loaded apices minus one, and so on for 
the remaining subdivisions of the rafter. All these strains are 
manifestly of a compressive nature, and tend to thrust out the 
point A. This thrust outwards is, of course, resisted by the 
horizontal tie rod. The strains upon this latter member are also 
proportional to the number of loaded vertices in the truss, and 
may be found, like those upon the rafter, by direct calculation. 
In Table I. the strains upon the various parts of the truss, 
resulting from the action of the total weights at each vertex, 
are tabulated. <A glance at this is sufficient to indicate that the 
strains upon the vertical ties, or queen rods, and the king rod are 
likewise proportional to the number of loaded points. The total 
strain upon the king rod, as given in the table, appears to be an 
exception to the rule; but it is not so in reality, as only half 
this must be considered to belong to each half truss. This rule 
applies to every member of the half truss, with the exception 
of the struts BH,CJ,DK,and EL. Their strains do not 
follow any particular law, and this is owing to the fact that their 
angle of inclination, both with the rafter and the tie rod, is con- 
tinually altering. Having deduced the separate strains from 
the diagrams, and tabulated them so as to obtain their sum, the 
maxiinum strains upon the end fastening the rafter and tie may 
be now checked by the rule already given. Putting S for the 
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maximum strain upon the rafter, S: for that upou the tie rod, W 
for the total weight upon the half truss, and the remaining 
Wx P_09x 35:33 _ 

R 145 
2°17 tons, or practically the same result as given in the table. 

al WxL_09x32_,, 
Similarly 8, = R 145 1:97, 

In order to calculate ail the strains, with the exception of 
those upon the inclined struts—which may be obtained by tri- 
gonometry, if desirable, insterd of by a diagram—the following 
formule will be found applicable :—Let N equal the number of 
loaded apices in the half truss, which exert a strain upon the 
varivus parts of it. This will be one less than the actual number of 
points upon which a load is placed, that is, the point A, which 
is not strictly a vertex, is not included in this estimate, since the 


notation as in our last article, we have S = 





weight borne by it is resisted directly by the upward reaction of 
the abutment or support, and consequently exerts no strain ‘ 


upon the truss. The strains upon the other parts of the rafter 


may be thus found: BO = S@N—)). gp = SA—), 
ane ey 
DE= 8 hol 3) EF mh Bad | In like manner, if W 


be equal to the total load upon the semi-roof, the strains upon 
the verticals will be given in terms of it and N. Thus C H 
WwW ed 3 Ww _4Ww 

2K DJ=yz- EK= 2N° FL=->- 
upon the ties the rule is the same as for those upon the rafters. 


For the strains 








Expressing the strains by the name of the bars, S' = A H, 
__ 8! (2 N — 1) _ I (N—1) _ 8 (2N— 8) 
HJ=—gy > IK=—y  EL= IN ‘ 


It should be stated that the diagram in Fig. 1 is drawn to a 
scale of six feet. to one inch, and the scale for strains is one ton 
to one inch. Whenever the angle of inclination of the rafter is 
given instead of the rise, it will be shorter to work by trigono- 
metry to find S and S$’, and use 4 formula already mentioned, 
tang. 0 the angle of inclination of 
the rafter to the horizon being represented by 6. 

The truss in the diagram may be regarded as composed of 
one principal and several secondary or subsidiary trusses, and 
there are consequently two sets of strains, so to speak, brought 


Ww 
in which S = ——— and S! = 
sin. 9 





span are known, for calling these respectively R and T, tang. 6= 
== 2° 22 80". From the distribution of the load the 
value of W at B is 0-2 tons, and in order to find the strain 
upon the next strut CJ, we must ascertain the total pressure at 
C, which will consist of the original value of W, plus the portion 
transferred by the strut BH to the point H. This will be equal 
to Beor ab, which it is easy to prove is equal to Ms The 
triangles Bga and ABH are similar to one another and equi- 
angular, and Be:cg::AV:VH,... Be=cg= z The total 


value for W therefore at C is known, and the calculation can be 
proceeded with. Referring to the diagram, Cd: Ce:: sine Ced: 
sine Cde. Butsine Ced=sine AC H =cos, §, and sine Cde= 
sine ACJ, since the sine of an angle equals the sine of its sup- 
plement. Again, by the construction C d equals strain upon the 
strut = 8,and Ce = W. Consequently, the equation now stands 


S:W:: cos. 6: sineACJandS wm? pec aci a 
sine A C J 
W cos. 9 


g', and S= oe If the angle g' were known, the strain 


upon C J could be determined. Make the angle A J C=¢, and then 
the following proportion will hold, sine @': sine @:: AJ: AC. 
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resulting from the introduction of the smaller ones. 
Suppose for a moment that all these latter were removed, 
then the only strains upon the large triangle A F L would be a 
thrust upon the rafter A F, and a pull upon the tie AL. As 
there would be no intermediate points of support, the whole 
weight of W would have to be supported at the points A and F. 
It has already been shown that the former produces no strain 
upon any part of the truss, therefore the resultant strains upon 


the rafter and tie are due to the action of . at the apex F. If 


WwW 
A M be drawn equal and parallel to F L, and also made equal to 3 


the strains upon the rafter and the tie will be represented in 
amount by A Fand MF. On referring to the table, these will 
be found equal to those due to the action of the weight at F, 
thus proving the accuracy of the successive steps of the former 
process. The strains upon the other parts of the half roof may 
be now obtained without going through all the intermediate 
steps, since they are all multiples of one constant, with the ex- 
ception of those upon the inclined struts. Draw BM. In the 
triangles ABM, EFL, the sides A B, A M, are respectively 
equal to E F, F L, and the < BAM. equals <“ EF L. Con- 
sequently the remaining sides and angles of the one triangle are 
equal to those of the other, and B M is parallel to EL. Draw 
the lines B N, B P, B R, and their lengths will be equal to those 
of the struts, and will represent the several strains upon 
them. It will be found that the intersection of the lines 
parallel to the struts with the vertical A M, together with 
a horizontal line drawn from the point B, will divide A M 
into equal parts, which, in fact, represent the load upon 
the half roof, bearing in mind that A S equals the 
sum of the weights acting at Aand F. The line B § will equal 
the constant strain for each bar of the tie-rod, and A B that for 
each separate part of the rafter. The strains upon the vertical 
queen and kingrods will be equal multiples of A S in the order 
of their distance from the pointA.* The introduction of subsi- 
diary, or secondary trusses, at once increases the strains upon the 
parts of the principal truss, but as at the same they are abso- 
lutely necessary to prevent the rafter and tie yielding by deflec- 
tion, their services cannot be dispensed with, A glance at the 
table will indicate that while they augment very considerably 
the original strain upon the primary truss, they are not subject, 
comparatively speaking, to much strain themselves. They act 
more as the carriers, or mediums of transferring strain, than as 
the absolute recipients of it, and the result of their action is 
nearly always to increase the original strain with respect to the 
member they transfer it to. Thus a total strain of 0°50 tons at 
F produces strains of the amount of 1°18 and 1°17 upon the 
rafter and tie. This will nearly always be found to be the pecu- 
liar characteristic of bracing upon the parts of a structure with 
which it is connected. Those who have read those articles of the 
present series which treated of braced girders will have found 
the same rule to hold good in their case. The strains upon the 
truss may now be calculated trigonometrically, and we will com- 
mence with those upon the inclined struts. In the di 

since A V=V H, in the two triangles A V B, B V H, B V is com- 
mon, the two right angles are equal, and the triangles are equal, 
and A B=BH, and the strain upon the strut due to a weight at 
B equals that upon the end of the rafter AB. Making W equal 
the load at B, the angle of inclination of the rafter = 6, and 8 
the strain upon the strut BH, the value of it is given by the 


W x cosec. @ 


equation 8 = 3 . 9is known, because the rise and half 





* This method is very similar to that given in Mr. Fairbairn’s excellent 
work, ‘‘ Useful Information for Engineers,” third series, but it possesses 
the advantage of showing the successive steps of the reasonirg so 
essential to beginners. 


> 





L for the length of the rafter, which is of course a known 
sine 9 x 3 T 
2x L 
T = L X cos. 6, and the equation becomes sine 6' = 
sine 9 X Soon. @ . Substituting this value in the equation for S 

‘ wx2 
we obtain S = 3 X sine ? 
sine ? In the triangle C H J, tang. 9 = a 

g 
: 4 and HJ = = therefore tang. ?—= 4 and, since tang. 8= 





quautity. Therefore sine 6' = By construction 


. It now remains to find the value of 


But C H= 


o 


= , tang. 9 = 2 tang. @. The angle ? is thus known, and from 
it S can be calculated. Similarly for the strains upon the other 
struts, the values of ¢! and ¢? must be found, and it is easy to 
perceive that the tangents are respective multiples of that of 6. 


As before, tang. 9! = Em in 8 tang. 6, and tang. ¢* 


‘se 2 
4 tang. 6. If we make the angles A D K, A E L, respectively 
equal to 6? and 6%, the value of S, other than upon the corre- 


‘ee : W cos. 9 __ W cos. 6. 
sponding inclined strut, will equal S = cine @ — snow? 
3xW  4xW 


od Seely 8 = Fy ™ Fino 


and check the strain given in the table. The strain upon the 
strut D K = 0°36 tons. By the formula, S for this strut equals 


ABS and W = 0°4 tons, and tang. ©! = 4 tang. 6, from which 


4sine o” 
®' = 61° 7", and S = 0°345 tons, which is a sufficiently close 
approximation to that already arrived at in the table. The 
reason of the constancy of the strains brought successively upon 
the different parts of che rafter and tie rod is evident upon 
an inspection of the diagram. The small triangles a ¢ 2, 





Let us take an example 





Ww 
dke, Ae, are equal to one another. Sinceeg=Ke = z’ the 


Tx coors f So also for the 


strains upon the tie which are represented byac—=dk=Ae= 
W x cvtang. 6 Z P 

siesta Rules have already been given for finding the 
total or maximum strain upon the rafter and tie, so that those due 
to the pull of the kingrod may be obtained by simple subtraction, 
or they may be readily calculated from the triangleE F T. It has 
been assumed that the value for W in the formule given for 
the strains upon the struts was known, but it may be deter- 
mined as follows :—Let w equal the original weight placed upon 
each vertex formed by the intersection of the rafter and a strut, 
and let N equal the number of the vertex counting from B. 


The value of W will de equal to w +O" = w ($7). Thas 


value of S is always equal to 


3 
the pressure at E will equal 0°2 (7 3-) =05 tons as per seal. 


As the original weight at F is only half that on the other apices, 
it will form an exception to this rule. An objection to this 
form of roof is that as the angle of inclination of the struts is 
always varying, they are not alike under favourable circum- 
stances for resisting strain. The last strut, for instance B H, is 

at an angle of about twenty-five degrees with the tie, which 
is a very unfavourable position. A better form of truss is 
obtained 7 ae the struts as nearly perpendicular to the 
rafter as construction and design will permit, This will be 
investigated in our next, 
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RAILWAY MATTERS. 


Own Thursday the Master of the Rolls refused leave to Messrs. 
Parry and Jones to file a bill against the Cambrian Railway Com- 
pany for unpaid purchase money of land. 

THE Solway Junction Railway—from Kirtlebridge to Bowness - 
wasinspected on Friday by Colonel Yolland, Government inspector, 
who expressed himself highly satisfied with this portion of the 
line, which, it is expected, will be opened for passenger traffic in a 
few days. 

THE Ryedale Railway, which, when completed, will extend from 
near Gilling, on the Malton and Thirsk, to Pickering, is being 
constructed to Helmsley. The company can extend to Kirby in 
three years more, and in five years are bound to complete to 
Pickering. 

THE conference of representatives from the cantons interested 
in the St. Gothard Railway has approved the deed by which they 
undertake the payment of the subvention, and has also come to an 
understanding as to the manner in which the remainder of the 
subvention should be distributed. 

THE traffic receipts on the Mont Cenis Company’s line for the 
week ending the 14th inst. amounted to 21,990f. 1380), and for 
the corresponding week last year to 17,451f. (£698), showing an 
increase of 4539f. (£182). The total receipts from the lst of 
January to date amounted to 44,677f. (£1787). 

A CRUDE outline has been circulated of a project for a steam and 
railroad service from England to Australia in less than forty days 
—namely, Milford Haven to Portland (Maine) in nine days, Port- 
land to San Francisco by railway in seven days, and San Francisco 
to Australia and New Zealand in twenty-three days. 

THE traffic returns on the Cape Company’s line for the month of 
November last, on sixty-three miles open, amounted, for the con- 
veyance of 23,842 passengers to £1885; and for the carriage of 
3980 tons of goods, to £1522—total, £3407; and for the same 
month in 1868, to £3296— showing an increase of £111. 

THE claim of the Lancashire and Yorkshire against the Midland 
Company for the rent of the London-road station at Manchester 
and the stations upon the line between Manchester and New Mills, 
has been settled by mutual agreement, subject to the question 
being reopened by either party upon three months’ notice. 

Mr. Davin CHapwick, M.P., recently took occasion, in an ad- 
dress delivered before the Chamber of Commerce of New York, to 
detail the reasons why English capitalists were afraid to invest in 
American railroad securities as largely as heretofore. The dis- 
credit attaching to the proceedings of the Erie Ring and the in- 
utility of the judiciary in face of the concurrent action of judges, 
whereby injunctions and counter-injunctions may be so readil 
obtained, were the principal topies touched upon by Mr. Chad. 
wick. A few words of this sort, addressed from an influential 
source to the better class of mercantile men in New York, cannot 
fail to do good. 

A TERRIBLE accident took place on Saturday evening at the 
level crossing of the Stockton and Darlington Railway in Man- 
dale-road, South Stockton, whereby an Irishman named Bannan 
O'Neil, aged twenty-eight years, a labourer, employed at the 
North Yorkshire Ironworks, lost his life. About twenty minutes 
to seven the deceased was going along the Mandale-road, and when 
he got to the ee level the gates were closed to allow of the 
passing of a mineral train going westwards at the rate of about 
twenty miles an hour. Instead of waiting till the train had passed 
deceased opened the gate and was attempting to cross the line 
before the engine came up, when he was struck down, carried some 
yards, and then, falling with his neck upon the metals, his head 
was instantly severed from his body. 


Norice is given in the official Gazette of Canada that an applica- 
tion will be made to Parliament next session for an Act of in- 
corporation for a company to build a railway from Ottawa to Fort 
Garry, Red River, and thence to the confines of British Columbia; 
also for the construction of a branch from Fort Garry to the most 
convenient os in the United States, with power also to build 
steamers and other vessels, and navigate the River Saskatchewan 
and its branches, and the rivers and lakes traversed by the railway; 
also that the money credit of the dominion be extended in aid of 
such company by granting mortgages on the wild lands of the 
Crown along the route in proportion as the work proceeds. The 
name of the company will be ‘‘ The Canadian Pacific Railway and 





Navigation Company.” 
On one of the first days of February a combined deputation | 
from the South-Eastern and London, Chatham, and Dover Com- 
— is to have an interview with the French Minister of Public 
Works on the subject of improvements to be effected in the port 
of Calais, now so utterly inadequate to meet the requirements of ; 
the great and increasing traffic between England and France. | 
Something, it is generally felt, will have to be done, and probably 
the apprehension of a new port being made at Cape Grisnez has | 
contributed as much as the interest of the public to induce an at- ! 
tempt at ameliorating the present very unsatisfactory state of 
things. The frequent delays in the arrival of the mail that oc- 
curred during a recent stormy period, and the fact that a mail boat, 
after crossing the Channel wit t difficulty, and not without 
danger, having had to return to Dover on account of the impossi- 
bility of getting into Calais harbour, have had an immediate effect 
in calling attention to the subject. 


THE traffic of the railways of the Western States of America has 
generally shown an improvement during the last few months. In 
the case of the Illinois Central the progress made has been 
especially marked and decided, the receipts for the eleven months 
ending with November, 1869, inclusive, having been as follows :— 





1868. 
Month. Dollars. 
January... oo ce ce oe ee 587,443 
February ee ce ee - 536,165 
MUR cs cs co 0s ce of e+ 444,443 
ei a +e 518,800 
ies so. oo « se ce e- 572,551 
OUMR 2c cc 60 c0 cf 66 -- 626,249 
July eo 00 ce ef ce 6 - 549,714 
August .. «s cc ce ce es - 794,325 
September .c és co co of e+ 889,961 
October fe dt tt. oc -06 eo» 981,530 
November <. .. se o¢ os 825,056 .. .. oc -. 685,401 
The receipts of the Chicago and North-Western Railway were also 
very good last year, although their rate of wee has slackened 
of late. The Mi ae Central and Toledo, Wabash, and Western 
systems also did well last year. 


Str Epwarp Wartkmy, at the half-yearly meeting of the Man- 
chester, Sheffield, and Lincolnshire Company, notices the opening 
of the new North-Eastern line to H which will enab! i 
er to work its traffic to that port by the alternative route 
of Doncaster and Thorne, without crossing the Humber f ; 
and he hopes that their route, being now the quickest and 
best, will carry the bi of the traffic h between the 
far geen se an ae Boe ye | ee He then entered 
into explanations of the —— e ed permanent 
structure of creosoted timber (to cost £5400} to replace the 
pontoon at New Holland, and inted out that all the 
materials of the old pontoon coul made use of in other 

; works. It will be remembered that this pontoon, 
whilst undergoing a was unfortunately sunk during the 
heavy gales which prev in the mionth of November, and when 
recovered, after considerable cost and trouble, it was found to be 

strained and damaged. Having regard to its originally 
ve construction, and the to similar accidents here- 


after ite ai otuctive wore repr the irecos hve dei 
e an improved permanent place, which they = 





NOTES AND MEMORANDA. 

THE bites span of any truss bridge in the United States is that 
of the bridge across the Ohio river, at Louisville. It is 370ft. 

Boston, New York, Brooklyn, and Philadelphia,count their street 
railroad tracks by hundreds of miles. Probably the total is not 
less than 3500 or 4000 miles. 

Pam oil is highly esteemed by soap manufacturers, because its 
saponification is easy, and it makes with soda very soap 
of a fine yellow colour. Butter is only used for soap making when 
too rancid for anything else, and in no case can a hard soap be 
made out of it. 

Ir Dr Livingstone has really discovered that one of the sources 
of the Nile rises ten degrees south of the equator, that river be- 
comes the longest in the world. The distance from such a southern 
latitude to Cairo is about equal, in an air line, to the distance 
from the mouth of the Mississippi to Sitka, in Alaska, or to 
Uppernavik, in Greenland, or from the Isthmus of Panama to the 
mouth of the St. Lawrence river. 


Iy a paper published in a recent number of the “‘ Journal of the | 


Society of Arts,” Mr. Alexander Wallace expresses his conviction 
that the cultivation of the silkworm may now be success‘ully and 
—— carried out in England, as the causes which led to the 
ailure of the attempts made by the British, Irish, and Colonial 
Silk Company some forty years ago have been greatly modified. 
He advocates the adoption of the oak-feeding silkworm of Japan, 
Bombyz Yama-mai, and thinks that the experience of a few more 


seasons will show the limits of temperature and locality wherein 


it may be acclimatised. 


In the manufacture of quicksilver bottles a circular disc of | 


wrought iron is, by a stamping process, gradually brought into 
oe eee of a cylinder, open at one end like a glass tumbler. It 
is then 
chanical pressure is pushed through a hole, which hole is smaller 
than its own dimension, thereby reducing its exterior diameter, 
and at the same time drawing, or rather pushing, the iron over the 
mandril in the same manner as a piece of dough could be drawn 
over the finger to fit like a glove. This process is repeated through 
a succession of smaller and smaller holes, one after the other, until 
at length it becomes a long cylinder. The neck of the bottle is 
formed by a repeated pressing and twisting at the open end into a 
conical die, by which means it is gradually brought to the proper 
form. A screw is afterwards formed for the stopper by the ordi- 
nary means. 

In the reign of Edward I. (a.p. 1272—1307) an assay of bread 
was made in the | immediately after the Feast of St. Michael 
in each year “by four discreet men chosen from amongst the 
citizens and sworn thereto ;” and “‘ according to the proportion in 
weight set by such assay the bakers had to bake throughout the whole 
of that year.” The following appears to have been the mode of 
assay practised :—The four men so chosen “had to purchase three 
quarters of corn, one upon the pavement in Chepe, one at Gres- 
chirche or at Billingsgate, and a third at Queenhithe,” of which 
corn they had to make ‘‘ wastel” (or second quality bread), light 
bread, and brown bread. And “after with great diligence ” they 
had baked the loaves they had to present them, ‘‘ while hot, to the 
Aldermen at Guildhall, and there, while so hot, such loaves were 
weighed.” The plan adopted for proving them to have been of 

roper weight seems to have been to make as many halfpenny 
oaves as there were halfpence in the total of the purchase money. 
From other sources we learn that the price of wheat varied during 
this reign from 3s. to 20s. per quarter, which latter price was fixed 
by the city assize after great storms of hail and rain. 

THE following is a list of the various breech-loading systems 
which have been adopted by the armies of the European states :— 
England—For the conversion of old rifles, the Snider ; for new 
rifles, the Martini-Henry. France—For the conversion of some 
old percussion muskets, the Snider; for the new rifles, the Chasse- 
pot ; a metal cartridge is now being made for the latter weapon, 
the old paper cartridge not being considered satisfactory. Russia 
—The Kruka for conversions, the 50,000 rifies already converted 
according to the Karte system having proved failures; Russia has 
also ordered 30,000 Berdan rifles from America, some of which 
have already arrived. Sweden and Denmark—The Remington, 
with Austrian barrels. Norway—Not settled. Italy—Pettiti; 
similar to the Chassepot (for conversionsonly). Switzerland—For 
conversions, the Millbank-Amsler; for new rifles, the Vetterli ; 
Switzerland also possesses 10,000 Peabody ritles. Turkey—The 
Snider, for conversions. Belgium- The Albini. Spain—The 
Remington. North German Bund—The needle gun. Bavaria— 
For conversions, the Lindner-Podelwils; for new rifies, the Werder. 
Holland—The Snider, for conversions. Montenegro has obtained 
2000 Kruka rifles from Russia. Austria—For conversions, the 
Wanzl ; for new rifies the Wernal. Papal States—The Chassepot. 
Roumania—The Peabody. 

EVERYONE re ised the beauty of the singular phenomenon 
that we call the phosphorescence of the sea. For a long time the 
cause of the shining appearance was a puzzle to philosophers. But 
the naturalists finaliy came to the conclusion that it is produced by 
animalcule, which are excited to luminosity when the water is 
agitated. It was also shown that the phosphorescence is brightest 
and the spatks most numerous immediately preceding an 
atmospheric disturbance. Thus the little animalcule must be 
included in the long list of delicate organisms that feel the 
approach of bad weather. Professor Decharme observed this 
coincidence, and has been diligently studying the habits of the 
tiny creatures and their shining propensities. He tells us, says 
the Scientific American, as the dls of his observations, that they 
are visible in the daylight witha glass magnifying about forty times. 
They are, under this magnifying power, of a lens-shaped form, and 
from seven to fifteen-hundredths of an inch in diameter. They 
are of a transparent nature, more diaphanous in the centre than 
around the periphery of their little bodies. The specimens experi- 
mented on by the professor lived in a bottle for several weeks, 
and became very brilliant when the water was shaken or stirred, 
or whenever a small quantity of exciting fluid, aleohol or acid, was 
introduced into it. These infinitesimal barometers, when fully 
on, attain the size of from two to four-thousandths of an 
inch. 


THERE were, in 1861, 212 lights on the English coast, of which 
eighty-two were shore lights under the Trinity House, eighty-nine 
under local authorities, and forty-one floating lights, of which 
thirty-seven were managed by the Trinity House. In Scotland 
there were forty-six lighthouses under the Commissioners of North- 


ern Lights, besides sixty-seven fixed and one floating light under 
local authorities, making a total of 114. The Ballast Board of 


Dublin managed sixty-nine lighthouses and four floating lights, 
while only four fixed and one floating light were under local 







— A curious table ispublished, comparing the number 
of British and French lights in pryportion to the length of coast 
line. fourteen miles of coast, Scot- 


England has a light for eve 
land one for every thirty nit and\a-half miles, Ireland one for 
every thirty-four and a- miles, \while France exhibits one for 
every 123 miles. The lighthouses it, France are thus shown to be 
more than three times as numerous a3 in Scotland, compared with 
the amount of coast, and nearly three times as numerous as in 
Ireland. It ought, however, to be observed that the floating lights 
are not taken into account in this table. The lights of this 
description on the lish coast, ths value of which every mariner 
is ly to acknowledge, bring the English average up to one light 
for every 11°37 miles of coast, as compared with the French 12°3. 
The English lights have been steadily and gradually increasing in 
number, ing to the advancing requirements of trade, i 
the last 150 years, while the French, which were very few unti 
1 were, soon after that date, largely augmented by the erection 
of ee ie ts in the best positions, and in accordance with a 
well-co: and comprehensive plan. No other country of 


Europe, except France, is so well guarded as the United Ki 


re upon the end of a steel pin or mandril, and by me- | 


MISCELLANEA. 

THE steam roller is busy during the day in Hyde Park, and the 
equestrians are anxious that it should work by night instead. 

THE Roman pavement which was foundin the Poultry has been 
chromo-lithographed for the corporation, with excellent results. 

THE streets of the town of Biarritz are about to be lighted with 
gas for the first time. The first stone of a gasometer was laid on 
the 10th. 

Mr. BaRLow’s success in driving his subway under the Thames 
proves that wherever there is a thickness of 20ft. of London clay, 
tunnels may be made rapidly, safely, and cheaply. 

A RECENT dreadful loss of life in Liverpool will, it is hoped, 
hasten the time when a proper guarantee shall exist of the suffi- 
ciency of means of egress from all public buildings. 


It is intended to submerge torpedoes in the harbours of Malta, 
as soon as a commission reports upon the description up to the 
| present time invented likely to carry the most deadly effect 
| when exploded. 
THE question whether the supply of water to London ought to 
be in the hands of companies or of a public body was again discussed 
| by the Metropolitan Board of Works on Friday, but no detinite 
result was come to, 
ANOTHER vessel has just left for Purfleet with a quantity of 
wder from the Upnor magazines. Nearly all the powder las 
een transferred from Upnor to Purflect. In future no supply of 
powder will be kept at Upnor. 
Mr. Forpe had arrived at Bombay on January 17th with the 
any, 
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| staff of the Telegraph Coustruction add Maintenance Com) 
and everthing complete. The Great Eastern was not expects 
some days, as she was a fortnight’s coal short. 

ANOTHER Parisian improvement is coutemplated, viz., the con- 
struction of iron galleries, enabling passengers to cross the moré 
crowded streets, either under ground or by bridges. The designer 
of this accommodation is an architect, M. Emile Reine. 

SLips owing to insecure foundation, of more than ordinary 
magnitude, have lately occurred on some of the river front por- 
tions of the dockyard extension works on St. Mary's Island, in 
the Medway. The foundations, for many feet in depth, have to 
be laid in oozy mud. 

THE smelters, on Tuesday, advanced the standards of tin ore to 
the following quotations :—Common, 103s. ; superior ditto, 1V+4s.; 
fine, 105s. ; superior ditto, 106s. This is very welcome news for 
Cornwall, and will do much to lighten the great depression in the 
mining of the county. 

Great dissatisfaction exists among the science teachers with the 
cutting down of their emoluments by the South Kensington 
authorities. The old question is again raised of the disproportionate 
amount of the cael quash retained for the museum and the small 
portion spent on the country. 

Tue British Australian Telegraph Company on Saturday gave 
the order for the manufacture of their cable (to be laid betwee 
Singapore ani Batavia, and Java and Port Darwin, Australia), 
accompanied hy the necessary payment to the Telegraph Con- 
struction and Maintenance Company. 

AN earthquake proof church is in course of erection in San 
Francisco, The walls are only thirty feet high, and the roof is 
supported independently of the walls by pillars secured together by 
cross beams in such a way that should the pillars be shaken down 
the roof would be launched off outside the walis, instead of falling 
inside. 





At a meeting of the Mersey Docks and Harbour Board on 
Thursday week, and after a long discussion, it was resolved, by 
seventeen votes to six, to construct a new steam dock at the north 
end of the Mersey Dock Estate, on the Liverpool side, at a cost of 


£227,000. The opposition was mainly based on the fact that the 
large and commodious docks on the Birkenhead side have not yet 
been utilised. 

Tue council of the Royal Academy has been occupied of lat 
in devising and eifecting reforms in its schools. These reforms, as 
lculated to 





we understand, tend in the right direction, and are calet 

give animation tu the system of teaching; greater liberality thar 
former practice vouchsafed to these schools, a: cher opportuni- 
ties fur the students, are matters which are no longer to be 
merely talked about. 

THE Cronstadt Messenger says that ali the ironclads in the Rus- 
sian ‘fleet are now provided with new Sin. and Yin. steel guns. 
Some monitors have been armed with L5in. smooth bores, and al 
vessels intended for long voyages have Gin. rifled steel guns. 
A hugh smooth bore gun of 20in. calibre has been constructed at 


Perm, All these guns were made in Russia. Every man in the 
navy, too, is now armed with the new rifle according to the 
Baranoff system. 

SEVERAL of the Martini-Henry rifles were forwarded some time 
since to the south-west military district, and are now being sub- 
jected to a series of practical tests over the army rifle ranges on 
Browntown, near Gosport. So far, the opinion seems to be that 
the new weapon isvery superior to the Snider, but that many ofthe 
details connected both with the weapon itself and its equipmentare 
open to considerable improvement. The ammunition pouch, car- 
ried in front, is decidedly faulty in its arrangement. 

THE anniversary of the formation of the Manchester Association 
of Employers, Foremen, and Draughtsmen connected with the 
Engineering Trade, is to be celebrated by a dinner at the Merchants’ 
Hotel, Oldham-street, Manchester, to-morrow (Saturday), at 
five p.m. The chair will be occupied by James Rye, Esq., who 
will be supported by Mr. J, Newton, of the Royal Mint, and many 
other representative men. This institution is a flourishing ofishvot 
of the London Association of Foremen Engineers. 


THE Times gives the following list of ocean telegraphs now con- 
structed or contracted for :— 

















When con- : 
Date of 
Name of company, | Capital, — B) tract was forming of 
&e. ciitle, | & is to be company 
* | completed _" 
Anglo-American Te- z Miles. 
legraph Company. .|1,360,000 (65) | 1,898 Sept. 8, 1865 ) : 
(Two cables, Valentia March, 1805 
to Newfoundland..|} 600,000 (66) | 1,852 (July 27, 1866 
French Atlantic Te- | 
legraphic Co. : 
to Boston) ... ..{1,200,000 1,333 July 20, 1869 |July, 18638 
Falmouth, Gi | 
and Malta le- oan tes a Leute 3000 
graph Company ../ 660,000 2,45 May 31, 1870 July, 150: 
Anglo - Mediterra- ; 
nean Telegraph Co. 
(Malta to Alexan- ! ; 
+. «| 260,000 800 October, 1868 | May, 1868 
Indian Tele- | 
gare Co. (Suez to | . : 
mbay).. «+. 4./1,200,000 8,600 (April, 1870 January, 1869 
British Indian Ex- 
tension a 
Penang 4 
pte ~- + ee} 460,000 1,756 | Before end of |October, 1809 
china Submarine Te- | 1870 
legraph Co. — | | 
Pod Shanghai} es 525,000 2,640 June, 1871 Dec. 10,[1869 
British Australian | 
Telegraph Co. (Sin- 2 
id 
Fee acelin) | 660,000 | 1,726 | Refore end of January, 1870 
800 land, 1871 
Total capital, 20,925,000, | 20,961—Total miles 
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ROTATORY WATER PRESSURE ENGINE 


MESSRS. JOHN RAMSBOTTOM AND CO.,. ENGINEERS, LEEDS AND BRADFORD. 
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In the accompanying re we illustrate‘an improved | imperatively necessary in water engines under great working 


water pressure engine manufactured by Messrs. Ramsbottom and 
Co., of Leeds and Bradford, and specially intended for driving 
rolling mills, hauling in coal mines, or other work requiring 
frequent changes of motion. The power is intended to be given 
off by the spur pinion P on the crank shaft to the rolling mill or 
winding drum gear, as the case may be. The two working valves 
are of the piston kind, and are balanced, and this is found to be 


pressure, which pressure it is essential should be maintained on 
the pistons, Instead of having the link or other gear to effect 
reversing duty, Messrs. Ramsbottom apply their patent reversing 
valve for this purpose, which they have recently arranged also to 
work as a balanced valve. This valve is of the four-way kind, and 
as it is balanced, and not in constant work, it lasts a long time. 
The sectional views, Figs. 3, 4, and 5, show the manner in which 


the pressure is neutralised and the reversing handle enabled to be 
moved with perfect ease. Fig. 3 shows end view of valve and 
ports in seating. Fig. 4 shows outlet side view of valve, the 
recesses A B communicating with the feed side, as shown by 
C D in Fig. 5, the pressure being thus brought on the blan 

seating to react on the valve, which would be otherwise un- 
balanced in consequence of the open exit way. The general 
arrangement of the engine is shown in Figs. 1 and 2. 











STEAM LAUNCH ENGINES. 





BY MESSRS. YARROW AND HEDLEY, ENGINEERS, POPLAR, LONDON. 


SIDE ELEVATION 
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WE illustratefin]jthe annexed engraving a pair of launch engines 
exhibited at te last Smithfield Giub Show by Messrs. 


‘Yarrow and a | of Poplar. The design of these engines | be 
y 


is clearly shown the drawing. They are of the usual 
inverted direct-acting type, 44in. diameter, and 4}in. stroke, 
the cylinders being securely bolted together, havi the 
slide valves working between them. ach of the cylinders 
with its respective frame is cast in one piece, i 


wi 


are bored out with the same tool that the cylinder i 








FRONT 


ELEVATION 





PLAN OF SCREW 


and the piston-rods, with the sliding blocks attached, are turned 
up together, thereby insuring a perfectly true job. The main 
ing brasses are tightened up by means of a key, which is 
decidedly better and simpler than a cap with bolts as usual. 

The act of reversing is effected by means of a hand-wheel, which 
is also used for regulating the | ; the special advantage of this 
is, that as the engines are placed near the stern of the launch this 
wheel is conveniently within the reach of the steersman. The 
pump, which is all of brass, is worked direct from the crosshead, 





| as shown, and the crank shaft is one forging, including the eccen 
| trics, all of which are cut out of the solid, so as to avoid the 
| possibility of anything working loose, which is very apt to occur in 


small fast-going engines. For the purpose intended these e es 
were as perfect a job as any we have ever seen, and do it to 
the makers. 

The length of launch suited to these engines is 37ft., witha 
beam of 64ft. ; the draught of wateris 2ft. 6in., and as isattained 
of nine miles an hour, the engines working up to about 20-h.p. 
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; RALPH’S PATENT CENTRIFUGAL’ RAG BOILER. 


SECTION THROUCH AB 
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THE accompanying engraving repre- 
sents an improved rag boiler, patented 
by Mr. F. W. Ralph, the working of 
which we have recently had an opportu- 
nity of witnessing. The apparatus con- 
sists of a cylindrical cage, covered exter- 
nally with perforated metal or wire, and 
provided internally with vertical ribs 
which project radially from the circum- 
ference towards the centre ; inside this 
cage is mounted a shaft carrying a series 
of paddles of a peculiar shape; when 
these paddles are rotated rapidly a kind 
of whirlpool-action of the water 
takes place, anda vertical revolving cir- 
culation of the rags in the mannershown 
by the arrows will be produced. The 
cage is placed in a circular or other 
shaped tank (with a cover), and an annu- 
lar space is left round the outside of it; 
into this space a steam pipe or jet of 
steam isintroduced, whereby the water is 
heated to boiling point. At the bottom 
of the external vessel or tank, and under 
the cage, is leftashelving space to receive 
the sediment from the rags; the centri- 
fugal action within the cage produces a 
reverse current outside it, thereby 
drawing out the particles of dirt and im- 
purity, without the possibility of any 
rags or fibres escaping. In the boiler which 
we inspected the cage was made of per- 
, forated zinc, the per- 
forations being of 
the size showa in 
the annexed dia- 
gram. 
In a machine cape - 
ble of washing 5 cwt. 
of rags at a time 
the cage would be 
about 6ft. in diameter, and 3ft. 9in. deep, 
while the tank would contain about 
675 gallons of water, The machine which 
we saw worked was somewhat smaller 
than this, in fact about half the size. 
Two hundredweight of “thirds” rags 
were placed in the cage and lowered into 
the tank filled with cold and rather hard 
water. The paddles were then revolved 
for ten minutes, after which the cage 
was removed and allowed to drain while 
the dirty water was beingrun out. The 
tank was then refilled and steam turned on. 
As soon as the water had nearly reached 
boiling point the cage was replaced, and 
alkali in the proportion of 5 lb. per cwt. 
of rags added. The paddles were re- 
volved again for ten minutes, and the 
r only required rinsing to be con- 
sidered washed. Certainly in this in- 
stance they were perfectly cleaned ; for 
a mass of rags taken from the cage and 
thrown into a pan of clean water to re- 
move the adhering dirty water, and then 
removed to a second pan, failed com- 
pletely to discolour the clear water in it. 
Of course in practice the necessity of 
waiting while the tank is emptied, re- 
filled, and heated, would be obviated. 
A number of tanks might be arranged in 
a semicircle, and the cage lifted from the 
cold washing water in the first to the 
boiling water in the second, and thence 
to the rinsing water in the third by 
means of a single crane. Thus a large 
—- of could be washed in a 

ort space of time. Moreover, some 
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ready methods of charging and discharg- 
ing the cages might be adopted, to still further facilitate the | 
operation. The perforated wire keeps in every fine particle | 
of fibre, so that no part of the stuff goes away with the wash 
water. 





PATENT STEAM OMNIBUS. 
BBetow and at e 52 we illustrate a very ingenious 
steam omnibus now being constructed for service in Edinburgh. 
In designing this machine it has been studied as much as puallllie 








to the . 
appearance of an ordinary 
caalty $0 crema the prejudice of the ge head ce 





public. _Our engravings | gradi 





give an outside elevation of ’b sectional elevati 
Plan, and transverse section, main £ Swe 


The main frame runs from end to 


end of the hine, and ists of a channel iron 6in. deep by i 
from which rise vertical frames of angle iron, 1}in. 7 Lin. by fin. 
to form sides of the vehicle, which again are planked with wood on 
the outside; windows also are formed between the frames as shown. 
The machine runs on three wheels—one leading and two driving ; 
each wheel is 38in. diameter by 10in. wide, and is fitted on the 





vaaite face with willow wood, on Mr. a principle, 
which deadens noise and gives most ample esion in frosty 
weather. 


This patent, as applied to traction engines, also covers 
the application of hemp or aon fibrous materiul or leather to the 
weed tee for the same purpose. The engines consist of three 
cylinders, 5}in. diameter by 10in. stroke, bolted to rear end of 
mainframe. They are coupled direct to the driving axle, which is 
placed well forwards to relieve the weight on the | 
wheel. The leading wheel is carried in a scrap-iron fork, an 
fitted with two volute bearing springs and rubber washers, as 
shown. The total weight on this wheel is carried on a hard steel 
centre, surrounded by a bath of oil, to reduce the power required 
to steer. The steersman sits in front, with the steering 
wheel before him, and the reversing and steam handles on 
either side. The main bearing springs consist of an ordi flat 
plate spring, 4ft. Gin. centres, to each end of which are attached a 
volute spring and rubber washers, as shown, so that with the 
wooden wheels, compound springs, rubber washers, and stuffed 
cushions, the motion to the passengers is excessively easy. Im- 
mediately behind the leading wheel is placed a Field boiler, 27in. 
diameter by 6ft. 3in. high, the shell is 5-16in. thick, made of a 
single plate butt-jointed, with straps inside and out, and double 
riveted; the boiler is Bowling iron throughout, the funnel 
is turned backwards under the seat for the outside pas- 
sengers, and emerges from the weather-board above the conductor's 
head ; the funnel is surrounded by an air casing, through which a 
current cold air is continually drawn by the “ ejector” action of 
the issuing steam, as shown, and this casing is again surrounded 
by a third. Immediately behind the boiler a double bulkhead 
extends right across the omnibus; thus on the forward side of the 
bulkhead are the two men for working the machine, with all 
y tions to hand, and, again, behind the partition 
seats are ed precisely the same as in an ordinary omnibus. 
The tank contains 150 gallons, and the boiler is fed by an injector. 
The exhaust is led into a large box, and afterwards ae, so 
that it issues in a constant invisible stream, the boiler being 
made so large that the blast nozzle need not be contracted (to 
avoid noise). The cylinder cocks also discharge into the tank, so 
that not the slightest appearance of steamor noise may be detected 
about the "bus. There are no guides for the main axle boxes, but 
they are held in position byradius rods as shown; the bearings also 
are curvilinear, to allow either wheel to accommodute itself to the 
erage of the road without straining the connections. To 
ilitate the manceuvring of the machine round corners each 
driving wheel runs loose on the shaft, and is only driven ae oe 
the medium of a V friction brake covered with wood, seen in the 
cross-section, so that running on three wheels it turns the 
sharpest corners with the greatest facility. For working on 
ients above 1 in 20 no brake is used, but when steeper than 
that a three-way cock is . or in the exhaust pipe, so that when 
running down hill, with the reversing handle in back gear, the 














cock can be opened to the atmosphere and air pumped into the 
boiler. Owing to the distances of the cylinders from the boiler 
every precaution is taken to prevent radiation. The figurehead 
in front answers the purpose of a pointer to enable the steersman 
to see in what direction the leading wheelis lying. The wholeengine 
motion throughout is made of steel, and all the working parts case- 
hardened; all otherconnections throughout being made of Lowmoor. 
The cylinders are cast of cold blast iron, and all other metal 
castings throughout are made of McHaffie’s (of Glasgow) cast steel. 
The "bus has accommodation for eighteen passengers inside and 
thirty-two out, and weighs seven tons in working trim with fifty 
passengers on board, and can ascend an incline of 1 in 16 at 
eight miles per hour, whilst on a level road this speed can be 
doubled. Already one Edinburgh omnibus proprietor has taken 
up the machine, and an extensive demand is already anticipated ; 
the price, delivered with steam up in Leith, ready to run under 
its own steam to any part of the country, not exceeding the price 
of an ordinary "bus along with the necessary stud of horses. 





JACKSON’S CHIMNEY TERMINAL. 


THE annexed engraving represents this chimney terminal which, 
we believe, is manufactured by Mr. W. J. Scott, of Wycliffe- 
terrace, Wandsworth-road. Its construction will be rendered 
perfectly clear by the following description :— 

Fig. 1 is an outside view, and Fig. 2a plan of this chimney ter- 
minal, by which its exact construction will beapparent. The sides 


of the terminal are each provided with a door or flap marked a, and 
Fic | 





each door or flap a is connected by a rod marked } with the door or 
flap on the opposite side of the terminal. The length of these rods 
b is so adjusted or proportioned that upon one door or flap being 
shut the opposite door, with which it is connected or coupled, will 
simultaneously open. Hence, when the wind presses upon one 
part of the terminal, it will then close the doors, thereby prevent- 
ing down draught, while at the same time the doors of the opposite 
part will be opened to afford free egress to the smoke. 





MACPHERSON’S HOT WATER TEA PAN AND 


HOT WATER APPARATUS. 


Ir has long been desirable to introduce an improved method of 

ing teas ; something that shall supersede both in safety, clean- 

liness, and economy, the present primitive system of wood and 
charcoal fires. 

The tea-pan here represented is the ordinary tea-pan, with a 

double casing and 4in. water way ; it might either act as a hot 

water boiler, or a range of them might be connected and have fires 





SECTION 





under every other one ; this would not in any way interfere with 


the circulation, while there would be an economy of both heat and 
material. If connected with my we boilers, however, the 
waterway had best be reduced to 2in., and t e pans may still have 
fires underneath them if desired to increase the hea surface. 
By these means the required temperature of 200 deg. Fah. may be 
maintained on the surface of the pan (perhaps a few degrees 
more); but it is found that a maximum heat of 200 deg. is sufficient 
for the roasting of any teas. . 

The inventor does A intend so much to supersede the ordinary 
tea pan as to utilise it as a boiler for the course of pipes, 
which drying pipes are to supersede ch: fires. ese pipes 
of 4in. diameter will be connected with the pans and supplemen- 
tary boiler, and pass in a parallel course round the e of the 
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tea factory, and over these parallel pipes will be placed a course 
of one, two, or three wire bottomed trays containing the tea to be 
dried. The surface heat of the pipes may be maintained at any 
required temperature up to 180 deg. Fah. 

It is stated by the patentee that a complete apparatus for a 
factory of 100ft. in length may be put on board ship for sums varying 
from £150 to £200, and making the liberal allowance of 50 per 
cent. for freight and setting up, the cost of the apparatus on the 
plantation would be, say, £300. It is claimed also that, if 
properly set up, it will keep in repair for twenty years or longer ; 
as the tea season does not extend over the whole year the apparatus 
would not be in constant work. Against this cost must be set the 
cost of charcoal for an estate of 200 acres yielding three maunds, 
or 240 Ib.. of tea per acre, and costing in charcoal alone two rupees, 
or 4s., per acre per annum, or £40 per annum for the 200 acres, or 
£800 for the twenty years. Above all no tea could be burnt with 
the hot water system in operation. 








RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
JANUARY 18TH.—THE ARCHITECTURE OF THE HUMAN Bopy. 


Proressor Humpurey, M.D., F.R.S., in the first of six lectures 
upon the above subject, said that the substances entering into the 
composition of the human body are the very best that could have 
been selected ; bone, for instance, is not very heavy, yet will bear 
twice the strain of oak, and is much more elastic. In this lecture 
he called special attention to the construction of the spinal column, 
or backbone, which is so curved that the man can walk upright 
with ease. It consists of twenty-four pieces of bone, bound to- 
gether at the edges by a tough fibrous substance, which becomes 
less fibrous and more fluid towards the centre; hence, all the 
vertebree are mounted on what may be called fluid balls. By 
pressure, caused by exertion during the day, some of this fluid is 
squeezed out through the fibres, but the fibres have so great an 
ailinity or attraction for water that the loss is soon replaced. The 
vertebre are so tightly bound together that whenever the spinal 
column is forcibly broken some of the bones themselves are almost 
always broken also, The weakest part of the spinal column is at the 
waist ; there is also another weak part higher up, which sometimes, 
in consequence of the weakness, grows out, to form the humpback. 
The number of the bones in the necks of all mammals is remarkably 
uniform, there being no more in the long-necked giraffe than in 
the short-necked man, but the same general rule dues not hold 
good in the case of birds. 

JANUARY 2(TH.—THE CHEMISTRY OF VEGETABLE PRODUCTS. 

Dr. Willian Odling, F.R.S., in the first of twelve lectures 
upon the chemistry of vegetable products, began by explaining the 
many changes which may take place in the same chemical sub- 
stance. A lump of iron was not always metallic iron, but previously 
existed in the form of ironstone, from which the pure metal was 
separated by various processes; this iron, again, gradually unites 
with the oxygen of the airto form a red powder, or rust, and thus 
once more changes its form. In like manner the substances which 
build up vegetable forms did not always exist in that condition, 
and it is the business of the chemist to trace these substances, to 
tind out where they came from originally. From an acre of 
meadow-land it is a common thing to remove some 40001b. of hay 
in a single crop, the product of a few month’s growth, yet once 
all that matter did not exist as hay ; so the chemist has to find out 
whence it all came. All vegetable products when subjected to 
moderate heat, out of contact with air, give charcoal, bearing very 
nearly the original shape of the substance thus ignited. It is not, 
however, the custom of chemists to call for the actual production 
of charcoal, or any other chemical element, to prove its presence 
in the substance under examination, for the production of a well- 
defined compound of carbon will prove its presence quite as well 
as the production of the black charcoal itself. When lead is con- 
tained in solution the precipitation of yellow iodide of lead by 
the addition of iodide of potassium is quite as good evidence to 
the chemist of the presence of lead as the actual production of the 
pure metal. The red iodide of mercury precipitated in the same 
way gives equally good evidence of the presence of mercury in 
the solution tested, On the same principle, if when analysing 
vegetable products carbonic acid gas is obtained from the sub- 


carbon. In Peru and Chili prolific vegetation is often met with 
upon soil free from organic matter. 

Another curious fact is that it is possible to greatly increase 
the quantity of carbon in a crop by spreading over the 
land mineral matter quite free from carbon. In one 
experiment tried upon a farm the quantity of corn 
produced was increased from 932 qr. to 2280 qr. by the addition 
of mineral manure entirely free from earbon. m farm-yard 
manure, rich in carbon, was tried in the place of the mineral 
manure, the yield of corn was actually rather less than 2280 qr. 
It is also a fact that growing crops increase and do not decrease 
the quantity of humus and carbon in the soil, and this is the most 
important circumstance of all ; this has been proved by experiments 
with clover. Leaves must produce humus, but it is by no means 
so certain that humus must produce vegetation. 

The carbon in plants must come from earth, water, or air, 
and as water as arule contains no carbon, attention was at last 
drawn to the air. Air always contains a minute proportion of 
carbonic acid, as may be proved by exposing a dish full of clear 
lime-water to the action of the atmosphere ; the result is that a 
scum of carbonate of lime forms on the surface of the water, and 
after accumulating for some time sinks to the bottom of the liquid. 
The amount of carbonic acid in the airis not quite constant, but there 
were usually four parts by volume of carbonic acid to every 10,000 
partsofair. A room 25ft. square by 16ft. high contains exactly 10,000 
cubic feet of air, and four of carbonic acid. The theatre of the 
Royal Institution contains about 80,000 cubic feet of air, and 32 
cubic feet of carbonic acid gas ; therefore, the air in the theatre 
contains a bulk of carbonic acid about half as big us the lecture 
table, and a bulk of carbon about as big as a brick, Thus, although 
the relative proportion of carbon in the air is small, it is large 
when the enormous volume of the atmosphere is taken into con- 
sideration. The pressure of the air is 15 1b. to the square inch, so 
that there is a pt se of air pressing with a weight of 2000 lb, 
upon every square foot of the globe, and this column contains half 
a pound of charcoal. The quantity of charcoal, therefore, in the 
whole of the atmosphere of the earth is 3000 billions of pounds, 
or far more than exists in the whole of the vegetable and animal 
worlds, and in the whole of the carbon in the coal deposits in addi- 
tion. 

Priestly was probably the first to make experiments upon the 
absorption of carbonic acid from air, by the leaves of growing 
plants, and others followed in his footsteps. By permitting one 
portion of a plant to grow freely in the open air and a branch of 
it to grow in a glass vessel freely supplied with carbonic acid gas, 
it was easy to ascertain that the leaves absorbed the carbonic acid 
in large quantities. It was also the same when carbonic acid was 
not —. to the leaves in larger proportions than it naturally 
is found in common air ; under such conditions it was found that 
in the presence of sunlight the carbonic acid was freely absorbed, 
and the air which escaped from the glass vessel contained only two 
parts of the gas in 10,000, instead of four parts. Therefore, it is 
demonstrated that most of the 50 per cent. of carbon found in 
vegetation comes from the atmosphere, and not from the earth. 


JANUARY 21sT.—HazeE and Dust. 

Professor Tyndall delivered the first Friday evening lecture of 
the session, and chose for his subject “‘ Haze and Dust.” Sir 
Henry Holland, Bart., F.R.S., president of the Royal Institution, 
occupied the chair, and the theatre was filled to overflowing with 
a highly intelligent audience of ladies and gentlemen. Among 
those present were Professor Huxley ; Mr. G. G. Stokes, F.R.S., 
president of the British Association; Dr. Balfour Stewart, F.R.S.; 
General Sabine, president of the Royal Society ; the Marquis of 
Salisbury ; Mr. J. M. Peebles, Consul at Trebizond to the Govern- 
ment of the United States; Mr. Gladstone, M.P., son of the Right 
Hon. W. E. Gladstone, M.P.; Mr. W. Crookes, F.R.S.; Mr. Wm. 
Huggins, F.R.S.; Mr. H. D. Jencken, F.R.G.8S.; Mr. Cornelius 
Varley ; Dr. J. Hall Gladstone, F.R.S.; and many others. 

Professor Tyndall began his lecture by saying :—“‘ Solar light in 
passing through a dark room reveals its track by illuminating the 
dust floating in the air. ‘* The sun,” says Daniel Culverwell, ‘* dis- 
coveres atomes, though they be invisible by candlelight, and makes 
them dance naked in his beams.” 

In my researches on the decomposition of vapours by light I 
was compelled to remove these ‘‘atomes” and this dust. It was 
essential that the space containing the vapours should embrace no 





stance, it not only proves the presence of charcoal, but affords 
greater facilities for the accurate measurement of the quantity of 
carbon in the plant. 

The lecturer here mixed a quantity of wood-shavings with | 
some oxide of copper in a glass tube, and gradually heated 
the tube by means of a long row of gas-jets placed beneath 
it. The oxygen then very readily quitted the copper and 
united with the carbon of the shavings tu form carbonic acid gas, 
which, by means of a bent tube, was made to pass into a clear 
solution of lime-water. The carbonic acid then threw down a 
precipitate of carbonate of lime or chalk, which precipitate could 
be weighed, and the quantity of carbon contained in the gas be 
thereby accurately estimated. By analysis conducted upon this 
principle, with the substitution of potash for lime-water, the 
quantity of carbon in vegetable products has been ascertained. 
One of the chief constituents of plants is woody fibre, and this 
contains 44°4 per cent. of carbon, but the other constituents of 
the plaut usually contain a rather larger proportion, so the average 
proportion of carbon in vegetable substances is from 45 to 50 per 
cent. by weight. By the application of heat about 25 per cent. 
only of charcoal is obtained, because much of the carbon is then 
driven off in gaseous combinations. 

Remembering what an enormous weight of carbon is taken off the 
land in a single crop of hay, wheat, oats, or corn of any kind, the im- 


portant question arises, *‘ Where does all the carbon come from?” | 


About forty years ago the prevalent idea was that it came from 
the soil. ‘The vegetable mould of forest land consists chiefly of 
decayed leaves, and it contains 70 per cent. of carbon; in grass- 
turf and arable land there is also a very large proportion of carbon. 
It was believed that the carbon of vegetable tissue came from 
pre-existing vegetable matter which had found its way into the 
soil, and there formed a brown substance known as ** humus,” 
Notwithstanding the palpable foolishness of the idea, it remained 
for years almost unchallenged. The humus theory was adopted 
by Berzelius and Sir H. Davy, nor was it overthrown till the year 
1840, when Liebig, in a paper read before the British Association, 
heaped proof upon proof that the humus theory was untenable, 
and brought forth what is known as ‘“‘the mineral theory of 
vegetable nutrition.” Humus must manifestly be dissolved before 
it could enter the plant, and Liebig began by showing that humus 
is very insoluble in water, and will scarcely give it a colour. Dr. 
Odling proved this by filtering some water which had been allowed 
to stand for many hours over vegetable mould contained in a 
bottle ; the filtered liquid was almost colourless. Liebig assumed 
that the whole of the rainfall upon an acre of land during the 
whole time of the growth of the crop dissolved all the humus the 
water could take up, and then carried the whole of it into the 
plant ; yet this would only account for a very small percentage of the 
carbon contained in the crop. But humus is much more soluble 
in an alkaline liquid than in pure water. Liebig therefore assumed 
that all the alkali contained in the crop assisted the water in 
dissolving the humus; yet this again would only account for the 
presence of a very small proportion of the carbon found in the 
plant. 1 was also found by experiment that plants will often 
thrive in places where there is no carbon in the soil. Peas were 
grown in soil consisting of nothing but powdered burnt bricks; 
wheat, beans, and corn also flourished underthesame circumstances, 
Plants will grow in soil almost free from organic matter. The 
palm trees of the West Coast of Africa yielded between the years 
1821 and 1830 no less than 107 millions of pounds of palm oil, con- 
taining 32,000 tons of carbon, for exportation to England e, 
and these trees grew upon a sandy soil containing little or no 


visible thing; that no substance capable of scattering the light in 


| the slightest sensible degree should, at the outset of an experi- 
| ment, be found in the ‘experimental tube” traversed by the 


luminous beam. 

For a long time I was troubled by the appearance there of 
floating dust, which, though invisible in diffuse daylight, was at 
once revealed by a powerfully condensed beam. Two tubes were 
placed in succession in the path of the dust; the one containing 
fragments of glass wetted with concentrated sulphuric acid; the 
other fragments of marble wetted witha strong solution of caustic 
potash. To my astonishment it passed through both. The air of 
the Royal Institution sent through these tubes at a rate suffi- 
ciently slow to dry it, and to remove its carbonic acid, carried into 
the experimental tube a considerable amount of mechanically sus- 
pended matter, which was illuminated when the beam passed 
through the tube. The effect was substantially the same when 
the air was permitted to bubble through the liquid acid and 
through the solution of potash. 

Thus, on the 5th of October, 1868, successive charges of air 
were admitted through the potash and sulphuric acid into the ex- 
hausted experimental tube. Prior to the admission of the air the 
tube was optically empty; it contained nothing competent to 
scatter the light. After the air had entered the tube the conical 
track of the electric beam was in all cases clearly revealed. This 
indeed was a daily observation at the time to which I now refer. 

I tried to intercept this floating matter in various ways; and on 
the day just mentioned, prior to sending the air through the dry- 
ing apparatus, I carefully permitted it to pass over the tip of a 
spirit-lamp flame. The floating matter no longer appeared, having 
been burnt up by the flame. It was therefore organic matter. 
When the air was sent too rapidly through the flame a fine blue 
cloud was found in the experimental tube. This was the smoke 
of the organic particles. I was by no means prepared for this 
result ; for I had thought with the rest of the world that the dust 
of our air was, in great part, inorganic and non-combustible. 

Mr. Valentin had the kindness to procure for me a small gas- 
furnace, containing a platinum tube, which could be heated to 
vivid redness. The tube also contained a roll of platinum gauze, 
which, whilkit permitted the airto passthrough it, insured the practi- 
cal contact of the dust with the incandescent metal. The air of the 
laboratory was permitted tu enter the experimental tube, some- 
times through the cold, and sometimes through the heated tube of 
platinum. ‘The rapidity of admission was also varied. In the 
first column of the following table the quantity of air operated on 
is expressed by the number of inches which the mercury gauge of 
the air-pump sank when the air entered. In the second column 
the me mn of the platinum tube is mentioned, and in the third 
the state of the air which entered the experimental tube. 

| Quantity of Air. State of Platinum Tube. State of Experimental Tube. 
15 inches .. o Cold a ee Full of particles, 
w x oe oe Red-hot .. e- Optically empty. 


S&S ee eo Cold os ee Full of particles. 
mB oe es Red-hot .. oe Optically empty. 
MB os op oe Cold oe - Full of particles. 
6 » ee oe Red-hot .. Optically empty. 


The phrase “‘ optically empty ” shows that when the conditions 
of perfect combustion were present the floating matter totally 
disappeared. It was wholly burnt up, leaving not a trace of 
residue. From spectrum analysis, however, we know that soda 
floats in the air; these organic dust particles are, I believe, the 
rafts that support it, and when they are removed it sinks and 


es, 
‘When the passage of the air,was so rapid as to render imperfect 





the combustion of the floating matter, instead of emptiness 
a fine blue cloud made its appearance in the ph oo antes por 
The following series of results illustrate this point :— 
Quantity. Platinum Tube. Experimental Tube 
15inches, slow .. Cold. .. .. «. «+ Full of particles. 
- - «« Red-hot.. .. .. «. Optically empty. 

15 » quick .. 9» _ce ee ee ee A blue cloud, 

1 “ » - «+ Intenselyhot .. A fine blue cloud. 

The optical character of these clouds was totally different from 
that of the dust which produced them. At right angles to the 
illuminating beam they discharged perfectly polarised light. The 
cloud could be utterly quenched bya transparent Nicol’s prism, and 
the tube containing it reduced to optical emptiness. 

The particles floating in the air of London being thus proved to 
be organic, I sought to burn them up at the focus of a concave 
reflector. One of the powerfully convergent mirrors employed in 
my experiments on combustion by dark rays was here made use 
of, but I failed in the attempt. Doubtless the floating particles 
are in part transparent to radiant heat, and are so far incombus- 
tible by such heat. Their rapid motion through the focus also 
aids their escape. They do not linger there sufficiently long to be 
consumed. A flame, it was evident, would burn them up, but I 
thought the presence of the flame would mask its own action 
among the particles. 

In a cylindrical beam, which powerfully illuminated the dust of 
the laboratory, was placed an ignited spirit-lamp. Mingling with 
the fame, round its rim, were seen wreaths of darkness resem- 
bling an intensely black smoke. On lowering the flame below the 
beam the same dark masses stormed upwards. They were at 
times blacker than the blackest smoke that I have ever seen 
issuing from the funnel of a steamer, and their resemblance to 
smoke was so perfect as to lead the most practised observer to 
conclude that the apparently pure flame of the alcohol lamp re- 
quired but a beam of sufficient intensity to reveal its clouds of 
liberated carbon. 

But is the blackness smoke? This question presented itself 
ina moment. A red-hot poker was placed underneath the beam, 
and from it the black wreaths also ascended. A large hydrogen 
flame was next employed, and it produced those whirling masses 
of darkness far more copiously than either the spirit-flame or 
poker. Smoke was therefore out of the question. 

What, then, was the blackness? It was simply that of stellar 
space ; that is to say, blackness resulting from the absence from 
the track of the beam of all matter competent to scatter its light. 
When the flame was placed below the beam the floating matter 
was destroyed in situ: and the air, freed from this matter, rose into 
the beam, jostled aside the illuminat-d particles, and substituted 
for their light the darkness due to its own perfect transparency. 
Nothing could more forcibly illustrate the invisibility of the agent 
which renders all things visible. The beam crossed, unseen, the 
black chasm formed by the transparent air, while at both sides the 
gap the thick-strewn particles shone out like a luminous solid 
under the powerful illumination. 

But here a difficulty meets us. It is not necessary to burn the 
particles to produce a stream of darkness. Without actual com- 
bustion, currents may be generated which shall exclude the fioat- 
ing matter, and therefore appear dark amid the surrounding 
brightness. I noticed this effect first on placing a red-hot copper 
bali below the beam, and permitting it to remam there until its 
temperature had fallen below that of boiling water. The dark 
currents, though much enfeebled, were still produced. They may 
also be produced by a flask filled with hot water. 

To study this effect a platinum wire was stretched across the beam, 
the two ends of the wire being connected with the two poles of a 
voltaic battery. To regulate the strength of the current a rheostat 
was placed in the circuit. Beginning with a feeble current, the 
temperature of the wire was gradually augmented, but before it 
reached the heat of ignition a fiat stream of air rose from it, which 
when looked at edgeways appeared darker and sharper than one of 
the blackest lines of Fraunhofer in the solarspectrum. Right and 
left of this dark vertical band the floating matter rose upwards, 
bounding definitely the non-luminous stream of air. What is the 
explanation? Simply this. The hot wire rarefied the air in contact 
with it, but it did not equally lighten the floating matter. The 
convection current of pure air therefore passed upwards among the 
particles, dragging them after it right and left, but forming 
between them an impassable black partition. In this way we 
render an account of the dark currents produced by bodies at a 
temperature below that of combustion. 

Oxygen, hydrogen, nitrogen, carbonic acid, so prepared as to ex- 
clude all floating particles, produce the darkness when poured or 
blown into the beam. Coal gas doesthe same. An ordinary glass 
shade placed in the air with its mouth downwards permits the 
track of the beam to be seen crossing it. Let coal gas or hydrogen 
enter the shade by a tube reaching to its top, the gas gradually 
fills the shade from the top downwards. As soon as it occupies 
the space crossed by the beam the luminous track is instantly 
abolished. Lifting the shade so as to bring the common boundary 
of gas and air above the beam, the track fiashes forth. After the 
shade is full, if it be inverted, the gas passes upwards like a black 
smoke among the illuminated particles. 

The air of our London rooms is loaded with this organic dust, 
nor is the country air free from its pollution. However ordinary 
daylight may permit it to disguise itself, a sufficiently powerful 
beam causes the air in which the dust is suspended to appear as a 
semi-solid rather thanas gas. Nobody could, in the first instance, 
without repugnance, place the mouth at the illumined focus of 
the electric beam and inhale the dirt revealed there. Nor is the 
disgust abolished by the reflection that, although we do not see 
the nastiness, we are churning it in our lungs every hour and 
minute of our lives. There is no respite tothis contact with dirt; 
and the wonder is, not that we should from time to time suffer 
from its presence, but that so smail a portion of it would appear 
to be deadly to man. 

And what is this portion? It was some time ago the current 
belief that epidemic diseases generally were propagated by a kind 
of malaria, which consisted of organic matter in a state of motor- 
decay ; that when such matter was taken into the body through 
the lungs or skin it had the eg! of spreading there the destroy- 
ing process which had attacked itself. Such a spreading power 
was visibly exerted in the case of yeast. A little leaven was seen 
to leaven the whole lump, amere speck of matter in this supposed 
state of decomposition being apparently petent to propagate 
indefinitely its own decay. Why should not a bit of rotten malaria 
work in a similar manner within the human frame? In 1836avery 
wonderful reply was given to this question. In that year Cagniard 
de la Tour discovered the yeast plant, a living organism, which 
when placed in a proper medium feeds, grows, and reproduces 
itself, and in this way carries on the process which we name 
fermentation. Fermentation was thus proved to be a product of 
life instead of a — of decay. : 

Schwann, ¢ lin, discovered the yeast plant independently ; 
and in February, 1837, he also announced the important result 
that when a decoction of meat is effectually d from: ordina H 
air, and supplied solely with air which has been raised to a hig 
temperature, —— never sets in. Putrefaction, therefore, 
he affirmed to be caused by something derived from the air, 








ture. e of Schwann were 

by Helmholtz and Ure. But as regards fermentation, the minds 
of chau, in.luenced probably by the great authority of Gay- 
Lussac, who ascribed putrefaction to the action of oxygen, fell 
back upon the old notion of matter in a state of decay. It was 
not the living yeast plant, but the dead or dying of it 
which, eneiel by oxygen, produced the fermentation. This notion 


was finally exploded by Pasteur. He proved that the so-called 
‘*ferments” are not such; that the true ferments are o: 


bei hich find in the reputed ferments their ‘ood. 
ite by side with these teecarches and discoveries, amd fortified 
by them and others, has run the germ theory of epidemic disease, 
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The notion was expressed by Kircher, and favoured by Linnzus, that 
epidemic diseases are due to germs which float in the atmosphere, 
enter the body, and produce disturbance by the development within 
the ren! of itic life. While it was still struggling against 
great odds, this theory found an expounder and a defender in the 

resident of this Institution. At a time when most of his medical 

rethren considered it a wild dream, Sir Henry Holland contended 
that some form of the germ theory was probably true. The strength 


of this theory consists in the po aggre of the phenomena 
ered g see eer 


ot-contagious disease with those of life. Asiatic I 
in a small way in the Delta of the Ganges, contrived in seventeen 


years to spread itself over nearly the whole inhabitable world. 
The development from an eT of the virus of small- 
pox or a crop of p each with the original poison, 
is another illustration. ea J aresears of the scourge, as in 
the case of the Dreadnought at Greenwich, re on 80 by 
Dr. Budd and Mr Busk, receives a sati explanation from 
the theory which ascribes it to the lingering of germs about the 
infected place. 

Surgeons have long known the danger of permitting air to enter 
an opened abscess. To prevent its entrance they e y a tube 
called a cannula, to which is attached a sharp steel point called a 
trocar, They puncture with the steel point, and by gentle - 
sure they force the pus through the cannula. It is necessary bo be 
very careful in ¢ ing the instrument ; and it is difficult to see 
how it can be clean by ordinary methods in air loaded with 
organic impurities, as we have proved our air to be. The instru- 
ment ought, in fact, to be made as hot as its temper will bear. 
But this is not done, and hence, notwithstanding all the s' 's 
care, inflammation often sets in after the first operation, caniatine 
necessary asecond andathird. Rapid putrefaction is found to 
accompany this new inflammation. The pus, moreover, which 
was sweet at first, and showed no trace of animal life, is now 
fetid, and swarming with active little organisms called vibrios. 
Professor Lister, from whose recent lecture this fact is 
derived, contends, with every show of reason, that this id 
putrefaction and this astounding development of animal life 
are due to the entry of germs into the during the first 
operation, and their subsequent nurture and development under 
favourable conditions of food and temperature. The celebrated 
physiologist and physicist Helmholtz is attacked annually by hay- 
fever. From the 20th of May to the end of June he suffers from 
a catarrh of the upper air-passages ; and he has found during this 
period, and at no other, that his nasal secretions are peopled by 
thse virbrios. They appear to nestle by preference in the cavities 
and recesses of the nose, for a strong sneeze is necessary to dis- 
ludge them. 

These statements sound uncomfortable ; but by disclosing our 
enemy they enable us to fight him. When he clearly eyes his 
quarry the eagle’s strength is doubled, and his swoop is rendered 
sure. Ifthe germ theory be proved true, it will give a definite- 
ness to our efforts to stamp out disease which they could not pre- 
viously possess. And it is only by definite effort under its 
guidance that its truth or falsehood can be established. It is 
difficult for an outsider like myself to read without sympathetic 
emotion such papers as those of Dr, Budd, of Bristol, on cholera, 
scarlet fever, and small-pox. He is a man of strong imagination, 
and may occasionally take a flight beyond his facts, but without this 
dynamic heat of heart the stolid inertia of the free-born Briton 
cannot be overcome. And as long as the heat is employed to 
warm up the truth without singeing it over much, as long as this 
enthusiasm can overmatch its mistakes by unequivocal examples 
of success, so long am I disposed to giye it a fair field to work in, 
and to wish it God speed. 

But let us return to our dust. It is needless to remark that it 
cannot be blown away by an ordinary bellows ; or, more correctly, 
the place of the particles blown away is in this case supplied by 
others ejected from the bellows, so that the track of the beam re- 
mains unimpaired, But if the nozzle of a bellows be filled 
with cotton wool not too tightly packed, the air urged through 
the wool is filtered of its floating matter, and it then forms a clean 
band of darkness in the illuminated dust. This was the filter used 
by Schroeder in his experiments on spontaneous generation, and 
turned subsequently to account in the excellent researches of Pas- 
teur. Since 1868 I have constantly employed it myself. 

But by far the most interesting and important illustration of this 
filtering process is furnished by the human breath. I fill my lungs 
with ordinary air and breathe through a glass tube across the elec- 
tric beam. ‘The condensation of the aqueous vapour of the breath 
is shown by the formation of a luminous white cloud of delicate 
texture. It is necessary to abolish this cloud, and this may be done 
by drying the breath previous to its entering into the beam ; or, still 
more simply, by warming the glass tube. When this is done the 
luminous track of the beam is for a time uninterrupted. The 
breath impresses upon the floating matter a transverse motion, 
but the dust from the lungs makes good the particles displaced. 
But after some time an obscure disc appears upon the beam, the 
darkness of which increases, until finally, towards the end of the 
expiration, the beam is, as it were, pierced by an intensely black 
hole, in which no particles whatever can be discerned. The air, 
in fact, has so lodged its dirt within the lungs as to render the last 
— of the expired breath absolutely free from suspended 
matter. 

I now empty my lungs as perfectly as possible, and placing a 
handful of cotton wool against my mouth and nostrils, inhale 
through it. There is no difficulty in thus filling the lungs with 
air. On expiring this air through the glass tube, its freedom from 
floating matter is at once ifest. From the very beginning of 
the act of expiration the beam is way by a black aperture. 
The first puff from the lungs abolishes the iuminated ust and 
puts a patch of darkness in its place ; and the darkness continues 
—— out the entire course of the expiration. When the tube is 
placed below the beam and moved to and fro the same smoke-like 
appearance as that obtained with a flame is observed. In short, the 
cotton wool, when used insufficient quantity, completely intercepts 
the floating matter on its way to the lungs. 

_ And here we have rev tous the true philosophy of a prac- 
pe be by oe ~y" men, more from jactings then from 
actu owledge. a contagious atm ere the physician 
meas handkerchief to his mouth and t it In 

oing so he unconsciously holds back the dirt and germs of the air. 
If the poison were a gas it would not be thus intercepted, On 
showing this experiment with the cotton wool to Dr. Bence Jones, 
he immediately repeated it with a silk handkerchief. The result 
was substantially the same, , as might be expected, the 
wool is by far the surest filter. application of these experi- 
ments is obvious. If a physician wishes to hold back from the 
lungs of his patient, or from his own, the germs by which con- 
tagious disease is said to be propagated, he will employ a cotton 
wool respirator. After the revelations of this evening such 


respirators must, I think, come intogeneral use as a 
contagion. In the crowded dwe of the London poor, where 


the isolation of the sick is difficult, if not impossible, the noxious 
air around the patient gy | by this simple means, be restored to 
practical purity. Thus filtered, sthenbants may breathe the 
air unharmed. In all probability the protection of the lungs will 
be the cn yea of the entire system. For it is exceedingly pro- 
bable that the germs which lodge in the air-passages, and which, 
at their | can work their way across the mucous membrane, 
are those which sow in the body epidemic disease. If this be so, 
od: peplen] pn Mey Ser a off by filters of cotton wool. 

r willing their efficacy in my own person. 
And time will decide whether in lung pw a the woollen 

tion, i 


es gd Beam abate irrita‘ not arrest bey a its 

8, so far as the germs are concerned, the air of the highest 
Alps may be brought into the chamber att the invalid. t: 

the dngtons De. ae ype that cotton wool 

e iments on spon- 

e should to have half on hour more 

taneous generation ; a few years ago he should 


In the course of 
had u.en used to p’ 
taneous generation. 


to speak about spon 





not have cared to say much on the subject, but his hearers were 
getting stronger now, and he thought that they could bear it with 
equinamity. 
About the best of the new experiments 
u performed during the lecture may be ex- 
| plained by the aid of Fig. 8. In this cut 
~~ H, K, N, isacommon glass flower-shade, tra- 
E versed in the dark theatre by the brilliant 
parallel beam from the electric lamp A, B, 
, E. This beam was rendered visible by 
8; the solid particles floating in the air. A 





A B) 


K 











7) ST -2h 








Ki 8 jet of pure hydrogen free from particles 
Ur was then up into the flower-shade 
through the tube F, F, and as the light 


gas accumulated at the top of the shade, of course it pressed out 


the air below. When, at last, hy replaced the air in 
the B, D, a dark band appeared to be cut out of the lumi- 
nous at that place. 


In the experiments with the human 
breath, he employed the tube of a paraffin 
lamp, as shown at D, Fig. 9. This tube 
was slightly warmed over a spirit flame to 

vent the condensation of the moisture 
sy the breath. His breath passed through 


0 
the lamp glass by means of the 
FIC.S. fiexihie tube E, and the mouth-piece F, 
escaped ards 





A B 





and upw: into the intense 
beam of light A, B. 





The following letter appeared in the Times since the delivery of 
the foregoing lecture : — 

Sir,—Would you allow me to supplement the report of my 
lecture which you have done me the honour of publishing, by 
stating that, according to an analysis communicated to me by Dr. 
Percy, the dust collected from the walls of the British Museum 
contains fully 50 per cent. of inorganic matter? I have every 
confidence in the results obtained by this distinguished chemist. 
They show that the floating dust of our rooms is, as it were, 
winnowed from the heavier matter. As bearing directly on this 
point, I may quote the following passage from Pasteur :— 

‘Mais ici se présente une remarque: la poussiére que l’on 
trouve a la surface de tous les corps est soumise constamment a des 
courants d’air, qui doivent soulever ses particules les plus légéres, 
au nombre desquelles se trouvent, sans doute, de préférence les 
corpuscules organisés, ceufs ou spores, moins lourds généralement 
que les particules minérales.”—1 am Sir, your obedient servant, 

Royal Institution. Jan. 26. Joun TYNDALL. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents, ) 





WOOD PAPER MANUFACTURE. 


Sir, —The simple question at issue between ‘‘ R.” and myself is 
this—is straw, as a material for paper-making, cheaper, or is it 
dearer than wood ? 

Now, the five elements of expense in making paper, or rather 
ulp, from vegetable fibres are material, alkali, labour, fuel, and 
leach. In contrasting his expense in the use of these materials 

with mine, ‘‘R.” assailed me with most exaggerated arguments, 
such as ‘‘ the cost of preparing straw is one-twentieth that of pre- 
paring wood,” that ** wood employs a quantity of fluid enormously 
in excess of that from straw,” that ‘‘the yield of fibre from the 
raw material is 30 per cent. in favour of straw,” that the cost of 
bleaching was ‘‘ greatly in excess ;” in fact, he attacked violently 
every one of these five points. I replied, and in my reply I com- 
batted his arguments, and, I think, exposed their fallacy. For ex- 
ample, I proved that his one-twentieth of the expense of prepar- 
ing wood as against straw was in reality in favour of wood ; the 
** volume of fluid,” to which he pointed, elicited the fact that the 
quantity of his fluid was really four or fivefold in excesss of that 
of mine, and so on with each one of his statements, with the excep- 
tion of the question of alkali, to which I did not allude. Appa- 
rently “‘ R.” is convinced that his ground was untenable, for not a 
word in support of either material, fuel, labour, or bleach has he 
now to utter ; but, espying what he thinks the weak place in my 
armour, viz., alkali, he concentrates his energies upon that. ‘‘R.” 
states that ‘‘to boil straw equal to one ton of paper will take 
alkali, say, nearly £5.” Very good. My reply is ‘that to boil wood 
and another material equal to two tons of paper will take alkali, 
say, nearly £5 ;” and in making this statement I wish him to un- 
derstand that, in order to place myself on a par with him, I do 
not include recovered ash. It isso obvious from the tone in which 
he speaks of ‘‘ the offensive and sickening stench emanating from 
regeneration” that he does not attempt to recover it, that I treat 
mine on the assumption that it is thrown away also. But let each 
recover his alkali, his being probably without gain, possibly at a 
loss, mine at a saving of 50 per cent., and it is not necessary to 
state that the figures would Be still further in my favour. I will 
go one step further with “ R.” Let him make “Pp his one ton, more 
or less, into paper, unbleached or bleached, as he may select, as it 
is—by that I mean without the admixture of any other fibre—and I 
make up my two tons more or less upon the same conditions, each 
to use only size and bleach (if it is to be bleached), and only the 
same proportionate quantity of those materials that one ton Reape 
to two tons, and let both lots be sold by a disinterested third party 
at their fair market value, and we shall then see whether mine is 
or is not worth 25 or 30 per cent. more than his. 

I will now conclude by saying that I am ready and willing to 
substantiate this or any other statement that I may have made in 
your columns in respect to my process, and provided my co-directors 
will give me the permission, and ‘‘ R.” feeis > “¥~ to incur the 
expenses, I have no doubt but that he may treated to the 
pleasure of witnessing his own defeat. F. B. HovucHron, 
Park Cottage, Reading, January 18th, 1870. 


they are not the less un 
ment. 

Sin,— Whatever ‘‘R.’s” opinion may be with regard to there 
beirg nothing in his letter to warrant the tone adopted inmy reply, 
I leave the readers of THE EncGingER to judge. I think there 
was. And Iam sorry to observe in your last week's issue that your 
correspondent “ R.,” upon the above subject, has not the good 
sense or moral courage to give his name in full and address. 

If his inquiry be really bona fide, and he wishes to obtainany parti- 
cular information for the benefit of the public, as he observes, it 
would, I think, be far better not to write under the disguise of a 
mere initial. With regard to the time employed in cutting straw 
and wood, I am prepared to show, if he will come to Cone Mills, 
that 44 cwt. of straw can be cut up in two hours by one of the 
machines he names, and that 44 ewt. of wood can be cut up in the 
same time, or less, if he wishes it, by my machine. If I chose 
to underrate the actual power of my machine, and if Mr. Houghton 
choses to give it, I donot see why “‘R.” should say that we contra- 
dict each other; it seems to me to be totally apart from the subject. 
I deny that I row in the same boat with Mr. Houghton, or that I 
am connected with him in any shape or form, either directly or 
indirectly ; and I again say that “ R.,” as a practical person, must 
have observed this in the little discrepancies between Mr. Hough- 
ton’s remarks and my own, that practice and theory seldom row 
in the same boat, and which made it so easy for * R.” to reply 
to both letters combined. I most emphatically deny that I ever 
attempted to induce any paper maker at home or abroad to adopt 
the process carried on here, nor do I believe any other individual 
connected with the concern has done so. On the contrary, there 
have been several applications for particulars as to cost, &c., 
which have been freely given, and at the same time with an offer 
ior the parties to come to Cone Mills to see the whole process and 





rsonal remarks ; 
for, and do not, I fear, help his argu- 





| judge for themselves; and the same privilege would have been 
| offered to “R.” had he asked it in a business-like manner. There 
has never been any attempt to ask any one to trust to our guidance. 

It is quite true there was a Cone Mill in existence when the 
| present company purchased the property, but ‘‘ R.” would have 
some difficulty in finding the original. ‘he present mill I erected, 
and made beating engines, paper machines, and the other appliances 
necessary to constitute a mill of the present day, and not what 
was called a mill fifty or one hundred years back, at which time I 
should judge the original mill to have m built. Then he says 
he is one who makes a point of testing, “‘ or endeavouring to test,” 


statements publicly and tuitously made. There have been 
no statements gratuitously made. What statements have 
been made have been in answer to questions asked. ‘Then he 


asserts that one or other of us is evidently attempting to render 
popular what we call our process, and assumes that we have 
a profit in view. Whatever Mr. Houghton may be doing, 
I can only say that I have never attempted anything of 
the kind, as there is no necessity for so doing; the process 
will make itself popular without any attempts on my part. 
With regard to my observation respecting the price of esparto, 
£7 10s., I can only say that it was Mr. Routledge’s own remark 





me at the last paper-makers’ meeting, and if ** K.” can quote « 
better authority, Twill say no more on the point. I assure * 
it is no imaginary price on my part to further my object, if I 
have an object. With regard to “ R.’s” next remark respecting 


the emptying of our beaters every three hours. We mak: 
class of paper, in which they are emptied every hour; but, as I said 
in my last, it depends entirely upon what class of paper the stuff 
is being beat for; but I gave the average. 

With regard to the prospects of the process, I can tell * 
according to his idea of prudence in reference to this part 
matter, that there are several imprudent persons, practical 





makers, who are negotiating for this particular process at the 
present time. I only returned from France last week, having 
taken an order for machinery for the same process, ; from 
MM. Didot and Cie., and my men returned from the mills of that 
firm—MM. Didot—about one month back from fixing one of Mr. 
Houghton’s boilers. Whatever doubt **R.” has with regard to 


wood pulp not being the fibre for the future at the high cost I 
name, I can only say that papermakers who have seen the tibre, 
and know the cost, are perfectly satisfied with it. Fina!ly, if ** Kh.” 
really requires any more information than that already supplied 





in this journal and the Paper-makers’ Journa/ of last month, and 
will put plain and straightforward questions, I shall be most happy 
| to give him plain and straightforward answers; and, if you are 
| willing, will send him drawings of the whole process, which have 
not yet appeared in THE ENGINEER. 

I am prepared, not only to answer his statements ser , but 
to substantiate and prove all that I have alleged, both in your 
columns and in those of the Paper-makers’ Journa/ of the 31st of 
December last, respecting the nature and superiority of the pro- 
cess I advocate, provided your anonymous correspondent will, as 
I have done, declare who and what he is, so that the public and I 


may judge of the weight and reliability which can be placed on 


his anonymous statements and assertions. JAMES A. LEE. 
Cone Mills, Lydney. 
LOWE-VANSITTART PROPELLER, 

Srr,— Having half an hour in which I have not anything of con- 
sequence to do, I will for the sake of truth notice the very strange 
letter of Mr. Burgh which appeared in last week's ENGINEER. 
Mr. Burgh mentions the increased speed which I obtained with 
my curved line or waved line propeller, with which I had the 
honour of fitting H.M.S8.’s Fancy, Cadmus, and Druid, as competi- 
tive propellers, and although I proved a saving of indicated hurse- 





power and revolutions, with the very great addition of doing away 
with the vibration, which is very apparent with all ordinary screw 
propellers, yet Mz. Burgh does not go into the question of economy 
of power, and wear and tear of ship, but merely passes some 
strange remarks with regard to the form of the blales as 
fitted to H.M.S. Druid, of which any inexperience! eye can 
mark the difference from the diagrams which he has inserted 
in the ENcINgzER. But notwithstanding the marked ditference 
of the form, the navy and merchant service do not ca: jot 
about the theory of forms. They say **show us in results what 


you can do;” and I have proved to them that the Lowe-\ ansittart 


curved line or waved line propeller is superior to the sections 
or portions of the screw, whether the section be of the pear- 
shaped blade or any other, which does not form the waved 


line or curved line propeller, which I claim, and which the Lords 


of the Admiralty have acknowledged as being introduced by 
myself. As Mr. Burgh says that he knows the pear-shaped 
blade, or so-called Griffiths screw, better than I do, he probably is 
not aware that I am in possession of all my late father’s mocels 


and drawings of all the different sections of the screw which he 
claimed, and which were exhibited in the Court of Queen's Bench, 
in 1844—8, to Lord Denman and a special jury, in order to sub- 


stantiate my late father’s claim to his invention of 185s, of the 
sections or portions of the screw placed on an axis below the water 
line of the ship, and which claim was fully substantiated after a 


thirteen years’ lawsuit. Mr. Burgh will learn from giving a little 
more reflection than, to judge from his remarks upon screw pro- 
pellers, he is in the habit of giving, that I know that the form 
of that which is called the Gritliths screw propeller dates from 
1838, and if Mr. Burgh, who says that he has known the Cirilliths 
screw propeller since 1853, has not beeu taught which are the most 
desirable pitches to place the blades at, I should advise him when 
an order is given for his favourite pear-shaped screw propeller with 
shifting blades to begin experimenting therewith, to see if he 
cannot beat the Lowe-Vansittart economical non-vibrating pro- 
peller, as fitted to H.M.S.’s and merchant vessels in 1867—8 9. 
HENRIETTA VANSITTART. 
4, Maid of Honour-row, Richmond, 8.W. 
January 24th, 1870. 
[We can insert no more letters on this subject at present.—Ep.] 


THE INVENTION OF THE LINK MOTION, 

Srr,— Mr. Burgh puts in anappearance again in your impr 
of the 21st inst. ; but it is little more than a recital of wha 
have previously had. ‘‘ Stickingtothe point,” ‘* putting me righ 
reasserting “‘the superiority of the link,” censuring my allusion 
to Howe, giving in words what we have had in figures in the 
** clerical error table,” disparaging my gear, &c.; such appears to be 
the answer Mr. Burgh would have me accept, which is no answer 
at all, and leaves my statements quite intact. 

There is one feature in the case calculated to inspire confi lence 
that Mr. Burgh will ultimately get to understand the principles of 
the link, since he has begun to study the subject with full-sized 
models; the wonder is that so fitting a preliminary to his present 
arduous task should have hitherto eluded his acute perception. 

I am obliged for the kind suggestion of my adopting a similar 
course ; but having done so at the time the link had its origin, 
and had the additional advantage of a long subsequent practice, 
his valuable hint comes too late. n 

It is highly gratifying to find from Mr. Burgh’s last clause that 
one important section of the steam engine has received the stamp 
of perfection, as expressed in the certainty “‘ that the link motion 
can be made to do whatever is required for valve gear.” 

I would not have occupied one inch of your space with my gear, 
although since this di i 1 (but uninfluenced there- 
by) I have had from abroad extensive and important data of it 
working in a steamer that hasbeen in operation above nine months; 
but as Mr. Burgh desires me to allow that in the use of a short 
connecting rod from my gear to the slide valve the lead would be 
affected at the several grades of expansion as much as the link 
motion, I am obliged again to inform the gentleman he is in error, 
inasmuch as when the crank is on the centres, the positions where 
the lead occurs, both ends of the rod are in a perfect line with the 
centre of the slide spindle, consequently a long or short rod cannot 
affect the lead in the slightest degree. 
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As regards ‘‘E. G.,” pray what has the single eccentric and T- 
head spanner arrangement and its illustration (said to be invented 
by Mr. Bourne in 1836), or the balancing of the momentum, the 
high piston speed, the Hercules and other modern marine engines, 
&c., to do with the question at issue? 

I fear Mr. Bourne will have but a feeble claim to the invention 
of the single eccentric gear. I could give him the history from the 
early period it assumed the crude form illustrated in THE 
ENGINEER, step by step in rapid succession, until it took the more 
perfect state of a reverse and variable expansion, suitable for a 
properly organised slide valve of the present day, with lead, 
which was accomplished years before Thomas Russell Crampton 


one momentum — balancing, and high-speed pistons; but this would 
foreign to the subject. 

I am glad that your estimate of valves with lap and working 
expansively differs so materially from ‘‘E. G,’s.” His idea is— 
** The aewnes of lap in engines is immaterial except as a means 
of wor! expansively, which, however, is equally well don 
and Sade, better done, by a separate expansion valve.” Now 
hold that the greatest improvement in the steam engine in this 
age is the introduction of the expansive principle; and I am quite 
prepared to endorse your views, as set forth in your lucid article 
on ‘‘ Economical Steam es,” in THE ENGINEER of the 14th 





patented it in 1842, and could likewise astonish Mr. Bourne as to 


inst., and am fully persuaded thet many of the elaborate jimcrack 
notions (double valves included) of the present day will shortly be 





pote along with certain other petrifactions I have already 
ud 

I fear your remarks may lead to the inference ‘that Mr. Gray 
adopted Mr. Howe’s link motion, whereas it has been shown that 
Gray’s variable expansive motion gave superior economy of steam, 
and was introduced some three or four years before the link. If 
you choose to illustrate it for the gratification of your readers I 


will send you a —. Joun W. CKWORTH. 
Darli -¥ Engine Works, vege 25th, 1870. 
[We shall be glad to illustrate Mr. Gray’ 8 valve for the 


benefit of our readers. We have excised a portion of Mr. Hack- 
worth’s letter referring once more to the eé e of the Barwon. 
about which a great deal too much has been said already.—Ep. E.] 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

*BERLIN.—Messrs. A. AsHER and Co., 11, Untre den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.PuHons Diizr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Josz A.cover, Editor and Proprietor of the 
“ Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiimer and Rocers, 47, Wassau-street. 


PUBLISHER’S NOTIOE. 

There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined, Of the influential , OF QUALITY, of its circula- 
tion, advertisers themselves Lusi 
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TO OORRESPONDENTS. 


Prxvs Srrobus.—A letter lies at our office for this correspondent. 

A CORRESPONDENT.—A letter addressed to Westminster-chambers will find 
Mr. Hassard. 

RotrerDaM.—A cupola 20in. in diameter in the clear, and 12ft. high, will 
easily melt the quantity you require. Use two tuyeres about Sin. 
diameter. 

W. L.—The strongest form would be a double butt strap, one inside, the other 
out ; next strongest, the ordinary broken joist arrangement ; and the worst 
and weakest, that actually adopted. 

A Farmer.—lLegally speaking, you have the same right of action against the 

purchaser as you have against the injringing manufacturer. Practically 

you would get a farthing damages. 

. H. W.—We have not the slightest idea who you are, and have, therefore, 

put your letter in our waste basket. When will correspondents learn to 

comply with rules printed week after week ? 

T. R.—The Ordnance datum is measured from a datum mark at the Liverpool 
docks. It is the mean tide level, and is 12°5ft. below T. H.W. M. You 
will find all information on this subject in ** The Trigonometrical Survey 
of England.” 


T. 





MEETINGS NEXT WEEK. 

Tae INsTITUTION OF CiviL EnoineERS. — Tuesday, February Ist, at 
8 p.m.: “On the Statistics of Railway Expenditure and Income, and 
their Bearing on Future Railway Policy and Management,” by Mr. John 
Thornhiil Harrison, M. Inst, C. E. 

Roya. Usirep Service Institution. — Evening meeting, Monday 
January 3lst The chair will be taken at half-past eight precisely. The 
following papers will be read:—1. “‘ The Fish-tail Rudder for all Classes 
of Vessels,” by J. McGrigor Croft, a. M.D., M.R.C.P., &c. 2. “ Screw- 
ship Steerage, and a Description of the Hydrostatic Steering-gear fitted 
on board H.M.S. Achilles, with the results of Experiments at Sea; also 
Plan of ——— fitted on board the Turkish Ironclad Fethi Bulend,” 
by Rear-Admirai E. A. Inglefield, C.B., F.R.S. Lecture at three o'clock, 
Friday, February 4th: ‘Hints for Travelling and Campaigning,” by 
W. B. Lird, Esq., H.P., R.A. 


Tu ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 158. 9d. 
Yearly (including two double numbers) .. - £1 lls. 6d, 
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COLONEL BOXER AND THE WAR OFFICE. 


No better proof of the interest with whi-h the public 
watches the conduct of the Government in its dispute 
with the late superintendent of the Royal Laboratories, and 
of the public appreciation of his worth, need be adduced 
than the number of articles on the subject which have 
appeared in the columns of our contemporaries since the 
announcement of that officer’s resignation. But, so far, the 
subject has only been treated as a personal question, in which 
the War Office authorities are shown to be the aggressors, 
exercising their power unjustly to the injury of their ser- 
vant. This view is natural, and one likely to come home 
to the majority of readers; but the whole affair really 
affords matter for wider and more important consideration, 
since it appears likely to constitute a precedent which, if 
acted upon in future, cannot but prove injurious to the 
welfare of the nation. In this latter aspect we wish to 
treat it, and more especially as the attention of Parliament 
will doubtless be cailed to the proceedings. The whole 
affair really resolves itself into these propositions :—Is it 
desirable that an officer, holding a position such as that of 
superintendent of a manufacturing department, shall be a 
patentee of articles manufactured in his department? and 
if so, whence shall he derive his remuneration ? 

Before these two heads are considered it will be instruc- 
tive to examine how far they form part of the question at 
issue between Colonel Boxer and Mr. Cardwell. The facts 
of the case, or at least such of them as are important to 
notice, are these :—In 1863, when Colonel, now Major- 
General Boxer, contemplated patenting his fuse for rifled 
ordnance, he gave notice to the War Office of his intention, 
and, in reply, was informed that there was no objection, 
on the part of the Secretary of State, to his obtaming a 
patent, provided that a memorandum was to be endorsed 
on the patent to the effect that the fuses were to be 
made for the service free from royalty, and that the 
supply for foreign powers was to be such only as the 
Secretary of State approved. Colonel Boxer replied, on 
the 20th November in that year, that he had no intention 
of preventing the English Government from making use 
of the fuses, if they thought fit to do so, and that he was 

repared, there and then, to grant the Government a free 
cense to manufacture for the British service; but that, in 
cases where pig rg wa" made, for instance, in the case 
of supplies for India, he npees such remuneration as 
they might consider right and proper, as well as a royalty. 
This letter was written by Colonel Boxer for the express 
peng st eeeies tae ight in a way to admit of no 
tt derstanding, and it was apparently considered 
satisfactory at the War Office, for no reply was given to it. 
In 1864 Colonel Boxer, endeavouring to obtain, through the 
War ent, a settlement of his claims for royalties 
on fuses which had been issued for the use of the troops in 
India, was referred to the India Office, and thence to the 
War Office again, where he did not succeed in obtaining 
the satisfaction he required. On the 7th sae, 1867, 
Colonel Boxer addressed another letter to the War Office, 
objecting to a ly of fuses and shrapnel shell to the 





colony of Victoria except on. the condition that he 
received a royalty upon the same, To this communi- 





cation also there was no answer. We allude to 
these points in order to show that the Government 
cannot be held to have been ignorant of the fact that 
Colonel Boxer had not waived any of his rights as an 
inventor, and that he fully expected payment in accordance 
with the terms of his letter of the 20th November, 1863. 
Some correspondence passed in 1867 between Colonel Boxer 
and the War Office respecting the assignment of his patent 
for cartridges to Messrs, Eley Brothers, the result of which 
was that the Government were fully informed of the basis 
upon which the assignment had been made. It is only 
fair to state here that the Secretary of State did not alto- 
gether approve of this arrangement, and Colonel Boxer 
was asked to refrain from undertaking such agreements in 
future. 

This assignment to Messrs. Eley appears to constitute 
one of the tactical ints of the War Ufice’s attack. In 
1869 they objected to Colonel Boxer having a pecuniary 
interest in the patent assigned to Messrs. Eley when, in 
186, they were perfectly aware of that interest. Again, 
what is still more important, on the 4th January, 1868, 
in reply to his application for reward, Colonel Boxer 
was instructed as follows :—“ While the other inventions 
you have enumerated, viz., your fuses, breech-loading 
rifle ammunition, and shrapnel shell for rifled ordnanc 
having been patented by you, you must look for reward 
from the royalties or other remuneration you may receive 
as a patentee from private manufacturers.” Now, 
assuming that in 1867 the War Office authorities were 
ignorant of his pecuniary interest; or ee for the 
sake of argument, that they knew of such interest and 
objected to it, surely Sir John Pakington’s letter, from 
which the above instruction is an extract, abundantly 
testifies that early in 1868 their objection had disappeared. 

On the 8th October, 1869, in consequence of a letter 
from Mr. Daw, the gun maker of Threadneedle-street, 
whose interference in this matter does not appear in a very 
favourable light, Colonel Boxer was asked by Mr. Cardwell 
whether he had received any “royalty or other pecuniary 
consideration on account of the manufacture of Boxer cart- 
ridges by Messrs. Eley subsequently to the assignment of 
the patent which was made to them on the 10th April, 
1867.” 

Colonel Boxer declined to make any reply to questions 
which arose out of statements made by Mr. Daw on the 
subject of his patents, which he regarded, on the strength 
of the above letter of the 4th January, 1868, as a private 
matter. The question was repeated, with the addition of 
the following expression of the opinion held by the Secre- 
tary of State:—“ He considers it to be a matter of public 
concern that the officer who holds the influential appointment 
of superintendent of the Royal Laboratory, and who, in 
that position, is charged with the duty of advising with 
regard to the patterns of articles manufactured in the 
laboratory, with that of reporting upon contractsjand with 
the inspection of supplies received iremNputractirs, should 
be free frow any pecuniary interest conhected therewith.’ 
Colonel Boxer still declined to answer the question on thc 
same grounds, but he clearly showed that the objection of 
the Secretary of State, which we have just quoted, was 
without foundation in this instance,and then placed his 
resignation in Mr. Cardwell’s hands. “At the same time he 
asked, in justice to himself, that it-should be put on 
record that his resignation was accepted because, firstly, 
he had a pecuniary interest in certain patents which, 
in Mr. Cardwell’s opinion, it was undesirable that 
an officer in Colonel Boxer’s position should 
secondly, that the possession of such interest was fully 
recogni y Mr. Cardwell’s predecessor ; and thirdly, 
that between the 4th January, 1868, and the 2nd Névem-. 
ber, 1869, no objections were raised by the Secretary of 
State for War to the possession of this pecuniary interest. 
Mr. Cardwell added to these three causes the refusal to 
give the answer to Mr. Daw’s statement, and declined to 
admit that his predecessor’s letter warranted the inference 
which Colonel Boxer had drawn respecting the pecuniary 
interest. Colonel Boxer replied in another letter, and 
asked for a personal interview. This letter we believe has 
never been answered, and so the matter rests for the 


present. 

So much for the affair, so far as it relates to Colonel 
Boxer personally. His resignation must be held to have 
been accepted cw he declined to answer questions 
arising out of statements made by a third person to the 
Secretary of State,forsurely it cannot be fairly maintained 
that the letter of the 4th January, 1868, taken in con- 
junction with the other evidences of “ pecuniary interest,” 
meant nothing. If it was not intended that Colonel Boxer 
should go to private makers for his remuneration, why 
were not his services properly ised by the State, as 
in the case of Major Palliser and Mr. Fraser? If Sir John 
Pakington did intend what he wrote—and there can be no 
doubt he did—Mr. Cardwell cannot be justified in repu- 
diating the engagement of his predecessor. 

Looking at the whole matter in a wide and public spirit, 
it was the first duty of Mr. Cardwell to have adopted the 
course best suited to the public interest, and to have laid 
on one side the mere personal question. Before Colonel 
Boxer was asked to resign his appointment it should have 
been carefully considered whether there were not faults on 
both sides; whether arrangements could not have been 
made by which a repetition of any such grounds of com- 
plaint might have been avoided,and Colonel Boxer’s services 
still secured to the country. Colonel Boxer had several 
times expressed his willingness to do all that lay in his 

wer to come to an understanding with the Government, 
Cuthincvetanwousinvestibirsaieted. Has Colonel Boxer 
proved his special fitness for his post ; the public will ask, 
and will it be easy to find a substitute ? With regard to 
the first point, Mr. Cardwell had positive proof, and a 
little consideration would supply him with an answer to 
the second. If the duties which devolve upon the super- 
intendent of the Royal Laboratory are such as could be 
sma oun efficiently by a skilled engineer, many might be 
‘ound equal to the post ; or if the necessary qualifications 
conniatel only of a practical and scientific kuowledge of 
war material, perhaps it might be possible to find an officer 


equal to the duties. But what is really required is a happy 
combination of special knowledge and practical experience 
such as cannot be found among civilians or soldiers to any 
great extent. It is only to be attained by practice and ex- 
perience, and thus it was that the late superintendent was 
so successful. No doubt the principle laid down by Mr. 
Cardwell, with reference to an officer in Colonel Boxer’s 
position having a pecuniary interest in patents for articles 
used by the Government, is sound—Colonel Boxer himself, 
we believe, admits this—but might it not have been possi- 
ble to have overcome the difficulty, and yet have retained 
the colonel’s services ? 

The question whether Government officials should be 
allowed to take out patents for their inventions is undoubt- 
edly one of t importance. We hold that they 
should, for without that inducement to invent, except in 
rare instances, officers would content themselves wih the 
mere execution of their duties. They would, no doubt, 
see that the manufacturing departments under their charge 
worked efficiently, and with is regard to economy, but, 
as far as they were concerned, military stores would never 
be improved. The unofficial world would undoubtedly 
supply the necessary improvements, but not without sub- 
stautial recompense ; and if recompense must be made, 
the officials themselves, from their experience and ap- 
pliances, will, in the long run, be better able to turn out 
more successful inventions than outsiders, Then comes 
the second question, what form shall the recompense take ! 
| It is clearly unfair, in the case of inventions for military 
| stores, to refer the inventors to private trade, and at the 
| same time manufacture for public use without payment or 
reward. There is, as a rule, no demand other than 
by the Government for articles such as the shrapnel 
shell and the fuse for rifled ordnance. Private 
makers would not think of making them, and foreign 
Governments invariably adhere to their own patterns. On 
the other hand, it would probably be found inconvenient 
to pay inventors a royalty on articles made under their 
patents. On the whole, we are inclined to think that the 
most practicable way of deciding questions of this kind is 
by the grant of a substantial reward or premium upon 
each valuable invention, the amount of such premium to be 
decided by arbitrators, who would arrive at their conclu- 
sions by estimating the probable saving to the country, or 
gain in efficiency, that would ensue from adoption into the 
service of the article under consideration. We confess 
that the subject is surrounded with difficulty, but nothing 
could possibly be more unsatisfactory than the existing 
state of things. 


TRADE IN AMERICA, 


We hold that a systematic circulation of New York 
papers among the working-men of England would do more 
to put a stop to the trouble which they give sensible people 
than anything else. A few years since we had agitation 
for high wages, which might or might not be justitied by 
circumstances ; of late the desires of the working-man— 
or, to speak fairly, of his non-working leaders—have been 
toward a shortening of the hours of labour ; and various 
ure the advantages which we are told would be secured by 
cutting down the length of the working day from ten to 
sight , my and from eight to six. Unionists practise 
this doctrine by taking ten hours to do five hours’ work. 
In this line they have been eminently successful in the 
States. The eight hours’ bill was a lamentable failure it 
is true, as the rascally capitalists counteracted its efficiency 
by insisting on paying their men not by the day but by the 
hour, so that, in practice, if a man wanted ten hours’ 
pay, he had actually to work for ten hours instead of for 
eight, as the promoters of the bill intended. Thus met, 
but not baffled, recourse was had to the system of doing 
as little as possible in the hour. This policy has had ad- 
mirable results; let us see what they are. Our informant 
is the New York Times, a paper not given to luoking down 
on the States, or finding fault with its institutions. ‘“ Com- 
plaints,” writes our contemporary, “arise in every part of 
the country from manufacturers and employers of labour 
that the workmen do not perform nearly as much labour 
in a day as formerly, nor take as much interest in their 
tasks. Bo strikingly is this demoralisation true of some 
districts, that it is said building contractors have gene- 
rally made a poor business this year, sometimes going into 
bankruptcy through not sufficiently reckoning in their 
estimates on this deficiency of labour. It is believed that 
one cause of the liquidation of a well-known and long- 
establised ironworks of this city, the ‘ Novelty,’ was the 
inefficiency of work among our mechanics, as compared 
with those in English ironworks and shipyards. Another 
iron establishment, the ‘Morgan,’ is stated by its pro- 
prietor to have constructed in 1858 a marine engine at a 
cost of 23,000 dols. (including profit to builder), with 2323 
days’ labour. Precisely the same engine, as respects 
pattern and weight, was built at the same works in 1569, 
on contract, for 40,000 dols. The labour, however, was 
3538 days, or 1215 more days than were necessary eleven . 
years before. The result was a loss to the builder of 
5000 dols.” 

Now we are quite certain that hundreds if not thousands 
of men could be found in this country who will see in the 
foregoing paragraph nothing but matter for congratulation. 
| Here we have 1215 extra days’ work on a single engine, 
| representing so many more hands employed on the job. 
But it would be a mistake to think that the true results 
of the policy of doing as little as possible is represented by 
these figures alone. e American employer is a very long- 
headed fellow ; he lets no chance slip. During eleven 
years a great deal has been done to perfect machine 
tools taking the place of men—so much that we shall 
not be far out if we state that the foregoing figures 
may be taken to prove that a workman in the 
States does now just half as much per day as he did 
eleven years ago. Of course, the result is that, other 
i ing equal, just twice as many hands must find 
employment, and the operative must be comfortable, if not 
making a fortune. It is, to be sure, an awkward fact that 
the Novelty and Morgan ironworks should have closed, as 
it may throw some hundreds of hands out of work, but 














54 a 


THE ENGINEER. 





He me 











failing this nothing can be more promising, Twice as 
many hands required to make a marine engine as were 
needed eleven years ago, and each man paid more instead 
of less wages! This is indeed progress. 

But what say sensible men, rational Americans, deep- 
thinkers, on the subject? They tell us plainly that the 
United States are going to the dogs. Mr. A. A. 
Low, a high authority on such matters, stated before 
the Congressional Committee that the States could never 
compete with British ironworkers and shipbuilders until 
their mechanics accomplished as much in the day as 
do the foreign workmen. Commissioner Wells, during his 
investigations into the burdens resting upon American in- 
dustry, sent a circular to the manufacturers throughout the 
Union, asking whether, in their opinion, “ mechanics and 
labourers performed as much labour in a day as formerly ?” 
The replies from New England indicate a diminution of 
labour in the day of from 15 to 33 per cent. ; in New 
York, New Jersey, and Pennsylvania, the estimated de- 
crease is from 25 to 33 per cent. ; in the West, from 12} to 
20 per cent. All the replies show an increasing distaste 
for and lack of interest in their work on the part of the 
labourers. The Mew York Times finds the cause of 
all this in the unstable value of money, and the evil 
influence of protection, which results in the fact that 
a day's pay does not go so far now as it did some 
years siuce. The artisan “took his mode of attack- 
ing the capitalist by doing less work and with less 
interest each day. Sometimes he resorted to strikes 
or trades’ unions to extort more of the profits from 
capital. More often he tried eight-hour laws, and short 
days, and poor work. He has seen that the present 
arrangement was not fair to labour, while he has believed 
that capital was profiting by it; so he has struck at the 
nearest evil he could see, and has given less labour for the 
money. Of course, in his blind action, he has only ruined 
himself. He has aided in the lamentable prostration of all 
our industries, and has prevented the country fromcompeting 
with those countries where men do full days’ work, and with 
hearty efficiency.” Our contemporary omits, however, a 
very efficient cause of mischief. He says nothing of those 
politicians who are never so happy as when preaching the 
superiority of intellectual attainments over those of the 
handicraftsman, They continually advocate the shortening 
of the hours of labour, in order that more time may be 
devoted to recreation and intellectual improvement. That 
the intentions of these gentlemen are admirable we have 
no doubt whatever. That they are eloquent and skilful is 
proved by the popularity of their doctrines. That we go 
heart and hand with them up to a’ certain point we are 
happy to confess. But—and here lies the evil—no really 
first-class position was ever yet attained by either an indi- 
vidual or a nation without hard work. That man who 
works hardest, other things being equal, no matter what 
his vocation, will in the long run beat his fellows; and 
what is true of a man is true of a nation. While the 
American workman is contending for eight hours a day, it 
would really take him all he knows to equal the English 
workman hour for hour, and the Englishman works ten 
hours for the American’s eight hours. We cannot nation- 
ally learn to read French and German, play the fiddle, study 
metaphysics, political economy, the use of the globes, and 
Indian club exercise, and all the while make, mine, or grow 
as much as will supply the nation with food, and clothes, 
and fiddles, and globes, and Indian clubs. If we could 
only command our own prices indeed, the case would be 
different. We might then work very little, and play a 
great deal. Unfortunately, however, we have to compete 
with nations who work with a will, and unless we play a 
little less, and work a little more, we shall soon echo the 
wail which America begins to send up to the sky. 

Of course it is very sad that this very hard work should 
be demanded of us, and we shall be probably taken to task 
as preaching the doctrine of matter over mind. We merely 
speak plain truths nevertheless, drawing a lesson from 
brother Jonathan’s experiences, We have not created the 
necessity for work instead of intellectual recreation ; but it 
is absurd to deny the existence of the necessity. As re- 
gards England, her artisans and her handicrafismen can 
only afford to do less work for a day’s pay than they do 
now, when the nations of both the old and the new world 
agree to have all things incommon. Meanwhile it isa 
lamentable fact that if a nation does not work—and work 
very hard too—neither shall it eat. 





THE DICTATOR IN A GALE, 


Rear-Apirat Poor, of the United States navy, is not very 
favourably impressed with the monitor system. He wrote to the 
navy department on the 26th of December, 1869, from his flag- 
ship Severn off Key West, narrating his experiences of a short 
cruise with the Dictator in company. At first they had clear 
weather and smooth water, the Dictator, under the favourable 
circumstances, steaming seven knots easily. The men were able 
to be about deck without any inconvenience. The Dictator was 
intended to steam at least fourteen knots, so her engines do not 
appear to be up to much, although they are the productions of 
the genius of the mighty Ericsson. By and by the wind got 
up and the sea became rough. The waves made constant breaks 
over the monitor. “The men,” writes the admiral, “were un- 
able to show themselves. The monitor was apparently making 
about four knots an hour.” The Severn had to lie to under 
canvas, and the Dictator was enabled to keep her position during 
the night. During the gale and most of the passage it would 
have been impossible to communicate with or render any 
assistance to the monitor, asa boat could not possibly have 
approached her, nor could any one with safety have stood on her 
deck. When the weather moderated the admiral thought he 
would get on a little. In order to do this he had to drag the 
Dictator after him. “We were enabled to tow six knots,” writes 
the admira', “ with sail and steam on the Severn aud steam on 
the Dictator; eight knots could not be obtained :’—ihe letter 
winds up with the fullowing pithy staternent :—" My exper ence 
is that monitors should not be sent to sea unless moderate winds 


and pleasant weather could be relied on.” A conclusion which | 


does credit to the adusiral’s good sense and powers of perception. 
That a tremendous lot of nonsense has been written about sea- 
going monitors we need not tell our readers, but the nonsense is 
made more nonsensical by almost every report we receive from 
the United States, 





THE STRIKE AT CREUSOT. 


(From our Special Correspondent), 

M. Scrnerer was suddenly called away on the 20th inst. 
from his duties as President ofthe Corps Lé¢gislatif by the 
startling announcement that the whole 10,500 men employed at 
Creusot had turned out. The news was scarcely credited 
amongst engineers and others who know the great establishment 
and its surroundings, and the admirable manner in which they 
are conducted, when it first reached Paris; but it proved to be 
perfectly authentic. 

The reason given for the strike is so inadequate that it cannot 
be accepted as the true, or, at any rate, as the only cause. There 
is at Creusot a mutual aid society of the workmen, which was 
presided over by M. Henry Schneider, the director of the works 
—the administrator, or person next in authority there, having 
charge of the funds of the society. There had been apparently 
a desire on the part of some of the men that they should have 
the management of the society in their own hands, and on the 
14th of January balloting papers were sent round to ascertaiu 
the views of the workmen. But in such a serious case as the 
present it will be better to give a literal translation of the actual 
wording of the notice which was printed and posted at Creusot 
for a week before the election :— 


“ Notice.—We announced at the meeting of the benefit 
society, at the general meeting held on the 31st December last, 
that we had decided not to retain any longer the management of 
the society, but to give it into the hands of the elective com- 
mittee. The members present at the meeting having expressed 
their desire that our proposition should be submitted to a 
general vote of acceptance, the ballot will be opened in all the 
departments on the 14th and 15th of the present month. Only 
those members of the society who have attained the age of 
twenty-one will be allowed to vote The votes will be collected 
by the superintendents and markers in each department. Ballot- 
ing papers will be provided for the voters. Those who are of 
opinion that the proposed change in the management should 
take place will place a “ Yes” bulletin in the urn; and those of 
a contrary opinion a “No” paper. The ballot will close on 
Saturday, the 15th, at three o’clock, and the scrutiny will fake 
place immediately afterwards.—(Signed) “‘ SCHNEIDER.” 

“Le Creusot, January 11th, 187v.” 


The number of members entitled to vote was 6300, but only 
2397 took the trouble to do so, the result being 1843 affirmative 
and 536 negative votes. It is argued, on the one hand, that the 
number of men who abstained from voting proved that they 
attached little importance to thesubject; while, on the other hand, 
it is asserted that the men misunderstood the object of the vote, 
some believing it to refer to free trade, others that it had refe- 
rence to the temporary admission of iron—about which so much 
has been said since the extraordinary act of the new Minister of 
commerce, in interfering arbitrarily with the regulations in force, 
at the very moment when the question of the commercial treaty 
was before the Corps Legislatif; while a third party “fancied 
some trap or snare in the proposal,” and that these were the 
causes why so many men refused to vote. Now is it possible 
after reading the notice given above to imagine that any set of 
men, however ignorant, could pussibly have entertained either of 
the suspicions or notions here set forth? Certainly not! We 
must look elsewhere for the true cause of the difficulties 
which have supervened. 

Before the voting took place the workmen had held some 
preliminary meetings to discuss the rights of the working classes, 
and at these meetings a fitter named Assy, who had only beenat 
Creusot for a few months, took a prominent position and acquired 
great influence over his shopmates. Assy, it appears, is a fluent 
and eloquent speaker, and made the expression “ workmen’s 
rights” ringloudly through the meetings; it is said that he 
speaks French, English, and German fluently. He was elected 
president of the meetings, and soon became an active chief 
amongst the men of Creusot. It has been found since that he 
is in regular correspondence with Paris and London, and it is 
feared that he is the agent of some secret society. 

On the day of the voting, and on the Monday and Tuesday 
following, Assy did not appear in the fitting shop, and another 
man was placed at’ his bench, though the former was not dis- 
missed. On Wednesday he made his appearance rather 
behind time, found his place occupied, aud at once called 
upon his shopmates to strike; forty or so answered his 
appeal, threw down their tools, and went through the 
establishment, calling upon the rest of the men to follow 
their example. At eleven o'clock fitters, erectors, smiths, 
founders, puddlers, and miners had all ceased to work; |0,500 men 
were on strike without a questiun having previously been raised 
either with respect to wages or hours of labour. In fact, it may 
be safely asserted that at the moment of the strike not a single 
man could have given a reason for what. had taken place. 

The strike was not accompanied by any actual violence, but 
the situation was one of great difficulty; sixty hours or so would 
have resulted in the extinction of the blast furnaces and the 
“drowning” of the pits. A serious accident happened on the 
very night of the strike. A number of persons went to help 
themselves to coal at an open working known as La Croix, when 
a fall occurred which killed four women and two men, and injured 
two other men rather severely. 

Once the strike commenced, causes for it were not long to 
search after. The men met under the presidency of their chief; 
demands of increased wages, shorter hours, the recall of Assy, 
and the dismissal of the chief of the department under whom he 
worked, were to be insi-ted on; and when M. Schneider reached 
Creusot a deputation of the men waived on him, but he told them 
decidedly thatas the works had been stopped they should not be set 
going again until he gavethe order, and that when thetime for that 
arrived those workmen who did not return would be discharged, 
whatever might be the loss. With ten thousand men to manage, 
he could not, he said, give way on a question of discipline. A 
group of men volunteered to attend to those parts of the works, 
the blast furnaces and pumps, in order to prevent serious con- 
sequences; but M. Schneider declined to expose them to the ill- 
will and probable collision with their more turbulent comrades. 

M. Schneider’s attitude of course did not please M. Assy 
and the other leaders, and they issued a proclamation declaring 
that such arbitrary conduct should be calmly but firmly resisted. 
The position now became very critical. At the outset M. 
Schneider had requested the military authorities not to interfere, 
but seeing the turn matters had taken, he now requested that a 
large force might be sent, or none at all, in order to prevent the 
possibility of a conflict. ‘Iwo regiments of infantry were then 
sent from Lyons under a brigadier-general, forty gendarimes, aud 
four squadruns of Jancers ; the solders marched iu with mu-ie, 
wnd Were | dyed in tue new forges of the Creusot establishment. 
The procureurs imperiaux of Dijon aud Autun, the procureur- 
| general of Dijon and thesub-prefe.t of Autun, also arrived to give 
| their aid to M. Schneider. 

In the afternoon of Friday appeared the following notice:— 

“To-morrow, Saturday, at 6 a.m., work will recommence in all 
the shops. Deceived at first by certain leaders, mostly strangers 
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in Creusot, or surprised by misled bands, the workmen by re 
turning immediately will prove the good sense of the popula 
tion of the forges. Sufficient forces will protect the liberty of 
labour, if necessary. 

(Signed) “ ScHNEIDER ET Cre.” 


Some men were employed to get up the heating fur- 
naces in order fur the starting, and there was a rumour 
of their being attacked when they left the works; several 
battalions of infantry were drawn up in the principal Place, and 
the preparation of the furnaces was effected without inter- 
ruption. The reappearance of the black smoke from the 
chimneys was hailed with evident pleasure by the great majority 
of the people of Creusot, 30,000 in number, all more or less 
interested in the great works coming back, asit were, to life. At 
this moment, however, appearances were very unpromising; a 
red flag made its appearance, and the number of those who 
rallied round it was estimated at about fifteen hundred. The 
arrival of the military was probably not an hour too soon. 
Every part of the works, and all the entrances and surroundings, 
were now well garrisoned, and those who desired to return to 
work were sure of protection. Accordingly, in the morning, or 
during the day, about eight thousaad men returned to the works. 
On the following day some few of these disappeared, but they 
were more than replaced, and the number out was then estimated 
at two thousand. The danger is considered to be passed, but 
the soldiers, who number three thousand five hundred, will 
remain at their posts some time yet. 

VF all the strikes we remember, this is, perhaps, the most in- 
explicable, and of all the places in the world tor such an occur- 
rence Creusot might fairly have been considered as one of the 
most improbable. It is not only that the Creusot works have 
grown with unexampled rapidity, achieved great successes, and 
are pointed out by our neighbours as a model for all the world 
in a manufacturing sense, but that the organisation was regawled 
as perfect, that the schools, drawing classes, and other subsi- 
diary features have been the admiration of all who have studied 
such matters, and that since 1841 not a single difficulty has 
occurred between the management and the mass of artisans 
and labourers employed there. The daily wages, including 
women, children, and the pupils in the special schools, average 
3f. 45c. per head ; out of 1480 land owners, 1230 either are or 
were formerly employed at the works, and a great many possess 
property beyond the limits of the commune; 540 workmen 
have amongst them £97,469 in bank; there is an admirable 
library established by M. Schneider, the subscription to which is 
15d. a year, and which is held in high esteem; the town pos- 
sesses excellent cafés and restaurants, by the establishment of 
co-operative societies, the inhabitants get their bread, meat, and 
clothing at reduce’ prices; the instruction of the children is 
gratuitous; there are créches where the infants are taken good care 
of while their parents are at work, asylums for the old and 
infirm, hospitals, dispensaries, and orphan asylums; twelve 
schoomasters teach in schools erected and maintained at the cost 
of the company; three physicians and a surgeon who give gra- 
tuitous attendance on the sick; a cemetery where the dead are 
laid without cost to their families; a ravings’ bank, benefit 
society, and pension fund; in fact, everything apparently that 
providence and philanthropy could suggest. Yet, in a few 
hours, without any previous irritation, and without any valid 
reason, one glib-tongued man, almost a stranger in the place, 
fuund the means of throwing this prosperous community into 
utter confusion, and might have brought misery upon thousands. 

The extreme political party in France declare that this out- 
break is but the dawn of a social revolution, that the working 
classes will no longer submit to be governed by a small minority 
of masters, while others declare that the whole movement is 
the work of those who would not hesitate to repeat the work 
of 1789. If this be true, all that can be said is that the enor- 
mous military establishments, aud the elaborate civil machinery 
which cost France so many millions a year, as well as the means 
of repression employed by the Government, are not only ex- 
cusable but absolutely necessary and providential. 
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THE NEW MONT CENIS LOCOMOTIVES. 

Tue engines illustrated in our impression for September 
25th, 1868, having failed to give completely satisfactory 
results in working the Mont Cenis Railway, partly as a 
result of their indifferent workmanship, a new design was 
prepared by Mr. Crampton and Mr. V. Bell, the locomotive 
superintendent of the line, according to which the horizontal 
wheels are driven by tooth gearing. These engines have 
been got to work, and Mr. James Brunlees, M.LC.E., 
engineer-in-chief, has courteously forwarded us the follow- 
ing interesting letter for publication in our columns :— 


Chemin de fer du Mont Cenis, 
St. Michel, January 24th, 1870. 

My dearMr. Brunlees,—Your letter of the 18thinst. hasbeen very 
much delayed on the road, and only reached me yesterday. I am of 
course most happy to give you my experience and impressions of 
the new engines, but regret that I can only give you general re- 
sults, as it has been quite impossible for me to make any properly 
arranged experimental trips, on account of the very severe weather 
which has prevailed since their arrival, and also because they have 
been constantly required for the ordinary traffic of the line. 

The first and second of these engines have been running now for 
two months, and have run each a distance of about 3000 kilos., 
with trains averaging about twenty-five tons weight. They have 
performed the service in a most satisfactory manner. The maximum 
load which these engines have taken up the mountain has been 
thirty-two tons, which I consider is the most which they can be 
depended on to take to keep time, when the adhesion is at the 
lowest. When the third engine arrived I took it out myself for 
its trial trip, with a train weighing forty-two tons. The day was 
by no means a good one, but nevertheless the engine proved 
herself fully master of this load on all the gradients, and 1 fully 
expect in fine weather that they will be able to haul nearly fifty 
tons on the gradient of 1 in 12. : 

The engines are admirably constructed, the materials and work- 
manship are all that could be desired. The spur gearing of the 
inside motion works most capitally, and I can see no objection to 
its employment in similar cases in future ; it is most certainly pre- 
ferable to any complication of levers, connecting-rods, and slide- 
bars, for coupling the horizontal wheels. J 

You are well aware that I have always been in principle opposed 
to four-cylinder engines, and the working of these engines confirms 
me in my views re; ing the extra liability to slipping in these 
engines as compared to a coupled engine, and the great extra 
amount of work entailed on the engineman. The gneyual blast 
has also, in my opinion, a very much less beneficial effect on the 
fire than a regular, though less frequent blast with the same 
quantity of steam. This is the only defect I can tindin the engines, 
except, perhaps, that the fire-grate area is small for the amount 
of heating surface. This, however, could not well be increased, 
on account of the narrow gauge of the line, without too greatly 
increasing the overhang of tne trailing end of the engine. 

The engines will, I am convinced, do the Mont Cenis Company 


good service, and, with proper care and attention, should run for 





nearly twelve months without repairs 
i remain, My dear Sir, yours 


James Brunlees, Esq. (Signed) 


very truly, 
VALENTINE G. BELL, 





Jan, 28, 1870, 


THE ENGINEER. 


55 





THE INDIAN GOVERNMENT AND THE CIVIL 
ENGINEERS. 

Tuk following reply from the Government of India to 
the protest of the Institution of Civil Engineers has been 
forwarded to us for publication, along with the acknow- 
ledgment which the council of the Institution have addressed 
to his Excellency the Governor-General. 

GOVERNMENT OF INnDIA.—PuBLIC Works DEPARTMENT. 


(GENERAL). 
To Charles Hutton Gregory, Esq., president of the council of the 
Institution of Civil ineers. 
Sir,— Fort William, 29th Nov., 1869. 


I am directed to acknowledge the receipt of your letter, dated 
the 28th October, to the address of his Excellency the Viceroy 
and Governor-General, forwarding copies of papers laid before the 
Secretary of State for India by the council of the Institution of 
Civil Engineers relating to a notification recently issued, pro- 
hibiting the receipt of commission by officers employed in India in 
the Public Works Department. You request his Excellency’s con- 
sideration on the subject referred to in those papers as being one 
vitally affecting the honour of the profession of civil engineers. 

2. it has been a subject of much regret to the Governor-General 
in Council that serious misunderstanding of the intention of this 
notification should have arisen among civil engineers, both in this 
country and in England. His Excellency in Council, when in- 
formed that misconceptions had occurred, lost no time in issuing 
a circular order to explain the object and origin of the notification, 
and to assure the civil engineers in the service of the Government 
in India that nothing had been further from the intention of the 
Governor-General in Council than to impute unworthy practices 
to the profession. A copy of this circular is annexed. 

3. His Excellency in Council most fully accepts the declaration 
made by the council of the Institution of Civil Engineers of 
the principles which are recognised by the profession in relation 
to the payments they receive for their services, and he desires to 
add that there has never been any doubt on the part of the Govern- 
ment of India on this subject, and that the notification specifically 
and exclusively referred to the receipt of commission which was 
a legitimate source of emolument, as being a recognised practice. 
This is in precise conformity with the declaration of the council in 
your letter to the Duke of Argyll, dated 27th October last, and it 
is a matter of concern to his Excellency in Council that any other 
impression should have been conveyed by the manner in which 
the notification was expressed.—I have the honour to be, Sir, your 
most obedient servant, 





(Signed) R. Srracuey. Col. R.E., 
Secretary to the Government of India. 


(Circular, No. 84, Public Works.) 
GOVERNMENT OF INDIA. — PuBLIC WorkS DEPARTMENT. — 
(EsTABLISHMENT—GENERAL. ) 

To the Governments of Madras, Bombay, Bengal, Public Works 
Department, and Railway Branches ; North-Western Provinces, 
Public Works Department ; and the Punjab, Public Works 
Department an‘l Railway Branch ; the Chief Coumisioners of 
the Central Provinces, Oudh, British Burmah, Mysore, and 
Coorg; the Resident at Hyderabad; and the Agents to the 
Governor-General for Central India and Rajpootana. 

Sir,— Simla, 6th October, 1869. 
The Governor-General in Council having reason to think that 

the object and intention of the notification recently published by 

the Government of India prohibiting the receipt of commission by 
all persons employed in the Public Works Department has been 
in some instance misunderstood by civil engineers in the service 
of the Government, I am directed to address you for the purpose 
of stating nothing could have been further from the intention of the 

Government of India than to impute to the profession of civil 

engineers any unworthy practices, and to request that the follow- 

ing explanation of the object and origin of the notification in 
question may be communicated to the civil engineers serving in 

2. There is no question that civil engineers in England are 
at times remunerated by commission on work done, or ordered to 
be done, under their supervision, which is, as stated in the notifi- 
cation, regarded to be part of their legitimate remuneration. No 
reference was made or implied to any illicit receipt of gratuities. 
The Governor-General in Council being of opinion that such a 
practice, however recognised and ony acted on elsewhere, is not 
compatible with the principles on which a public service ought to 
be conducted, considered that it was necessary to declare this in a 
formal manner in order that no doubt might exist on the subject ; 
and the reference was made to the civil engineering profession in 
England to indicate more exactly the scope of the order. It was 
ascertained that no such distinct prohibition of the receipt of 
commission existed in the public works code, and it was deemed 
suitable to take the occasion of the reprint of that code, which is 
now going on, toadd the necessary instructions on the subject. 
The order was accordingly issued in the usual manner, and inserted 
in the Gazette for general information, and it was directed alike to 
all persons of all grades, whether civil or military. 

3. The Government of India unreservedly declares its complete 
confidence in the body of civil engineers in its service. It has 
long been, and continues to be, the desire of the Government of 
India to recognise their merits and just claims as fully as those of 
any other class of its officers, and its appreciation of them is 
sufficiently proved by the large addition to the number of civil 
engineers employed under Government during the last few years. 
Further, so far from there being at the present time any disposi- 
tion to depreciate the value of the services of the civil engineers, 
the Government of India has lately had before it proposals, which 
it is hoped will take early effect, for improving their position 
generally, and placing them, in respect to theiremoluments, on 
precisely the same footing as all other officers employed on the 
same duties.—I heave the honour to be, Sir, your most obedient 
servant, A. B. Sampson, 

Under Secretary to the Government of India. 


THE INSTITUTION OF CIVIL ENGINEERS. 
Established 1818.—Incorporated by Royal Charter 1828. 
My Lord,— 19th January, 1870. 

I have the honour to inform your Excellency that Colonel 
Strachey’s letter of the 29th of November, 1869, with ‘‘ Circular, 
No. 84, Public Works,” was laid before the council of the Institu- 
tion of Civil Engineers at a meeting held yesterday. 

I have been requested by the council to acknowledge on their 
behalf the assurance conveyed in Colonel Strachey’s letter, ‘‘ that 
nothing had been further from the intention of the Governor- 
General in Council than to impute unworthy practices to the pro- 
fession,” and that “ his Ex mcy in Council most fully accepts 
the declaration made by the council of the Institution of Civil 
Engineers of the principles which are recognised by the profession 
in relation to the payments they receive for their services.”—1 
have the honour to be, my Lord, your Excellency’s most obedient 
servant, CHARLES B. VIGNOLES, President. 
To his Excellency, the Earl of Mayo, G.M.8.L, K.P., &., &c., 

Governor-General of India. 





AMMUNITION FoR THE MaRTINI-HENRY.—A committee com- 
_ of the following officers :—-Col. Henry C. Fletcher, Scots 

usilier Guards, Lieut.-Col. H. He , Royal Artillery, Depart- 
ment of Director-General of ance; Capt. R. W. Haig, 7th 
brigade Royal Artillery; and Capt. V. D. Majendie, Royal Artil- 
lery, superintendent, pro tem., Royal Laboratory Department, 
Royal Arsenal, Woolwich, are carrying on experiments in the 
small arms range, Royal Arsenal, to determine a suitable ammu- 
nition for long and short-chambered Henry-Martini breech-loading 





THE INSTITUTION OF CIVIL ENGINEERS. 
(Continued from page 39.) 
ENGINEERING WORKS OF RECENT DATE IN Norta GERMANY. 


55. The first dock-harbour on the German coast was Bremer- 
haven, for the city of Bremen, at the mouth of the Weser. A 
rival port called Gerstemiinde, is now in the immediate vicinity. 
The double-gated entrance dock has a width of 80ft. at the gate ; 
length of chamber 250ft.; depth on the sill 24ft. at high water, 
or 13}ft. at low water; dock area, sixteen and three-quarter 
acres, but room for great extension. Quays, sheds, and ware- 
houses provided. The gates curved, and of wrought iron. 

56, Another work is the Prussian royal dockyard Wilhelms- 
haven, on the Jade. The works were begun in 1857, and are 
nearly completed. Outer basin (tidal) about 700ft. long; width 
of entrance, between pier-heads, 220ft. Piers of masonry on 
concrete foundation. A pair of lock-gates admit to a basin or 
chamber of 600ft. by 400ft., closed at the inner end by another 

ir of gates of the same dimensions. Depth on the sills, 28}ft. at 
bigh water, or 16jft. at low water, dock area inside of inner 
gates, thirty-two acres. Two dry docks, 450ft. long, are com- 
pleted ; a third one of . is in progress. Other accommoda- 
tion is fully provided. The solemn inauguration by the King, 
personally, took place 17th June, 1869. 

57. Another Prussian royal dockyard is in course of being 
built on the Baltic coast, in that excellent natural port Kiel. 
Slips, dry docks, quays, and other accommodation are in execu- 
tion on a large scale (began in 1869). 

58. A work to be noticed likewise is the new steam quay at 
Hamburgh. It is tidal, provided with sufficient depth for 

cla 8 to float along the quay-side at low water. 
In 1868 2600ft. of length were in operation, provided with 
nineteen steam cranes, sheds, and railway communication. The 
steamers are generally unloaded and reloaded within from three 
to four days ; in cases of urgency twenty-four hours suffice for 
both operations. The tonnage accommodation per lineal foot of 
quay per annum is stated to be 161 tons (which, I think, is more 
than double that usually taken as the average for Liverpool). 

59. The Prussian commercial ports on the Baltic are to be im- 
proved by the introduction of the principle (long ago adopted in 
England and France) of piers with steep, nearly perpendicular or 
curvilinear sides, built of masonry from low water upwards, with 
occasional use of artificial blocks of concrete. The old-fashioned, 
dangerous, flat-sloped jetties of loose stone work are thus improved 
to a great extent at Swineminde (Stettin), and, ona small scale, 
at Pillau (Kénigsberg). At Stolpmiinde an outer basin of ten 
acres has been formed in front of the old harbour by two new 
piers carried into the sea, and constructed on the new principle. 

60. As projects of importance in Northern Germany may be 
mentioned :—First, the Great Canal from the North Sea, near the 
mouth of the Elbe, to the port of Kiel on the Baltic. The plans 
are fully prepared, and the works estimated at about five millions 
of pounds sterling ; secondly, a new port of commerce and refuge 
on the western coast of Sleswig, where the island of Rém is to be 
connected by anembankment of about three miles long with the 
coast, and so the port on the island brought into communication 
with the continental railway system. This harbour is expected 
to be the most accessible port on the German coast under all cir- 
cumstances of wind and weather. The works are estimated at 
about three-quarters of a million pounds sterling. 

61. Still greatly wanted is the completion of the lighting of the 
German coast, there being several great distances of darkness near 
the coast of the North Sea (between the lights of Borkhum and 
of Heligoland, and between that of Heligoland and Sylt), as well 
as on the Baltic coasts. The enlightened Government of Prussia, 
by which already, in many cases, light has been thrown in dark 
sien, will no doubt also here find waysand means for remedy. 

62. Four new crossings of the river Elbe by railways are at 
present in execution. As the most important may be mentioned: 

irst, the crossing between Hamburgh and Harburgh (first proposed 
in 1833, again in 1855) in the direct line from Paris, vid Venloo, 
Bremen, Hamburgh, to the East (Petersburg); secondly, at Hiimer- 
ten (a small village) in a new direct (almost straight) line from 
Berlin to Hanover (Cologne); thirdly, at Magdeburg, where the 
fortifications are being dismantled for enlarging the town and 
finding room for a central railway station, whereby the present 
almost intolerable station, the worst in Europe, will be disposed 
of; fourthly, at Torgau is a new line, Helle-Sorau. A fifth one 
at 7a will be commenced in 1870: rectification of Hamburgh- 
Berlin. 

63. An observation of a more general character presents itself 
obviously on this occasion. It is a well-known fact that Germany 
has been suffering long for want of a central power, strong enough 
to defend the national interest against the selfishness of a number 
of small independent governments. The German railway lines 
prove this by numerous deviations where common sense and 
national spirit would at once have chosen a shorter and a better 
line. Aremarkable change for the better has taken place since. 
Under the guidance of the Prussian Government, the North Ger- 
man confederation has had to decide the national questions, 
among which, very wisely, the constitution names ‘“‘ railways.” 
The consequence is that, where hitherto the traffic has been 
dragged round along polygons, at present the diagonals areaimed 
at, many of which have long before been proposed in vain by en- 
lightened people. 

64. The example of the two great commercial ports, Hamburgh 
and Bremen, is striking. The present railway distance between 
these two cities (in consequence of the obstinacy of the late 
Hanoverian Government) is not less than 190 English miles. the 
length of the turnpike-road being only 64 miles, which will also 
be about the new railway distance when the direct line shall have 
been opened. 

The new great bridges will all be constructed of wrought iron ; 
the piers are to be of masonry, some of them founded by pneumatic 
apparatus. Descriptions of the same are not yet published. 


ARMOUR PLATES AND MILITARY ENGINEERING. 


65. While science applied tothe military art has, on theone hand, 
aided in the production of weapons whose powers are marvellous, 
it has, on the other hand, in its application to military engineering, 
solved the difficult problem of obtaining practically for our coast 
defences invulnerability to the penetration of their projectiles ; 
and that, too, in a manner more economical than was once hoped 
for. It had long been felt that to iron we must look for obtaining 
the necessary resistances to the great penetrative powers of modern 
ordnance, but, till recently, some erroneous impressions prevailed 
with regard to the ratio of the powers of resistance of wrought 
iron. Thetheory which once obtained amongst military authorities, 
that the resistances of wrought iron plates were proportionate to 
the squares of their thickness, was rudely dispelled by the experi- 
ments of last year at Shoeburyness, which showed two din. 
plates bolted together to be equal in resistance to a solid 10in. 
plate, while three 5in. plates gave better results than solid 
din. plates. 

66. Great efforts had been made in the manufacture of iron 
plates to obtain them in solid masses of the full thickness neces- 

to resist penetration, This was owing to an idea, now ex- 
ploded, that compound structures of iron and other materials 
could not be devised to resist the shearing and shattering effects of 
heavy projectiles ; the difficulties, however, have been overcome by 
our military engineers, and the forts guarding the vital points on 
our coasts will now be protected by compound structures of iron 
lates and iron concrete ingeniously held together by systems of 
ings which experiments have proved to be able to resist suc- 
cessfully the collateral shearing and racking effécts which high forces 
“er PWhile tave the problem of the 
- While investigating protecting d 
guns with which our forts are armed, the question of i 
ingenious mechanical appliances 








them by 





by the mili engineer ; and whereas it is but a short 

since simple levers of the first order were almost the me- 
chanical aids to human power which were used in working guns, 
at the present time a system has been elaborated by which not 
only will the heaviest guns be trained and pointed with the ease of 
toy-weapons, by means of hydraulic power, but the supply of the 
ammunition from the magazines and stores to the very muzzle of 
the gun can also be effected by similar means. 

68. The excessive forces and strains induced by the explosion 
of the large powder charges used with heavy ordnance, and acting 
destructively upon the structures which support them, have been 
neutralised or taken advantage of by mechanical devices of the 
highest ingenuity, the recoils have been controlled by elaborate 
compressors and hydraulic buffers, while in the case of Captain 
Moncrieff's carriage a portion of the recoil is usefully absorbed in 
lowering the gun under cover. Notwithstanding that the strains 
I allude to are incomparably more severe than any dealt with but 
afew years back, yet engineering skill has so far mastered them 
that the traditional fixed platform can, when necessary, be re- 
placed by movable platforms, such as turntables, to facilitate the 
training of monster weapons. The old system of balancing them 
upon the supports at the trunnions and the breech is likewise 
proposed to be abandoned for a system of muzzle-pivoting whereby 
the exposed surface presented by the ports through which the . 
guns fire will be reduced to a minimum. 

69. This retrospect of the progress made in the art of military 
engineering in the recent past would be incomplete without a 
reference, however brief, to the complete subjection to electric 
forces to improvements in defences and the art of war. The 
application of electricity to submarine mining has been so success- 
ful that a new adjunct to defensive war is obtained, while its 
application to military signalling insures that maintenance of 
communication between the scattered divisions of an army by 
which alone the harmonious working of the whole can be attained. 
The importance of this subject, as well as of submarine mining, 
was very apparent in the late war of secession in America; but 
the value of military signalling was only fully realised in the re- 
cent struggle between Austria and Prussia. Since then both sub- 
marine mining and military signalling have been reduced to system, 
and form an essential branch of education at the School of Military 
Engineering at Chatham. 

RIFLED ORDNANCE, 

70. The Government factories stood in actual construction at 
the limit of 25 tons weight and 12in. calibre. I understood 
that the principle adhered to by the ordnance authorities is, that 
nothing Cound a 25-ton gun iscalled for by the thickness of armour 
worn by foreign vessels of war ; and that, as faras known, no foreign 
power possesses a more powerful gun. If this be the doctrine 
really held, I venture, not ex-cathedrd, but on my own personal 
judgment, to demur to the validity of the reason. The American 
Secretary of War has acknowledged that we are better prepared 
than they are, and it may be well conceived that with this convic- 
tion his countrymen will not rest tili they at least equal, if they 
cannot surpass us. 

71. It is considered by the ordnance authorities that if guns 
of 30 tons, or even greater power, should be made hereafter, it 
will be chiefly to utilise, to the utmost, the mechanical facilities 
for their use afforded by the turret principle in naval construe- 
tion. If the turret ships Devastation and Thunderer are 
each to have four guns of 30 tons, as is believed, they will be 
the first to demonstrate more than one mooted point on this 
subject. 

72. It seems that our Government have now 1200 rifled guns 
subjected to severe trials for strength and endurance. The 25-ton 
gun has as yet fired 100 battery charges. 

73. An important investigation in gunnery now going on relates 
not to guns but to gunpowder ; it is directed to the discovery of 
the actual law and exact measure of the force exerted by fired 
gunpowder ina tube. Sir William Armstrong, in his address at 
Newcastle to the Institute of Mechanical Engineers, in August, 
1869, alluded to this subject as follows :— 

** The action of expanding gas in a gun is analogous to that of 
expanding steam in the cylinder of a steam engine. In a gun we 
can have no provision analogous to the steam-jacket. 

** The force exerted in a gun bears a certain relation to the heat 
evolved by the gasification of the charge. The greater the heat 
the greater the force, for heat is nothing more than unexpended 
force. I have y alluded to the loss of heat by transmission 
to the gun, and it is evident that this transmission must be 
greatest in amount when the heat of thegasishighest. By using 
a slower burning eo less heat and pressure are evolved at first, 
and the waste of heat in the stage of initial pressure being less, 
more heat remains for expansive action. Hence, the slower burn- 
ing powder is weaker at first, but stronger afterwards ; and although 
the quantity of gas be only the same, and the pressure not so great 
at any point, yet the aggregate pressure throughout the bore may 
equal that of the more energetic and more dangerous powder. It 
is only lately that attention has n strongly directed to the 
powder question in England. But although we have erred in using 
a powder for our new ordnance so violent as to be justly desig- 
nated ‘brutal’ by the French, yet we have this satisfaction, that 
the ordeal which our guns have sustained by our severer powder 
affords an assurance of strength which we could not have had if 
they had only withstood the mild description of powder with 
which alone continental guns have been successfully tried. A 
scientific military committee is conducting experiments upon the 
force of the different descriptions of powder. In these experiments 
the pressures exerted in every part of the gun are determined by 
the use uf an instrument of exquisite delicacy, invented by my 
friend and partner, Captain Andrew Noble.” 

74. Since that time the inquiry has grown in interest at every 
stage. It would be anticipating results not yet made public to 
say more than that the application of actual measurement to 
the velocity of translation of a shot in the bore of an Sin. gun 
has shown that different descriptions of gunpowder differ 34 per 
cent. in the disruptive defects, without showing any corresponding 
difference in the vis viva of the shot when it leaves the muzzle, 
When the British large-grained rifle powder produces a pressure 
in the bore of 23°2 tons per square inch, or nearly 3500 atmo- 
spheres, 17°3 tons only, and even less, has been obtained from other 
descriptions of powder. 

75. Here, however, it is but the barest justice I should mention 
that, four or five years ago, Captain Wynants, of the Belgian 
of Royal Engineers, published a pamphlet on this subject, strongly 
recommending coarser powder and slower combustion for rifled 
cannon ; and I had the pleasure of introducing that officer to the 
Ordnance Committee, who heard his explanations ; but I believe 
nothing resulted therefrom. 

76. It is deeply to be lamented that a certain amount of anta- 
gonistic feeling appears to exist between those whoregard the present 
ordnance service gun with favour and those who put their faith 
in our esteemed member Sir Joseph Whitworth and the merits of 
his rifled ordnance. I abstain purposely from any description of 
either system or any expression of opini The ord 
authorities, on the one hand, appear to hesitate adopti 
least, trying, what I am given to understand the ty 
authorities, on the other hand, have determined to give a fair trial 
to, namely, the 35-ton rifled gun on the Whitworth rifled system 
with elongated shot. If this intention be realised there will be 
an excellent opportunity of a fair trial, on what I conceive to be 
correct principles, stated thus :— 

77. the value of a rifle gun may be properly estimated by 
the lowness of its trajectory, and the length of its shell. The 
power of hitting objects at unknown distances depends greatly 
on the lowness of the trajectory. At very short distances ashorter 
shell may give a somewhat lower trajectory than at longer 

e8 





, or, at 


ones. 
78. It is highly desirable that there should be some fixed 
standard 


of length of range at which all guns should be fired, 
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If such standard of length were adopted the merits of guns and 
ammunition would be at once known by simply recording the 
elevation at which the standard dist was reached, and the 
length of the shell, expressed in diameters of the bore. The 
longer the projectile, and the lower the elevation at which it is pro- 
pelled, the greater is shown to be the power of the gun. 

79. One thousand yards may be now consid a short range 
for artillery ; and as upwards of 11,000 yards has been attained, a 
standard range of from two to three miles would answer the pur- 
pose. If this were carried out any one would be able to form a 
correct opinion of the value of any particular gun. For want of 
some standard very confused notions now prevail on the subject 
of rifled guns 

80. The length of the Whitworth Shooting Gallery at Manchester 
being 500 yards, it was the practice to compare the performances 
of different rifles and their ammunition at that distance, and 500 
yards became the standard of length. 

81. Other qualities, such as accuracy or figure of merit, charge 
of powder, weight of bullet, weight of rifle, &c., it may be de- 
sirable to know; but the key-notes are elevation and length of 
shell, which at once decide the value of the arm. In 1852 the 
average shooting of six rifles made by the best makers in London 
was 33in. The shooting of each rifle is recorded in a book printed 
by the War Department, which I have seen, and which affords 
evidence of the great advance made in the science of gunnery 
since that time. 

82 An infantry soldier will probably be as well armed with the 
new smull bore breech-loader, as far as accuracy, rapidity, and 
distant firing are concerned, as he is ever likely to be. He is now 
able to fire cight projectiles, loz. each, per minute, and make 
good practice at one thousand yards. But the power of infantry 
for attack or defence, even with the new breecch-loader, falls far 
short of what small bodies of infantry could do if armed with 
3-pounder field-guos drawn by two horses ; each man would be able 
to fire a far greater average weight of ammunition, and of a much 
more destructive character, than with the rifle. The trajectory 
at 1000 yards for the 3-pounder gun is not one-half that required 
for the rifle. 


BLACKFRIARS BRIDGE AND HOLBORN VIADUCT. 


83. The new Blackfriars Bridge and the Holborn Viaduct were, 
two months ago, opened for public traffic by her Most Gracious 
Majesty the Queen with great state and formality. As you are 
all aware, our vice-president, Mr. Cubitt, designed and constructed 
the bridge; and our honourable member, Mr. Haywood, as 
engineer of the city of London, the viaduct. I mention these two 
great works to record the date of their simultaneous completion ; 
at the same time I shall place a mark against the name of each 
engiveer, asa reminder of what they owe and are bound to pay us 
—escriptive accounts of their respective operations--which are 
monuments of grace and utility, admitted by all, and needing no 
eulogium fromme. 





ATLANTIC RAILWAY. 

84. In the course of last summer our Transatlantic brethren 
completed the extension of their railways between the Atlantic 
and Pacific Oceans, across the Rocky Mountains. The accounts 
hitherto received have been perhaps too highly coloured by local 
enthusiasm ; but I have been supplied with statements sufficiently 
authentic to prove that, on the day previous to the formal open- 
ing, ten miles of permanent way were actually laid by one working 
party, and about eight miles by another and rival party, each 
striving to attain the given point of junction. 

Wire Tramways. 

85. A few words only on a cheap and novel method of transport, 
useful for short distances in mineral and rough districts where 
railways cannot be made economically. The system may be 
briefly described as a continuous development of the plan often 
adopted in India, Australia, and America, of bridging over rivers 
by means of a single wire rope,on which loads are transmitted in a 
bucket suspended by a pulley. 

86. The endless wire rope now adopted is supported on a series 
of pulleys, carried by substantial posts about seventy yards apart, 
on the average, passing round a clip drum at the end, and worked 
by an ordinary movable steam engine. Boxes carrying from one 
to 5 cwt. are hung on the rope in such a manner as to main- 
tain the load in equilibrium and pass over the supporting pillars 
with ease. The line is worked at aspeed of about tive or six miles 
an hour, and the rope being endless, the full boxes travel on one 
side of the supports, the empty ones returning on the other. 

87. However rugged the country, the line can be constructed 

uickly, and without necessitating much more engineering work 
than an ordinary line of telegraph. The cost of a line calculated 
to transport 100 tons a day appears to be about £400 per miles 
complete for working, and the average cost of transport is about 
twopence per ton per mile, including maintenance. The plan has 
been in operation about ten months. About thirty-five miles of 
line have been made,and upwards of 100 miles are in construction. 

Mont CENIS TUNNEL. 

88. The long tunnel popularly known as that of Mont Cenis 
really passes below a different mountain. It connects the rail- 
ways of Italy, converging at the town of Susa, at the foot of the 
eastern slope of the Alps, with the railways of France, at 
present terminating at the village of St. Maurice, in Savoy, west 
of the range. The mode of driving this tunnel has been before 
described ; at present there is only one mile of driftway to finish; 
the rate of progress being from 34 to 4 yards per day, the piercings 
from end to end re | be expected early in the spring of 1871. The 
enlargement to full size, and the lining of the tunnel, is always 
kept up to about 300 yards behind the headings in each direction. 


Mont Cents Rariway. 


89. The Mont Cenis Railway is a work quite independent of the 
lines which the tunnel is intended to connect. It cannot possibly 
be called a rival scheme. The practical results of the working of 
this line, which after all is merely an experimental and provisional 
one, must be considered by all who view it without prejudice 
highly satisfactory. 

90. Only three interruptions have occurred since it was opened, 
me gma of them were from any cause arising from the system 
itself, 

91. I pone most of my audience are aware that the rails are 
laid on the outer edge of the highway across that part of the Alps, on 
& narrow gauge, having extremely sharp curves, and excessively 
steep gradients—the curves and gradients, in fact, of a mountain 
road—inasmuch as the rails follow its surface. The locomotive 
engines obtain the necessary adhesion, and at the same time insure 
perfect safety to the train, by the lateral pressure of horizontal 
wheels upon a central rail. 

92. Owing to the limited date for its existence, which will pro- 
pried be only two years longer from this time, it has been quite out 
of the question to construct all the necessary protective works 
which would have been executed for a more permanent line. From 
peculiar causes, at first — s unavoidable, the mechanism of the 
moving power was, until very lately, imperfectin design and inferior 
in workmanship, the result being continual repairs, with scant 
power, and consequently only half loads ; the fact being that the 
old stock could hardly drag 20 tons behind it, whereas the new 
engines will take up 50 tons, exclusive of their own weight. 

93. The Mont Cenis Railway, between St. Michel and Susa, is fifty 
miles in length, and has cost £8000 per mile. Had the line beencon- 
structed on the usual gauge, and with a more yd see we way, 
the cost would have been £11,000 per mile. £12,000, including sta- 
tions, may be safely reckoned upon as the cost per mile of similar 
lines. On this central rail system a comparison of distances over 
such a country along lines prepared fer ordinary locomotive 
engines, to travel over gradients of 1 in 30, the time of moving 
and first cost would probably be as 1 to 3; this difference of distance 
must also be taken into account when calculating and comparing 
the cost per mile of working over each system, 





94, The working expenses have been peculiarly heavy—namely, 
about five shillings per train mile. The genera’ os. repairs, 
and maintenance thus calculated per train mile would of course 
be reduced by a higher mileage. The yearly train mileage is 
about 113,000, or 310 miles daily. On the ascent the engines are 
perfectly steady, and equally so on the descent ; in either direc- 
tion it seems next to impossible for engines or trains to get off the 
rails ; and, in conclusion, it may be, stated that up to the end of 
1869 about 68,000 passengers have travelled over this line without 
the loss of life or limb. 

Suez CaNnaL. 

95. This renowned work is about 160 kilometres, nearly 100 
English miles, in length, from Port Said, on the Mediterranean, to 
Suez, at the head of the Red Sea. There are no locks. Our 
worthy member Mr. J. F. Bateman, F.R.S., has given its history, 
and has anticipated most of what I might have said about the 
Suez Canal; but I have received, though too late to introduce 
here, some new and interesting particulars, which I will endeavour 
to put before the members in some accessible shape at the earliest 
opportunity 

. Meantime I will mention one special fact. Between the 
15th May and 15th June of last year, when the works were in full 
swing, fifty-eight immense steam dredgersand 11,000 labourers were 
at work, and upwards of 24 million cubic yards of materials were 
got out, being at the rate of more than 80,000 cubic yards daily. 
In the course of the coming spring I believe a depth of 26ft. of 
water throughout will have been attained. The expense up to the 
last accounts appears to have been about sixteen millions sterling. 
Many good judges affirm that it will be a very excellent financial 
speculation at this or a larger cost. I myself believe it will, 
although Iam bound to confess that at one time I thought other- 
wise. 

97. But my proper business is to consider it as a work of 
engineering, and to echo my friend Bateman’s words, ‘‘Great as 
respects its magnitude and the country in which it has been 
executed. A great work more from its relation, however, 
to the national and commercial interests of the world than from 
its engineering features. It is in this sense that the undertaking 
must be regarded as a great one, and its accomplishment is due 
mainly to the rare courage and indomitable perseverance of M. 
Ferdinand de Lesseps, who well deserves the respect he has com- 
pelled, and the praises which have been bestowed. . By 
cutting across the sandy ligament which has hitherto united Asia 
and Africa, a water communication has been opened, which will 
never again be closed so long as mercantile prosperity lasts or 
civilisation exists. 





SALE AT THE GUN BARREL WORKS AND 
MILLS, ADDERLEY-STREET, BIRMINGHAM. 


THE sale of effects left at the Gun Barrel Works and Mills, 
Adderley-street, Birmingham, by Messrs. Millward and Son, who 
have now removed their business to the Hazelweell Mills, King’s 
Norton, took place on Wednesday, the 19th inst., Messrs. Bloore 
and Son, Cannon-street, Birmingham being the auctioneers. 
Messrs. Millward left on account of Messrs. A. Everitt and Sons, 
the great metal tube manufacturers, requiring the property they 
occupie | to extend their premises. As will be seen by thetollowing 
priced catalogue, most of the articles went at a very low rate, but 
this is accounted for by the very bad state of the gun trade. 
Manufacturers have not half work for the machines, &c., they 
have, and it is not likely they would purchase others; for an 


article is dear at almost any = if we have no use for it. The 
majority of buyers seemed to be brokers, and they were very shy, as 
most of them have their placesoverstocked with similar tools. The 


principal articles were two engines and a boiler. The first was a 
30-horse power condensing beam engine, with 9in. main shaft 
and fly-wheel ; this, as will be seen from the following list, ew 
fetched £57 10s., and was cheap to break up ; in fact, it was wort: 

little else when shifted from its present position, as it is one of 
the old-fashioned sort, and very much worn ; the beam, fly-wheel, 
shaft, and driving-wheels would do again, so it was a bargain. It 
is wonderful how some of these old condensing beam engines last 
so long; there are several of them in the “‘ Black Country” that 
have worked for colliery pumping engines nearly fifty years, in- 
cessantly night and day, without hardly ever requiring repairs. 
The second engine, a 16-horse power high-pressure, with beam, 
working inacastiron frame, in good repair, went very cheap at £50. 
The boiler was in good condition, and, with mountings, sold for 
£48, a fair auction price, as it would take some trouble to remove 
it. Following will be found the detailed list, with prices and 


remarks :— 
Top Shop, No. 1. 
LoT 


1. Iron vice and bench, 3s. 6d. 
2. Pair of bellows, 4s, 
3. Pair of ditto, 3s. 
4. Three work benches and bearers, 5s. 6d. 
[All very cheap ; we may say given away. ] 
Middle Shop, No. 2. 
6. Five and a-half inch iron vice, 13s. 
7. Five inch ditto and bench, 10s. 6d, 
8. Smith’s anvil and block, 4s. 
9. Pair of mearly sow 18in. circular bellows and frame, £1 10s, 
10. Pair of 20in. bellows, 3s. 6d. 
11. Five and a-half inch vice and bench, 9s. 
12. Three and a-half inch vice, 8s, 6d, 
13. Five inch ditto, 4s. 6d. 
14. Four inch ditto, 4s. 6d. 
15. Four and a-half inch ditto, 7s, 6d, 
16. Two vice benches and bearers, 3s. 6d. 
17. Three and a half-inch vice and bench, 6s, 6d. 
18. Ninety feetof iron gas piping and nine bracket burners, 5s. 6d. 
[All excessively cheap. ] 
Middle Shop, No. 3. 
Four and a-half inch iron vice, 7s. 6d. 
Four inch ditto, 3s. 6d. 
Four inch ditto, 6s. 6d. 
Four inch ditto, 5s. 6d. 
‘0 vice benches, 2s. 
Three and a-half inch vice, 4s. 6d. 
Ditto, ditto, 1s. 
Four and a-half inch ditto, 7s. 
Vice bench, 24ft. long, and bearers, 4s. 6d. 
Four inch vice, 5s. 
Ditto, ditto, 5s. 
Ditto, ditto, 6s. 6d. 
Vice bench, 18ft. long, and bearers, 4s. [Some of these well 
“ » ap pts pea on 
. Pair of nearly new 20in. bellows, with frame, tuyere, and 
tro hearth plates, 128 Gd [Very cheap} — 
6s. 


BSPSSESSREESES 


34. Smith’s anvil and bloc 
> ae iron bey = pulleys, 18s, 

. Four asso’ iron eys, two wood ditto, and - 
wheels, 13s. (These should have fetched move} raaboctad 
co . of 29in. round iron shafting, with 48in. iron pull 
two smaller ditto, bevelled spur-wheel, two coupling bloc! 4 an 
carriages and brasses, wall box, and three strong iron columns, 

with tie rods, £7. [A fair price. 
mt -_ of iron gas piping and nineteen burners, lls. [Very 
40. 36ft, of Sin, round iron theta bevelled 
, . of Zin, round iron ting, two spur-wheels, 
two coupling blocks, wall box, hange pairs umm 
— tnd rams, 15s. ys pgonsiored aa ‘4 
. Counter shaft, with 36in. iron pulley, bevelled spur-wheel, 
omioge, iron columns and wood supports, £2 2s. 6d, “i 
42, Five assorted iron pulleys and wood ditto, 12s, 
43, 100ft, of iron gas piping and four burners, 8s, 





44. 80ft. of 2in. water piping, £1 10s. [All these articles were a 
little worn, but cheap.] 
Middle Shop, No. 5. 
46. Pair of 36in. smith’s bellows, £1 15s. 
47. Very excellent gun barrel rough boring bench, with driving 
pulleys, gearing, water and piping, 17s. 6d. 
48. Ditto <a age bench, with chains, weights, pulleys, and 


, £1 2s. 
49, Ditto, ditto, ditto, £1 5s. 
50. 80ft. of iron ‘gas piping, and five burners, 7s. [Had been 


well used, but worth three times the money. ] 


Middle Shop, No. 6. 

52. Pair of 20in. smith’s bellows and piping, 9s. 

53. 42ft. of 3in. round iron shafting, with three coupling 
blocks, two wall boxes, and five pairs of plummer blocks and 
brasses, £6 15s. 

54. 115ft. of iron gas piping and fifteen burners, 9s. 6d, [Cheap.] 


Old Forge. 
56. Pair of 36in. smith’s bellows, with frame, tuyere, and tub, 
£2 17s. 6d. 


57. Smith’s anvil, 3 owt. 3 qrs. 19 1b., and block, £1. 

58. Large iron swage and block, 5s. 

59. Iron water bosh, 12s. 
an yd of 36in. bellows, with frame, tuyere iron and bosh, 

7s. 6d. 

61. Smith’s anvil, 2 ewt. 1 qr. 13 Ib., and block, 10s. [Cheap.] 

62. The sound and excellent materials forming large heating 
furnace, 11ft. X 6ft., with heavy iron plates, buckstaves, damper, 
chain, and lofty chimney stack, £12. [About six tons of iron and 
good red and white brick, so that it was very cheap. ] 

63. Iron floor plates, at per ton, £2 12s. 6d. 

64. Smith’s swage and thock, 5s. 

65. Four stop valves, 8s. 

66. 4}in. iron vice, 6s. [A fair price, as they were well worn.] 

68. An excellent 30-horse power condensing beam engine, on 
massive iron bed and standards, with force pump, stop and check 
valves, steam and exhaust pipes, 8ft. of 9in. square iron shafting, 
heavy fly-wheel 18ft. diameter, two 8ft. driving wheels, carriages, 
&e. &c , £57 10s, [See remarks at commencement. ] 

69. Pair of very powerful lever shears with extra cutters, 9in. 
shaft, crank, 5tt. ¢driving wheel, standards and carriages, £4. 
[Worth six times the money. ] 

70. A capital gun vee | straightening press, with fly-wheel, 
fast chee] pulleys, and 36in. iron driving pulley, 9in. on face, 

eap 

71. Pair of powerful barrel bending rolls, with housings, bed 
plate, clutch box, driving wheels, standards and carriages, £5. 

72. Pair of ditto gun barrel rolls, with housings, bed plate, 
ar box, 7in. shaft, pair of spur driving wheels, carriages, &c., 


73. 13ft. of llin. iron shafting, with 3ft. Gin. bevelled 
spur wheel, two 4ft. spur wheels, carriages, and brasses 

74. Counter shaft, with 4ft. driving pulley, bevelled 
mitre wheel, carriages, and brasses, 

75, Large iron pump, with cistern and piping, £1 7s. 6d. 

76. Another ditto, with 5ft. iron pulley and crank, £2 10s, 

77. Lead lined cistern, 6ft. 6in. x 2ft., £1. 

78. Water piping, £1 17s. 6d. 

79. Ditto, ditto, 5s. 

80. Ditto, ditto, 

81. Gas piping, ’ 

82. Ditto, ditto, 15s. [All cheap enough for scrap.] 

Smith's Shop. 
83. 6in. vice and bench, 14s. 
. Pair of 36in. ‘smith’s bellows, with pulley, crank, frame, 
tuyere, and bosh, £4. 
. Water bosh and hearth plate, 10s. 
. Smith’s anvil, 3 cwt. 211b., and block, £3. 
. Smith’s sw: 
. Heavy iron bosh, 15s. 
89. Iron vice and block, 6s. [A good price.] 
, New Forge. 

91. The sound and excellent materials forming large heating 
furnace, 12ft. x 6ft., with heavy iron plates, buckstaves, damper, 
chains, fire bricks, and lofty chimney stack, £14 10s, [Same 
remarks as to other furnace apply-] 

92. Pair of barrel rolls and pinions, £4. 

93. Pair of ditto bending rolls, £2 10s. 

94. Pair of ditto bending rolls, with housings, bed plate, clutch 
block, 4ft. driving wheels, pinions, &c., £5. [Very cheap. ] 

95. A very —- 16-horse high-pressure beam engine, on 
massive iron standards and bed plate, with force pump, governor, 
stop and check valves, steam pipes, 8ft. Gin. of Gin. round iron 
shafting, 8ft. fly-wheel, 6ft. driving wheel, carriages, and brasses, 
£50. [See commencement. ] 

96. Heavy iron driving wheel 7ft. Gin. in diameter, with 6in. 

ft, carriages, brasses, and two iron bed plates, £5. 

97. 8ft. of 44in. round iron shafting, 8ft. drum, 39in. on face, 
3ft. 9in. driving pulley, 3ft. cog wheel, carriages, and brasses, 
£3 15s. |Almost given away. 

98. A capital cylindrical r, 25ft. long, 6ft. Gin. in diameter, 
with stop ani check valves, float, furnace uvor, bars, damper, and 
brick seating, with heavy ironwork, £48. [See commencement. ] 

99, A very superior steam hammer, equal to 6 cwt. stroke, by 
Joy, £32. [Bought in. Worth £90 

160. An excellent mortar mill, 5ft. pan and 2ft. wheels, with 
vertical shaft and gearing, £4 10s. [Bought in.] 

101. 20in. fan, 10s. 

102. Wood shaking barrel, 4s. 

103. Polishing frame, three pulleys, and shafting, 3s. 

104. Drying stove door, and frame, 3s, 6d. 

105. Iron winch and gearing, 1s. 

106. Lathe and frame } 7s. 

107. Ditto, ditto 

108. Ten polishing bobs, 3s. 6d. 

109. Two circular saw benches Ss. 

110. Two 6in. leather bands 

111. Large tinning box and ironwork, 6s, 6d, [All rubbish, 
dear at any price.] 

112. 4ft. iron driving pulley, 15s. 

113. Three bags of lock plates, 6s, 

114. Pair of steps, 13s. 

115. Two pairs ditto, 2s. 6d. 

117. Pair of very superior steam governors, suitable for a 120- 
horse engine, £2 10s. 

118. Pair of ditto, for a 40-horse ditto, £2 5s, 

119. Pair of ditto, ditto, and £2. 


120. Schiele’s patent fan, for two oe 17s. 6d. 
121. Quantity of heavy cog and other wheels, in lots, £1 ‘ [All 
very cheap. 


» £7 10s. 


x 


BASF 


Sword Mill. 
122. Der' indstone, 4ft. 3in. diameter, 104in. on face, with 
horse block siete frame and swarf board, £1 oe pve 
123, Ditto, ditto, 5ft. 3in. diameter, 9yin. on face, with ditto, 


itto, £2. 

124, Ditto, ditto, 4ft. 9in. diameter, 9}in. on face, with ditto, 
ditto, £2 5s. 

128. Bilston hollowing stone, 4ft. in diameter, 22in. on face, 
with ditto, ditto, £3. 

126. Heavy iron bosh, 5s, 

Te Ee [All at a fair 
price, ; 


Barrel 
129. Bilston ho! stone, 5ft, Gin, diameter, 19in. on fi 
= age omy comers Pomel mee fA good 
. Ditto, ditto, ft 9in, diameter, 20in, on face, with ditto, 


Feet 
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131. a red grindstone, 5ft. 10in. diameter, 19in. on face, with , 
spindle, p , horse block, chains, frame, and swarf board, £1. 

> ee poem, 4ft. 6in. diameter, 15in. on face, with 
ditto, ditto, £1. er 

133. Swarf board and gri frame 12s. [A fair price.] _ 

134, An excellent and nearly new gun barrel rough borin 
bench, with large iron bosh, pulleys, and gearing, £10. [A 


rice. 
, 135. Another ditto, ditto, £1 12s. 

136. Iron water bosh, 5s. 

137. 21ft. of 2hin. square iron 
pulley, 3ft. beve spur wheel, and 


, 6ft. driving) 
plummer | 
locks and brasses. cna £3 10s. 

138. ate shaft, with — 36in. iron pulle: amen 

ur wheel, twostrongiron columns, carriages, Trasses. 

139. 11ft. of 2}in. round iron shafting, with 36in. iron pulley, 
12in. on face, wood pulley, three wall brackets, carriages, and 
brasses, £1 7s. 6d. 

140. 4in, vice and bench, 4s. 

141. Pair of 30in. smith’s bellows, with frames and tuyere iron, 


14s. 

142. Smith’s anvil, block, and steady, 15s. 

143. 22ft. of 4in. square iron shafting, with drum 10ft. 6in. 
diameter, 48in. on face ; another, ditto, 3ft. 6in. diameter, 16in. on 
face ; 30in. spur wheel, clutch box, four carriages, and brasses, 
£2 10s. 

144. 10ft. Gin. of 34in. square shafting, with 10ft. 6in. drum, 
42in. on face, 2ft. Gin. spur wheel, two pairs of plummer blocks 
and brasses, £3 5s. [A little less than scrap price.] 

Yard, &c. 

146. New Derby grindstone, 6ft. 3in. diameter, 18in. 
face, 17s. 6d. 

147. Another ditto, 5ft. 6in. diameter, 19in. on face, 15s. 

148. Geantit — a. =. diam: = 18in. on face, 12s, 6d. 

149. tity of old grindstones, 

150. 16ft. of 3in. square iron shafting, 17s. 

151. Excellent mahogany office table, fitted with four drawers 
and inlaid leather cloth top, size, 5ft. X 4ft.,17s. 6d. [All cheap.] 

152, Strong and excellent four-wheel trolley, and gearing, 
[Not sold.] 

153. Narrow wheel cart, £1 12s. 6d. 

154. Capital covered spring cart, £7. 

155. Handsome roan gelding, a known good worker, £10. 

156. Set of oart tackle, £1 7s. 6d. 

157. A sound weight ing iron boat, in excellent condition, 
£31. [Tolerable prices, as they were all well used. ] 


on 








WHAT AMERICANS THINK OF H.M.S. MoNARCH.—We cut the 
following from the New York Times. It is only necessary to add 
that the Monarch is a turet-ship, and has nothing in common 
with the American Monitor :—“‘A letter from Captain Macomb 
suggests to Vice-Admiral Porter that a board of officers shall 
examine the British ironclad Monarch, which brings the remains 
of Mr. Peabody tc Portland ; and a Washington paper tells us that 
‘Captains’ Lenthal and King have accordingly been appointed 
to this duty. The Monarch is described as ‘a modification of our 
monitors.” So she is, but such a modification that a monitor 
built with the same amount of money would be a match fora 
fleet of Monarchs. The Monarch represents the combined genius, 
we believe, of Cowper, Coles, Reed, and Scott, and was intended 
to ‘embrace everything’ valuable in ironclad construction. But 
apart from her excellent steam machinery and beyond the 
execution of the work itself as an iron ship, there is no point in 
the design of the Monarch worth our notice. We have diffi- 
culty enough in getting appropriations to keep our own ironclads 
in repair (to say nothing of the new ships whose construction is 
recommended by the Secretary of the Navy), without attempti 
to copy the costly mongrel Monarchs of Great Britain.” 
Who on earth is the “‘Cowper” referred to, who seems to have 
had so large a share in the production of the Monarch? Is it 
possible that the good people who edit our contemporary regard 
Cowper as one, and Cole as one, and hold that a ‘‘Co.” ought to 
exist as well? This comes of turning surnames into christian 
names, or as brother Jonathan has it ‘‘ baptismal prefixes.” 


NoveL RECLAMATION OF LaND.—In Tattershall parish are 
hundreds of acres of waste land, ucing food for neither man 
nor beast—a dreary moorland, where wild grass and ling grow 
feebly between the roots of Scotch fir trees cut down some years 
since. This land, altho never heretofore worth sixpence an 
acre, has been ascertained to be capable of bearing good root 
crops when properly cleared, drained, and clayed. Small attempts 
have from time to time been made in this direction with more or 
less success, the chief obstacle being the great expense of manual 
and horse labour in digging out and carting away the roots of the 
trees. It has been reserved for Mr. John Robert Bankes, Lord 
Fortescue’s energetic and enterprising mt and steward, to 
attempt a bolder experiment by calling in the —- power of 
steam to free the land from roots and plough the ground. After a 
consultation with Mr. Toepffer, of the North Lincolnshire Steam 
Cultivating Company, Mr. Bankes made a contract with him, and 
allotted the company a tract of ground on which to commence 
operations. The work, which has now been going on for some 
weeks, is of the most eg ey and is worthy of a 
brief description. The land, which is of a light, sandy, and 
gravelly nature, is studded with the stumps of Scotch fir trees, 
about eight or ten feet apart, in rows at the some distance from 
each other: most of the trees have been at the base 12in. to 20in. 
in diameter. The modus operandi is as follows :—Two large 
ploughing or winding engines, of 20-horse power, are placed about 

yards apart, with a row of the tree-stumps between them. 
Ene eugene to Sted with a drum holding 400 yards of strong steel 
rope. To start the work one of the ropes is stretched across to 
the opposite engine, passed round a sheaf pulley, and thence re- 
turns to the engine and is fastened to its hind axle. Coupled to 
the pulley, or snatch-block, as it is called, by means of a stout chain 
there is a very strong claw-anchor—an enormous and powerful 
hook, with two flukes. The rope of the second engine is fastened 
to a chain at the back of the anchor. Four men now lift this 
anchor, by means of two poles laid underneath its beam, and place 
it two feet behind a tree stump. At a given signal the engine 
begins to haul in its rope, the anther quiity draws into the soil, 
the flukes take firm hold of the roots, and, in less time than it 
tak powerful ine by sheer force tears the 
firmly rooted. We are told that 
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ABSTRACTS OF SPECIFICATIONS, 
The following descriptions are made from Abstracts prepared expressly for 
{Tut ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
om, ¥- WALKER, Dundee, “ Motive power engines.”—Dated 6th July, 


Two conical or bevel wheels (toothed) are mounted so as to gear with 
one another, their axes revolvi in suitable bearings and forming an 
obtuse angle with one another. Thus, at one part of their periphery the 
faces of these wheels are near ee and their teeth gear with one 
another, while at the other parts of their poeey there is a distance or 
clear s between the teeth of the one and the teeth of the other. 

this clear space an induction pipeconveys the working fluid to a 
point a little on the one side or the other of that part of the wheels which 
are in close gear, and the fluid thus conveyed enters the left be- 
tween the top of the tooth of the one wheel and the bottom of the hollow 
into which this tooth gears the other wheel, and tends to force the 
wheels apart. This force being applied at one side of the central gearing 
line, causes the wheels to rotate so as to increase the spaces occupied by 
the fluid between the teeth.—Not proceeded with. 

2033. W. S. Wyse, Chandos Chambers, Adelphi, ‘ Lubricating steam cylin- 
ders.” — Dated 6th July, 1869. 

The object is to lubricate the cylinders of steam es when there is 
no steam in the cylinders, automatically, slowly, and so as to prevent 
waste, for which —— the delivery of the lubricant is regulated 
means of a screw: ve for adjusting the size of the orifice lead 
the cup or reservoir, and the admission of the lubricant into the cylinder 
of the engine is controlled by means of a single valve actuated by the 
pressure of the steam.—Not proceeded with. 

2069. J. Arrken, Lassivade, “‘ Motive power.”—Dated 9th July, 1869. 

The inventor takes water out of a reservoir or other source by placing 

from the syphon it falls on a water 








in itasyphon. On the water issuing 

wheel, which it actuates, and transfers the power as wished. re is a 
1p between the water and the y ord thesyphon. This may be applied 
a mill wheel. The pump is to the syphon before starting, and it 

will work awhile without any additional su 'y, but only for a short time, 

and, therefore, it is attached to the wheel by astrap. The pump may be 

the ordinary lift pump or any other.—Not proceeded with. 


2072. W. Attan, and P. Dag, Sunderland, “‘ Marine steam generators.” — 
Dated 9th July, 1869. 
generator 


consists of vertica] boilers connected in one or more 
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oy such diameters that ahigh pressure may be used without danger. 
me boiler of each pair has a furnace, by preference with ordinary large 
cross water tubes, for improving circulation and increasing the evapora- 
tive efficiency. Alongside of each of these boilers is another boiler con- 
taining a combustion chamber, connected to the furnace of the other 
boiler of the pair by a flue or tube surrounded by a larger tube, and 
there is a water space between. Each combustion chamber contains 
vertical water tubes. The gases generated in the furnace boilers pass into 
the combustion chambers by the flues’or passages above mentioned, and 
are there thoroughly ignited and burnt.—Not proceeded with. 

2081. J. Bearp, Droylsden, ‘‘ Pumps.”—Dated 10th July, 1869. 

The inventor uses a rack furnished with cogs, and of such a length as 
may be necessary for the full stroke of the piston, and which may be fixed 
to the frame or support that carries the pump. Into this rack gears a 
segment of a wheel, on one side of the centre of which is formed a handle cr 
lever, or a socket may be formed instead, into which a handle or lever can 
be inserted. The piston rod of the pump is attached to the centre of the 
segment.—Not proceeded with. 

2050. W. E. Newton, Chancery-lane, ‘‘ Puddling furnaces.” -A communi- 
cation.—Dated 7th July 1869. 

The furnace is made in a circular form, and is mounted on rollers or 
castors, so that it may be rotated horizontally on its vertical axis by 
means of a pinion or worm wheel taking into a circular rack which passes 
all round the furnace. The ore or metal to be melted is placed in a set of 
crucibles, or the molten metal which is to be decarbonised is placed in a 
vessel above the rotating furnace, and is heated thereby. In the decar- 
bonising furnace a series of hollow perforated stirrers are employed, and 
ure supplied with superheated steam and highly heated air, and as the 
apparatus is carried round the steam and air issue from the stirrers and 
percolate through the molten mass, thereby carrying off or consuming the 
carbon contained in the metal. 

2051, W. ARNOLD, Bernsley, and W. CARNELLY, Fallowfleld, ‘ Steam boilers.” 
—Dated 7th July, 1869. 

This refers to arrangements capable of being adapted'to existing boilers, 
whereby the products of combustion arising from one _fire-place 
are caused at pleasure to pass over another, so that the products from 
newly fed fuel travel in contact with a highly-heated mass, by which the 
smoke is consumed. 

2083. J. 8. Crosstanp, Manchester, ‘‘ Steam boilers.”—Dated 10th July, 
1869. 

This consists, First, in the peculiar management, combination, and 
moce of applying a compound engine with three steam cylinders. 
Secondly, in the peculiar arrangement, combination, and mode of 
applying a compound engine with two steam cylinders. Thirdly, in the 
peculiar arrangement and combination of a pair of compound engines 
with three cylinders to each pair of engines. Fourthly, in the peculiar 
arrangement and combination of a pair of compound engines with two 
cylinders to each pair of engines. 

2097. J. Henverson, Leith, ‘‘ Surface condensers.”—Dated 12th July, 1869. 

A cast iron casing of any convenient form is made for receiving the 
steam or fluid to be condensed or refrigerated, and within this casing 
there is fitted a vessel to receive the cold water by any convenient inlet 
and outlet pipes. This cold water vessel is made by preference of copper, 
and as thin us possible consistently with the requisite strength to with- 
stand the pressure. It is made by preference in the form of an inverted 
cone, with a spherical or dome-shaped top, and _ it is fitted internally with 
a shell arranged to spread or distribute the cold water over the surface. 
It is the external surface of this conical vessel which acts as the con- 
densing or refrigerating surface, and projecting rings or flanges may be 
fitted or formed on the outside of it to lead off the water due to the con- 
densation of steam on its surface.—Not proceeded with. 

2106. J. Prret, Paris, “‘ Slide valves.”— Dated 13th July, 1869. 

Tnis consists in a novel system of slide valve, with interior distribution 
kept in equilibrium by springs, with variable expausion gear for steam 
engines, and elastic force machines generally. The inventor uses aslide 
valve with two ports covered with a concave plate fixed in the direction 
of the movement of the slide valve, and receiving steam from the gene- 
rator by a pipe joining on to the opening, and communicating it from 
thence to the cylinder by two orifices which the slide valve expose alter- 
nately by means of the two ports made for this purpose. 

2066. F. Baker, Kennington, ‘‘ Opening level crossing gates."—Dated 9th 
July, 1869. 

This consists in opening, closing, and securing all four gates of a railway 
level crossing by the single traverse of a lever, so that when the gates are 
open to the cart or foot road all points are locked and all signals blocked, 
and thus preventing the possibility of accidents from trains passing over 
such crossings at the sume time as carts or other conveyances, or foot 
passengers, are crossing. 


Class 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


2013. T. Graname, Leamington, “ Barges and boats.”"—Dated 3rd July, 
1869. 

The inventor uses the husk of the cocoa nut, a material which he finds 
to combine in an extreme degree the properties of lightness, elasticity, or 
resilience and strength. In some cases he makes a vessel with a double 
skin of very thin metal, and to give sufficient rigidity and strength he 
fills the space between the skins with pieces of cocoa nut husk, cut to a 
regular form soas to fit closely together and entirely fill the between 
the skins. The pieces of cocoa nut husk may be cemented the one tothe 
other with a water proof cement, so as to form a solid mass of great 
strength, giving a firm support to the skin, to enable it to resist any 
blows to which it may be exposed; should the outer skin in any case be 
perforated the cement will prevent the husk from becoming saturated 
with water, and the buoyancy of the vessel will not be impaire 
2023. T. Witson, Birmingham, ‘' Velocipedes.”—Dated 5th July, 1869. 

The inventor makes the axle of the propelling wheels of the velocipede 
in the form of a double crank or winch, the double crank or winch 
being operated directly by the hands of the person seated on the 
velocipede. The propelling wheels are made fast upon the ends of the 
axle, and the wheels are made of larger diameter than usual, whereby 
great speed in the velocipede can be obtained.—Not proceeded with. 


2027. J. Kwicut, Huntingdon, “ Four-wheeled vehicles.”—Dated 5th July 
aa 


The inventor makes the rear part or body of the carriage separate from 
the box or coachman’s seat, and connects them by means of a locking 
plate placed directly beneath said seat. The latter he mounts on the axle 
of the fore wheels, so that the whole of the box or driver’s seat may move 
to the right or to the left at an angle with the body of the carriage when 
the latter is turning. By this means, when the horse or horses turn the 
shafts in one direction or the other, the driver's seat, and consequently 
the driver, will be turned therewith, so that the horse or horses will 
always be in front of the driver, who will be further enabled to see 
pppr aching vehicles when turning the carriage in a crowded thorough- 

are. 


2037. W. Bray, Stockton, New Jersey, 
Dated 6th July, 1869. 

This consists in isolating the provision chamber of such a carriage from 
the external air, and forming a current of air within the chamber by means 
of a rotary fan or otherwise, so that the air may be made to pass through 
an ice chamber, and also through a vessel containing an absorbent of 
moisture and noxious vapours, and then returned to the provision cham- 
ber, and then kept at a low temperature, pure and dry, conditions which 
are essential to the preservation of animal and vegetable substances. 
2044. J. R. Rocers, Hastings, ‘* Velocipedes.”—Dated 7th July, 1869. 

The inventor constructs a velocipede for one or more persons, either by 
making a wheel with two tires or circular rims, and one centre nave, hub, 
or stock, having spokes which radiate to the right and left, and connect 
the two tires or rims to such centre nave, hub, or stock; or the spokes can 
be arranged in distinct sets at or near each end of the nave, hub, or stock, 
connecting the two tires or circular rims to the same, and, if required, 
the nave, hub, or stock may be in two or more parts firmly connected to- 
gether.—Not proceeded with. 

2048. F. Trapres, Puris, “ Velocipedes.”—Dated 7th July, 1869. 

Taking an ordinary velocipede at the top of the fork, immediately 
above and under the nut which fixes the handle to the fork, the inventor 

laces an instrument which enables the rider, by means of a belt round 
his waist and a strap, to attach his body to this instrument, and thereby 
greatly to relieve the labour hitherto thrown on the feet and legs of the 
rider. This instrument is a stem of metal of a cylindrical form, ha 
at the upper extremity a horizontal branch at one side of the stem flat- 
tened and pierced. 

2060. T. KNow.es, Birmingham, ‘‘ Permanent way.”—Dated 8th July, 1869. 

It is proposed to form the sleepers of wrought iron plates, rolled flat 
in the first place, and with rectangular recesses on the upper surfaces, 
such recesses extending transversely across the plates. rolled plate 
fay | or may not have a flange formed on the under side at each end, and 
is then by preference corrugated in an ordinary or other corrugating 
machine, which, if desired, slightly arches the same,‘and produces a series 

‘of transverse corrugations on the plate in a direction parallel to the rail, 
means being taken at the same time to deflect the outer edges or sides of 
the rectangular recesses, so as to impart a dovetailed shape thereto, or 
cause them to project inwards slightly. These transverse sleepers, which 
may or may not extend to both rails, are laid ey f upon the 


ballast, 
and the are secured thereon by means of a loose jaws, fitting 
the web and fieciges of the tall, and provided with feet 


* Railway provision carriages.”— 


y 
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2064. H. H. Mrxpocn, Staple-inn, “‘ Propelling boats.”—A communication. 
—Dated 9th July, 1869. . 

This relates to previous letters patent, dated 18th December, 1867, 
No. 3604. The revolving drum referred to in the specification filed in pur- 
suance of the above patent was driven by a steam engine. The present 
invention consists, First, in an apparatus to be used for driving the drum 
by manual labour instead of by steam power in cases where 'but little 
power is required. The apparatus is constructed as follows :—The ro 
or chain passes around a vertical clip drum or pulley mounted on an axis 
on the side of the boat. The pulley is driven by means of a toothed 
pinion, which is mounted on a shaft, turned by a hand wheel, and gears 
into teeth formed on the inside of the drun.. 

2084. J. B. Couper, Dunfermline, “ Horseshoes.” —Dated 10th July, 1869. 

The shoes are formed chiefly of india-rubber or similar material, 
but in order to insure a better support to the hoof, and to give rigidity to 
the shoe, an open'frame of metal is used, on both the upper and under sides 
of which the india-rubber is fixed, so that the hoof rests on a pad of the 
india-rubber all round, thus giving a soft bearing to the hoof, while the 
under layer of india-rubber gives a better foothold than the ordinary metal 
shoe.—Not proceeded with. 

2091. Q. D. and T. J. Martin and Co., Ballymacarrett, and W. Orr 
LiGoNIEL, Down, “ Couplings and wheels for shafting.”—Dated 12th July, 
1869. 

This consists in imparting elasticity to one or more joints or couplings 
and wheels of the shafting and gearing, by introducing springs, or india- 
rubber, cork, or other similar elastic subst or subst. into either 
part or half of such joint or coupling, so as to be acted upon by the other 
part or half of such joint or coupling, or by introducing such springs or 
other elastic substance or substances between the rim and arms, or at the 
centre or boss of the wheel. The joint or onmneg of this invention 
accordingly is composed of two separate parts, each of which is attached 
to or fixed upon a shaft. One of these parts consists of a circular block 
of iron or other metal, bearing on the outer side the form and appearance 
of, but differing in dimensions from, an ordinary face coupling. The 
inner or adverse side is furnished with oye or more cavity or cavities, 
extending from the boss to or towards the periphery of the joint or 
coupling, and of sufficient size to receive and give working freedom for a 
snug or paw Or shugs or paws upon the other part of the joint or coup- 
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Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2000. H. Turner, Leicester, ‘‘ Weaving fabrics.”—Dated 2nd July, 1869. 
This consists in having two sheds, with the india-rubber standing or 

lying intermediately of them, and using one shuttle thread with a rising 

and falling batten, and with rising and falling binding threads.—Not 
proceeded with. 

2005. A. V. Newton, Chancery-lane, “‘ Preparing flax and hemp.”—A com- 

munication.—Dated 2nd July, 1869. 

Two endless chains of vertical heckling needles are used for combing 
the fibres and laying them parallel ready for being drawn and condensed 
into a sliver. These chains of heckling needles are arranged horizontally 
one behind the other, and they move in the same direction but with 
different velocities. The needle bars are provided with crank arms which 
carry guide pins that enter fixed guides at the sides of the machine, and 
thus the verticality of the needles is maintained while they are in action. 
—Not proceeded with. 

2017. T. Butter and R. F. Carney, Nottingham, “‘ Twist lace machines.”— 

Dated 3rd July, 1869. 

The inventors make a woven substance of lace which is commonly 
called gimping, for the purpose of placing upon its surface spots or other 
ornamentations, whether the spots be floating spots or loose spots, or 
spots fastened to the lave, and consequently not floating or loose spots or 
made of other ornamentation than spots. Two gimp threads are usually 
employed. 

2100. E. Perrit, Manchester.—Dated 12th July, 1869. 

The construction of grip feeding apparatus, and its application to and 

tion with ines for preparing and spinning cotton and other 

fibrous substances. 

2111. R. Craic, Dalkeith, ‘ Paper making,”—Dated 13th July, 1869. 

This consists in the application of machinery or driving gear for driving 
the press rolls of paper making machines, especially as applied to the 
patent composite rubber press roll for paper making machines, for which 
jetters patent were granted to the same inventor on the 16th day of 
January, 1869. 

2040. J. Suore, Rochdale, ‘‘ Curding engine cards.” —Dated 7th July, 1869. 
This consists in using lead, zinc, or other suitable metal to strengthen 

the foundation of cards used in carding engines and other similar ma- 
chinery. Either on the face of the cards or between the layers of cloth, 
leather, or other material forming the foundation, the inventor places one 
or more layers of lead, zinc, or other suitable metal which gives great 
strength and durability to the card. Or for some purposes molten lead 
may be poured on the face of the card.—Not proceeded with. 

2068. M. A. Murr and I. McItwuam, Glasgow, ‘‘ Looms.”—Dated 9th July, 

1869. 

This consists, First, in the shifting of the shuttle box by means of alever 
carrying catch pieces adjusted by pattern mechanism and acted upon by 

ppositely reciprocating pawls; Secondly, in making the levers which 
actuate the reciprocating pawls or other equivalent appliances each in 
two parts, connected by a strong spring to avoid a from accidental 
obstructions ; Thirdly, in the steadying and holding of a main shifting 
lever by means of a frictional brake put into action at proper intervals by 
a cam. 

2082. S. Reap, Buchanan-street, Glasgow, “‘ Finishing fabrics.”—Dated 10th 

July, 1869. 

This consists in arranging the glazing rollers or rolls of calenders for 
glazing fibrous and textile fabrics, including the various sorts of paper, so 
that they are acted upon by two or more pressure rolls, thus enabling the 
fabric to be glazed at two or more points simultaneously by one glazing 
roll. Also with or without employing a requisite number of separating 
rolls for the purpose of keeping the endless travelling web which is em- 

loyed in this arrangement out of contact with the paper at the spaces 

tween the pressure rolls. The pressure rolls instead of being used as 
such, may be used merely as carrying rolls for the endless webs. 

2085. J. BANNEHR, Great Queen-street, and H. MattHews, Gower-street, 

Westminster, “* Drying woven fabrics.”—Dated 10th July, 1869. 

For drying, airing, and warming woven fabrics or other articles, the 
inventors employ a close chamber, which may be made of any desired 
form or material. In this chamber the woven fabrics or other articles 
are hung or arranged on suitable lines or suspenders, and they force into 
the chamber heated air or air in its normal state by means of a fan or 
other suitable propeller. 

2086. J. WortH and W. Turner, Rochdale, “‘Cards for wool.”—Dated 10th 

July, 1869. 

This consists in making the cards of angular wire which is not thicker 
than 26’s Birmingham wire gauge in one direction and 30’s wire gauge 
in the other. By this means if the end of the wire wears off the card 
will still be pointed and not require grinding.—Not proceeded with. 
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Class 4.—AGRICULTURE. 
Including Agricultural oo ee Implements, Flour 
, &e. 

2057. J. G. Rotts, London, “ Reaping machines.”- -Dated July 8th, 1869. 

This consists, First, in giving motion to the cutter bar by a compact and 
effective arrangement of gearing. For this purpose it is mounted on the 
main, or driving axle, o: crank, on the pin of which is carried a toothed 
pinion, which, in revolving around the driving axis, is also caused to 
rotate on the crank pin by taking into the teeth of a fixed wheel carried 
by the frame of the hine and tric the driving axis. The 
toothed pinion also takes into and gives motion to another toothed pinion 
working loosely on the driving axis, and carrying a crank pin, upon 
which another pinion is mounted and caused to rotate by taking into the 
fixed tooth ring, and in doing so takes into and gives rotary motion to a 
toothed pinion, which, by suitable gearing, gives motion to the crank, and 
consequently to the cutter bar, a clitch being employed, as is well 
understood, to throw the gearing into and out of gear with the driving 
axis.—Not proceeded with. 
2096. W. Bayiiss, Wolverhampton, ‘‘ Rick stands.”—Dated 12th July, 1869. 

T ists in forming the standards with a screw at the bottom of 
the broad spreading or other base, which screw may be made of wrought 
or cast iron, but at present the inventor 


to cast the serew and 
standard in one piece, ngi 
that a lever may be readily applied for 

















propel the dust through such passages and into intermediate closed 


2112. A. V. Newton, Chancery-lane, “‘ Mowing and reaping.”-—-A communi- 
tion.—Dated 13th July, 1869. 
This consists in lengthening the stroke of the cutter bar, and in the 
construction and combination of the various parts of the machine by 
which this is successfully and effectually accomplished. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2043. F. Warton, Stains, ‘* Mud scrapers.”—Dated 7th July, 1869. 

The inventor takesa number of thin strips of hard wood—beechwood 
is a suitable material—and placesthem side by side on edge parallel one 
to the other. At short distances apart he places filling pieces between 
them, equally spaced, and passes metal rods through both the strips 
and the filling pieces. The euds of the metal rods he secures by means 
of nuts screwed upon them, or in other similar and convenient manner. 
2063. W. Hurcutnson, Salford, ‘‘ Bricks.”—Dated 9th July, 1869. 

is ists in an impr t in the pug mill for preparing the clay, 
in the application of hydraulic or other power for forcing tempered or 
untempe: clay through a grid or frame, with rectangular or other per- 
forations corresponding to the shape of the article to be produced; and 
in the application of the products of combustion from the furnace of the 
steam boiler by which the machinery is driven to drying the fresh bricks 
or other articles before they are taken to the stove or kiln, or for drying 
and burning in the kiln, and also in certain modifications in the ma- 
chinery for making bricks by hydraulic pressure, 
2074. J. W. Jackson, Windsor-street, Brighton, “ Breakwaters.”—Doted 10th 

Julu, 1869. 

The inventor places a series of pipes, such as iron or other metals, pot 
clay, glass, or otherwise, longitudinally to the seaon the beach, banks, or 
other places where a roll or swell of the sea sets in, and by placing the 
open ends thereto causes the water to pass through, thereby breaking 
the roll or swell; the pipes may be placed loose, but it is preferred for 
ee to be in frames, or piled to keep them together.—Not proceeded 
with. 

2078. T. Kenprick, Birmingham, “ Door knobs.”—Dated 10th July, 1869. 

This consists in fitting in the neck of the knoba metal bush or socket, 
peculiarly formed, and having its centre part tapped, screwed, or other- 
wise suitably punched, bored through, or cast, for attachment to the 
screws upon the pillars of metallic , the spindles of door 
handles, or for other like purposes. 

2087. W. R. Lake, Southampton-buildings, “ Marquetry.”—A communica- 
tion.—Dated 10th July, 1869. 

This consists, First, in dovetailing together any suitable number of 
blocks of wood of different grain or colour, and then turning the blocks 
thus formed into fancy articles, such as cups, card receivers, handles, &c. ; 
in fact, any article of woodwork in which a variety of designs will produce 
a pleasing effect. Further, in producing marquetry either by dovetailing 
two flat pieces of wood to each other, and then cutting through the centre 
of the line of the dovetail, so as to leave a part of the male dovetails of each 
pieceinthe female dovetails ofeach of them, or by cutting off the male dove- 
tails of one piece and sliding them into the female dovetails formed in the 
other piece, or by dovetailing any desired number of pieces of wood of 
different grain or colour end to end, or providing a number of pieces of 
wood of different colour or in, so shaped as to form, when combined, 
any geometrical or artistical figure with female dovetails, and uniting 
them by strips of double male dovetails. 

2090. W. R. Laxe, Southampton-buildings, ‘Sawing and moulding machines.” 
—A communication.—Dated 16th July, 1869. 

The body of the machine is composed of a framework of iron or other 
suitable material, supported on four legs. The power is applied to the 
machine by means of a band running over the pulley, which is attached 
to a shaft extending across the end of the machine, and upon which are 
suitable pulleys, which carry bands for operating the mechanism. These 
circular saws occupy certain positions with reference to each other. 
The saw is hung on 4 horizontal arbor, and is always intended to run in 
a perpendicular position. This arbor is adjustable longitudinally by 
means of a regulating screw working in the bed on which the arbor re- 
volves, and which is operated by a hand wheel. The saw is attached to 
an arbor, which is adjusted with reference to the other parts of the ma- 
chine at an angle—that is to say, the outer end of this arbor is depressed 
from a horizontal line, as compared with the inner end, thus a an 
inclined plane, so that the saw runs at an angle to the perpendicular line, 
and this angle may be increased or diminished at pleasure. The position 
of this arbor, and the consequent angle at which the saw will run, is 
regulated and changed by the set screws. All the saw arbors in the 
machine are made adjustable by set screws. 

2117. C. SHerHer, Edmund’s-place, “ Locks.”—Dated 14th July, 1869. 

A raised oval top, having a narrow set or groove in the centre cut 
lengthwise. In this is laid a hardened metal bolt, to which is attached a 
hollow metal plate on the inside, and on the outside a solid metal button, 
which enables the bolt with the plate attached inside to be moved up or 
down. The hollow metal plate on the inside has two key holes cut at 
each end. To the inside of the oval top are attached four metal pins by 
which to fasten it upon the outside of the article to which it is to be 
attached.—Not proceeded with. 





Class 6,—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
2076. C. E. Brooman, Fleet-street, “‘ Central-fire cartridges.”—A communi- 

cation.—Dated 10th July, 1869. 

This consists, First, in the manufacture of a metallic cartridge with a 
cup at its rear or base, and without an outer rim or flange. Secondly, in 
arranging the ble head of thejb h block orcloser with an extractor 
engaging into the cup uf the cartridge, in order to expel the empty case 
from the barrel chamber after the discharge by the withdrawal of the 
breech block. 

2099. C. Martins, Barge-yard, “ Cartridge boxes."—A communication. — 
Dated 12th Jely, 1869. 

The box consists of a metal case slightly curved lengthwise to fit the 
back of the soldier’s or sportsman’s body when hanging horizontally on 
his belt or girdle. The capacity of this case may vary, but it is preferred 
te make it take about twenty-four cartridges. For this purpose it is 
made with a division plate down its centre, equidistant from its two 
curved sides, and the compartments are made of sufficient breadth to 
admit the cartridges lengthwise. The pg oye are grooved at their 
angles to receive the flange at the base of the cartridges, and it is pre- 
ferred to arrange the cartridges in the box alternately base and ball in 
the same direction, as they will be closer, and will be more securely held 
in place when the box is in a horizontal position.—Not proceeded with. 
2107. T. Resret, Birmingham, “‘ Breech-loaders.”—Dated 13th July, 1869. 

In the block the inventor fits a striker pin or needles, which has at its 
rear end a projection or tongue which through a slot in the block, 
and terminates in two wings or lugs which lie close to and upon the block. 
—Not proceeded with. 

2115. J. Barnett, Minories, “‘ Breech-loaders.”—A communication.—Dated 
13th July, 1869. 

The inventor forms or fixes at the breech end of the barrel a shoe of a 
trough-like form, open by preference at the top, but it might be on one 
side. This shoe or trough carries a pin or axis on one side of, but parallel 
with the bore of the piece. On this axis a breech block is mounted, so as 
to be able to turn into and out from the shoe or trough. When in the 
the shoe or trough it closes the bore of the piece at its rear end, and when 
out of the shoe or trough it leaves the bore open for the insertion of a 
cartridge.—Not proceeded with. 


Class 7.-FURNITURE AND CLOTHING. 











Including Cooking Utensils, Uj , Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
1976. J. Roprnson, Martin’s-lane, ‘‘ Preserving animals and vegetables.” — 
A communication. —Dated 30th June, 1869. 


This consists of apparatus principally composed of a carriage or box 
constructed of three separate compartments one within the other, and 
arranged in such a manner that there is an open space all round the 
innermost com; t which contains the articles or substances to be 
pre . There is likewise « similar i oo space between the outer and 
middle com ments. One or more of the spaces between the compart- 
ments are filled with bad conductors of heat, such as animal hair, dry 
shavings, or other non-conducting substance. Inside the inner compart- 
ment is the ice receptacle before referred to, which consists of a double 
walled metallic vessel having a central space open at topand bottom, and 
extending from near the bottom of the inner compartment (but leaving a 
space between it and the bottom of the compartment) to thé top of 
same, and closed air-tight, except where chimneys or funnels extend up- 


the screw to worm itself into the earth, until base of the standard ward from the ice le through the roofs or lids of the several com- 
. a cated — it. 4 rg A series of ere se - Fy = partments.—Not proceeded with. 
arran, and screw ie ground, as ore , for i A H inha . ‘“ Dated 1st Jul: , 
pe eter g' sect sage bl peo hovi sen a F. Banks, Kilmainham, Dublin, “ Croquet. Y, 
Not proceeded with. This consists in constructing the markers in the form of a small tablet 
2098. C. D. ABEt, South ton-buildings, “‘ Cleansing grain.” —A communi- | of ivory or other suitable mai to be worn on the person of each 
cation.—Dated 12th July, 1869. st ‘ in er, ae tee peers ® - seen Ge “game,” viz., 
This y enclosing e@ apparatus employed direct course of a from peg winning peg, 
cleansing the grain in air-tight casings, com by means of Sad srostthnina of tn Image inh ple hcntey SatbiGaed by Bakes Somee la Oe 
passages with one or more fans or other exhaust apparatus which ‘ tablet in corresponding positions. 
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2002. W. R. Lake, Southanpt gs, “ Travelling bag and chair.”— 
A communication.—Dated 2nd July, 1 


869. 
apparatus which the inventor calls a travelling- 


This relates to a small 1 
, Which is designed for use by second and third class railway 
travellers, and which may also be used upon garden benches and other 


seats. The apparatus is composed, First, of a frame which forms the 
seat. Secondly, of another frame which forms the back, and which is 
united to the seat at the points by hinges on the end of around rod which 
forms a pin or bolt. Thirdly, of two standards or uprights. Fourthly, 
of arod of anabdominal form. Fifthly, of two arms fixed by a button to 
the extremities of the standards above, which they turn on a pivot. 
Sixthly, of a flat iron rod fixed at the lower edge of the frame of the seat, 
and designed to receive and support the hinges fixed to the standards.— 
Not procceded with. 

2007. J. Srewarp, Wolverhampton, “ Pianofortes.”—Dated 2nd July, 1869. 

In constructing a grand pianoforte according to this invention the 
inventor divides the body of the instrument into three compartments. 
The first, or upper compartment, is denominated the reverberating or 
resonant cavity. The second, or under com ment, contains the strings 
and their requisite attachments. The third, or front compartment, is for 
the reception of the action and pimgpenmen. The upper compartment, 
or the reverberating or resonant cavity, contains the wrought iron longi- 
tudinal tension bars or pins, and their respective transverse wrought iron 
or cross bars, which are fixed firmly together with the former at their 
junction with each other. The floor of this cavity is formed by the upper 
or back of the sound board, which is continuous or free from perforations, 
and upon which are placed a seriesof regularly arranged pine wood sound 
bars, and in the intermediate spaces between the bars is a series of concave 
depressions of sizes proper to increase by sympathy the original sound 
produced by the vibration of the strings. The under, or string compart- 
ment, is made by the lower surface of the sound-board, upon which are 
placed the common bridge and its appendages, together with the common 
wrought iron stud plate, which is fixed to the outer framework by flanges 
of the same material, and upon the under surface of which the studs or 
screws are arranged for the k attachment of the strings. is com- 
partment also contains the longitudinal wrought iron tension and trans- 
verse brace bars, joined together similarly to those of the upper com- 
partment, and to act in an antagonistic manner to them. 

2010. N. More, Calvert-street, Shoreditch, “‘ Boots and shoes.”—Dated 3rd 
July, 1869. 

The inventor constructs the heels of boots and shoes as follows :—A 
circular foundation plate is affixed to that part of the heel which is built 
on the boot or shoe, and a circular bearing plate is affixed to the revolving 
part of the heel, which is connected to the fixed part by means of a cylin- 
drical boss or axis passing through a circular hole in each plate, recesses 
being made in the leather to receive the ends of the boss, on one of which 
ends a flange is formed, which flange, when the parts are put together, 
lies between the bearing plate and the revolving part of the heel to 
which the said plate is affixed. A taper hole is made through the fixed 
part of the heel at right angles to its axis, a corresponding hole is made 
through that part of the boss which passes through the foundation plate, 
a taper pin is ed through the holes, and the boss is thus securely 
affixed to the fixed part of the heel.—Not proceeded with. 


2011. A. ANGELL, Rio Janeiro, ‘‘ Hulling coffee.” —Dated 3rd July, 1869. 

The inventor employs an endless chain of serrated plates, revolving 
against a series of serrated spring pads, one in advance of the other. The 
pads are supported at one end by hinges or pin joints, and at the other 
are pressed downwards towards the endless chain by spiral or other suit- 
able —. The coffee or other similar berries are forced through the 
trough in which the spring pads are placed by means of the serrated 
endless chain, and are thereby entirely freed from the hulls or outer 
coverings of the berries, which then into sieves, where a current of 
air acts upon them to blow away the hulls or outer coverings. The berries 
then fall into a receiver, whence they are elevated to a hopper, from 
which they pass to the polishing apparatus, consisting of an endless ser- 
rated chain, which conducts them against a fixed brush, whence they 
fall on to a sieve or sieves, where they are freed from all chaff by means 
of another blast of air, and then, by means of other sieves of different 
sizcd meshes, they are separated the larger from the smaller. 


2030. J. Gepor, Wellington-street, Strand, “‘ Arm and reclining chair.” 
—Dated 6th July, 1869. 

The subject of this invention is com , First, of aframe, which may 
be either in wood, iron, or other metal, and of such shape as the maker 
may decide, but will always fold up at pleasure. The back is in three 
parts, united by jointed pieces. e number of parts of which the back 
is com: d may be increased or diminished according to the form chosen. 
Stuffed or padded pieces serve as supports for the head to recline on, and 
may be made fixed or movable, and to fold on the chair they are main- 
tained in upright position by a strap or bridle fixed to the framing of the 
_ which is lined as would be an ordinary arm-chair.—Not proceeded 
with. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 


2016. J. Hart, Leamington, ‘‘ Separating sewage.” —Dated 3rd July, 1869. 
The apparatus is to be constructed at such an elevation and in such a 
situation as to insure the distribution of sewage by the power of gravity 
and to avoid deleterious results to health. For these reasons the sewage 
matter is to flow by gravitation, or be forced from the town by means of 
pumps to the separating apparatus, which consists of a series of concentric 
rings of brick or stone work or other material, combined or not with iron, 
the central ring being elevated or net above the others, and so on through- 
out the series to the outermost ring, the supply pipe entering beneath 
the inner or central ring or reservoir, which, when filled, allows the liquid 
to flow overinto the second concentric reservoir, and thus consecutively 
to the outermost ring, beyond which the liquid escapes in a thin sheet 
on to the surrounding land. 
— 7 W. Grune, Berlin, “ Transferring photographs.” —Dated 5th July, 


The inventor obtains a photograph by the ordinary collodion process, 
and applies or superimposes it face downwards on the wood, metal, ivory, 
or other surface to which it is to be transferred, fixing the photograph by 
means of gum, albumen, gelatine, or other ordinary adhesive substance. 
He a alcohol on the back of the photograph to remove the water or 
humidity whereby the collodion is removed, and the metallic picture alone 
remains on the surface—that is to say, the transfer lies on the surface in 
the condition of a metallic image or picture without the collodion.—Not 
proceeded with. 

— < CrockrorD, Holywell, Flintshire, “‘ Treating lead ores.” —Dated 6th 
uly, 1869. 

The inventor takes galena, and convertsas large a portion of it as prac- 
ticable into sulphate of lead by calcination. He then treats it with chloride 
of sodium, to form sulphate of soda, and chloride of lead, and after 

hing out the sulphate of soda he dissolves out the chloride of lead with 
a strong solution of chloride of calcium. He then precipitates the lead 
with zinc, iron, sulphide of sodium, carbonate of soda, or other reagent, 
according to the nature of the product required. Sometimes he calcines 
the galena with chloride of sodium, or he treats it with hydrochloric 
acid, for the purpose of obtaining the chloride of lead. The sulphate of 
lead may be treated direct with the chloride of calcium and the lead ob- 
tained in solution.—Not proceeded with. 
2028, G. Buchanan, Surrey-street, Strand, “Preserving animal substances.” 

Dated 6th July, 1869. 

The inventor deprives the substances under treatment of moisture, 
whilst subjected to a carefully regulated low temperature, so that nutritive 
value remains unchanged and the salts proved by Lie and other 
chemists to be essential to nutrition are retained undiminished and in their 
normal quantity. The natural flavour is also bes unimpaired and 
a favourable comparison with that of fresh articles. 

2047. R. Mater, Victoria-street, Westminster, “ Iron and steel.”—Dated 7th 
July, 1869. 

An oxide of manganese, by preference the natural dentoxide or xide 
in the purest stute as found in commerce, being the mineral ied p: 
lusite or the hydrated oxide called wad, is ground to a fine powder. This 
powder, in a dry, or in a more or less moist state, or variably mixed, is 
strongly compressed in a suitably formed mould of iron or other fit 
material by means of the hydraulic press or other press of sufficient 
~— By this mean; the before incoherent powder is caused to cohere and 

me & solid plate or piece of the desired form. Such plates may be 
advantageously used for the partial or temporary separation of molten 
cast iron and nitrates, chlorides or where any of the latter are 
employed for the Jistestion of the cast iron, or its conversion into 
w iron or into steel. 


Class 9.-ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
seer eihetine ot oetents ont Kevteh unter the preceding heads. 
pF gaan eed ae ee ne Refining lard, &c.”—A com- 
This consists, First, in 
escape from a rendering 
on 


nation with a rendering digester of 











thereto for the purpose of consuming the gas and steam therefrom. 


nected 
Thirdly, in the use uf a superheater in combination with the consuming | 


furnace. Fourthly, in consuming the offensive gases and vapours from a 

rendering tank, apparatus, or contrivance, by introducing them in over or 

under the furnace along with an artificial current uf hot or cold air, in- 

duced by the flow of the said steam or gas from the rendering apparatus 

or superheater. 

1958. G. C. Hasweini, Edinburgh, “‘ Water directors."—Dated 29th June, 
1869. 

This consists in the combination of a director, which has the ordinary 
straight or tapered bore with a rose or roses, whereby the water can be 
thrown either through the central orifice of the director, or distributed 
through the rose or roses. These roses may either be placed on the sides 
or round the central orifice, and by means of a cock or valve, or arrange- 
ment of valves, the water may either be directed in one column, as hereto- 
fore, through the central orifice, or distributed through the rose or roses 
or jets, at the discretion of the operator. 

1965. R. H. Courtgnay, Clapham Junction, “ Printing surfaces.” — Dated 
30th June, 1869. 

This consists in preparing collodion or other suitable solutions with a 
silex, which has been precipitated and removed from liquor of flints, or 
water glass, The inventor covers a plate of glass with this mixture, and 
takes a positive picture upon it by the ordinary metnod of photographic 
copying. The positive is printed on to the surface of a substance com- 

preferably of parchment, size, sugar candy, gum, and chromic acid. 
is substance is poured upon a plate of glass, and allowed to settle and 
become dry before the positive is placed in the printing frame with it. 
This substance forms a matrix or mould, from which an electrotype can 
be taken. The matrix, with the composition above mentioned upon it, is 
well washed, in order to free it from the sensitive salts, and thoroughly 
drained; it is then immersed in a solution of chloride of gold, after which 
it is drained again. It is then coated with a solution of nitrate of silver 
and grape sugar, and immersed in a solution of photosulphate of iron and 
grape or candied sugar, by means of which the metallic salts are decom- 
posed into the film as well as on the surface of it, thus rendering it im- 
pervious to the action of the acid eed solution, from which the copper 
printing surface is produced. The silver being one of the best conductors, 
the deposit of copper is instantaneous. 
1967. M. Turwor, Birmingham, “ Metallic and other boxes.”—Dated 30th 
June, 1869. 

The inventor makes the bottom and one of the longer sides of the box 
out of one blank or plate of sheet metal, and he makes the other three 
sides of the box out of one piece of sheet metal. The lid he makes of a 
third piece of sheet metal. The lid is jointed to that longer side of the 
box which forms part of the first-named blank by an ordinary hinge 
joint.—Not proceeded with. 

1970. W. E. Gepcr, Wellington-street, Strand, “Incorporating meat with 
sweetmeats.”—A communication. — Dated 30th June, 1869. 

The process of incorporation of Liebig’s or other extract of meat with 
quinine wine, and the approximate proportions of the various ingredients 
employed in such incorporation are :—Red quinquina bark, in a semi-fine 
powder, fifty grammes, say, l}oz.; calissaya bark, 100 grammes, say, 
3}0z.; grey quinquina bark, fifty grammes, say, ljoz.; alcohol at fifty 
degrees, one kilogramme, say, 21b. 30z.; water in sufficient quantity. 
1972. R. KNowes and J. Lispiey, Manchester, “‘ Ladies’ clothing.”—Dated 

30th June, 1869. 

This consists in the manufacture of ornamentation of ladies’ nightdress 
cases, bed-head bags, watch-pockets, and other similar articles, by sewing 
and embroidering or fringing machinery.—Not proceeded with. 

— > H. Batey, Salford, “Cutting machinery.”—Dated 30th June, 
869. 


This consists in the use and application of a revolving radial knife or 
knives, working against the edge or mouth of a frame or tube, upon or 
inside which the substance to be cut or sliced is placed, such substance 
being caused to slide along the table or tube towards the knife or knives 
by means of a screw or serrated roller, actuated from the shaft or spindle 
pe which the cutting or slicing knife or knives are mounted, the s 
of such screw or roller, and consequently the degree of feed, bp regu- 
lated by change spur wheels, in the same manuer as a slide lathe, and 
the substance being held firmly down upon the tube in the larger ma- 
chines by a weighted roller, mounted at the extremity of radial arms 
branching from the rear of the frame, or being held down by spiral or 
other springs.— Not proceeded with. 

1979. R. W. Warrenean, Chester, ‘‘ Coupling pipes.”—Dated 1st July, 1869. 

The ends of the pipes or tubes to be connected are made as follows :— 
One end is provided with a deep, taper, annular recess, and with a 
shoulder at each edge thereof, and the other end is made with a taper 
projection, and shoulders corresponding in shape to the taper recess, and 
shoulders on the other end.—Not proceeded with. > 
1980. W. CoLeman and 8. Tcurton, Heaton Norris, “ Feeding bottles.”— 

Dated 1st July, 1869. 

The inventors provide in the side or other convenient part of the 
bottle an opening for the free admission of air, and the contents of the 
bottle are prevented escaping from the opening by a tube or hollow trun- 
cated cone, extending from the opening into the bottle, and terminating 
within the bottle at such a point, that when the bottle is not over-filled 
at ra may not be able to flow out through it in any position of the 

e. 
1982. T. Arwater, Paris, “‘ Band for ladies.” —Dated 1st July, 1869. 

The band is formed in two parts, one passing round the front of the 
body, the other round the back, and they are secured together above the 
hips by elastic straps, and to both parts is fixed an elastic loop, hanging 
down in a vertical direction.—Not proceeded with. 

1988. A. V. Newron, Chancery-lane, “‘ Nails.”—Dated 1st July, 1869. 

This improved nail has on its body a series of detached, quick-screwed 
threads, or — threads, so that on driving by means of a‘hammer, or 
other like force, the nail or spike home, it is turned or rotated, and the 
material into which it is driven caused to swell and enter between the 
threads and within the spaces which separate them at their ends, so as 
to lock or securely hold the nail or spike.—Not proceeded with. 

1989. A. Turner, Leicester, “‘ Utilising waste india-rubber."—Dated 1st 
July, 1869. 

_ The inventor takes the waste strips above-mentioned, and winds them 
singly on a bobbin, from which, when the bobbin is placed in the cutting 
machine, the strip is unrolled and brought under the action of a series of 
circular cutters, which are mounted on_a spindle, and are driven at a 
high speed.—Not proceeded with. 

1993. H. A. BONNEVILLE, Paris, ‘‘ Billiard room convenience.”—Dated 2nd 
July, 1869. 

This consists of a bracket box screwed on the wall near the billiard 
marker, or any other convenient place. 

1999. C. D. Ape, Southampton-buildings, “‘ Preparing corks.”—A com- 
munication.—Dated 2nd July, 1869. 

This consists, First, in submitting the corks toa bath of fine olive or 
siccative oil, according to the nature of the liquid to be preserved. The 
oil penetrates into the veins and pores of the cork, which is previously 
thoroughly desiccated either in a stove or in the open air. On being 
removed from the oil the corks are again dried.—Not proceeded with. 


2004. W. A. Brippett and J. Reporave, Birmingham, “‘ Glass ornaments.” 
—Dated 2nd July, 1869. 

The inventors form any desired object in glass, either plain or coloured, 
by pressing it when in a plastic condition into metal moulds or dies of 
various kinds and descriptions; some of these moulds or dies are e 
for convenience in two or raore parts, and ie and female, of the size and 
shape required. Other moulds or dies are made with a tiat surface, having 
raised lines upon them, which are intended to produce the effect either 
of engraving or in outline. The moulds or dies, which are made in two 
or more parts, and called male and female, are so formed that an orna- 
mental device, such as a group of flowers, fruit, reptiles, birds, or other 
objects in nature or art, will be impressed on one surface of the object 
when moulded, the surface of the object which is exposed to view taking 
the form of the object to be manufactured, but in other respects being 
without ornament, or having only such or it as will heighten the 
effects of the device impressed on the other side, or as is consequent upon 
the form of that device. After the glass has been pressed by the dies 
into the desired form, and removed from the mould, the inventors apply 
various colours, enamels, metals, or metallic foil wash or powder, or 
oxides, to the interior surface of the device formed therein, and thereby 
produce the effect of an or tal device embedded in the glass of 
which the object is formed. 

2015. G. Parmer, Reading, “ Biscuits.” —Dated 3rd July, 1869. 

The i tor first prod a thin biscuit of any suitable biscuit 
material. He finds an iron somewhat similar to what is known as 4 
wafer iron suitable for this purpose. Upon two of these thin biscuits or 
wafers he then places or spreads over a suitable quantity of the extract 
or other preparation of meat or cheese. The two biscuits or wafers so 
prepared are then pressed together so as to enclose between them the pre- 
Sere 50 cated Rees, ane Chee Ste ans Seteee Seed, en 

its complete and ready for the market are produced. 
2018. C. CHuRcHILL, Darnley-crescent, Hackney, “ Drawing nails.”—A com- 
munication. —Dated 3rd July, 1869. 
This consists mainlyin two hooks or claws, so arranged er and in 











THE CLEVELAND DISTRICT. 
(From our own Correspondent). 

In Cleveland the question occupying most attention at present 
is that of wages. I stated last week that the masters decided 
to offer the blast furnacemen an advance of 5 per cent. —the half 
of what the men were asking. The masters made this offer on 
Saturday, and it is satisfactory to know that throughout the dis. 
trict the men accepted this compromise. ‘There has not been any 
settlement with the ironstone miners yet, who are asking in some 
cases as much as 25 percent. The miners are at work as usual, 
and although there is no chance of their obtaining such an un- 
precedented advance, there is not likely to be any great difficulty 
in dealing with them. With regard to the wages of the iron- 
workers, Mr. Thomas Hughes, M.P., has arranged with the board 
of arbitration to go into the question at an early date, in order 
that he may finish his duties (that of arbitrator) as soon as pos- 
sible. There was a numerous attendance on Change at Middles- 
brough on Tuesday, and a fair amount of business was transacted 
at the list rates, viz., No. 1, 53s. 6d.; No. 3, 50s. 6d.; and No. 4, 
49s. Itis estimated that there cannot have been less than about 
80,000 tons of pig iron sold in Middlesbrough during the past 
week. On Tuesday, Jones, Dunning, and Co., of the Normanby 
Ironworks, blew in a furnace which they have been altering; and 
on the following day, Swan, Coates, and Co., of Cargo Fleet, blew 
in a large new furnace. There are now 123 blast furnaces 
blowing in the north of England, and the make at present 
is at least 1000 tons per week more than it was a fortnight ago. 
The demand for iron continues very keen and is quite equal to 
the supply. In the Middlesbrough warrant stores there are only 
71,056 tons of iron in stock-—a decrease of 200 tons compared with 
the previous week. A few weeks ago it was expected that the 
two blast furnaces at Carlton, near Stockton, would be purchased by 
several gentlemen, amongst whom was an active ren oe member 
of Parliament, and that they would soon be adding tothe great make 
of pigironon Teeside. Unfortunately, owing toa representation hav- 
ing been made tothe Court of Chancery that the price fixed between 
the liquidator and the intended purchasers was considerably below 
the value of the property, consent to carry out the provisional sale 
was refused, and the works ordered to be put up for sale by 
auction. On Tuesday the annual meeting of the Ironmasters and 
Iron Manufacturers’ Association was held at the Zetland Hotel, 
Saltburn. Mr. Isaac Lowthian Bell, of Newcastle, was 
elected president of the ironmasters, and Mr. J. T. Bell, of Rush- 
pool Hall, Saltburn, was elected president of the iron manufac- 
turers. To-morrow (Saturday) the inaugural dinner of the Cleve- 
land Iron Trades Foremen’s Association, a useful society recently 
established, will be held at Middlesbrough. The South Durham 
collieries are working well just now, and the Northumberland steam 
coal trade is in a satisfactory condition. In South Yorkshire the 
conduct of the miners at Thorncliffe has occasioned at alarm 
and indignation. “n the Tyne, Wear, and Tees trade generally 
isimproving. The ordnance works at Elswick, on the banks of the 
former river, where the Armstrong guns are made, are to be con- 
siderably enlarged. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

CURRENT BUSINESS AT THE MILLS AND FORGES: Vo improvement— 
THE STRIKE BETWEEN CONSUMERS AND MAKERS: Jts continuance: 
Its prospect—WHAT NEEDY MAKERS ARE DOING--THE NEW 
ORDERS: At what price—HOW DEPRESSION IN THE LABOUR 
MARKET AT THE IRONWORKS IS AVOIDED— WORK AT THE FOUN- 
DRIES: Varied success in tendering—GASOMETERS, GIRDERS, AND 
BEAMS—COMPETITION AMONGST ENGINEERS AND FOUNDERS— 
RAILWAY WHEELS, AXLES, NUTS, AND BOLTS: Zhe trade : Pre- 
parations for the future—THE FANCY TRADES, LAMPS, AND 
CHANDELIERS, TUBES, TIN-PLATE, AND JAPAN WARES—GREAT 
ACTIVITY IN HOLLOW-WARES AND EDGE TOOLS: An order for one 
hundred and ninety thousand shovels—THE LOCK TRADE—EDUCA- 
TION AMONGST THE LOCKSMITHS—CHAINS AND ANCHORS, &C.— 
TRANSACTIONS IN METALS: A little panic in tin: Remarks upon 
it—INDICATIONS OF THE NEAR FUTURE: Abundance of money— 
THE BUSINESS IN ROLLING STOCK—THE COAL TRADE : Firm and 
advancing prices—INCREASE OF WATER IN THE COLLIERIES: The 
question discussed ; What should be done? 

THE mills and forges are no better occupied now than they were a 

week ago. In all cases in which new orders have to be got great 

difficulty is experienced in inducing customers to give much more 
than a nominal advance. : 

Consumers generally keep up the strike in which for two months 
past they have been engaged against the 20s. rise; and not a few 
of them are sanguine that they will be successful in bringing 
quotations back to the standard of last autumn. Some of the 
London houses hold this view very confidently. 

Needy makers are believed to yielding in more cases than 
were observable befcre Christmas ; but this feature of the market 
is set off by customers, both at home and abroad, displaying a 
tendency in a few quarters to buy, even though they have to give 
prices which at first they refused. They will not, however, send 
specifications for more than very small quantities. 

There would be a serious depression in the labour market at the 
finished ironworks if it were not for the confidence which the 
employers generally have in the future, and their consequent 
readiness to keep their puddlers in tolerably constant work. 

The foundries are not well off for orders. Heavy work affords 
hardly so much employment as it did a month ago ; but in the 
lighter branches there is here and there a tolerably ty ! trade. 
The founders of this district are variously affected by the com- 

tition of other places. Whilst in some cases where success had 

een confidently anticipated there has been unsuccess, in some 
others the prize has been taken out, as it were, of the very jaws of 
the lion, specifications having been got for work to be delivered 
close at the doors of engineering establishments in distant parts of 
the kingdom. Asa rule, we seem to be more prosperous just now in 
work that may be termed of the constructive kind than in pipes 
and the like. We meet with more success in columns, for instance, 
than in castings to be laid underground. 

With work of this kind there usually geomes employment for the 
riveters who make gasometers and ot similar apparatus. The 
makers of most note in this class of work here report a fair 
amount of new business. : 

A few girder and beam making establishments are likewise well 
to do; but valuable specifications of the bridge and pontoon class 
are rare. Nevertheless, these are expected, and abundant pre- 
parations are made for the getting of them out so soon as they 
shall come to hand. 

The engineers and founders generally complain, however, of the 

ices at which they can alone be successful in their efforts to 
bri orders into the district. A short time ago some of them 
tried to secure something like cordiality of sentiment amongst 
themselves, with a view of preventing the trade from being cut 
up irretrievably; and it was thought that the object aimed at had 
been attained. It is now found, however, that this is not so. 

Individual firms will still i 


act according to their individual 
requirements, and without reference to those of other members of 
their order, who, trusting to the good faith of the members of the 
coalition, have found themselves underquoted by their friends to 
the extent of, in some orders, 10s. a ton. ’ 
There is a good demand for nuts, screws, bolts, and br gate | 
ikes at Smethwick and Wolverhampton. The Patent Nut 
lt Co, have just bought up another private concern. are 





still going out alike to Russia and to East Indies. F 

The great railway wheel and axle firm at Wednesbury is still 
hard at work in most of its de: ents ; but there will be more 
finishing work shortly. They have themselves in a position 
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to execute new orders with rapidity and upon an extensive scale, 
Metallic bedstead makers have only a moderate supply of orders ; 
and the fancy trades generally are in a similarly quiet condition. 

Lamps and chandeliers are in fair demand, notwithstanding the 
advance of the season. 

The tube makers are, as a rule, still fairly off, and some of them 
are busy, but hardly so much on home account as they were before 
Christmas. 

The tin-plate and japan trades are quiet at present ; but they 
are looking for a more than moderate inquiry in nearly all the 
branches. The home market closed the year fairly, ially in 
season japan goods. The spring is expected to result in valuable 
specifications for export goods of the cheaper and miscellaneous 
kinds, and for the more valuable wares in demand at the leading 
ironmongers in the chief towns at home. As far as warehousing 
capabilities allow, manufacturers do not hesitate to put into stock 
goods that are in general use at home in spring and summer. 

Hollow-ware makers are in almost every case very busily occu- 
pied. The firms in most repute are oppressed with work The 
goods are going to nearly every civilised country in the world. 
The total make of last year was much over the average. 

Edge-tool makers continue quite as busy as they have been for 
several months. Hoes of all sizes and shapes go in large quantities 
to the plantations of South America, and to the Southern States 
of United America ; and most other descriptions of edge-tools are 
selling freely. The recent inquiries have reference sometimes to 
prodigious quantities of goods. For instance, a few days ago a 
tender was desired for as many as 16,000 dozen shovels. 

The lock trade is upon the whole quieter than at the 
opening of the month. Gun locks keep very much depressed. 
The rim, dead, mortice and bright branches seem the best 
off. For general padlocks there is only a dull inquiry, but 
best goods of all kinds keep in good request. Latches are quiet, 
but show signs of improvement. Bolts are in large aggregate make 
at the chief establishments. Currycombs are quiet, owing to the 
falling off of the United States demand. 

At Willenhall, the principal seat of the manufacture of these 
goods, the ratepayers have just adopted the Free Libraries Act. 
At the public meeting a local clergyman asked for the adoption of 
the Act ‘‘ to enable the large body of apprentices, who frequently 
had no work for two days in the week, to put their spare time to 
better uses than lounging about the town or drinking in public- 
houses.” 

Small chains are in fair demand, but there is less proportionate 
work in cables and anchors. 

The fender and fire iron trades are slightly better. 

In most of the general hardware trades there are indications 
which, read by the most hopeful, point to the continued growth of 
confidence, and the gradual recuperative tendency of y. Less 
difficulty is being experienced in getting in money, and the applica- 
tions are fewer for ‘‘ consideration,” and ‘‘ time.” The shock has, 
however, been terrible in not a few quarters, and money will 
therefore be treasured. as money for some time to come. We are 
mending and mending, and shall doubtless go on mending through- 
out the greater part of the year, but whilst we may fairly antici- 

ate a better trade in 1870 in nearly every branch of industry 
1ereabouts in which the readers of THE ENGINEER are interested, 
still we must not anticipate any very widespread activity. 

The condition of trade in this district during the past six months 
and the prospects of the present year were discussed at the half- 

yearly meeting of the Railway Rolling Stock Company, held in 
Volverhampton on Tuesday. The report of the directors stated 
that business during the past half-year had been inactive, and the 
expected revival of trade had not taken place. One hundred and 
sixty-four wagons had been purchased and 100 disposed of, leaving 
3734 in the possession of the company. The balance to the credit 
of revenue was £7696 0s. 9d., and enabled the directors to recom- 
mend a dividend at the rate of 12 per cent. per annum on the 
ordinary shares, and at the rate of 6 per cent. per annum (less 
income tax) on the preference shares. This would require 
£7372 15s. 11d., leaving a balance of £323 4s. 10d. to be 
carried to the current half-year. The directors trusted 
that as indications of an improvement in the general trade 
of the country were apparent, the wagon trade would soon resume 
its usual activity. The chairman (Mr. J. Perks), a member of the 
well-known ironmaking firm of G. B. Thorneycroft and Company, 
said that they had just passed through a very slack trade. ere 
were, however, prospects of a general revival, and he had no doubt 
that 1870 would be much more prosperous than 1869. The secre- 
tary (Mr. J.,,Underhill) said that, notwithstanding the depressed 
state of trade during the six months, the company, in addition to 
paying the usual dividends, had added from to £300 to the 
reserve fund, and on that day more applications had been received 
for new contracts for wagons during this year than had come to 
hand for a long time before. 

Coal is in steady demand; and the collieries from which the 
blast furnace ,proprietors, and the merchants who purchase to 
meet the domestic consumption in other parts of the kingdom, are 
generally in full work; but the pits which look for employment 
to the mills and forges chiefly are quiet. 

Prices all round, however, keep up; and a tendency is still in 
that direction. Consumers are beginning to complain very much 
of the prices of fuel; but a reducti will be i ible so long as 
no great and combined effort is made to stop the serious and, at 
this time, rapidly augmented losses which owners of mineral pro- 
perty hereabout suffer by reason of colliery inundation. The 
matter is beset with difficulties; not because of the mechanical 
impediments or the magnitude of the work to be done to raise 
large quantities of water, which is simple and easy enough, but 
because of the large number of interests involved, and the hope- 
lessness of making all unite in any eg undertaking on equi- 
table terms. It is almost impossible to induce large owners of 
mineral property, who have expended vast sums of money on 
drainage levels and pumping engines, to come forward to help 
smaller holders to liberate coal which would compete with them 
in the market. 

There are other considerations, especially in South Staffordshire, 
which should induce all who desire the prosperity and continuance 
of the iron trade there to do something to lessen the needless cost 
at present incurred upon much of the coal raised for want of 
organisation. South Staffordshire has now to maintain its trade 
under very sharp competition with other and newer districts, and 
every penny per ton on the price of coal is of more consequence 
than it used to be. Theincreased price of coal may bea ema | 
gain to some owners, but it tends to drive away the trade whic 
is the greatest consumer of coal and the chief support of the 
population. 

‘or the purpose of pumping water, coal proprietors in each 
district, or owners with coal around particular basins or “pounds,” 
must unite, as they have already done in some places. fe would 
lead to much economy if those who pumped were paid according 
to the duty actuaily performed by the engines; and the burden 
should be shared in some fairer mode than a fixed annual sum 
under all varying circumstances. 

There is, however, a wide field for united effort where all are 
interested alike, and that is in preventing such vast quantities of 
water getting into the mines. What is everybody’s business is 
nobody’s, and therefore all manner of mischief goes on unheeded. 
There are plenty of roads and large tracts of surface draining into 
‘* swags,” and from thence sucking into the mines. Many of the 
smaller streams and watercourses are allowed to overflow their 
banks on the slightest continuance of rain. Canal basins and 
wharves, and extensive oy my of the canals themselves, are in 
suvh a defective condition that immense quantities of water escape 
into the workings, ° 

It would be wise for coal-masters whose mines are locked up by 
water, and owners who may possibly be in that predicament, to 
form themselves into an association to watch what is going on, to 








obtain information as to how the present difficulties may be miti- 
gated, and to enforce more care upon those who have the charge of 





the various canals and watercourses, Ry such a course much 
mutual help might be afforded, and the means found of assisting 
in the drainage of drowned districts. 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: Further im; as compared with last 
month : The disinclination of buyers to buy at current quotations : 
Probabilities bine to indicate an ad in all branches : New 
network of railways in Russia: No change in American advices : 
Reduction of stocks in New York: Small orders given out by 
buyers on home account : Good demand expected for shipbuilding 
qualities. —-THE TIN-PLATE TRADE—Great reduction of stocks: 
Cause of the depression, and probable improvement.—THE STEAM 
AND HOUSE COAL TRADES. 

As compared with last week there is perhaps a slight further im- 

provement tonotein the iron trade, the improvement, however, being 

confined to additional firmness as regards the current quotations. 

Even now there is a greater degree of quietude evinced than many 

anticipated before Christmas, But this is probably owing to the 

disinclination of buyers to believe that they will not be able to 
place their orders at lower prices. The indications of the market, 
and other circumstances which might be referred to, completely 
contradict this view of the future of the trade, probabilities in 
every way combining to an advance in all branches of the manu- 
facture. Since last week’s report it has been announced that 
another vast network of railways has been authorised in the 

Russian empire, a circumstance which cannot fail to have some 

considerable influence on the Welsh iron trade of 1870. This 

district has always secured a considerable proportion of the 

Russian engagements, and there is no doubt that the new net- 

work of railways will require large supplies from the districts here. 

American advices remain without any particular change, the 

exports - now being chiefly to New York, New Orleans, and 

Savannah, Stocks in New York are announced to be compara- 

tively low, and but little doubt is entertained that a full 

average trade will be done this year. Buyers on home account 

are beginning to give out some of the smaller orders, but a 

few weeks will probably have to elapse before they enter 

the market with the usual freedom. Plates and other qualities 
required for shipbuilding purposes are expected to be in 
eat demand this year. Cold. blast pig iron is selling freely at the 
ull current rates; other qualities are quiet, and without change. 
For a long time past a degree of depression has prevailed in the 
tin-plate trade which has not been equalled within the memory of 
even the oldest makers in the district. Prices have gone down 
to a ruinously low point, while at the same time the price of 
tin has kept comparatively high; and, in fact, for some 
months the quotations for tin were higher than known 
for several years. This disadvantage, combined with the slow 
demand for plates, brought the tin-plate trade almost to the verge 
of ruin, many works having to be stopped altogether, and others 
had to materially restrict operations. No doubt much of this was 
to be attributed to the undue extensions of tin-plate works within 
the last seven years. The profits which had previously been 
made by some few makers induced a great speculative mania in 
the trade; but the year 1869 gave a decided check to that specu- 
lation, and, as already stated, caused a ber of suspensions and 
stoppages in the trade. Makers that have been able to keep their 
works going have strictly adhered to the resolutionof the quarterly 
meeting, and reduce their make somewhere about one-third. This 

has been carried on so long that now there is some hope of a 

reaction for the better. Stocks are reported to be everywhere 

reduced to the lowest point, and therefore the slightest revival in 
the demand will be imniediately felt at the works. As spring 

— American requirements are certain to increase, and 

already there are additional purchases sufficient to give some 

movement to the trade. This, it is believed, will go on, and in 
the course of two or three months there is a probability of the 
position of the trade being materially strengthened and improved. 
Steam coal proprietors are able to keep their pits in regular 
employ, and since the present seasonable weather has set in the 
consumption of house coa} has increased to a considerable extent. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

THE CLEVELAND IRON TRADE : Middlesbrough market on Tuesday 
—THE UNITED STATES AND SHEFFIELD—NEW STEAMER ORDERED 
FOR THE CUNARD LINE—-WEST YORKSHIRE COLLIERS—IMPROVE- 
MENTS AT LIVERPOOL—STATE OF TRADE: Sheffield : South York- 
shire—LEEDS TRAMWAYS—LANCASHIRE AND YORKSHIRE RaIL- 
WAY—CLYDE SHIPBUILDING— THE OTTERBURN (8S.)— NOoRTH- 
EasTERN RAILWAY—-RIVER TYNE IMPROVEMENT COMMISSIONERS 
—THE ELswick ORDNANCE WoRKS—GLASGOW IRON TRADE— 
RAILWAY AXLE LUBRICATOR— TRADE OF GRIMSBY—GaAS AT 
SouTHPORT—BoLckow, VAUGHAN, AND Co., &c. 

THE Middlesbrough weekly iron market was well attended on 

Tuesday, and prices of iron were firm ; the top quotations were 

54s. for No. 1, 50s. 6d. for No. 3, and 49s. 6d. for No. 4, free on 

board, or on trucks at works, net cash. The continued reduction 
in makers’ stocks, and the movement on the part of the Cleveland 
ironstone miners for an advance of wages, lead to the conclusion 
that a further advance will take place in pig. Buyers have also 
presented themselves more freely of late, and those who are able to 
sell for prompt delivery have booked a considerable number of 
orders. The stock in stores is returned at 30,684 tons; warrants, 
51s. There is a steady demand for rails and shipbuilders’ iron. 

Plates are also in strong demand, but the trade shows some little 

weakness as regards merchants’ bars, 

The United States Government has sent over a commissioner to 
make inquiries in relation to the ‘‘ steel difficulty.” The com- 
missioner is now about to prosecute his inquiries in Sheffield. 

Messrs. J. and G. Thomson have been instructed by Messrs. 
Burns to build a large screw with engines upon the compound 
principle. 

The West Yorkshire colliers are agitating for an advance of 7}. 
per cent. in their wages. 

The improvement committee of the Liverpool corporation, 
looking to the unsatisfactory state of the corporate funds, has 
resolved to postpone improvements in various parts of the town 
for which powers have been obtained, and the total cost of which 
is estimated at £535,530. 

The armour-plate and rolling mills in the Sheffield district are 
in full ——— and there is a fair demand for merchant iron. 
The steel trade presents some little depression, and no improve- 
ment is anticipated until next month, whenthe Bessemer royalties 
run out. There is more activity in the coal and coke trades. 

In the South Yorkshire district the iron trade remains without 
much change, a fair demand being experienced for most descrip- 
tions of manufactured iron, including plates, sheets, rails, &e. A 

increase is anticipated in the production of steel rails. The 
collieries are doing a good business, but there is scarcely so much 

a, for either steam or house > 

e Northumberland coal trade is stated to be doing well for 
the season of the year. 

The Leeds Streets Tramways Bill, set down on the paper as an 
opposed bill, was before the House of Commons Examiner (Mr. 

) on Tuesday in to standing order proofs. The stand- 
ing orders were di to have been complied with. 
e Lancashire and Yorkshire Railway Company is about to 

Sar with the construction of a line between Blackburn and 
adiham. The length of the section will be six miles and 


uarters. 
Messrs. Caird and Company, of Greenock, are now buildi 
three large steamers for the Peninsula and Oriental Steam Navi- 





or Company. The steamers are to be named respectively the 
edive, the Australia, and the Mirzapore. Tenders for the con- 
struction of these steamers were invited from Poplar as well as 
from the Clyde, and Messrs. Caird s tender is said to have been the 
lowest by a round £20,000. 

The Otterburn steamer, built at Hartlepool, has made a trial 
trip from that town to the Tyne. The trial was considered 
satisfactory. The engines of the Otterburn are by Messrs. Blair 
and Company, of Stockton. 

The North-Eastern Railway Congeny is about to throw a new 
bridge across the Derwent at Malton. It will be of stone and iron. 
The company will, it is expected, have shortly to consider the 
question of a considerable enlargement. 

The River Tyne Improvement Commissioners are about to 
expend upwards of £100,000 in making staiths at the high end of 
Shields harbour for the shipment of coal. 

There is a confident rumour that the Elswick Ordnance Works 
are about to be considerably . A large new workshop is 
to be erected, as well as a steam hammer of considerable size. 

The Glasgow iron market on Tuesday wassteady. No. l brought 
ro gta 7s.; warrants, 55s. 3d. to 54s. 44d.; No. 3, 54s. 6d. 


The total value of the exports from Great Grimsby last year 
was estimated at about ,000,000. It will thus be seen that 
Grimsby is materially increasing in importance as a port. 

After an agitation, which has extended over twelve months, it 
has been decided by the Southport town council to remove the 
gasworks out of the town. The council have further resolved to 
erect new works at Crowlands, about a mile and a-half from the 
town, the present works to be used until the new undertaking is 
completed. 

Messrs. Bolckow, Vaughan, and Co. are erecting a new forge in 
connection with their Witton Park Works, by which they will 
gain thirty additional puddling furnaces. They will then have 
about 170 furnaces in active operation. A new forge is also being 
erected by Messrs. Hopkins, Gilkes, and Co., at Middlesbrough. 

Liverpool has now expended considerably more than ,000 
upon the Stanley and Sefton parks. It is expected thatjthe works 
undertaken will be completed for £575,000. This sum includes 
the cost of the land. 

The Government officials propose to extend the telegraphic 
system to the various watiote —_r round oe gee 
including Wavertree, Woolton, Eanten alton, Seaforth, 
ae are. Already posts and wires have been carried as far as 

est Derby. 

The Solway Junction Railway, from Kirtlebridge to Bown 
was inspected on Friday by Colonel Yolland, The line is ex: 
to be opened for traffic in a few days. 





PRICES CURRENT OF Marae AND OILS. 


























1869. 
Correr—British—cakeandtile; £8da £84) £8.d..£8. 4d. 
Per tON sesecesccccceeee| 70 O 0.. 72 0 0/80 O O.. 8110 0 
Best selected ...scccccecees| 7110 0.. 7210 0] 8210 0.. 8310 0 
Bheet .ccccccsccce escscese| 76 0 0.. 78 O 0| 8410 0.. 8610 0 
Bottoms .s.eerees ecccccces| 7910 0.. 81 O 0) 8710 0. 8810 
Australian, per ton ....+...| 72 0 0.. 7410 0| 8 O 0.. 87 0 0 
Spanish Cake ...cscsosssese| 0 0 01. 0 0 0) 74 0 0.. 75 0 O 
Chili Bars e 0.. 68 0 0) 74 0 0.75 0 0 
Do. refined ingot 0.. 7110 0| 77,10 0.. 79 10 
YeLLow Metat, 0 063] 0 0 7 O O% 
Inon, pig in Scotland, ton cash 215 5cash 
2 i 0.. 7 2 6) 610 0. 615 0 
0. 676/600. 000 
0.. 8 7 6| 710 0.. 712 6 
Rail, in Wales..........ce06| 615 0.. 7 56 0] 6 0 0. 6 5 O 
Sheets, single in London ..|10 0 0..10 5 0} 9 5 0.. 7 6 
Hoops, first quality ........| 815 0.. 9 5 0| 8 5 0. 810 0 
Nailrods ....ccccccccsceess| 8 0 0.. 810 0] 710 0.1. 715 O 
Swedish.....cce-ssccsscoeee| 915 0.. 10 5 0/10 0 0.. 1010 0 
Leap, Pig, Foreign, per --|18 7 6.. 0 0 0/1810 0.. 1812 6 
English, W.B. . ay 1912 6.. 0 0 0/2015 0.. 2017 6 
Other brands ... o-| 1815 0..19 2 6/19 2 6.19 5 O 
Sheet, milled ... e-| 19-5 0.. 19 lv 0) 20 0 0.. O 0 
Shot, patent..cecccccessoess 22 0 0.. 0 O 0/22 0 0..22 5 0 
Red or minium .......e00+| 2010 0.. 0 0 0| 20010 0.. 2015 0 
White, Gry .....cccccooseee| 26 0 0.. 28 0 0/27 0 0..29 0 0 
Ground in Oil ..sccccceeee| 26 0 0.. 29 0 0/27 0 0.. 30 0 0 
Litharge, W.B. ... seeeceee] 0 0 01. 0 0 0/24 0 0.. 00 0 
QUICKSILVER, bot. ... 617 0.. 0 0 0; 617 0.. 000 
SPELTER, Silesian, per ton 18 5 0.. 19 0 0; 20 0 0..20 5 O 
English V & 8 .....e00 19 0 0..19 5 0) 1915 0.. 20 0 0 
Zinc, ditto sheet..... 2310 0.. 2410 0) 25 0 0.. 2510 0 
STEEL, Swedish faggo' 000.000; 000. 000 
KReg.c..cccccce © cece 15 0 0..15 5 0/15 0 0..15 5 0 
Tix, Ca, Percwt. sececessee| 510 0.. 0 0 0] 515 0.1. 0 0 6 
Straits, cccescee| 5 910.. 510 0} 514 0.4. 0 0 O 
For arrival ..cccccscesese| 0 0 0.. 0 0 Of 51410... 0 0 0 
English blocks ... eooe| 510 0.1. 0 O Of] 515 0. 516 O 
esecees coccecccoce-+| S11 Oo 0 0 OF 516 O.. 517 O 
Refined, in blocks........] 511 0.. 0 0 0} 519 0. 600 
TrxPLaTEs, per bx of 225 sheets 
IC COKE ..eeccccceseceseseee| 1 1 04. 15 0} 183 0.. 1 4 
IX ditto....ccccccocccccccee| 1 7 O.. LIL 0} 1 8 6. 110 6 
IC charcoal ..ccccccscccccee| 1 7 O- 110 0] 19 0. Lil O 
IX ditto...sscscccccccsceeee| 113 0. 116 0] 115 0.. 117 0 
Coa .s, best, per ton eesesesese| 018 0.1. 019 6] 017 6.. 018 6 
oO rts 015 0.. 017 9) 015 0.. 016 6 
42 00.. 000/300. 000 
35 0 0.. 36 0 0/31 0 O.. 32 0 0 
8 0 0.. 87 00/9 0 0.. 000 
40 0 0.. 0 0 0/383 00. 000 
88 0 0.. 39 0 01/33 0 0... 000 
36 0 0.. 0 0 0'33 00. 000 
. Fish ee 82 0 0.. 0 0 0/32 00... 000 
Olive, Gallipoli .....sseee0.; 60 0 0.. 0 0 0] 54 0 0.. 55 0 0 
8 covccccccccesescee| OF O 0.. 58 0 0/50 0 0 52 0 O 
Palm .ceccccccsccccscccssee| 4010 0.. 0 0 0/42 0 0.. 00 0 
i 2910 0.. 0 0 0/2710 0.. 0 0 0 
43 0 0.. 0 0 0) 3410 0..35 0 0 
41 0 0.. 0 0 0} 8210 0.. 33 0 0 
4410 0.. 45 0 0/3410 0.. 35 0 0 
WH see -|/41 uv 0.. 0 0 0/33 00. 000 
ccvcccsecscoscccscoccece| 14 0 0. 0 0 0/72 0 0.. 0 0 0 
Tallow o-seccscsccescoescesee| 30 0 01. 0 0 0/87 O 0.. 38 O 











PRICES CURRENT OF TIMBER. 
1869, 1870. 








1870, 869. 1869 
ll Oi 0 1010 i810 You pos nai. nae Ss 
u 4 per 
- 315 415) 310 410 1st quality 18 10 1919 16 017 0 
<<. 5 om 30465 @nd do. Me eh EY Be 
© 0} © 0 O O| Archangel, yellow.. 10 10 12 1B 

6 0 610] 5 5 6 0 || St. Petersburg, yel. 11 101210 10 012 0 

-4 0 6 0} 315 415| Finland.......... 65 710 657 5 

oo 00] 0 0 0 0 | Gomenburg. sel -. 6 0 910 8 0 810 

-00 2 

-4 5 610) 490 510 white 0000 0000 

+210 4 0] 410 4 0 | Gefie,yollow...... 9 01010; 90:00 

+210 310; 210 310) «ee 8 0 D910 9 01010 

-315 3 0) 215 3 0 <5 

-262310|'/ 332337 190h. by 3 by 9> 10 0 12 10] 10 10 12 10 

i’ 6 0| 410 6 0|| Deck plank, nk 

56 
0000/0000) perdndn..( 999% 0000 
4 0 6 0} 510 6 10)| Staves. per standard M. 
8 6 0 610) 710 8 10|| Quebecpipe ...... 65 067 10/771 80 0 

Deals, per ©., 12%. by 3ft. 9in, | puncheon .. 18 019 0] 9110 0 0 
Quebec, wht, spruce 12 10 17 10/13 018 0'' Baltic, crown ** 1140 © 150011850 1500 
StJobn,whtspruce 18 015 0/138 015 0 Pipe ........ ae 





MopERN INVENTIONS.—That great invention the ‘Chronograph,’ 


per- 

seded the old-fashioned “‘ Stop-watch,” seems likely to be eclipsed 

in fame by that still more useful invention the “Ke less Watch.” 

The fact of no key being required renders these i 

pensable to the traveller, the nervous, and invalids. The enormous 

number sent even by to all parts of the world is a con 

roof of their great utility. The pricesrange from 5 to 100 

a ds db ot — ~ a J. Mii, ENSON, 
Bond-s and of the Steam Factory, Ludgate-hill, London, 

who sends post free for 2d. a most interesting historical pamphlet 

upon watchmaking.—[Apvr.] 








F gp. 4, 1870. 
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BECKTON GASWORKS—GENERAL PLAN OF MAIN THROUGH LONDON. 
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THE BECKTON WORKS OF THE CHARTERED 
GAS COMPANY. 
No. L. 


For several years past a agg | difficulty has beset the 
gas supply of the metropolis. e demand for gas has 
been rapidly increasing, while some of the most important 
companies have found themselves seriously embarrassed 
through lack of space for the n enlargement of their 
works. The case became still worse when the companies 
found themselves vigorously opposed in every attempt to 
obtain a suburban site. As many as nine bishops voted at 
once in the House of Lords against the bill of the Imperial 
Gas Company, for the enlargement of the company’s works 
at Fulham and the erection of new works at Bow. This 
was in 1865. In 1866 the same company brought a similar 
bill into Parliament, but with a re&triction as to the works 
at Fulham, hoping thereby to conciliate the Bishop of 
London and his episcopal brethren. The Lords rejected 
the former bill, and the Commons rejected this, on 
account of the proposed erection of new works at Bow, 
it being urged that the atmosphere of Victoria Park would 
be altogether spoiled if these works were allowed. For the 
same reason the bills of the Chartered Company and 
City of London Gas Companies were thrown out, these 
companies having also fixed on the neighbourhood of Bow 
as a suitable spot for the manufacture of gas. The Equitable 
Company, who wished to extend their works in West- 
minster, met with no better fate. Placed in this unenvi- 
able position, the gas companies intimated that unless a 
concession were made, some parts of London must 
ultimately. be left in darkness. At the same time it was a 
favourite idea, both in and out of Parliament, that the gas 
companies should either be amalgamated or have their 
powers transferred to some public body or bodies represent- 
ing the ratepayers. To these proposals it was replied, in 
the first place, that most of the Kistricts were large enough 
already. It was argued on behalf of the thirteen com- 
panies that their pipes extended oversome thousands of miles 
in and out of the streets of London—that their customers 
were counted by hundreds of thousands—that the officers, 
servants, and workmen of the companies also amounted to 
several thousands—that the supply had to be most care- 
fully watched to guard against any failure ; and that the 
whole machine was so complex and so vast that a general 
amalgamation was something to be dreaded rather than 
desired, speaking in the interests of the public. The like 
objections would of course apply to any proposal for 
concentrating the entire gas supply in the hands of one or 
two public bodies, 

In 1867 Parliament adopted a policy which placed the 
companies in a still greater dilemma. en any gas com- 
- came forward with a bill for the purpose of raising 

capital, enlarging their works, or otherwise, they were 
asked to consent to certain terms in regard to the price 
and illuminating pow of their gas. If these terms were 
not complied with the bill was lost. It was not until 
1868 that the first practical step was taken for a solu- 
tion of the problem. The Gas Light and Coke Company, 
otherwise known as the Chartered, accepted the onerous 
terms proposed, & policy in which they were immediately 
followed by the two other City companies, the City of 
London and the Great Central. ‘The special value attach- 
ing to the action of the Chartered Company was not only 
that it led to concessions from other companies, but it pro- 
vided for the carrying out of a scheme which promises to 
lace the D mdey.: ly of the metropolis on an entirely new 
ooting. t this scheme wien may be understood 
by a reference to the accompanying map. The generally 
disjointed and irregular arrangement of the London gas 
districts is illustrated in the case of the Chartered Com- 
pany, who have two distinct areas, as shown by the two 
encl Spaces, one west of Charing Cross, and the other 
east of Gray’s-inn-lane. The western district has a piece 
cut out of its heart and handed over to the Western Beton 

y; while the eastern section is almost severed in two 

the Great Central on one side, and the Independent on 
the other. A line of main running south of Russell-square 


acts as a species of ligament to unite the twin districts. 
That any substantial reason could have governed so odd 





an arrangement seems out of the question. The pheno- 
menon can only be referred to those agitations of the 
London gas field which occurred during the epoch when 
Parliament thought it a good thing for the consumer to 
have two or three companies at his door, to the great detri- 
ment of the roads and waste of shareholders’ money. 

A study of the several gasworks, as shown above, 
will be found instructive. The Chartered Company have 
three sets of works, one in the Horseferry-road, West- 
minster ; another at Brick-lane, Goswell-street, not far 
from the City-road; and a third at the Curtain-road, 
Shoreditch, in the neighbourhood of Commercial-street. 
The works of the other companies are dotted about in all 
directions. The effect of opening the new establishment 
at Beckton will be to pits i this state of things, and-will 
provide for a very extensive reform, if due advantage be 
taken of the facilities offered. The work of amalgamation 
—once thought so difficult—is already commencing. A 
scheme is now before the Board of Trade, and is on the 
very point of being ratified, by which the Chartered Com- 
pany and the City of London Company will be amalga- 
mated. This will lead to the extinction of the City Gasworks 
near Blackfriars Bridge, within a stipulated period of five 
years from the date of the contract. By means of their 
works at Beckton, the Chartered Company will also be 
enabled to dispense with gas making at Brick-lane and 
Curtain-road. The manufacture at the great station in the 
Horseferry-road will also be largely reduced, being limited 
to cannel gas. Now that common gas is raised to so high 
a power, the utility of cannel gas becomes questionable, 
and probably the day is at hand when cannel will -dis- 
appear as a separate gas, It is already abandoned in the 
General Post-office, where it was long thought to be indis- 
pensable. Another step in the progress of amalgamation 
will probably be completed this day, so far as the consent 
of the two companies is concerned. In this instance the 
— is really one of absorption, the Chartered Company 

uying up the interests of the Victoria Docks Gas Com- 

y, whose works are shown on the map near North 
oolwich. An Act of Parliament will be necessary to 
complete this transfer. 

The extent to which the gas will have to travel from the 
point of manufacture is a remarkable feature in the Beckton 

roject. Beckton itself—the name being given to the 
Cobar in honour of Mr. 8. Adams Beck, the governor of 
the Chartered Gas Company—is situated immediately west 
of the great northern outfall sewer at Barking Creek. 
Its northern boundary is skirted by the main drainage 
embankment, and its pier, which runs out into Galleon’s 
Reach, is so imposing a structure that it was credited 
with creating shoals near the mouth of am Creek 
some months before a single pile was driven. The area 
of land purchased by the company is 150 acres. The 
actual gasworks cover thirty acres, thus leaving abun- 
dant for extension. The locality is so isolated 
that it is without roads, except that the company have 
made one for themselves, and the Metropolitan Board 
have another on the top of theembankment. The Thames 
is not only close at hand, but a portion of its stream may 
be said to flow into the works. Coals hauled on to the 

ier by hydraulic or steam cranes, and carried in trucks on 
ce of rail direct to the point of consumption, will insure 
the utmost economy of transit. At the same time there will 
be abundant room for stowage, so that there need be no 
fear of exhaustion, although the retorts will be equal to 
the consumption of 1000 tons per day. The gasholders 
will have a capacity equal to 4,000,000 cubic feet, in addi- 
tion to which the pfs ov in London belonging to the 
red Company will hold 6,500,000 cubic feet. To 
conduct the supply into Leadon a 4ft. main, eight miles 
and a-half long, is being laid down from Beckton to the 
company’s station at Brick-lane, Goswell-street, shown on 
the map as lying between Aldersgate-street and the City- 
road. Fromthence to Westminster, a distance of about three 
= the main will have a diameterof ight, paseo 

e main into the Farringdon-road, down Farringdon- 
street A ig os Bridge-street to Blackfriars Bridge. 
Here for the present the main stops ; but to this point, 
with a few intervals of space, the communication is com- 





plete all the way from Beckton. The carrying of this enor 
mous cast iron pipe over and under the various obstacles 
it has to encounter on its route, is itself a work requirin 
considerable engineering skill. An elegant iron bridge of 
striking appearance will carry the tube across the river 
Lea, as indicated on the map. The bridge is not yet 
complete, but the plans which have been prepared 
sufficiently show the felicity of the design. 

Resuming our route at Blackfriars, we should observ® 
that when the agreement is completed with the City 
Company, the main will be carried into their works. In 
order to reach Westminster, it is proposed to carry the 
main along the line of the embankment. This part of the 
route is for the present a gulf. From Westminster Bridge to 
the Horseferry-road the main is already laid. From 
beginning to end, from the pier at Beckton to the junction 
at Westminster, all is proceeding satisfactorily, and there 
is every reason to expect that this remarkable undertaking 
will answer all the expectations of its promoters. The 
age difficulties are now at an end, and it will be seen 
»y our subsequent articles that the buildings and plant at 
Beckton are rapidly approaching completion. The company 
may be the more emphatically congratulated on the success 
which evidently awaits their enterprise, seeing that the 
project has been designed and carried out by their own 
engineer, Mr. F. J. Evans, M. Inst. C.E. The chief con- 
tractors are the well-known firm of Messrs. J. Aird and 
Sons, who have performed their part in a manner which 
fully sustains their high reputation. 

In our impression of Sept. 10, 1869, we gave a plan of 
the works at Beckton, accompanied by a general descrip- 
tion. It is now our purpose, in this and following num- 
bers, to describe the works in detail, and in doing so we 
have selected the river pier as the starting point. This 
structure, now nearly complete, is designed for the con- 
venience of landing coal and transferring it to the retort 
houses, and will have a total length of 718ft. At the shore 
end an abutment pier is built, from which viaducts branch 
off to the retort houses. An elevation, plan, and details of 
the river pier will be found on page 68. It is composed of 
four spans of 64ft. each, four spans of 55ft. each, and four 
— of 58ft. each. The platform stands 27ft. 10in. above 

inity high water mark at the pier head, which is level. 
Starting from the pier head the pier takes a curved form, 
as shown on the engraving, and has an inclination of 1 in 
100 towards the abutment pier. The width of the pier 
head is 44ft., and the width of the pier at the shore end is 
25ft. The platform is carried on wrought iron girders 
supported on cast iron cylinders driven into the bed of the 
river. Each cylinder is 6ft. in diameter and 1}in. thick, 
cast in lengths of 9ft. ; the lower length of cylinder has a 
cutting edge formed on it slightly turned outward. The 
cylinders have been sunk into the bed of the river to an 
average depth of about 20ft. In driving, the cylinder is 
first placed in position, and loaded to assist its sinking 
excavation is then carried on inside, and the load increased 
to about 80 tons until a sufficient depth is obtained, after 
which the cylinder is filled with Rortland cement concrete. 
At the top of the upper length of cylinder 1ft. of Portland 
cement brickwork is laid, on which is fixed 9in. thickness 
of stone, and on the stone a sheet of lead 1jin. thick to 
receive the girders. . 

The platform is carried on thirty wrought iron 
girders, supported on the cylinders which we have just de- 
scribed. At the shore end of the pier there are two, and 
at the other end three lines of girders abreast. The 64ft. 
girders on the outside of the pier have flanges for 40ft. of 
the centre part, each composed of two jin. plates 18in. 
broad, and two angle irons 4in. by 4in. by in., and for the 
remaining 24ft. of one gin. plate, and two angle irons 4in. 
by 4in. by gin. The remaining outside girders have the 
same plates in flanges, but the double plates at the centre 
part only extend for a length of 36ft. The central girders 
are the same in all ts as the outer girders, but that 
one of the central plates is 3in. thick. The plates and angle 
irons used in building the girders are from 18ft. to 21 
long, and no joint has been allowed within 10ft. of the 
centre of the girder. The vertical webs are ,';in. thick for 
a length of 32ft. Gin. at the centre part, and the remainder 
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zin, thick. The plates of the web, except over the bearings, 
are of an average length of 6ft. 6in., covered at the vertical 
joints by double T-irons, each 6in. by 3in. by }in.. All the 
main girders are 4ft. 6in. deep, and are riveted together 
over the bearings so as to form a continuous girder. The 
whole of the rivets are Zin, diameter, and placed 4in. apart, 
centre to centre. At the curved portion of the pier the 
girders are formed to a radius of 140ft. 

The outside of the face girders are ornamented with cast 
iron panels and brackets. The brackets are placed 6ft. 6in. 
apart, and are secured to the T-irons of the girder web. 
On the abutment pier is provided a cast iron sliding plate 
2ft. by 4in. 2ft. by 14in., with three faced fillets 14in. wide by 
the length of the plate. The upper sliding plate is also 
of cast iron ltin. thick, secured to the flange of the 
girder. At the top of the main girders there are provided 
cross girders of rolled iron, spaced 6ft. 6in. between centres, 
having flanges Gin. by lin., and web 12in. deep ‘by Zin. 
thick ; these girders are placed directly over the cast iron 
brackets above described, and vary in length from 22ft. to 
25ft. On the pier head the two rolled joists which make 
up the full width of cross section are joined by means of 
fish-plates over the centre girders. Each joist is secured 
to the main girder by means of four Zin. diameter rivets. 

There are two lines of rails at the shore end of the pier, 
and three lines at the pier head, which are carried by means 
of longitudinal timbers, 12in. by 6in., placed under the 
rails, and secured to the rolled joist by means of 3in. bolts, 
The planking is 4in. thick, and secured to the rolled joist 
by means of Gin. spikes 3in. in diameter, turned up and 
clenched under the top flange. 

An oak blocking course 12in. by 6in. is provided for 
carrying the hand rail, which is carried on wrought iron 
standards of a cruciform section, 3ft. high, placed 6ft. 6in. 
between centres, The hand rail is formed of 2in. wrought 
iron tube, except at the pier head, where a chain is sub- 
stituted, and the standards are made removable. 

It is intended to put six steam cranes on the pier head 
for the purpose of unloading vessels. The boilers and 
steam winches for the purpose of working the cranes will 
be placed on a platform provided under the railway. We 
shall give engravings of the machinery at a future time. 
It will be seen from the engraving that two vessels may be 
unloaded at one time, one on either side of the pier head. 

From the abutment pier, at the shore end of the river 
pier, a double track viaduct runs in a direct line from the 
river pier between the two retort houses, which are each 
360ft. long by 90ft. wide in the clear. The houses are 
situated about 300ft. from the river wall. Single viaducts 
on the same level as the double one are provided, branching 
off from the abutment pier and communicating with the 
lines of rails provided on either side of the retort houses, of 
which we shall give full particulars in our next paper. 








THE CORNISH PUMPING ENGINE. 
No. II. 

For convenience in comparing the effectiveness of diffe- 
rent engines and computing their performance, Watt intro- 
duced the method which has continued in use up to the 
present time, viz., that of determining what is denominated 
the duty. 

The meaning of the expression in general terms is, the 
amount vi work done considered in proportion to the fuel 
consumed. In practice it is understood to signify the 
number of pounds weight lifted | ft. high by the consumption of 
one bushel, or 941b. of coal. When it is said that an engine 
does a duty of sixty millions, it is understood that it does 
work equivalent to raising sixty millions of pounds 
weight lft. high for each bushel of coal consumed. It is 
only necessary to know the quantity of water lifted 
per stroke of the engine, the number of strokes made 
ina given time, and the quantity of coal consumed in 
the same time, and the duty is very simply ascertained. 
To facilitate taking the duty Watt invented the instru- 
ment which is now known as the counter—an instrument 
which keeps a correct record of the number of strokes 
made by the engine, A very convenient formula is now 
in use for calculating the duty, viz. let S = length of 
stroke of pump, x=number of strokes, L = the length of lift 
1n fathoms, d = the diameterof pump, and Q=the quantity 
of coals consumed expressed in bushels. A column of spring 
water Nw inch diameter and one fathom long weighs 
2°045 Ib, 

Duty = (L x (d@)* x 2045) xnxS 





In order that a comparison might be established between 
the performance of the atmospheric engines and Watt’s 
improved engine it became necessary that the duty of the 
atmospheric engine should be decided on, and accordingly, 
in 1778 a committee was appointed to out some 
experiments on a large scale with two engines at Poldice 
Mine. The following is a copy of the report taken from 
Pole’s work on the Cornish engine :— 


“ Poldice Mines, October 30th, 1778. 

“We, the under subscribers, having carefully examined 
the books of the mine, touching the consumption of coals 
of the two eastern engines during the ~~ of A 
and September of this present year, and attended to the 
working of the engines during those months, do hereby 
certify that the said two eastern engines did consume in 
sixty-one days of those two months 220 weys of coal, each 
wey being sixty-four Winchester coal bushels, which amount 
to 14,080 busheis in so ey days. 

“We do also certify that the said two engines together 
do work pumps in four lifts which are 17in. diameter in 
the working barrels, and the whole depth from whence 
these pumps drew water to the adit is 58 fathoms. 

“We further certify that the said ines did, duri 
those months of August and September last, work the sai 
pumps at the rate of six strokes of 5}ft. long each in every 
nag which amounts to 8640 strokes in twenty-four 

10urs, 

“We have also made an accurate calculation, by which 
it appears that, when the new fire engine to be erected by 
Messrs, Boulton and Watt is completed and actually works, 


a pump of thesame depth of 58 fathoms and 17in. diameter 
at the rate of six strokes of 53ft. long each rs opens. a 
consequently making 8640 strokesin twenty-four hours, it wi 
draw a auie of water equal to that now drawn by both 
the present engines—accurate calculation unnecessary, we 
should think—and, consequently, whatever smaller quantity 
of coals it uses than 14,080 bushels for sixty-one days, when 
going at the rate of six strokes per minute, will be the real 
saving in fuel occasioned by the said new engine at that 
rate of going. 
(Signed) “James Wart. 
“MatrHew Bourton. 
“ H. Hawkins TREMAYNE, 
“RicHARD WILLIAMS, 
“ Joun WILLIAMS. 
“THomas Brown.” 


. At the time that this report was drawn up it was not 
the custom to take the duty as is now done, but from the 
data which the report contains it appears that the duty 
was 7,037,800 per bushel of coal. . 

Messrs. Boulton and Watt were paid in many cases for 
the use of their engines on the mines out of the saving 
which the engines effected in the consumption of coals over 
the atmospheric engine ; hence the necessity of a standard 
for computation, the standard employed being that laid 
down in the report which we have above given. The 
atmospheric engines selected for the trial were old ones, 
and without the improvements of Smeaton, which effected 
an increase in duty of from 40 to 50 per cent. Watt did 
not consent to have the trial made with an improved 
atmospheric engine, because, as he said, it would not pay 
unless he was allowed a greater percentage of the saving in 
coal. 

In 1793 seventeen of Watt’s engines in Cornwall were 
found to give an average duty of 19,569,000 with a con- 
sumption of one bushel of coal. The best duty recorded 
during Watt’s time was that of an engine at Herland 
Manor Mine, which is said to have performed regularly a 
duty of twenty-seven millions. This engine was specially 
experimented on by Watt himself, and pronounced perfect, 
and admitting of no further room for improvement. 

Smeaton, hearing of Watt’s success, made proposals to 
the patentees for permission to adopt the separate condenser 
to his engines ; but his proposal did not meet with favour, 
and, in consequence, Smeaton was prevented from deriving 
further benefit from the use of the atmospheric engine. A 
request to alter the atmospheric engines already existing, 
and thereby to obviate a great outlay of capital, wasmadeby 
the proprietors of some of the mines to Messrs. Boulton and 
Watt, but with no better result than Smeaton’s proposal. 
In Watt’s reply to their request he stated that he had 

e experiments with a view to altering existing 
atmospheric engines, but lad never found such results as 
would induce him to try it. In consequence Messrs, 
Boulton and Watt refused to make an application to Wheal 
Virgin Mines in Cornwall and some others. 

In 1782 Watt took out his third patent for the expansive 
engine, which he briefly describes in the following terms :— 
“ My first new improvement in steam or fire engines consists 
in admitting steam into the cylinder of the fengine only 
during some — of the descent or ascent of the piston, 
and using the elastic forces, wherewith the said steam 
expands itself, in proceeding to occupy larger spaces, as 
the acting powers on the piston, through the other parts 
or portions of the length of the stroke of the piston. 
The whole cylinder, or as much of it as possible, is en- 
closed in a case containing steam, whereby it is maintained 
at the same heat with the steam from the boiler.” 

The idea of expansive working was not new to Watt at 
the date of the above recited patent, for in his earlier 
engines the steam was cut off before the end of the stroke 
—not with the idea of economising fuel thereby, but that 
the moving might be brought gradually and quietly 
to rest. In Messrs. Boulton and Watt’s book of directions, 
which was’ written long before the date of the patent, 
the following passages occur :—“ This regulation may be 
effected in two ways—either by opening the top regulator 
fully at the beginning of the stroke, and shutting it before 
the piston arrives at the bottom ; or by opening it so far 
as just to give the piston a sufficient velocity, and keeping 
it open until the end of the stroke. Should the engine 
work with too great violence, on account of its being over- 
loaded, you can correct it by giving the top regulator a 
lesser opening, and shutting it at such part of the stroke as 
will give the piston sufficient force to come to the bottom.” 

It is questionable whether or not, according to the pre- 
sent constitution of the patent laws, Watt’s patent would 
have been held valid, because of the fact that he had made 
use of, and described the mode of carrying out, the expan- 
sive principle prior to the date of his application for patent 
protection. 

About the year 1738 Newcomen introduced into Corn- 
wall an engineer and manufacturer of steam engines, one 
Jonathan Hornblower, who soon became one of the prin- 
cipal manufacturers of steam engines in that county. Young 
Jonathan, a son of the above-named Hornblower, after 
serving an apprenticeship with a pewterer and plumber at 
Penryn, turned his attention to engineering, and soon 
became one of the principal engineers of the Cornish mines, 
which occupation he held till his death, in 1812. He was 
much esteemed by all who knew him, and displayed t 
talent as an engineer. In 1776 Hornblower turned his 
attention to the carrying out of the principle of e - 
sion which he had previously conceived, and he ea 
large working model with cylinders 1 lin. and 14in. diameter. 
He ted the invention in 1781, or about one year before 
~s =. Na patent. - 

e mode of carrying out the expansive principle in- 
vented by Hornblower is identical wi that now 
commonly known, incorrectly, as Woolfs invention, and 
consists in what is called the double-cylinder expansive 
—— The steam is first admitted into a small cylinder, 
and after doing its work there, without expansion, is 
allowed to escape into a much larger cylinder, where it 





| becomes expanded. It is difficult to imagine that Horn- 


blower id have worked out the details of the double- 
| cylinder engine without clearly seeing that the theoretical 





value of expansion would be the same whether one or two 
cylinders be used ; 4 it is probable _. he or the mode 
ot working expansively in a single cylinder, but imagi 
that practical Tiifficulties dace the way of it aig 
carried to any great extent without the use of the secon 
cylinder. Watt’s patent was subsequent to Hornblower’s, 
so'that Hornblower-could not have introduced the second 
cylinder to evade Watt’s claim. It has been stated that 
Hornblower pirated the discovery from Watt, but we are 


‘inclined to think that there is not the slightest foundation 


for. such an ungracious accusation ; indeed, if Hornblower 
had done so, he certainly would have included the single- 
cylinder expansive engine in his patent. 

In 1769 Watt described the general principle of expan- 
sion to his friend,-Dr. Small, of Birmingham, and in 1776, 
an engine at Soho was altered to work expansively, but it 
was not until after 1782 that the invention was put in 
practice in Cornwall. In a few years after Watt’s single- 
acting pumping engine arrived at that degree of perfection 
which was not exceeded during the continuance of his 
patent. Watt calculated that the expansive engine would 
do an increased duty equal to one-third above the non-ex- 
pansive engine, and Messrs. Boulton and Watt, it is said, 
offered to guarantee a duty of twenty-two millions, but 
we have no record of sucha duty being done on the average. 
There were difficulties in the way of carrying expansion 
to a great extent; thecylinder became larger for the same 
power, and it was found in practice that the advantages 
derived by the expansion were sometimes outweighed by 
the disadvantages attending the increased size of the engine, 
which is proved by the fact that the principle fell into disuse 
shortly after the year 1800. 

It was first imagined by Watt that, in applying the ex- 
a principle, it would be necessary to introduce means 

y which the power of the expanding steam might be 
divided equally throughout the stroke, because the resist- 
ance to be overcome was supposed to be constant, and he 
devised a variety of means for that object, one or two 
of which were tried without success in Cornwall. It was 
found that the mass of matter to be put in motion at the 
commencement of the stroke, from its inertia, constituted 
a more effectual regulator than any means devised by Watt. 

“ Messrs. Boulton and Watt, probably from difficulties in 
the manufacture and boring of the cylinders of the engines, 
seldom, if ever, made them larger than 63in. in diameter ; 
when more power was required in one engine than this 
size would give, Watt made use of his double-acting engine. 
This was applied to the pumps in two ways; either (1) a 
cousturorigns was added to the pumping machinery, which 
weight was raised by the ascent of the piston, and which 
in its descent again transferred to the pump-rods the 
power thus stored up in it; or (2) a double column of 

~—_ was placed in the shaft, one column being worked 

y the ascending and the other by the descending stroke. 
The latter arrangement formed the subject of a part of 
Watt’s fourth patent in 1784. 

“ The first double engine erected in Cornwall was a small 
one at Crane, near Camborne, having a cylinder 14in. in 
diameter. The next was a larger machine, with a 45in. 
cylinder, at Bruggan, North Downs ; it was made to cut 
off the steam at one-fourth of the stroke, having working 
gear on a new construction. This was considered an ex- 
cellent engine, having been manufactured and erected with 
peculiar care, and intended for a model or show engine. 
A story has survived that the edge of a razor was held 
against the piston-rod as it moved, without being injured 
by any aberration or unsteadiness of the motion. The 
engine was included, with other direct-acting ones, in the 
experiments of 1798, but it does not appear that any extra- 
ordinary results were obtained ; the duty of this engine 
being less than the average, only fifteen millions.”* 

Watt’s patents were openly infringed by William Bull 
and Jonathan Hornblower, who were supported by a large 
— of the miners. Bull was formerly —— b 

essrs. Boulton and Watt erecting engines under Murdoc’ 
in the county; but after leaving their employ Bull con- 
structed a modification of Watt’s engine by dispensing with 
the working beam and turning the cylinder upside-down 
over the shaft, attaching the pump rods direct to‘ the 
piston rod. The other parts of the engine were in every 
respect similar to those of Watt’s engine. Shortly after 
1790 Bull was joined by Trevithick, and together they soon 
succeeded in erecting several engines on Bull’s plans. 
Messrs. Boulton and Watt, however, brought an action 

i them, the case was tried in the Court of 

oo Pleas at We oy and a verdict for > 
plaintiffs was given; but the question respectin: e 
validity of the cosunt was catsted to a higher court. eafter 
being argued twice before the Court of King’s Bench, 
no decision was given. 





TRADE IN THE NortH.—The geet of the Hartlepools 
continue pretty well employed. e may note that. Messrs, 
W. Whitwell and Company, of the Thormanby Ironworks, South 
Stockton-on-Tees, have advanced the wages of their blast-furnace- 
men 5 percent. The arbitration as to a claim for an advance of 
wages in the iron trade of the northern district is to be opened on 
Thursday at Darli Mr. T, Hughes, M.P., is the arbitrator, 
and he is invited by the Board of Arbitration for the district to 
make any ouggestion which occurs to him as to the principles upon 
which 1 self-adjusting scale of wages can be established for the 
. On Tuesday a ceremony of considerable interest took 
lace at Middlesbrough . A memorial bust of the late 
r. Vaughan, who, with his partner, Mr. Bolckow, was a pioneer 
of » ee iron Bern pose | thirty ose since, by uncovered 
. Vaughan’s gr. , Miss Vaughan, of Gunne 
Hall Mr. J. Lowthian delivered an adi So th the oumalioms, 
and Mr. | Bagge ay Ro gpm on the com ~_ paid to his 
family. mayor — on a © ceremony 
; the bust. . W, Be ee has 


a an, hk al WV. Vertes. co Be eee 
stood that Mr. Browne and Mr. Marshall will direct the 
ing, which will undertake locomotive and 





*Pole on the Cornish Engine, arr: 
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RAILWAY MATTERS. 


TuE block system is being introduced on the Brighton line, and 
is already in operation at some important places on it. 

THE Pall ‘Mull Gazette suggests, as a most effectual means of 
reducing railway accidents, that pointsmen and engine-drivers 
should not be overworked, as it is known they now are to an enor- 
mous extent. 

AT a meeting of the town council of Dundee, held on Thursday, 
Bailie Cox stated that nearly one-half of the sum required for the 
Tay Bridge had already been subscribed, and that the prospects 
were very favourable. 

THE last spike was driven into the last railjby Brigham Young, 
in his section of the Great Pacific Railway, on the 10th of January. 
Like many other things in that strange city, the spike had on its 
top the legend, ‘‘ Holiness to the Lord.” 

At the suit of Mr. Martin, timber merchant, of Dublin, the 
entire of the plant in connection with the new line of railway in 
course of construction at Ballaghadereen has been seized on by 
the sheriff. The sale of the property has been adjourned. 

Tue Royal Sardinian Company report that an eminent firm of 
contractors is willing to undertake the completion of the Cagliari 
and Inglesias line for £122,500. The contractors would receive in 
art payment the contractor’s plant of the company, and at 
ae £17,000 of the company’s bonds. 

Tue Erie strike is assuming formidable proportions, and is said 
to be extending to the company’s workshops all along the line. 
In some cases the strikers are paid off and discharged, but the 
turning out of so — men seriously embarrasses the se of 
the road. About 1500 mechanics and labourers are engaged in 
the strike. 

THE Brighton Company have passed resolutions approving a bill 
to enlarge the powers of the East London Railway Company, and 
to raise further money ; and also a bill to authorise the London, 
Brighton, and South Coast Railway Company to abandon the Surrey 
and Sussex Junction Railway, to improve the communication to 
Eastbourne, and to tion agr between them and the 
South-Eastern Railway Company. 

Ar a special meeting of the Midland and South Wales Company 
held on Friday, it was resolved to make a line to Banbury, 
and from Banbury to Blockley and Chipping Norton. To do this 
the raising of additional capital was necessary, and it was pro- 
posed to issue shares, bearing 5 per cent. interest, to the amount 
of £500,000, of which £100, would be 4 vee for making the 
line to Banbury and £400,000 for the line to Blockley and Chipping 
Norton. 

THE Daily News observes that there are other prospects of reform 
in the locomotion of London besides the one which Mr. Bruce 
places before us to day. The extensions of the tramway system 
already proposed are almost startling. Among the new schemes 
are lines along Holborn to the Post-office, along Moongate-street 
to the Bank, and along Victoria-street to the Houses of Parlia- 
ment. The proposed routes, in fact, almost cover London, and 
should Parliament adopt them, nearly all the great lines of traffic 
from the suburbs to the centre will be traversed by street rail- 
ways. The News has always expressed a conviction that this 
change is inevitable. 

THE new line from Silverdale to Market Drayton, which brings 
the agricultural districts of South Shropshire into communication 
with the Staffordshire Potteries, the North Staffordshire 
Railway into connection with the Great Western system at Market 
Drayton, was opened for p ger traffic on Tuesday. The line 
is twelve and a-half miles from Silverdale, and seventeen and a- 
quarter miles from Stoke-upon-Trent, the portion between Stoke 
and Silverdale having been previously in existence for several 
years. At present four trains run each way daily, and the time 
occupied in the journey to or from Stoke-on-Trent is a little over 
an hour, the train stopping at five stations on the way. 

IF we are to judge by the criticisms of the Russian papers on 
the railway system of the empire, railways in Russia are no better 
managed than they are in England, ‘‘ The accidents which are 
constantly occurring,” says a writer in a Moscow paper, “ show 
that our companies make no distinction between excusable and 
criminal neg! ce. Already merchants are beginning to send 
their goods by road, not only between Moscow and St. Peters- 
burg, where the railway communication has been interrupted for 
months by the burning of a bridge, but also between Moscow and 
Koursk, although the state of the roads is now much worse than 
formerly and the traffic is badly organised. Yet the railways 
exist, and trains run upon them ; but all this is a mere delusion 
to commercial men, fore the railways were constructed mer- 
chandise could be sent so as to arrive by a fixed date. This is now 
no longer possible ; the railway companies keep the goods for five 
months instead of five days, and there is no means of obtaining 
redress,” 

A GERMAN paper has made the following calculation:—A train 
composed of all the locomotives and railway carriages in Europe 
would reach from St. Petersburg to Paris, and would contain 
400,000 passenger carriages and 500,000 luggage vans. The railways 
of Europe are carried over 62,000 and small bridges, and go 
through thirty-four miles of tunnel. 150,000,000 cwt. of iron have 
been used for the rails, and 80,000,000 ewt. of coal are required 
yearly to feed the engines. The network of European railways in- 
cludes all states except Greece, Lippe-Detmold, Waldeck, and a 
few other very small German States. It represents a length of 
70,718 miles ; 18,000 locomotives are employed on it ; the distance 
these rush over during the year is 60,000,000 miles. If to this is 
added the distance passed over by passenger carriages and luggage 
vans, we get to 100,000,000 of miles. The number of miles of tun- 
nel seems strangely small, but as most of the tunnels are in Great 
Britain—-and these are certainly much under thirty-four miles— 
perhaps it is near the truth. 

THE block telegraph system, which was adopted by the Mid- 
land Company on the new line between Bedford and London, has 
worked so satisfactorily that the directors have resolved to establish 
that system of working the trains over the whole of the main 
lines; and it is already in tion, in addition to the Bedford 
and London line between “Bradford and Leeds, New Mills and 
Derby, Derby and Nottingham, Mangotsfield and Bath, Bristol 
and Yate, and is applied to the working of the new line, opened 
onthe Ist of February, between Chesterfield, Sheffield, and Masbro’. 
The success of the system on the London and Bedford line is 
strikingly apparent, when it is considered that the large suburban 
and through traffic running over that line has been conducted with 
perfect safety during the fifteen months the line has been 
without a single failure in the working of the block tel h. 
It is gratifying to find that such an effective means of safety is 
likely soon to be in full operation over all the principal lines of 
the extensive Midland system. 

** AN Unhappy Shareholder” in the Brighton Railway writes to 
the editor of the Z'imes as follows :—‘‘Sir,—The present Brighton 
ps ta, Shag emg have now been in office for three years. Their 
policy been to make the interests of the public wholly sub- 
servient to that of the shareholders. In other words, they have 
raised the fares to a i ¥ reduced the accommodation to 
a minimum. The following comparison drawn between the traffic 
returns of the last six months of 1867 and 1869 will show the 














results :—Miles open for traffic, 1869, 3683 ; 1867, 3353—inc 
33. First-class passengers, 1867, 1,112,664; 1869, 844, 
decrease, 268,586. Secon passengers, 1867, 1,773,613 ; 
1869, 1,398,568—decrease, 375,047. Third-class ngers, 1867, 
6,676,764 ; 1869, 6,584,972—decrease, 91,792. Total decrease in 
ber of gers, 735,425. Fares from nger traffic— 
1867, £474,292 12s. 1d. ; 1869, £455,234 17s. 8d.—total decrease, 
£18,957 14s. 5d. Traffic 


returns to January 22nd, 1870—1869, 
Traffic 


£83,407 ; 1870, £79,812—decrease in four weeks, £3595. 
nding January 22nd, 1870—1869, £19,146 ; 1870, 
in one week’s traffic, £970, 


returns for week, 
£18,17 





NOTES AND MEMORANDA. | 


THE manufacture of alcohol from reindeer moss, which was set | 
on foot in 1867 by M. Sternberg, Professor of Chemistry at Stock- 
holm, been carried on to some extent in Sweden, and is abou 
to be introduced into Norway. 

HYDROGEN gas is 250,000 times lighter than iridium, the heaviest 
body known, and we may easily rarefy hydrogen some 400 times, 
so as to make it 100,000,000 times lighter than iridium, and stil! be 
sure that we have hydrogen in the vessel, and prove its presence 
by recondensation or otherwise. 

Scientific Opinion says that under the name vesuvine, M. 
Knosp has brought into commerce a dye material belonging to the 
class of aniline dyes, which is reported by a contemporary to be 
sold in the state of pote and poeeien, This dye yields shades of 
bright, as well as deep orange and bright brown, and is suitable 
for dyeing silk, wool, and cotton ; but this latter fabric has to 
undergo a series of mordanting processes before it is in a proper 
state to receive the dye. | 

A COMMITTEE has been formed at Leipsic, with the object of 
collecting funds necessary for the purchase of: the celebrated 
museum of the late Dr. Kleem, of Dundee. This museum com- 
prises about 40,000 objects, admirably arranged with the view of 
illustrating the history of civilisation. Should the committee suc- 
ceed in procuring the necessary funds, the museum will be given 
to the University of Leipsic, under the condition that it shall be 
accessible to all classes of society. 

A PAMPHLET has just been published by a chemist of Antwerp 
named Rigouts to claim the merit of discovering lighting by 
gas for a professor of pharmacy at the University of Louvain, } 
named Minklers, who extrac the substance from coal, and 
used it on Oct. Ist, 1783, for illuminating the hall in which he gave 
his lectures. This may have been the first practical application of 

, but it was known much earlier, for the ‘‘ Philosophical 
Sanciine ” of 1739 contain a paper on the subject by the Rev. 
Dr. Clayton, describing various experiments made. 

A GREAT natural curiosity, known as Sunken Lake, is situated 
in the Cascade Mountains, about seventy-five miles north-east of 
Jacksonville, Oregon. The 'w: are 2000ft. high, and almost 

rpendicular, running down into the water, and leaving no beach. 

e depth is unknown, the surface is smooth and unruffled, and it 
lies so oe below the surface of the mountain that the air currents 
do not affect it. Its length is estimated at twelve miles, and its 
breadth at ten. No living man has, it is said, ever reached the 
water’sedge. The lake lies “‘silent, still, and mysterious, in the 
bosom of the everlasting hills, like a huge well scooped out by the 
hands of genii.” 


M. PrILirevx has established, as the result of a large number 
of observations on the leaves of barley, that viridescense is more 
rapid in diffused light than in the direct light of the sun, in con- 
trast to the production of oxygen, which is more abundant the 
stronger the light. He introduced into a dark chamber a pencil 
of solar rays, and ¥ means of a lens produced a diverging cone, 
in which he placed the barley at different distances from the lens, 
consequently under different intensities of light determinable 
with precision, He found that near the lens, that is placed in a 
very intense light, the etiolated leaves scarcely became green, 
while at a greater distance the viridescense took place more 
rapidly, and attained its maximum at a distance of t or four 
metres, beyond which the activity decreased ; so that in a too 
feeble light the effect was the same as in too strong a light. 


IN a paper in Cosmos of December 25th, 1869, M. Jonant states 
that, from a series of experiments he has made, the following 
conclusions may be drawn:—A vulcanised caoutchouc tube of 
1°2 mm. thickness, and having a surface of 33°60 sq. mm., loses in 
three days, by diffusion, 21°3 per cent, of hydrogen, while 11°2 
per cent. of air has at the same time entered. That the non- 
vulcanised caoutchouc tubing is, by far, less permeable for gases is 
proved by the following facts:—A tube of the last-named 
substance, having 50°00 sq. mm. surface, has been submitted to 
the same experiment during twenty-eight days, and lost during 
that time, by diffusion, 22°6 per cent. of hydrogen, while only 56 
per cent. of atmospheric air entered the apparatus, which was 
arranged precisely alike for both experiments, and 80 constructed 
as to indicate any change of pressure going on internally by means 
of manometer tubes. The permeability of caoutchouc for gases 
is a well-established fact, and a consequence of its peculiar struc- 
ture. 


In volume 39 of the British parliamentary papers for 1866 is 
found a report of the Bengal Chamber of Commerce, urging the 
adoption of gold currency, as the annual absorption of silver by 
India is ter than the world’s entire production. The 
Bombay Chamber of Commerce, estimating the world’s annual 
silver product at £10,000,000, stated that for the previous six 
years India had absorbed an average of £11,500,000, and during 
the year immediately previous £14,500,000, or from 15 to nearly 
50 per cent. in excess of the annual roduct of the globe. Indi- 
vidual estimates are also given, tly varying from the above, 
which are endorsed by the Governor of Bombay. Dr. Nassau 
Lees, in his “‘ Drain of Specie to the East,” estimates that this 
drain will, from the necessities of local traffic alone, engulf some 
four or five hundred million more of the world’s silver, while other 
soeerites estimate India’s absorbing power as practically un- 

imited. 











A NEW method of detecting the i of phosphorus in 
organic or inorganic matter is the following. Mix some of the 
substance with finely powdered magnesium, and place some of the 
mixture in a glass tube closed at one end. On heating the mix- 
ture it will become phosphorescent, and the cool part of the tube 
will show the presence of red erg though the greater part 
of the phosphorus will go to form phosphide of magnesium. If 
water added to the mass when cool, phosphoretted hydrogen 
will be disengaged. The magnesium not take ow sulphur 
that may be present; therefore this substance may be tested for, 
in the residue, by sodium or potassium. All sulphurous com- 
pounds, organic or inorganic, are decomposable by potassium or 
sodium, giving rise to an alkaline sulphide. The substance is 
placed in a tube, and on it is placed a piece of one of the alkaline 
metals, and on this again a little more of the substance. After 
heating and allowing the mass to cool, it is thrown into acidulated 
water, where it rege por sulphuretted hydrogen, or it is treated 
with nitro-prussiate of soda, which produces a purple colouration 
if a metallic sulphide be present. 

ALTHOUGH the materials of which gunpowder is made have not 
varied since its first invention, there has been considerable variet; 
in the kind of wood from which the charcoal has been obtained. 
Dense woods are always rejected and the lighter kinds chosen, 
especially those most free from silica, and capable of producing a 
friable porous charcoal which burns quickly and leaves the least 
possible quantity of ash ; the kind now generally used by gun- 

wder manufacturers is known Pe pape ” and is usually 
Fesoribed as being obtained from the tree popularly known 
under that name, the Cornus sanguinea, Dr. 2 van Me how- 
ever, recently discovered that this is a — error, and that the 
wood is really almost universally obtained from the buckthorn, or 
Rhamnus frangula ; the former tree being 
this purpose, if indeed it ever was. Till a few years since, the 
bulk of the buckthorn wood used in this manufacture was 
supplied from English plantations in Suffolk, Norfolk, Essex, and 
Kent, but the great increase recently in the demand for the finer 
descriptions of gunpowder has rendered this source insufficient ; 
and it is now cultivated in immense districts of forest and marsh 
in North Germany, lying between Berlin and Frankfort, where it 
forms the natural undergrowth. From the high price obtained 
for the wood, £10 to £15 per ton, its cultivation would be exceed- 


now never used for 





ingly lucrative in this country, as it will grow in almost any 


MISCELLANEA. 


A LuBEcK journal reports the discovery of a salt mine at Sege- 
berg, near that city. 

THE plans of the new American flying ship Avitor have been 
submitted to a thoroughly competent engineer, who, it is said, has 
pronounced favourably upon them. 

THERE well be five new lighthouses on the coast of Egypt, in 
consequence of the Suez Canal ; viz., at Port Said, Rosetta, 

3urlos, Damietta, and Razel-Bouroum. 

THE Secretary of State for War has accepted the tender of the 
Fairhairn Engineering Company for the iron work of the first of 
the great armour-plated forts at Spithead. 

A 35-ton Woolwich gun is coleman to be manufactured at the 
Royal Gun Factories, Royal Arsenal, Woolwich, to compete with 
one on the Whitworth principle, of the same weight, now being 
constructed. 

Messrs. Dup@ron on Monday launched from their yard at 
Cubitt Town the Italo Platense, the first of the fleet of steamships 
building in this country for the ‘‘ Compania de Navigation a Vapor 
Italo Platense.” 

M. MoEHLER, a Russian mining-engineer, has prepared a geolo- 
gical map of the western slope of the Ural Mountains, which 
differs in some important points from the results of M. Verneuil 
and Sir Kk. Murchison. 

A pIscovery has been made at Loyalty Islands of the existence 
in the adjacent waters of numerous whales of a valuable species. 
Several English and American ships, authorised by the French 
administration to fish, obtained excellent results. 

THERE is at present a controversy on a point of lunar physics. 
M. Hansen believes that he has discovered that the centre of 
gravity of the moon does not coincide with her actual centre, and his 
opinion is opposed by Mr. Newcomb, of Washington, U.S.A., and 
by M. Delaunay. 

Tue Clyde trustees have contracted with Messrs. Wm. Simons 
and Co., London Works, Renfrew, for a new iron steam dredger 
of great power to work in 30ft. of water. This firm are also at 
present constructing other two new dredgers for the city of Aber- 
deen and Corporation of Hartlepool. 

Apvices from Frankfort-on-the-Maine state that the plans of 
the projected Rhine Canal are now completed. This important 
industrial undertaking will run parallel with the right bank of the 
Maine ; the depth is to be two and a-half metres, and the breadth 
twenty-six. entire cost is estimated at ten to twelve millions 
of thalers. 

“*Tr is found,” says the North-German Correspondent of Berlin, 
“by experiments recently made by the mili authorities, that 
a sheet of ice three inches thick affords a perfectly safe passage 
for infantry or horses marching in single file, and for light 
carriages ; with a thickness of Gin. it will bear all sorts of wagons 
and cannon. 

Ir is stated that the directors of the Peninsular and Oriental 
Company intend to start a line of traffic steamers between England 
and India, vid the Suez Canal, and that a branch head-quarters 
office is to be established at Liverpool. The homeward-bound 
French steamer from Bombay for Marseilles, vid the Canal, had 
many passengers on board. 

GunDLACH, the Berlin maker of the cheap immersion object- 
glasses, hay established an agency in this country. We (Stientijfic 
Opinion) believe his lenses are optically of excellent quality; and 
when we say that he sells an immersion ;Yin., of 170 deg. aperture, 
at the absurdly low price of £2 12s., we know that microscopical 
readers will receive the announcement with wonderment. 

THE North-eastern Correspondence announces that the strike of 
the miners of Waldenburg is terminated. The 7000 workmen who 
took part in it, being resolved not to come to terms with their 
masters, have decided on emigrating to different countries of 
Germany. Upwards of fifty have d through Berlin every 
day of late on their way to Westphakia. 

A NEW process in photo-lithography has been invented by Mr. 
Griggs, who takes a photograph of a print or picture in the 
ordinary way, but upon paper prepared in a manner known only 
to himself. The photograph thus taken is laid upon the stone and 
transferred, as in simple lithography, when it produces copies of 
the original picture with accuracy and clearness. 

Durine the last seventeen years, under the régime of the late 
Prefect of the Seine, the city of Paris has expended on extraordi- 
nary works alone no less than two milliards one hundred and seven- 
teen and a half millions of francs, or £84,700,000 sterling, of which 
amount upwards of half, or £43,300,000, has been raised by loan, 
the remainder having been defrayed out of the ordinary municipal 
revenues. 

Durie the late gales the Alderney breakwater sustained very 
serious damage. The storm was so violent that two holes were made 
through. The masonry above these holes is in perfect condition. 
The extent of each hole exceeds 30ft. in length and 20ft. in height. 
It is rumoured that the Admiralty does not intend repairing the 
damage. The estimate of the cost of the breakwater is £1,300,000 
much of which, it would appear, is a total loss. 

To-morkow the transfer of the property of the telegraph com- 
panies to the Postmaster-General will have veer som pleted, and 
on and from that day the conduct of telegraph pusiness within the 
United Kingdom will be undertaken by the Post-office. A list of 
the postal telegraph offices, which will on that day be opened to 
the public, will be ready for exhibition to the public on that day 
at all post-offices in the United Kingdom. The charge for mes- 
sages within the United Kingdom will be unirormly and without 

to distance, 1s. for the first twenty words, and 3d. for each 
additional five words. 

THE new Midland Railway station at Sheffield has a roof of iron 
and glass supported on twenty-two iron columns. The whole of 
the wrought and cast iron work has been manufactured by Messrs. 
Close, Ayre, and Nicholson, of the Phoenix Ironworks, York. 
There are one mile and three-quarters of wrought iron girders in 
the roof, twenty-one arched girders in the main roof, 63ft. span, 
and thirteen in the side roof of 40ft. span. There are about 
90,000 bolts and rivets in the roof, and 37,500ft. of glass. The 
platforms are 700ft. long,and 30ft. wide. The contractors for the 
masonry and woodwork were Messrs. Chadwick and Thirlwall, of 
Masbro’. 

A Jornt deputation, from the parishes of St. James, Westmin- 
ster; St. Margaret and St. John, Westminster ; and St. Anne, 
Westminster ; waited on the First Commissioner of Works on 
Friday last, to urge upon the Government the,propriety of making 
a communication between Pall-mall and Leicester-square along 
the west-front of the new National Gallery. The First Commis- 
sioner stated that it was not the present intention of the Govern- 
ment to build any west front to the National Gallery, but that if 
the Metropolitan Board of Works, or any local boards, proposed 
to make a good street to Leicester-square in that direction they 
would take the matter into consideration, and modify their plans, 
if possible, so as to allow the street to be made. 

A FRENCH company was formed some time back for the recovery 
of the cargoes of the Spanish galleons sunk in Vigo Bay in the 
year 1700. The works commenced a few days ago, and already 
three of the vessels have been buoyed and partially examined. 
They are found to be in a perfect state of preservation, but bear- 
ing a thick coating of shell-fish. Two show traces of having been 
burned. The engineer who is directing the works is ing use 
of the submarine lamp, and is confident that the smallest object 
of value contained in the fourteen submerged vessels will be 
brought to light. The treasure they are known to have carried 
amounted, in ingots of gold and coined silver money, to the enor- 
mous sum of 375 millions of francs. Of that amount = per cent., 
or 162 millions, go to the Government of Spain, and 213 millions 

o the sbarehoiders—when it is obtained, 
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| THE LECLANCHE BATTERY. 


WE give herewith an engraving of what is known as the Le- 
clanché cell, the main feature of which is that peroxide of manga- 
nese is used with zinc (amalgamated) and an aqueous solution of 
chloride of ammonium. 

The Chemical News recommends it as an excellent form of cell 
for telegraph batteries, &c. The zinc plate and peroxide of man- 
ganese are placed in a porous pot, as shown, and the opposite pole 


PORTABLE STEAM PUMP. 


MESSRS. DEATH AND ELLWOOD, ENGINEERS, ALBERT WORKS, LEICESTER. 
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is a metallic pillar immersed in the solution at the outside of 
the porous pot. The smallest size of this cell, with a porous pot. 
4’3in. high, can accomplish an annual electric work which may 
be represented by 620 grains of copper reduced in the voltameter ; 
the medium size, with a Gin. porous pot, can reduce from 950 to 
1000 grains, while the large size gives a work equal to 1500 or 2000 
grains. The external jar is of glass or porcelain. 





KNIGHT’S PATENT HORSE CLIPPER. 
THE instrument shown in the accompanying engraving is one 
of those neat contrivances by means of which a comparatively 
unskilled man may perform the required work as well as a skilled 
labourer, and at much less cost. The clipper consists of a pair 
of steel toothed cutting plates, reciprocated in contact by means 
of the two hand levers. Each pair of teeth acts, in fact, like a 
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with a surrounding hollow ring which receives the blast from the 
mainpipe. In Figs. 3 and 4 we have the fire-boxes in detail. Ten 
minutes’ heating and a consumption of about 10 Ib. of 
coal suffice to loosen the tire, after which process it is easily 
knocked off with the hammer. Two workmen can manage four 
wheels per hour on the average. The wheel is laid on the ground 
by means of a crane, as in Fig. 2, the axle turning upwards. For 
softening tires for repair, which have become hard through the 
frequent use of the brake, this method can also be used advan- 
tageously. 


THE above illustration represents a horizontal direct-acting steam 
pump for supplying breweries with hot or cold water, cisterns on 
top of buildings—in fact, for every purpose to which a pump can 
be applied. e engine and pump are complete upon a cast iron 
bed-plate, which is bolted upon the end plates of the boiler only, 
so as not to be affected by the expansion of the boiler. The engine 
is fitted with an additional feed pump to supply the boiler with 
water, All the working parts are png to oy and the large 
pump is fitted with gun-metal bushed glands, gun-metal plungers, 
and valves and seatings. The small pump is entirely of gun- 
metal. 

The boiler, which is multitubular, is of very simple construction, 
having a circular fire-box, sufficiently large to burn wood, refuse, 





LONDON TRAMWAYS. 





&c., and is fitted with glass water gauge, steam gauge, blow-off, 
mud plugs, water tank for small pump, &c., and the end plates 
being square at bottom allow of its being taken off the wheels 
and placed upon a floor, when it is at once available as a fixture, 
its own weight being sufficient to keep it steady. 

Our illustration is from a photograph of size ‘*5,” which has a 3fin. 
steam cylinder, 7in. stroke, pump plunger 2}in. diameter, 7in. 
stroke, and on trial delivered 850 s dhens per hour, running at a 
velocity of 115 strokes per minute, 

The whole is designed and made by Messrs. Death and Ellwood, 
engineers, Leicester. 





SEPARATING TIRES FROM WHEELS. 


Herr U. HoELTZzENBEIN, engineer at Zurich, employs a ready 
mode of separating the tires from the wheels of railway carriages. 
The annexed figures will require but a few words of explanation in 
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IN a recent number we referred to the commencement of the 
**metropolitan tramway ” in the east of London; since that time 
the works have been vigorously prosecuted from: Whitechapel 
eastwards, and. from commencements at two other points, from 
which gangs of men are working in both directions, east and west. 
Above 200 men are thus employed, and the greater part of the 
double line has already been laid, and the highway repaved and 
restored to public use. The tram is found to be no obstruction or 
disadvantage to the ordinary traffic. The works of the ‘‘ Metro- 
politan Street Tramway ” have also been commenced, at a point 
near the ‘‘ Russell,” Brixton, and about 400 yards of the rails and 
paving are already down. About 120 men are at work on this 
southern system. The “ Pimlico, Peckham, and Greenwich Tram- 
way” works have not been commenced. The pattern of tram 
employed and the character of the works are simple, substantial, 
likely to serve well their intended purpose, and as a model for 
future extensions. 








SECTION 


The gauge is 4ft. 8hin. with a 4ft. way between double lines. 
The trams are 4in. broad, the portion of the surface not used by 
the tram carriage wheels having cross corrugations, to afford foot- 
hold to horses passing over it. The corrugations in the bottom of 
the grooves are executed in the process of rolling. The trams 
are spiked upon longitudinal sleepers of Baltic timber of 6in. by 
4in. ———- The sleepers are set in iron chairs placed five feet 
apart, the whole, sleepers and irs, bedded in concrete. The 
trams are kept at correct gauge, and parallel, by iron bars on 
, dovetailed into the chairs. We subjoin a sketch of plan 
and section. 

To lessen as much as possible the public inconvenience from 
breaking up the highway, the parish authorities have power to 
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order to render the process at once intelligible. In principle it is 
what we ¢ call an process, heat bees applied so 
as to the tire, and loosen it in consequence. In our sketch, 
Fig. 1, four fire-boxes or pans are close to the tire, and dia- 
metrically opposite one another. tuyeres are in connection 
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single pair of scissors. The levers may be worked singly or to- 
gether ; when one only is used the machine will oscillate a little 
and give a good cross cut. The working parts are enclosed by a 
case which protects them from dirt, and practically there is no 
difficulty in a. the instrument in good order. We have 
made a trial of the clipper at the request of the inventor, and we 
find from this experience that it is fully efticient. 
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WHAT MAY YET BE DONE WITH OUR OLD 
FLEET 


Ovur readers will remember proposals which appeared in our 
issue of the 16th September, 1866, for converting some of our 
screw line-of-battle ships into seagoing monitors, and others into 
monitors for coast defence, to be plated with armour 12in. in 
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thickness on the ships’ sides and turrets. At that time, however, 
Mr. Henwood, with whom the scheme originated, was not in 
possession of the plans of any particular line-of-battle ship ; but 





=~ more than 300 of the road being up at a time at any 
point. 


the late Board of Adiairalty were so much impressed with the 
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national importance and value of the proposal, that they directed 
the working drawings and details of weights of H.M.S. Duncan, 
to be supplied to Mr. Henwood, for the purpose of working out 
his proposal for a particular ship. At the same time Lord Lennox 
(then Secretary to the Admiralty) announced in Parliament that 
“the Admiralty were most anxious to see Mr. Henwood mature 
his plans.” On the 5th of April last year Mr. Henwood read a 
paper on this subject at the Royal United Service Institution, in 
which he argued that many of our screw line-of-battle ships can 
be converted iuto efficient seagoing ironclad monitors, carrying 
the necessary sail power and the crews required to work them 
under sail, together with the weights of stores and equipment 
required in a full-rigged ship, and he also demonstrated that 
the idea of such converted ships overturning or upsetting was a 
mere phantom, or an invention of a fertile imagination. The 
result of the discussion by naval officers and shipbuilders which 
ensued was embodied in the statement that it would be well 
worth the while of the nation to try the experiment with one of 
our ships. In this opinion most people will, we believe, concur, 
especially as the proposal promises a saving of nearly £3,000,000 
on twelve ships alone, 

In our illustrations Mr. Henwood now shows us what may be 
produced by converting H.M.S. Duncan into a coast defence 
monitor on the breastwork system, as adopted by the Admiralty 
from the plans of Captain Cowper Coles, Our illustrations, will 
we think, sufficiently explain themselves; we may remark, how- 
ever, that the openings shown on the monitor deck afore and 
abaft the breastwork are made watertight and shot-proof, as in 
the American monitor Miantonomoh. A steam crane, with 
lowering jib, supplies the place of cat-heads for stowing anchors, 
and is also available for sturing the ship. The boats’ davits are 
made to fall down on deck, and in action the boats may be stowed 
in the rear of the breastwork. By dispensing with masts, yards, 
sails, &c , a lesser number of men would be required and smaller 
equipments; the weight thus saved is readily converted into an 
equivalent weight of armour, enabling much thicker armour to 
be applied to the Duncan if converted merely into a coast defence 
inonitor, 

It has been thought by some persons not practically acquainted 

with the subject that these line-of-battle ships would net be 
sufficiently strong to carry so mucharmour—evidently unable to 
divest themselves of the idea that, as iron is heavier than wood, 
a ton of iron must be heavier than a tun of wood. But we have 
a practical illustration of the strength of converted line-of-battle 
ships ready to hand in the case of H.M.S. Ocean. The Ocean, 
before being converted into an ironclad, was a sister ship to the 
Duncan, and on her voyage to China, where she is now stationed, 
“she encountered (wrote an officer on board) such a succession 
of gales and stormy weather as none of H.M. ships of late years 
have had the ill-luck to meet with on the China passage, and 
which establish her character as a thorough sea boat and a 
good ocean cruiser, The Ocean is armour-plated from stem to 
stern, from a depth of about 6ft. below the water to the height 
of the upper deck, with plates 44in. thick. Now it will be ob- 
vious to our readers, if in this case the armour extended to but 
half the height it might be double the thickness, and 
ifof but one-third the height of three times the thickness, without 
adding to her total weight ; thus the Ocean could float a belt of 
armour 13}in. thick, as well as she does her 44in. of. armour 
extending to the upper deck. So, with a given displacement, the 
smaller the area of surface to be protected the thicker may be 
the armour. Now the total weight of the Ocean complete for sea 
is 6600 tons, the total weight of the Duncan converted into a 
coast defence monitor with 550 tons of coals on board would not 
exceed 6360 tons, that is 240 tons less total weight than the 
Ocean, There can be no question, therefore, about the sufficient 
strength of the Duncan to carry the proposed weights, more 
especially when itis known that by Mr. Henwood's plan the strength 
of the ship is enormously increased by first plating the deck and 
ship’s sides with iron plates, and connecting them securely 
together with a strong angle iron extending all round the ship, as 
illustrated in the sectional sketch. The Ucean, be itremembered, 
is without such strengthening. 
_ Two other points we may briefly allude to, viz., the steadiness 
in a seaway of such converted ships, and their soundness and 
durability. With regard to the first of these, the Royal Sove- 
reign affords a practical answer; she is very steady. And there 
is no reason to doubt that the Duncan would be similarly steady. 
As to soundness and durability, we have the evidence of the 
eminent practical shipbuilder who converted the Royal Sovereign, 
who states that “he did not find a bad timber in her frame,” 
and that, as regarded durability, he saw H.M.S. Nelson launched 
at Woolwich, and, forty-five years subsequently, he converted 
her from a sailing ship into a screw steam vessel. She is now on 
the Australian station. 

A distinction must be made between our line-of-battle ships — 
which are built of the soundest and best seasoned timber, under 
cover, and protected from bad weather while building—and the 
contract-built gunboats, built hastily in the open air, exposed to 
all weathers, and of such timber as could be obtained on an 
emergency. The endurance of these two classes of vessels is very 
different indeed, and the one must not be confounded with the 
other : our line-of-battle ships, as we have seen, being sound and 
durable, 

Let us now compare the Duncan, converted in accordance with 
our illustration, with the Devastation and Thunderer, the most 
powerful war ships, in one sense, ever proposed. For simplicity's 
“yn we give the general particulars in a tabulated form as fol- 

OWS :-— 


Duncan as Devastation and 
illustrated. A. Thunderer. B. 
Temples os it ee ° 2ft. dim. <« 285ft. vin. 
Breadth, extreme + oe O8ft. dim, .. .. 62ft. 3in 
Draught of water forward ., 25ft. fim. .. 2. 25ft. 9in. 

a oy aft .. .. Q5ft. 4him. .. 2. 26ft. Gin. 
Pommegea GM. 6. sc oe es 3727 ~ 4406 
Horse-power se os o oe 3800 oo 800 
Speed in knots .. .. o. .. by nah & 12} 
Armament «. «+ .. e+ «Four 600- ah 9 - 
Weight of one broadside.. °. 24u0lb. 2. 2: Pom oe yy 
Height ot monitor deck above é 

WOT... ie «6 «s a» < 4ft. Ofin. .. .. 
Height of guns out of water,.  i8ft. ee 0 iit ain. 
Complement, officers, and crew 250 oe ee 250 


The defensive powers are represented in the diagrams A B, 
both drawn tothe same scale, 

Taking one-eighth of an inch of iron to equal Sin. of solid 
wood in resistance, we obtain the minimum resisting powers 
in each cases as follows, excluding the frames and inner planking 
in both cases—obviously to the disadvantage of the Duncan. 
We have in Devastation 12in. of armour, 18in. teak (equal to 
2}in. of iron), and an inner skin 1}in., giving an equivalent of 
15jin. of solid iron. In Duncan we have 104in. of armour, 18in. 
teak (equal to 2}in. of iron), an inner skin 14in., and 10in. of 
wood (equal to 1}in. of iron), giving an equivalent of 15}in. of 
solid iron, The iron frames of the Devastation are 24in. apart; 
those of the wooden Duncan are only 4in. apart. 

We do not pretend for a moment to say that the Duncan thus 
converted would be in all respects equal to the Devastation, but 
we do say that she would be, practically, as good for Channel and 





Mediterranean service. And when we remember the rapid 
changes and improvements which have taken place within the 
last ten years in armour, guns, and marine engines—and that 
probably similar rapid changes will take place a few years hence 
—it does seem narrow-minded to continue to oppose the trial 
of a plan at once effectual and economical. 

The Devastation is confessedly an experimental vessel, and the 
principles and objects sought to be carried out in her andher sister 
ship the Thunderer we learn by the following extract from a par- 
liamentary paper published last year. The Chief Constructor states 
that “ The primary object, and that in view of which the qualities 
of the design have been regulated, isthat of fitness for engaging the 
enemy’s ships and squadrons in the British Channel, the Mediter- 
ranean, and other Euro seas. The defensive powers of the 
design have been aouies by the desire to make the ship 
practically secure against destruction by shot and shell in a naval 
engagement for several years to come, and to give her a fair 
degree of security in attacking land fortifications. The offensive 
powers bave been regulated by the desire to furnish her with 
guns which would penetrate the armour of the ironclads of 
Europe, with few or no exceptions; to give to these guns full and 
uninterrupted command in all directions, and so to place and work 
them that they may be efficiently and securely worked in a 
seaway under all but the most extreme circumstances. By dis- 
pensing with masts and spars all the following advantages are 
obtained, viz.:—A low freeboard, carrying with it a reduced 
amount of armour, and steadiness of gun platform, a small crew, 
a clear range for the guns all round, great economy of first cost, 
resulting from the absence of costly masts, sails, and a 
multiplicity of rigging fittings, and also from the circumstance 
that fittings for less than half the number of men and quantity 
of stores are required. The chief advantage of all obviously is 
the enormous gain to the offensive powers of the ship, resulting 
from the unlimited and unembarrassed range of the guns in all 
directions. The Controller states that the cardinal feature of 
the proposal (to build Devastation and Thunderer) has been to 
secure tue water line and the vital parts of the ship against the 
kuown powers of the artillery they are likely to meet at sea. 
The next important principle which has guided the preparation 
of these designs is to enable a ship so to carry the 
heaviest artillery known to be safe and efficient, and to carry it 
in such a manner as to leave, if possible, no point of the horizon 
which cannot be swept by its fire. These two features of the 
design, to which all others are subordinate, indicate at once a 
turret ship and a monitor type.” 

Now, all the above primary objects are obtainable in the 
Duncan, as shown in our illustration, at about one-third the cost 
and in one-third less time than would be required to build the 
Devastation. 





ProrosEep New STREET FROM CHARING Cross TO TOTTENHAM- 
couRT-koAD.—A joint deputation from the parishes of St. James 
Westminster, St. Margaret and St. John, Westminster, and St. 
Anne, Westminster, waited on the First Commissioner of Works, 
on Friday last, at 12, Whitehall-place, to urge upon the Govern- 
ment the propriety of making a communication between Pall Mall 
and Leicester-square along the west front of the New National 
Gallery. The First Commissioner stated that it was not the pre- 
sent intention of the Government to build any west front to the 
National Gallery, but that if the Metropolitan Board of Works or 
any local boards os to make a good street to Leicester-square 
in that direction, they would take the matter into consideration 
and modify their plans, if possible, so as to allow the street to be 
made.— A true report.—GEORGE ALLEN, vestry clerk of St. Anne. 

Tue INSTITUTION OF CIVIL ENGINEERS.—At the meeting of 
this society on Tuesday, the lst inst., Mr. Charles B. Vignoles, 
F.R.S., president, in the chair, twenty candidates were balloted 
for and declared to be duly elected, including six members, 
viz.:—Mr. George Allan, Leadenhall-street; Mr. Alfred 
W. Craven, New York; Mr. George Clementson Green- 
well, Engineer of the Poynton and Worth Collieries, 
Cheshire; Mr. James Hendry, Westminster; Mr. Samuel 
Guyon Purchas, Engineer to the Local Board of Health, 
Worcester ; and Mr. John Bell Simpson, Blaydon-on-Tyne. Four- 
teen gentlemen were elected Associates, viz.: Captain W. H. 
Beckett, B.I., P.W.D., Government of India; Mr. Henry Hake- 
will, late contractors’ engineer, Danish railways; Mr. James 
Innes Hopkins, Cannon-street, E.C.; Mr. Thomas Horn, West- 
minster ; Mr. William Charles Luard, Llandaff House, Glamorgan- 
shire; Mr. Reginald Empson Middleton, assistant engineer, 
Solway Junction Railway, Annan; Mr. Frank Morris, resident 
engineer of the Brentford Gasworks; Mr. Gabriel James 
Morrison, Westminster; Mr. Philip Algernon Herbert Noyes, 
Stud. Inst. C.E , Rosherville Ironworks, Northfleet ; Mr. Arthur 
Cadlick Pain, Westminster ; Mr. John Thorpe Potts, Camberwell- 
grove ; M. Emile Theodore Quinette de Rock t, ‘* Ingénieur 
des Ponts et Chaussées,” Havre ; Mr. Walker Stead, Southport ; 
and Mr. Edward Wilson, Westminster. A report was brought up 
from the council stating that, under the provisions of Sect. IV. of 
the bye laws, the followiug candidates had recently been admitted 
students of the Institution, viz.: Thomas Burgess Fry, William 
Greenwood, George Gatton Melhuish Hardingham, Joseph Heinig, 
Sidney Preston, Thomas Edward West, and Alexander Patrick 
Wright. 

Coat Minine@ IN CuotnA.—The principal coal-producing districts 
in China where this mineral is worked are three, in the province 
of Shangtung, but there are several other places where coal is 
known to exist, and where the mining is prohibited. The largest 
coal mines are in the Lan-fu-ho valley, which runs north and 
south, and has coal pits on either side. Both bituminous and 
anthracite coal are extracted. The ‘‘ Journal of Applied Science ” 
has given someinformation on this subject. Ten pits are now work- 
ing near Po-shan-hsien. Gangs of sixty men work night and day 
in the pits, which are from 50ft. to 70ft. deep, and then branch off 
into tunnels of 1000ft. in length, yo by rough beams of 
wood, The coal seam is from 6ft. to 15ft. thick. The men work 
below with picks, and the coal is brought up in baskets by means 
of a windlass worked by ten men. I saw some very large pieces 
drawn up, one piece filled the basket of itself. The water is 
drained off below, the pits being well up on the hill side. A deep 
well is sunk at the foot and a drain made from the coal seam, 
down which the water runs to the well, when it is drawn up in 
skin buckets by a windlass, The Government tax on these coal 
mines is very moderate ; but the 1 squeezes exorbitant. The 
Wei-hsien coal-fields are situated in an undulating plain about 
twenty li south-south west of that city, with hills to the south. 
and west six miles off. There are a great number of pits here. 
but only ten at present worked. The pits are from 15ft. to 30ft. 
deep, and the miners work on until the water rises over the seam, 
This they keep under as long as possible, bringing it up in large 
skin buckets containing about three q means of a huge 
windlass ; but when it gets beyond them they desert the pits and 
go to another. Thus it is probable that they miss the finest 
quality of coal. A few miles from Wei-hsien numerous coal pits 
are in active operation, Wei-hsien using coal entirely for fuel 
The shafts are sunk in the plain to a depth of 100ft. or 
and galleries of considerable extent run out from them, new 
being sunk when ventilation appears desirable—the coal under- 
lying the whole country. The miners are most amicably disposed, 
= one 7 — Shanghae was most anxious to learn at 
what cost he cow rocure a foreign pumping apparatus, 
rently seeing no difficulty in eating it into use if mrad 4 
within the limits of his . Until however, a good road be 
made from Yentai to Wei-hsien, the development of the mines, 
even if a better quality of coal exist, would profit little. 
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INSTITUTION OF MECHANICAL ENGINEERS 


THE twenty-third anniversary meeting of the members of this 
Institution was held on Thursday, the 27th January, in the Lecture 
Theatre of the Midland Institute, Birmingham, John Ramsbottom, 

., president, in the chair. 

he secretary (Mr. W. P. Marshall) having read the minutes 
of the previous meeting, the annual report of the council was 
then presented, which showed the satisfactory progress of the 
Institution during the past year, and its prosperous condition ; 
and reference was made to the large and important meeting of the 
Institution held in Newcastle-upon-Tyne last summer. The 
annual election of officers then took place, Mr. John Rams- 
bottom being elected president. Several new members were also 
elected. 

The adjourned discussion was then resumed upon the paper read 
at the previous meeting, ‘“‘On Le Chatelier’s plan of using 
Counter- ure Steam as a Brake in Locomotive Engines,” by 
Mr. C, William Siemens, of London. 

The simple and efficient plan designed and carried out by M. Le 
Chatelier for counter-pressure working consists in introducing a 
small jet of hot water from the boiler into the base of the blast- 
pipe or the exhaust-port of the cylinder; this jet being discharged 
at boiler pressure into the atmospheric pressure of the exhaust 
passages, the greater portion of the water instantly flashes into 
steam at cae oe ge pressure, and instead of the heated gases 
from the smoke-box, a moist vapour or fog is now drawn into the 
cylinder behind the pi The rubbing surfaces are thus main- 
tained constantly lubricated by the presence of saturated steam, 
and all heating or cutting is entirely prevented. The jet of water 
is so as to be always slightly in excess of the precise 

uantity required, the object Gis to prevent the possibility of 
ovaries any of the heated gases from the smoke-box ; and the 
cloud 





constant — <= a slight of steam from the chimney 
affords an indication to the driver of the sufficiency of the jet. 
The wear of rails and tires that is caused by the friction 
of the train wheels when skidded by the ordinary brakes, 
and the consequent injury to the wheels by wearing 
flat places in their circumference, are avoided to the extent 
that the counter-pressure steam is used as a brake on the 
engine, and the practical working of the counter-pressure 
plan has been found so satisfactory, that its use has even been 
carried so far in many cases as to supersede the employment of 
the train » Eo not only in Gameatios nage but also in 
stopping ing at stations. In shunting, the steam regu- 
lator is left ponecen b open, and the motion of the engine is 
controlled entirely by the reversing handle. The employment of 
the counter-pressure system has now been extensively adopted 
in France, Spain, and other countries, as many as three thousand 
locomotives being mow regularly worked on this plan, both in 
descending inclines and in stopping and shunting at stations ; and 
in all cases its adoption has been attended with complete success 

The next paper was ‘‘ On the Further Economy of Fuel in Blast 
Furnaces, derivable from the high Temperature of Blast obtained 
with Cowper’s Improved Regenerative Stoves at Ormesby, and 
from Increased Capacity of Furnace, &c.,” by Mr. Charles Coch- 
rane, of — ‘The improved regenerative hot-blast stoves at 
the Ormesby Ironworks; Middlesbrough, are heated entirely by 
the waste gas taken off from the blast furnaces, and the heat 
developed by the combustion of the gas is stored up in the stoves 
by means of the “‘regenerator,” consisting of a large mass of open- 
built fire-brick, through which the heated current is made to pass 
in a downward direction on its way to the chimney. The 
mass of fire-brick thus becomes heated up to a very high 
temperature at the top, the temperature gradually diminish- 
ing towards the bottom of the regenerator; and the blast 
being then caused to pass through the regenerator in the contrary 
direction, takes up the heat stored in the fire-brick, and becomes 
itself heated to the same high temperature previous to entering 
the blast furnace. In the present stoves, which are of considerably 
larger dimensions than the original stoves on the regenerative plan 
at these works, the combustion chamber at the top of the stove 
has been increased in proportionate capacity, in order to insure, 
as far as possible, the complete combustion of the gas in the stove 
before entering the regenerator. The area of all the passages 
has also been enlarged, and the fire-bricks in the regenera- 
tors are set wider apart, for the purpose of enabling the 
stoves to continue a longer time at work before the re- 
generators become so much choked by the dust conveyed in the 
gas from the blast furnace as to require cleaning out. In order 
to remove this dust previously as far as practicable, the waste gas 
to be consumed in the stove is passed through a purifier, which is 
composed of a series of horizontal cast iron trays, arranged in a 
number of tiers above one another, and exposing a large extent of 
horizontal surface for the dust to be deposited upon in the passage 
of the gas through the spaces between the trays. The bottoms 
of the trays are perforated with long narrow slots, the depositing 
surface in each tray being immediately under the orifices through 
which the gas and dust pass in the tray above. In consequence 
of these improvements in the regenerative stoves the blast heated 
by them is now maintained in regular working at the high tempe- 
rature of more than 1400 deg. Fah.; and although the annual 
expenses for cost and maintenance of the regenerative stoves are 
about the same as those of the most improved cast iron stoves 
heating the blast to about 1000 deg. Fah., the economy of 
fuel in the blast furnace, consequent upon the higher tem- 
perature of blast, is found, from the experience of actual 
working, to amount to as much as four cwt. of coke per ton 
of iron made. The amount of economy of fuel, however, that 
is due to equal increments of temperature in the blast, 
been found by the experience of the temperatures already reached 
in practice to-diminish rapidly as the temperature is raised ; and 
it is therefore considered by the writer that the further saving of 
coke in the blast-furnace for a still further increase in temperature 
of blast from 1400 deg. to 1700 deg. would be less than one cwt. 
per ton of iron. With regard to the capacity of blast furnaces as 
affecting the economy of fuel by diminishing the temperature of 
the escaping gas, the actual result now obtained at the Ormesby 
Ironworks, with a furnace of 20,000 cubic feet capacity, is a 
consumption of twenty ewt. of coke per ton of iron, with the blast 
heated to upwards of 1400 deg., and with calcined ironstone yielding 
40 per cent. of iron ; and assuming that the same reduction of tem- 
perature which has been effected in the waste heat escaping from 
the regenerative stoves by doubling their capacity would also 
be effected in the waste gas escaping from the blast furnace by 
doubling the capacity of the furnace, it would follow that by 
doubling the capacity of the present large furnaces of 20,000 
cubic feet the further economy of fuel consequent upon reduction 
of heat in the escaping gas would be about two cwt. of 
coke per ton of iron made. Im reference to the effect of increased 
heat of blast upon the temperature of the escaping gas at the 
furnace top, the working of twe similar furnaces, of 20,000 cubic 
feet capacity each, has shown that neither extra heat of blast nor 
extra driving has y 4 prejudicial effect on the temperature of the 
escaping gas ; and that the extra heat thrown into the furnace by 
the hotte: blast is met by the extra duty to be performed in com- 
pensating for the diminished proportion of coke consumed per ton 
of iron made, 4 ; 

After the meeting a number of the members and their friends 
dined together, in celebration of the twenty-third anniversary of 
the Institution. 





SoutH KENSINGTON MusEuM.—Visitors during the week ending 
29th January, 1870. On Monday, Tuesday, and wor ayes free, 
from 10 a.m. to 10 p.m.: Museum, 13,266 ; Meyrick and other 

1665. On Wednesday, Thursday, and Friday, (admis- 
sion 6d.) from 10 a.m. till 4.p.m.: Museum, 1755; Meyrick and 
other galleries, 142. T 6,828. Average of i 


corresponding 
week in former years, (10,874, Total from the opening of the 
Muscum, 9,137,600" 
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LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





GUNTHER’S VENTILATOR. 
Sir,—We observe in your issue of this date, at page 33, an en- 
praving and description of a ventilating fan,Jsaid to be invented 
y a Mr. Gunther, of Oldham, 























’ 


We beg to call your attention to pages 85 and 86 of our cata- 
logue accompanying this, where a plan identical in principle is 
illustrated and described as in the engraving herewith. Mr. 
Gunther’s “invention,” therefore, has been anticipated, and has 
not the merit of novelty to recommend it. GwyNNE AND Co, 

Essex-street Works, Strand, W.C., January 21st, 1870, 


MEASURING RAILWAY CURVES. 

Sir,—I take the liberty of sending you a simple table I have 
prepared for the guidance of my permanent way men, giving them 
plain directions how to ascertain the radii of curves and how 
much cant toput on. I shall feel much obliged if you will publish 
it in your next issue, with a view to elicit an expression of opinion 
from engineers of experience who have given attention the 
subject. In the copies to be given to the men the fourth column 
will be omitted. A RESIDENT ENGINEER, 

January 19th, 1870. 


























| | 2. | 
1 | 9 | . 8. ’ am’ | 
L. .4:,,, Amount! spee: 
=. ae of cant in Directions. 
‘AB. | curve, (HOuter) miles 
r: per 
| hour. 
in. |Chains.) in. 
1148} 5 | 4:%| 20 
945) 6 3% » 
"4 HJ S To find the radius of curve, 
6 a 9 2x4 ” 
53 10 3y'5 25 Measure 50ft. along the rail, and strain 
52 11 316 pa a string from point to point ; then, in 
4 12 4; | 30 the middle, measure the distance (A to 
44 13 313 B)from the string to the rail, in inches. 
. ‘7 ” Look for nearest figure to that distance 
4 14 3h » in column No. 1, and in No. 2 the 
3is 15 34 a radius of the curve is given, and in 
3h 16 4} 35 No. 3 the cant of the outer rail. 
3 17 4 m= 
3 18 3] i 
3 19 316 | » 
2t3 20 43 40 
2 25 Sie! » 
146 | 30 | 283] ,, 
1H | 35 2 ” 
1 40 2) 6 ” 
13% 45 2 ” 
1% 50 1j ” 
1ys | 55 1g ” 
1 60 15 » |Note.—In all cases where cant is put on 
oz 65 - ae it should be done by lowering the in- 
0.3 70 1} side rail gradually for about thirty- 
03 80 1d three yards before the curve begins, 
- Yé!] » and the outside rail should be kept at 
te | 100 0j ” an even gradient throughout. 














BERTSCH’S LIGHTNING DISCHARGER, 
Sm,—Your impression of the 7th inst, contains an illustrated 
cupsenation of a telegraphic lightning discharger patented by M. 


Will you allow me to submit to your readers a most simple form 
of protector, which, though based on the principle of M. Bertsch’s 
apparatus, is far less complicated and expensive? It consists of 
two horizontal brass plates, insulated frum each other by an 
ebonite support at nd corner. The upper plate has a connection 
at each end, fitted with a nut, to receive the line and instrument 
wires, The lower plate has a terminal, to which a good earth wire 
must be attached, and to its upper surface are soldered a number 
of brass wires, their points nearly touching the plate above. 

By thisarrangementall currents passing onthe line must traverse 
the upper plate; the voltaic or workingcurrent would be unaffected 
by the proximity of the brass wires, to which atmospheric elec- 
tricity, on account of its high tension or power of overcoming 
resistance, would at once jump, 

Exeter, Jan. 17th, 1870. AMATEUR. 


ROBEY’S EXPANSION GEAR. 

Srr,— Will you allow me for the last time to trespass on your 
valuable space. Messrs. Robey and Company first began their 
last letter by expressing their joy at my pon he ** profited” b 
certain information which they profess to have given. With 
this, I am not yet a disciple to their peculiar views. After this 
appears an engraving of two unasked for indicator Sages, with- 
out adding the slightest importance to the argument uestion. 

then refer me to Mr. Porter’s work, saying 
that if I “had read a little more” of it I should probably never 
have asked the questions I have. 

Nevertheless, I have sufficient intelligence concerning Mariotte’s 
well-known law to believe that “ the volume of a given weight of 
gas is inversely as the pressure to which it is subjected ;” thus, by 
cutting off at one-eighth, one-twelfth, or one-twentieth, the ter- 
minal pressure will naturally fall below that of the atmosphere, 





Requesting that they them: oun . re 
Mr. Porter’s y selves ‘‘ will read a little more” of 


k, it is just possibl Mle me 
from a Bon-tondenting e e they may perceive a diagram 
Ib, or 7 Ib, below the ai 

I will now ask why this illustration is shown in 


e with a terminal pressure 


such a worthy 


treatise? Not, I presume, as a specimen of economical working in 





this instance alone, but as an example of the superior action of the 
cut-off gear. 

Now this is the very identical sort of diagram I have 
so persistently asked for from the Lincoln firm, and what is 
the result—I am at the eleventh hour told by them that it requires 
a “special modification” of their “‘ patent” to produce it, although 
in their first letter they emphatically declared that steam could 
be admitted “‘ at from three-fourths of the stroke to any point of 
cut-off less than that.” 


SELF VARYING GRADES FROM Z_™* OF THE STROKE 
\¥ POINT 4eSS THAN THAT 
BUT OFF AT Ye4™ AND t/jg™ 
Pt ae inated A, 
€5LB.0N.PISTON €718.1N BOILER 
ncaa Maas. By 
SCALE *Y4g™ 













As a practical illustration of what I have anxiously wished for, 
will you permit me to submit the annexed indicator diagram ob- 
tained from an engine fitted with self-adjusting expansion gear, 
having periods of cut-off varying from seven-eighths of the stroke 
to any point less? I may just add that the gear in question has 
a ey | only three working parts, and is now being manufac- 
tured by Messrs. Ormerod, Grierson, and Company, engineers, of 
this city. 

Considering that Messrs. Robey and Company, from their pre- 
sent arrangement of “gear,” find it quite impossible to produce 
such a diagram, I would recommend that they forthwith 
apply the “‘ special modification ” of which the on. and it will 

n be seen if the same fortunate results can be attained. 

Hulme, January 24th, 1870, W. WALKER. 








REVERSING MARINE ENGINES, 

Sim,—The link motion, as a reversing gear, appears to be so 
generally adopted in marine engines that it may seem somewhat 
presumptuous to say anything against it. Still, setting aside the 
question of first cost, it ap rather anomalous that at least 
one-half of the rods, &c., of the motion should be working for no 
purpose when away at sea, only being called into use, say, half-a- 
dozen times in the course of a voyage. 

The old ‘loose eccentric” plan appears to have a great advan- 
tage in this respect, as there are no parts in motion except such as 
are really necessary for working the valves. Should the engineer, 
howeyer, unexpectedly receive the order to “‘reverse,” its defects 
show themselves, for, instead of reversing the engines, the engi- 
neer’s first job is to summon a small regiment of firemen to his 
assistance. 

If you will kindly allow me I will endeavour to describe one or 
two plans which would, I think, possess most of the good qualities 
of both systems, without the defects of either. 

In the first case the valves would be worked by loose eccentrics 
fitted with drivers, as usual, A small “ starting valve” would be 
fitted on each cylinder for opening communication between top or 
bottom of cylinders and the boiler or condenser, as might be re- 
quired. Means would be provided for stopping the communica- 
tion between the cylinders and condenser, either in shape of a 
throttle valve or a “ grid” valve placed in the exhaust port of each 
cylinder. 

The operation of reversing would then be as follows :—Shut the 
“exhaust” valve and admit steam to the pistons by the starting 
valves, so as to cause the engines to move astern. As soon as the 
drivers on shaft have come round to the eccentrics open steam 
and exhaust valves—the engines are reversed. 

In engines already fitted with loose eccentrics and “ gabs” the 
starting valves would also be available, as some simple means 
could be provided for causing the eccentric rods to disengage them- 
selves from the valve rods when the valves were at stroke. 
The cylinder ports would then be closed, and the engines could be 
moved as in the former case, 

A still simpler expedient might answer for engines in which the 
exhaust port is covered after the piston has travelled three-fourths 
or seven-eighths of the stroke. eccentrics and starting 
valves, as in the previous instances; suppose one piston to be 
making its down stroke, and the engines to be stopped when the 
crank makes an angle of 45 deg. with the connecting rod, the 
bottom port of the cylinder would have been closed, and by ad- 
mitting steam to the under side of piston the engines would be re- 
versed. There would, however, be only four points in the revolu- 
tion at which the engines could be reversed, but by a little manipu- 
lation of the throttle valve the engineer might easily manage to 
stop the engines in one of these positions. 

None of these ay would be applicable in cases where the 
steam could force back the valves from the cylinder face. 

Perhaps some of your correspondents could say whether any or 
all of these plans have been tried, and in what respect they have 
failed. G, A, C, 

Cork, January 25th, 1870. 

COUNTY SURVEYORSHIPS.— IRELAND. 

Sir,—The recent examination of candidates for these appoint- 
ments has failed to confirm that degree of confidence in the minds 
of the majority of those who went through the nine days’ ordeal— 
which, y Cn mismangement, was spread over a period of three 
weeks—that was produced by the perusal of the advertisement, 
which stated that the examination would be ‘‘ open and competi- 
tive,” and, as is the case, was the first that has been held under 
the new Act (Vic, 25 and 26, cap. 106). Anonymous papers only 
were given, so that the examiners may have been one of the candi- 
dates for aught we know; and as the circular sent by the Civil 
Service Commissioners to each candidate to inform him of the 
result of his labours merely stated the total number of marks 
obtained by each, and also added that “‘no further details can be 

ven,” we are altogether in the dark as to what subjects should 

better prepared and receive more attention with a view to a 
future examination. In this the treatment is altogether different 
from that usually accorded at other examinations; but this may be 
accounted for, possibly, by the fact of candidates having all arrived 
at years of discretion 136 ing the minor limit of age), so that they 
should be able to form a g inion of their proficiency in any 
particular subject, With regued > the portion of the examination 
in which a] ical engineer might have hoped to have had a 
chanee of p up for his deficiency in calculus, chemistry, and 
such-like, where the more youthful competitor would be supposed 
to have the advantage, there was not a single question given that 
could not have been answered better by a man just out of an 
engineering school, who had not seen a bit of work in his life, but 
had “* Rankine” all in his head. 

As the Act allows the Lord-Lieutenant to appoint anyone who is 
certified by the commissioners as qualified, the term ‘‘ competitive ” 
is Segplinable to the examination, and the appointment of two 
English engineers, one of them, at least, being _ to be a near 
relative of the chief secretary (who, actually speaking, does all 
the Government work here) has produced grave suspici ngst 
most of the candidates that it is merely waste of time and money 
preparing for the examination unless you have a friend in court, 

I should be very sorry to hint even that the successful candidates 
did not obtain the and second places, and knowing nothing 
personally of either, must believe that they are good and experi- 
enced engineers, and, of course, certified as qualified by the ex- 
aminers, whoever they may be ; but it is only due to the profes- 
sion that its members should be treated a little better than a lot 
of schoolboys, and receive some more information as to the ex- 
amination, as well as a chance of showing that they have had 
practical on works, 
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METAL, TIMBER, AND OTHER TRADES OF 
FRANCE. 


THE official returns of imports and exports for the three quar- 
ters of the past year have been published. The total amounts 
of the special commerce of France, as compared with former 
years, are as follows :—Imports, 1868, 2,469,153,000f.; ditto 1869, 
2,256,198,000f. Exports, 1867, 2,089,006,000f.; ditto 1868, 
2,018,690,000f.; ditto 1869, 2,252,094,000f. Compared with 1565 
the result is as follows :—Imports, 1868, 2,469,000,000f.; ditto 
1869, 2,256,000,000f.; exports, 1868, 2,018,000,000f.; ditto 1469, 
2,252,000,000f.; total imports and exports 1868, 4,487,000,000f. ; 
ditto 1869, 4,508,000,0008 Showing a balance in favour of the 
current year equal to £840,000, whereas at the end of the first six 
months the account showed a deficit to the extent of £600,000 
(see ENGINEER October 15th). This is a most surprising result, 
and will certainly take most people by surprise, for the dulness 
of nearly all the markets certainly would have caused a very 
different account to be looked for. 

The exports have risen again to nearly the same amount as the 
imports—a criterion of prosperity according to our neighbours; but 
a positive diminution of imports, as we find in this case, must 
mean one of two things—either diminished consumption of foreign 
goods, which shows comparative poverty ; or uneasiness or de- 
creased acquisition of raw materials, which shows falling off in 
trade and absence of speculation. So much for the general ac- 
count as regards imports for consumption and exports of French 
productions, that is to say, special commerce. 

With respect to the trades that most interest our readers, we 
extract the following particulars ;— 

The timber trade shows very advantageously, the imports having 
increased to the extent of nearly £280,000, and the exports by 
nearly £320,000—the latter amounts to an excess of 10 per cent, 
as compared with last year. an 

The reverse is the case with respect to stone, marble, bricks, and 
other building materials, which show an increase in imports with 
a corresponding decrease on the exports; the difference is, how- 
ever, of small importance, 

The case of the metal trades is much the same, 
are the total results for the three quarters : 


The following 


ImporTs IN MILLIONS OF FRANCS. 


1868 1869 
First quarter 21,978 —— 21 
Second quarter .. oo 08 68 27,084 oe 20,2 
Third quarter .. «. «+ os o 14,107 22,143 
Total 63,229 635,003 
It will be seen that the imports during the third quarter in- 


creased to a greater extent than had diminished in the second 
quarter of the year, and that they yielded an excess on the three 
quarters of nearly £30,000, 
The exports were as follows ;— 
Exrorts 1 Mittions oF Francs. 


1868 18 

First quarter oo ee 4,770 oo ss 4,524 

Second quarter .. «. «- es 4,111 . 7 

Third quarter .. «+ + oF os 3,397 oo ee +70 
Total ., os 12,278 11 


So that in the case of the metal trades an increase amounting 
to nearly £30,000 in the imports has been accompanied by a falling 
off of not much less than £40,000 in the exports, the total of the 
trade having suffered to the extent, in round numbers, of £10,000, 
an insignificant sum, but marking an unsatisfactory condition of 
affairs. F : 

Separating the items referring to iron and steel, such are the 
following results :— 

JANUARY lst TO SEPTEMBER 30TH, 1809. 

Imports. Ex} 

Francs Frat 

Pig iron .. «s os ++ 08 of ’ 
Wrought irom... «. .. «+ oe 
| SP a ee ee, eT 
Tandangleiron .. .. o+ «+ 
Raw iron with the scoria .. .. 
Iron plate ee ee 6 os 

Tin and other plate... 
Thin sheet iron pe 

Iron wire .. .. 

Steel .. ©. « 


Total .. oo 


The total special commerce of France in iron and steel only 
amounts, therefore, to £267,200 for the nine months, the exports 
amounting to just about one quarter of the imports. 

As regards the last of the three quarters of the year, we remark 
a very large increase both in the imports and exports of pig iron, 
but especially in the former; the imports of wrought iron are 
more than double the amount of the two previous quarters, while 
the exports are proportionately smaller; the imports of rails 
doubled, and the export diminished by about 40 per cent.; the 
imports of T and angle iron increased from £6482 in the six months 
to £34,169 in the nine months ; the imports of iron plate increased 
largely, while the exports are diminished ; the imports of tinned 
and other plate more than doubled, the exports being about the 
same as before ; the imports of thin sheet iron increased slightly, 
while the export remains ni/ ; the imports of iron wire are some- 
what reduced, and the exports increased to a small extent; the 
imports and exports of steel both increased by about 25 per cent. 

Copper shows a diminished import and increased export ; lead, 
an increased import, without change in exports ; zinc, imports un- 
changed, with diminished exportation ; tin, an increase in both 
cases. 

Looking at the whole account of the three quarters as regards 
the metal, stone, and timber trade, the current year shows an 
increase of nearly £360,000 on the imports, and of less than 
£200,000 in exports ; the excess is derived almost entirely from 
timber, while, to quote the expression of a practical french 
journalist, the exports of mineral raw material, as well as of 
wrought metals, diminish to a disquieting extent. This would 
not be the cause for any alarm or even anxiety if the state of the 
trade were likely to teach our neighbours that the protective 
system does not answer ; but, unfortunately, it is just the opposite 
effect which is likely to be produced, as we doubt not will be 
proved when the renewal of the English and other commercial 
treaties come to be discussed in the Corps Legislative. Fortu- 
nately the Government is believed to adhere pretty firmly to its 
late commercial policy, and as it has still a majority in the 
Chamber, it is hardly likely that the Protectionists— prohibi- 
tionists is their true name—will have much success. 


- 





5,827,349 1,352,651 





Tue Mancuestep Association or Enorygeaina Emprioyers’ 
ForEMEN aND DgaUGHTSMEN.—The fourteenth anniversary of 
this institution was celebrated on the 29th ult., by a dinner at 
the Merchants’ Hotel, Manchester. Thechair was most efficiently 
filled by James Rye, Esq., of Oldham, and about seventy gentle- 
men were present, In giving the toast of the evening, the chair- 
man spoke in very eulogistic terms of the institution, which now 
numbers 108 members, and has more than £1000 invested in the 
public funds. Mr. J. Newton (H.M. Mint) acknowledged the 
toast of *‘ Kindred Associations,” and in eoing, 20 detailed the 

rogress of the London Association of F ingineers, which, 
he said, was now held in high esteem by all classes of the engi- 
neering trade, and was doing the latter essential and admitted 
service. Mr. Campbell responded for the Leeds Association, and 
Mr. Hamilton Wood eloquently represented the ‘* Engineering 
Employers of the United Kingdom.” Many other toasts fol- 


lowed, and the yg which were of a most agreeable nature, 
were septpnoted | to a late . 
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FOREICN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS,—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GzRotp and Co., Booksellers. 
LEIPSIC.—A.PuHons Diizr, Bookseller. 

ST. PETERSBURG.—M. B. M. WouFr, Bookseller. 
MADRID.—D. Josz Aucover, Editor 


“ ye y ”» ‘ 


Gaceta Industrial,” Preciados 49 y 51. 
NEW YORK.—WIimer and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTIOE. 


*,* With this week’s number of THE ENGINEER we issue as a 
Supplement No. XXX. of our Portfolio of Working Drawings, 
——- Details of the Great Indian Peninsula Railway 

‘ank Engine. Each number, as issued by the Publisher, will 
contain the Supplement, and ibers are requested to notity 
the fact at our office should they not receive it. 

There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the 1 ining engineering jou 
combined. Of the influential character, or QUALITY, of tts circula- 
tion, advertisers themselves possess conclusive and satisfactory 























TO CORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

G. B. (Barbadoes).—Subscriptions received, 31s. 6d., with thanks. 

Woop Paper-Makinc.—“ R.’s” letter must stand over till next week. 

R. E. T.—See the description of the Leclanché battery in the present 
number. 

A. L.—“ La Propagation Industrielle” is published at 95, Boulevard Beau- 
marchais, Paris. 

C. F. H. (Rye).— The Whitworth screw has an angle of 55 deg. 
not find it easy to improve upon this, ; 

. E.—The “Scientific American,” the “ American Artisan,” ‘‘ Annales 
Industrielles,” “‘ Propagation Industrielle.” 

C. J. J.—Annealing what? The system of annealing which answers jor a 
railway car wheel would not do for a sheet, and neither would an swer for 
wire. 

J. G. (Barnsley).—The price of Walker's specification, No. 3884, 1868, is 
— You will always find the price of specisications in our half-yearly 
index. 

Castinc.— The reflectors would act to some extent in the way you propose, but 
— they would not prove very efficient. Why don’t you try the experi- 
ment ! 

T. A. C.—We have mislaid your address. If you will favour us with it we 
will put you in communication with a gentleman thoroughly conversant 
with the subject. 

T. SQUARE.—There is no such society. You should be thankful that you 
have got any work todo. There are hundreds of draughtsmen who would 
be only too glad to take your place, long hours and all. 

Ianoramus (Relfast).— You will find your question answered in our impres- 
sion Sor August 23rd, 1867, p. 145. Mr. Spry, of Devonport, publishes 

An Engineer Offcer’s Navy List,” price 18., which will give you full 
particulars. ’ 

STUDENT. --There are several gentlemen who prepare for the Board of Trade 
examinations. Mr. W. C. Wheatley, of 12, London-street, E.C., is one, 
and he has the advantage of having served in the navy, and is also a first- 
class certificated engineer. ‘ 

E. C. (Albert-street).— There is no rule for determining the wheel base of four 
and six-wheeled carriages ; every man does in this matter what seems right 
in his own eyes. Of course 100ft. would be regarded as too much Sor most 
lines. Your rule, as regards springs, is right enough, but pleaty of siz- 
wheeled carriages are running with the same springs all round. 

CoLiiery ENGINEER.—The area of your valve, when shut, 1s 12°566in., and, 
when open, 15°033in. Multiplying the difference by 50 lb., we get 633 1b. 
more required on the valve when open than when shut. Part of this is 
lost, of course, because full re does not bear on an open valve, but we 
think the facts may account for the discrepancy between your gauge and 
your safety valve. 

J. R.—Area of steam ports, about one-fourteenth thal of the cylinder; area 
of waste port, one-eighth ; condenser, one-half the capacity of cylinder ; 
air pump, one-half the diameter and one-half the stroke of steam piston, 
or equivalent d r denser may be made much smaller, if 
space is limited, without injury to the working of the engine. The arrange- 
ments you speak of are good. 

X.—On the subject of rivers, dc., there are Frisi on “‘ Rivers and Torrents,” 
Weale’s Series ; Stevenson or. **Canals and Rivers,” Calver on ** The Im- 
provement of Tidal Rivers,” Brooks on ‘‘ Rivers,” Humphry and Abbott's 

Report on the Mississippi River.” All these are valuable books, although 
not very practical, but there are not any more so. There is a good deal 
of information in the various proceedings of the different engineering 
societies, and in the ‘‘Annales des Ponts et Chaussées.” A work of 
this kind is much wanted for young members of the profession. 


THE VALUE OF A PARTNERSHIP. 
(To The Editor of The Engineer.) 

Sir,—Will any of your readers kindly inform me what would be a fair 
value of an active partnership in the civil and mining engineering pro- 
fession (the business being chiefly mine engineering), bringing in an 
income of from £200 to £1000 per annum—say the average to be £600 per 
annum, and the share to be one-half of this? Query? The value of this 

share in present money. INQUIRER. 
[We insert our correspondent’s letter, though we cannot hope he will receive 
much information, as he omits a most important particular—namely, the 
value of his own services.—Ep. E.] ? 


GRINDING MILLS. 
(To the Editor of The Engineer.) 

Sir,—I shall be obliged if any of your readers can give me an 
particulars of a “‘ Berdan’s machine” for grinding metals, also of West 
rop’s mill with patent conical burr stones, with names of manu- 
facturers. J. R. 


You will 








LEEDS RAILWAY PLANT COMPANY, LIMITED. 
(To the Editor of The Engineer.) 

Sir,—My attention having been called to your correspondent’s report 
in Tue EnGrngEr of the 14th inst., p. 24, I beg to say that his rte so 
is premature. The above works are still in operation com leting con- 
tracts in hand, but are offered for sale by private contract. ere Was a 
sale by auction of a quantity of spare timber, a few bridge-making tools, 
&c., some time ago, but this was all. James PowELL. 

Leeds, January 24th, 1870. 


SPRING CHUCKS FOR LATHES. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers favour us with the address of makers of 
a new kind of chucks, which we are told are now made instead of the 
screw and scroll chucks at present in general use? We understand this 
new chuck acts by means of a , and in order to fix an article in it 
the turner merely opens the with a lever and pushes in the article, 
pv which the returning sp: centres it at once —- holding it 
firm E. R. 


February 2nd, 1870. — tT 
MEETINGS NEXT WEEK. 


Tue InstirvTion oF Crvit ENGINEERS. — Tuesday, February 8th, at 
8 p.m. : Bewumien upon Mr. Harrison’s paper ‘On Railway Statistics 


and 
a Civit axp MecHanicaL ENGrIngers’ Socrery. — Wednesday, 
‘ebruary p.m.: “On the Artesian Well at Crossness,” by 


at 7.30 
Mz, Charles W. hot nt 
NITED Service Institution. — Evening meeting, Monday, 
February 7th, at half-past it p.m. : ** Steenstru p Conlon Wahu onl 
Breech-loading Cannon,” by hee Peter Jensen. = 
Tux ENGINEER can be had, by order, from any newsagent in town or count 
at the various railway stations ; or it om a preferred, be supplied direct 
Srna office one = ing terms ( paid in advance) :— 
-yearl double n ber) .. . . . 
ae ‘including two double os 7 is oa. 





credit be an extra charge of two shi lings < i: 
sa ena tes Broneneirre or ranmiain ied 
ng i. and 
to be addressed to the Publisher, Mr. ay? Riche “ie her letiere 
to be addressed to the Editor of Tat ENGINEER, 163, Strand. 


other letters 
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THE STATE TELEGRAPHS. 


To-MoRROW morning the Government will take posses- 
sion of the telegraphic lines of the United Kingdom, 
and the charge for messages of twenty words between any 
two telegraphic stations in the United Kingdom will be 
one shilling. A great extension of wires and increase in 
the number of stations are gradually being made, it being 
the intention of the Post-otfice authorities to connect all 
the money-order offices in the nation by wire, so that 
many small towns which have hitherto not had the advan- 
tage of direct telegraphic communication with other places 
will soon have that drawback removed. The preparations 
to take possession of the telegraphic lines have for many 
months past thrown much additional work upon the statt 
at the General Post-office, so much so that the great hall 
which once formed a thoroughfare for the public through 
the centre of the building has long been closed, and fitted 
up for the use of the registered, letter department. The 
greater part of the reponsibility and work connected with 
the transfer of the telegraphs to the State has, of course, 
fallen upon Mr. Frank Ives Scudamore, who has had a 
staff of from fifty to sixty officers and clerks working night 
and day for several months past making the necessary pre- 
parations. 

One great economical advantage possessed by the Post- 
office, but not b; the telegraph companies, is the fact that 
the authorities of the furmer have offices and a working 
staff in every town in the kingdom, so that in most cases 
they could not only tind offices without having to pay any 
extra rent, but in many instances hands to work the tele- 
graph without the payment of extra salaries, as some of 
the Post-office officials have not their time fully employed 
at all hours of the day. For this reason many of the old 
telegraph-offices have been closed during the past few 
weeks, and the wires, instruments, and business have been 
transferred to post-offices in the neighbourhood. These 
alterations have involved much work, and not a little of 
this work has been executed in a simple and somewhat 
amusing way. A wagon and two horses were brought, and 
a carpenter, driver, and clerk, were placed in charge of the 
whole. This wagon went from town to town, and called 
at the post-offices where instruments were to be fixed. 
Upon his arrival at each office, which was often a small 
shop, the gentleman in charge asked the postmaster or 
mistress what alterations were required for the reception of 
the instruments ; the carpenter, who had all the necessary 
material in the wagon, then executed the necessary work, 
and away trotted the wagon and horses and the staff of 
three to the next town. Altogether this wagon has gone 
over about 3300 miles of ground, exclusive of several long 
journeys it has made by rail. The instruments which have 
been adopted by the Government for the general use are the 
Morse printing telegraph, the single-needle instrument, and 
the bell telegraph. Between large stations, with a good staff 
of skilled clerks, the Morse printing telegraph is by far the 
best, for its simplicity, and the certainty and accuracy of 
its indications, which, moreover, it records automatically. 
It requires some little skill to adjust its parts so that the 
best results shall be obtained, and a little electrical and 
mechanical knowledge to put it right when it gets out of 
order; hence it is not judicious to fix it at very small 
stations, where it is likely to be under the charge of an 
unintelligent railway policeman or shopkeeper. The single 
needle instrument is the best for small stations, since it 
will bear much knocking about, and is not very liable to 
get out of order. The bell telegraph is much used in Ire- 
land, which is the reason that its use there is still to be 
continued. 

All the changes contemplated by the Government cannot 
be made at once, but the following programme will in time 
be carried into effect :—Telegraph stations will be opened 
at the money order offices in all towns having a sepeietion 
of 2000 persons and upwards, and deposit offices, whereat 
messages can be leftto be forwarded tothe nearest telegraph 
station, will be opened in every post-office in the kingdom. 
All messages “ill have to be paid for in stamps, or to be 
written upon stamped paper. Facilities will be given for 
the transmission of money orders by telegraph. The pillar 
letter-boxes will be places of deposit for messages, provided 
the messages be written upon stamped —— 

There is no doubt that when the telegraphs and the 
public are brought closer together by means of cheaper 
rates and many additional offices it will be a great national 
convenience. The question of ultimate gain resolves itself, 
therefore, into one of cost at the outset and good manage- 
ment in the pee The late Government agreed to pay 
the tel companies twice as much for their property 
as it could have bce bona up for in the open mre | 
The amount to be paid them is nearly £6,000,000 ; the value 
of the property is about £3,000,000, but few would object 
to the companies receiving £500,000 or even £1,000,000 
in addition to the market price of the shares, so that the 
wasteful increase to the taxation of the public over this 
bargain is a little more than £2,000,000. Beyond 
this, and the disadvantage that the possession of the 
telegraphs places so much more ro in the 
— + of the Government, the change to be made to- 
morrow is likely in time to be very beneficial to the 
nation, so long as the telegraphs are controlled by good 
and intelligent management. 


DOCKYARD ENGINEERS. 

Our principal dockyards have for many years past been 
each provided with an engineer and inspector of machinery. 
The duties disc’ by these gentlemen are very onerous, 
aad the position is not without honour, although its 
pecuniary value is far from excessive. It would be diffi- 
cult to find a more competent or hard-working group of 
—_ servants than the dockyard engineers of Great 

ritain. We announce with no small that a grievous 
injustice is being done by the presmt Government 





to these gentlemen, At each dockyard there were, 
heretofore, an engineer-in-chief and one or more assistant 
engineers. There were also a master shipwright and his 
assistants, and it will be easily understood that the 
respective duties of the engineer and those of the ship- 
wright were totally dissimilar in character. Of late, how- 
ever, we find that the office of engineer-in-chief is being 
not suppressed—that we could excuse—‘ut the engineer's 

ition is transferred to the master shipwright. Thus 
or example at Portsmouth Dockyard a Mr. Robinson 
holds both posts, and is styled in the official list, “ master 
shipwright and engineer;” not “engineer and master ship- 
wright.” His salary is £700 per annum. The regular 
pay of a master shipwright is £650, precisely the same as 
that of a chief engineer and inspector of machinery. By 
combining thetwo officesa saving of £600 a-year is effected— 
on paper. The fact is that under such circumstances the 
duties of the chief engineer are not performed by the 
master shipwright—of course, an engineer only in name— 
but by the assistant engineers. 

If economy in this direction were necessary, why not 
suppress the office of shipwright and compel the chief 
engineer to discharge his duties? It will be stated, 
and perhaps with truth, that the chief engineer 
would not possess the necessary knowledge and experience. 
But it is surely just as likely that an engineer will know 
all about the construction of ships, as that a shipwright 
will know all about engines. As a matter of fact, the ship- 
wright does his engineering work by his engineering 
assistants; why should not an engineer do shipwright 
work by assistant shipwrights! As the thing stands, 
it would appear that an engineer-in-chief is not 
wanted at all, the assistants being competent to do 
all the work. If this be the case, why pay £50 a-year 
to the master shipwright for the performance of work 
which he is incapable of discharging, and which the Govern- 
ment admit that he is practically incapable of discharging; 
since they only estimate the value of Ais services as an 
engineer at £50 per annum, while they pay the assistant engi- 
neers £500 a year each. We regard this setting-up of ship- 
wrights over engineers as a direct insult to the profession ; 
an insult, we may add, which naval architects and ship- 
wrights would be, as a class, the last to offer to their pro- 
fessional brethren. We trust that the entire question may 
be fully investigated soon after Parliament meets; and 
the office of engineer-in-chief either done away altogether, 
or bestowed on men competent to discharge its duties. 


THE FRASER GUN. 

In a recent impression we criticised certain statements, 
put forward with all the weight of authority which the 
prestige of the 7'imes can lend, to the effect that the Fraser 
guns on board H.M.S. Hercules had been disabled by the 
breaking up of chilled shot in the bore. We then asserted 
our belief that no failure of chilled shot had occurred, the 
defective projectiles being shells. Reports received within 
the last few days confirm the accuracy of our conclusions 
in every particular. Four 10in. shells exploded in the 
guns from some cause not yet determined — possibly 
from the shock due to the burning of very large charges 
behind the shells. If this proves to be the true explana- 
tion of the failure, nothing is easier than to prevent any- 
thing of the kind happening in future. It is only neces- 
sary to put the shell charge in flannel cartridges to 
neutralise the effects of the concussion. It appears, too, 
that the faulty shells are of a defective pattern, from 
which only 700 were made. In any case, the reputation 
of Mr. Fraser’s splendid guns comes out scot free. The 
failure had absolutely nothing to do with the construction 
of the gun; as every one except the inspired contributors 
of the Zimes knew very well. 

We have had occasion before now to tell the plain truth 
concerning Major Palliser’s share in the invention of chilled 
projectiles; and it is highly probable that Major Palliser 
did not find the truth quite palatable. But honest jour- 
nalists tell the truth without respect of persons. In pur- 
suance of this policy, we have now an infinitely pleasant 
duty to discharge in calling attention to a letter addressed 
to the editor of the Times by the gallant major, in 
which, while defending chilled projectiles against the 
unwarrantable attack made on them by the journal 
of which he was once the favoured protegé, he bears 
handsome testimony to the merits of the Fraser 
gun. After pointing out that the question of Whitworth 
ordnance generally has been unnecessarily mixed up with 
the erroneous belief that chilled projectiles are unsafe, 
Major Palliser goes on to say, “ But what I ask is the con- 
nexion between the two questions? Is it alleged that Whit- 
worth’s gun will become a necessity should flat-headed 
steel shot be introduced? Surely this cannot be the case, 
for flat-headed shot can be fired from the Woolwich or any 
other rifled gun.” We have already, almost unnecessarily, 
called attention to this fact. “Is it,’ continues Major 
Palliser, “that the Woolwich gun is not safe! On 
this point my testimony, as the projector of a cheap rival 
gun, is that the Woolwich guns of the present construction 
are perfectly safe. It was only yesterday that the 12in. 
600 bb. 25-ton gun completed 150 rounds with battering 
charges without the slightest alteration. The 10in. gun 
has fired between 400 and 500 rounds, and there are four 
Yin. guns which have fired 2000 rounds each. No instance 
has ever occurred of the Woolwich gun of the present 
service pattern ever having burst.” Major Palliser writes 
like an officer and a gentleman, and such testimony as this 
to the merits of the gun produced by, in some sense, a rival 
inventor, cannot fail to overset the specious arguments of 
the leading journal. We may regard the Hercules diffi- 
culty as very fairly Gapemnd of; even the Times will hardly 
care to renew the attack, vs Gals, oe mo oo 
of the evidence against which it wi ve to conten ' 

As regards ten tration question, already handled in 
our columns, it will suffice to do two things; first, to reiter- 
ate that ogival-headed shot have been proved both by 
experiment, theory, and mathematical investigations based 
on experiment,to be more efficient in respect to penetration 


at Je than flat-headed shot ; and, secondly, to call 
attention to the fact that Major Palliser has publicly 
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challenged Sir Joseph Whitworth to test a gun firing flat- 
fronted shot against one firing ogival chilled projectiles. 
This challenge Sir Joseph Whitworth tacitly eds to 
accept, showing thereby that he has much less confidence 
in his gun than the Zimes has. The entire question may 
therefore be considered as settled in favour of the Fraser 
gun and chilled projectiles; and Sir Joseph Whitworth 
will have enormous difficulty in obtaining a hearing for 
arguments to the contrary, unless he accepts Major 
Palliser’s challenge. 
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cisco, California, U.S.—7th October, 1869. 

2939. Joun Henry JOHNSON, Lincoln’ s-inn- fields, London, “‘Tmprove- 
ments in nail-making hi —A on from F. Davieson, 
Richmond, Virginia, U.8.—vih October 1869. 

3005. WittiaM RoBERT Lakr, er -buildings, Chancery-lane, 
** Improvements in sewing from Alonzo 
Porter, Rochester, New Yo York, U.S. —15th roan 1869. 

3098. JonN Lockwoop, Leeds, Yorkshire, ‘‘ Improvements in coupling 
for railway engines, carriages, and wagons.”—26th October, 1869. 

3256. WituiaM Harris, Birmingham, “{mprovements in locks and 
latches.”—11th November, 1869. 

3451. THEopoRE REissiG, Manchester, “Improvements in making a new 
derivative of phenol, and in producing certain colours therewith upon 
textile fabrics and yarns.” —29th November, 1869. 

3478. WILLIAM — Aston, near Birmingham, and Jonn. CURRALL, 
Bir ts in kitchen ranges and are; e-places or 
stoves for cocking and heating, and in app ith.” 
—lst December, 1869. 

$495. Epwarp Fie_p, Chandos-chambers, Adeiphi, Westminster, “‘ Im- 

















3581. ALEXANDER ANGUS Croit, Coleman-street, London, ‘‘ Impr t. 
in the t t of iucal liquor of gasworks to obtain there- 
from salts of ammonia.” 

$588. Henry Cockey and Francis CuristoPpHER Cockey, Frome Selwood, 
Somersetshire, ‘‘ Improvements in steam boilers and in the setting 
thereof.”—11th December, 1869. 

3610. BERNARD Benvenuto pe Morewt, Chancery-lane, London, “ An 
improved method of raising navigable vessels or other heavy "bodies 
above the surface of the water.”—-14th December, 1869, 

8644. Freperic Exvior Duckuam, Millwall, London, « Improvements in 
hydrostatic weighing machines, applicable also for testing chains and 
other similar purposes.”—16th December, 1869. 

3707. Henry Bessemer, Queen-street place, Cannon-strect, London, 
“Improvements in the construction of steam vessels and sailing 
veeutin and in the means and by tus d for or 

preventing sea-sickness on vessels,”—22nd December, 1869. 
orb. GeorGe Spencer, Cannon- wey London, “Improvements in the 
construction and conformation of certain machinery and apparatus 
and processes for the preservation of animal and vegetable a Deremege 

parts of which may be applied to other useful purposes.”—28/h Decemb 








ts in valves for steam fire engine and other pumps,”—2nd 
December, 1869. 

3661. JoHN — Martin, High-street, Barnes, Surrey, “ An im- 

in the e of “as A. — for isinglass 
for clarifying wine and beer. 18th December, 1869. 

3713. Evcene isos, Boulevart Sehastogs, Paris, ‘‘ _- oe in the 
manufacture of boot and 
3690. WILLIAM Been enn nde no London, “Improvements in 
joints or coupenap 5 for pi rods, and other like articles, which im- 
provomense are also o-applicable for ‘i pipes, bottles, casks, and 
similar r tacl 0. 

8716. JosErH one Darlington, ~ 7 “Improvements in th 
manufacture of , tiles, and slabs or blocks for building purposes.’ 
Pg December, 1869. 

. WriL1am Scowcrort Lows, New Mills, Derbyshire, “‘ Certain improve- 
7 in sizing machines. ”—5th January, 1870. 

72. CHARLES Deseest ABEL, P ildi Ch y-lane, 
London, “ Impr the treat + of cast iron for the produc- 
tion of Kee therefrom. ”—A communication from Nicholas John 




















1869. 
aioe hi 'y 








8759. Perer GLEDHILL, Newcastle-on-Tyne, “ 
for cutting coal and other mi ls.” sr De b 

8766. Joun Henry Jounson, Lincoln’s-inn-fields, Lawton, “ Improve- 
ments in the manufacture of iron and steel. A communication from 
Howard Spencer and Lufayette Kauffman Taylor, Philadelphia, U.8.— 
830th December, 1 

8777. Wittiam Haven Ricnarpson, Glasgow, Lanarkshire, N.B., ‘‘A new 
—— ote with the standard mask: or otherwise 


21. Davip Forpgs, York place. Portman-square, ae “ ceseebill 
in the manufacture of artificial manures.”—3rd January, 1870. 





Poutiloff, St. Russia.—10¢h January, 1870. 

82. Ocrave Niviee, Sekforde-street, London, “ improvements in means 
or app ing and indicating the distance travelled by 
vehicles.” 


84. WittiaM Campion, Nottingham, “Improvements in sewing ma- 

chines.”—11th January, 1870. 

120. Epwarp Corram, Wimbledon, Surrey, ‘‘ Improvements in pipes for 
smoking.” —l4th Jan uary, 1870. 

139. ALFRED Beate Rocke, Upper Thames-street, » Kenton, a Improve- 

ments in knobs and spindles door locks and similar fastenings.”— 

17th January, 1870. 

146. Henry TON Reap, “A new or improved 





Toad, London, 
rug for use in traveling "—18th January, | 1870. 
167, Jonn Es Gaaeen RaMsDEN, Yorkshire, “ Improvements in 
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mechanism or apparatus for producing a piled surface.”—19th January, 


1870. a 

182. WrttaM Ropert Lake, Southampt igs, London, “Im- 
provements in needles and needle arms for sewing machines.”—A com- 
munication from Mrs. Mary Pemellaia Carpenter, San Francisco, 
California, U.8.—20th January, 1870. 
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List of Specifications published 4 the Week ending 
” 2oth January, 1870. 


1693, 2s.; 1726, 10d.; 1733, 1s. 2d.; 1746, 1s. 4d.; 1748, 28. 2d; 1768 
10d,; 1772, 2s. 6d.; 1773, 8d.; 1774, 8d.; 1777, 1s. 8d.; 1783, 1s. 6d.; 1798, 


8d.; 1802, 8d.; 1804, Is. 6d.; 1810, 8d.; 1811, 8d.; 1813, ls. 6d., 1820, 
8d.; 1821, 8d.; 1822, 10d.; 1826, 8d.; 1827, 6d.; 1820, Is. 2d.; 1834, 
1844, 10d.; 1846, 1s. 6d.; 1847, 6d.; 1849, 8d.; 1853, 8d.; 


1 ; 1876, 8d.; 1885, 8d.; 1888, 1s.; 1889, 8d; 4d.: 
1895, 8d.; 1896, 4d.; 1897, 6d.; 1898, 4d.; 1899, 10d.; 1900, 8d.; 1901, 4d.; 
1903, 4d., 1904, Sd.; 1907, 4d.; 1908, 4d.; 1909, 4d.; 1910, 4d.; 1911, 4d.; 
1912, dt: 1913, 4d; 1916, 10d.; 1917, 1s.; 1928, 4d.; 1939, 4d.; 1958, 8d.; 
2441, 





*,* 5 cations will be forwarded by post from the Patent-office on 
receipt of the amount of price —a. Sums exceeding 5s. must be 
remitted by Post-office Order, e@ payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, oS Majesty’s Patent-office, South- 
ton-buildings, Ch 'y-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 
The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her Majesty's Commissioners of Patents, 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2035. C. E. Brooman, Fleet-street, “‘ Heating and distilling water.”—A com- 
munication.—Dated 6th July, 1869. 

The steam escaping from an engine of any kind is dicected into an ap- 
paratus formed of a cylindrical metal case. In the interior of the case 
ure placed a series of tubes. There are a number of these casings, com- 
municating one with the other by suitable pipes of large diameter, dis- 
posed as most convenient for its proper working.—Not proceeded with. 
2155. P. Murray, Leves, Canada, “‘ Furnace jfire-bars.”—Dated 17th July, 

1869. 


This consists in constructing the grate-bars in the form of a bridge, so as 
to retain the air and keep the sides of the bars cool, thereby preventing 
warping, and avoiding the disadvantage of the liquid matter in the coal 
adhering or welding to the heating surface of the bars, thus choking the 
air spaces and preventing the free passage of oxygen tw the fuel. 

2174. W. MacGrorce and A. Riao, Chester, ‘“‘ Working steam engines.” — 
Dated 19th July, 1869. 

This invention, First, provides for the turning of cranks over their dead 
centres, and rendering more uniform the velocity and power of shafts 
driven by them. This object is accomplished by equalising the power 
expended in each revolution ; and, Secondly, consists in an expansion 
valve, the apparatus of expansion being wn in and out of gear by 
altering the travel of the slide valve. 

2188, F. FLemine, Halifax, ‘ Driving straps.”—Dated 20th July, 1869. 

The inventor constructs straps of two thin pieces or parts, and intro- 
duces between these a longitudinal strip or strips of thin tempered steel. 
The two leathers and the steel are firmly held together by rivets, the 
heads of which are countersunk in the leather, so as not to project or in- 
terfere with the grip or frictional hold of the strap or belt on the pulley, 
—— — is “crossed,” or used as “‘ under and over” strap.—WNot pro- 
cee with, ° 


Class 2.-TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


2125. J. Leercu, Blandford-square, “Communicating in trains.”—Duted 
14th July, 1869. 

The inventor provides each carriage with a flexible rope, preferably of 
brass or other wire, and passes the same over pulleys under the carriages. 
These ropes are connected together between the carriages by safety hooks 
of peculiar construction, and form a continuous line or rope from end to 
end of the train, one end being under the control of the guard, and the 
other end connected with a whistle or other signal upon the engine.—Not 
proceeded with. 

2127. J. Crowruer, Blackburn, “ Railway seats.” —Dated 15th July, 1869. 

The inventor constructs the seats or forms to swing or move on pivots, 
80 that in case of concussion, instead of the passengers being thrown 
violently against each other, the different seats or forms will give way all 
in the same direction. And‘to avoid their being driven against the back 
part of the carriage, he makes the backs loose, so that they can be re- 
moved at pleasure. And in order to connect several carriages together, 
he makes sliding platforms under the ends of each carriage to slide in and 
out as the buffers give way.—Not proceeded with. 

2128. J. CrowTHER, Blackburn, ‘‘ Working hoists.”—Dated 15th July, 1869. 

In hoists for raising and lowering persons or goods to different rooms 
or levels the inventor uses water or other suitable liquid as the moving 
power. He constructs a vessel of suitable capacity to contain sufficient 
liquid to counterbalance the weight of the hoist and its load or contents, 
which he connects with the hoist by a chain or rop2 passing over a pulley 
or other mechanical connection to reduce the friction to a minimum,—WNot 
proceeded with. 

2129, J. Crowruer, Blackburn, ‘‘ Velocipedes.”—-Dated 15th July, 1869. 

This relates to three-wheeled velocipedes. The inventor makes the seat 
in the shape of a chair with a raised back, so that when a person is seated 
therein he wili have the power of using the motions of his body in the 
same manner as in a rocking chair. He hangs this chair between the two 
hind wheels, so as to rest on a centre, and places or fixes one or more 
cranks under the chair, in such a position that the motion of the body 
will act on = crank or cranks withuut using the feet and treadles.— Not 

with. 
2135. C. De Berave, Strand, “ Locomotives.”—Partly a communication.— 
Dated 15th July, 1869. 

This consists in constructing bogie-supported locomotives with cylinders 
fixed or carried on the boiler, or trunk, or frame, which rests on a bogey, 
and with the cylinders driving the bogey wheels. iso in constructing 
locomotives, bogey-supported or otherwise, with compound compensation 
couplings between the wheels or working parts, which, by connecting- 
rods between them, are required to be driven one from the other, the 
couplings qniiins or giving out the desired extent or fixed amount of 
motion to the wheel or part driven, although the length between the 
driving and the driven parts will somewhat vary. Also in working the 
valve or valves of one cylinder of a locomotive from off the motion of the 
piston-rod of the other cylinder, and vice versa.—Not proceeded with. 
“=. Hosack, Jamaica, ‘‘ New construction of ship.” —Dated 16th July, 


The ship or vessel consists of a series of tubes placed together longi- 
tudinally, which contain the engine's boilers, stowage phn mg and na 
usual fittings of a ship or vessel, acco to the purpose for which it is 
to be used. A framework is attached to i fitted 

for the axes or shafts of the floatin, 
cylinders, these being situated transversely to 
are sufficient drums or cylinders em 
propellion’ deep in the water, and 
prope blades. 
2147. W. R. Lake, Southampton-b 
omens 16th July, 1869. 


or p drums 

e axes of the ship. There 
loyed to prevent the ship or vessel 
ey may or may not be fitted with 





ildings, ‘‘Propelling boats.” —.A communi- 


- os 





This ap of a dynamic lever with a pair 
of piston propellers, whereby the inventor is qnalion to apply the oom 
> = to NA sete ee me i ie vessel’s ry cross section with- 

ining sist. e water at the liers, and by so 

Going to reduce the slip to a fraction of one per cent. To this pa hp 

— is effected, for the loss from in the present system of 
screw averages thirty per cent.— Jot proceeded with. 

ut = -. a Great George-street, “ Railway crossings.” —Dated 

inventor em: 8 rails rolled of a width of table about double that 

of the ordinary rails, and he splits this double rail at one end and binds 

the two Te 80 as to cause them to diverge from each other at 





an angle equal to that of the crossing. One of the portions of the divided 
end is connected with the main line, so as to form with it a continuous 
surface, and the other Ririten of the divided end is similar) 
with the branch line. other extremity of the double 
is reduced in by cutting away one half of and it is 
th line also, so as to form with it a eon’ running sur- 





2154. B. Russ, Lime-street, “‘ Bieycles.”—Dated 17th July, 1869. 

The inventor forms the leading or driving wheel and trailing wheel of 
a duplieate, twin, or compound form, viz., with twosets of felloes or hoops 
tires, and spokes from one stock, nave, or hub, the stock being made o! 
sufficient width ; the spokes are caused to cross each other at a point 
between the axis of the stock and the periphery of the wheel, or otherwise 
continuing to the felloes. These spokes may be of wood, malleable iron, 
tube metal, steel, or other materia: suitable, and may be screwed or cast 
into the stock, or tightened to the stock or felloe by screw nuts, or other- 
wise fastened.—Not proceeded with. 

2165. C. Hoox, Bridgewater, ‘‘ Velocipedes.”—Dated 17th July, 1869. 

The inventor proposes to form the connecting bar of a yielding sub- 
stance, such a3 spring steel, or steel in combination with wood or other 
suitable material, or combination, so as to dispense with the ordinary 
spring, the seat or saddle being adjustable to suit various heights.—Not 
proceeded with. 

2173. W. Lerrwicu, Holloway, “ Velocipedes.”—Dated 19th July, 1869. 

The wheels of the velocipede are arranged in the ordinary manner, the 
front wheel being larger than the hinder one, and the velocipede is 
aetuated by means of pressure upon foot plates which are attached to 
cranks connected with the axle of the front wheel. The seat or saddle is 
supported by a spring bar, the forward end of which is attached to a 
transverse pin fitted in bearings attached to the main beam immediately 
above the centre of the front wheel, or to the vertical frame in which the 
latter rotates. The rear end of the saddle bar is unattached, but has a 
transverse pin, which works in slots formed in the two vertical bars 
hereinafter meutioned. The main beam extends in the ordinary manner 
from the vertical frame which carries the beariagsof the front wheel, and 
to which is attached the steering fork or bar to the hinder wheel. 

2184. W. Wititams, F.R.S.E., Edinburgh, ‘‘ Elastic horse boot.”—Dated 
19th July, 1869. 

This is intended to supersede the use of iron shoes, and of nails for the 
protection of horses’ feet, by the use of an elastic boot. It is struck by 
a block or disc out of vulcanised india-rubber, or other elastic substance, 
to the shape of the horse’s hoof, so as to envelope the whole feet, sole 
frog, and walls. It is intended to be drawn on the hoof like the shoe on 
the human foot, and the elastic nature of preparation enables it to adapt 
itself by contraction to the shape of the horse’s hoof.—Not proceeded 
with. 

2187. R. Ourvier, Paris, “‘ Velocipedes.”—Dated 20th June, 1869. 

The new parts are the suspensory parts, the spring on which the seat 
is placed, the treadle, and the steering apparatus. The invention consists 
in employing an auxiliary compensating fcrked rod, which slides (prefe~- 
ably) in the interior of the ordinary forked rod embracing the driving 
wheel. The two branches of this auxiliary jork are fixed to the bearings 
on the axle of the wheel, their oscillations being steadied by the equili- 
brium of suspension being perfectly maintained.— Not proceeded with. 
2189. R. Saunpers, Croydon, “ Railway buffers.” —Dated 20th July, 1869. 

This relates to the application of one or more buffers at the ends of 
railway carriages above the line of those now in use, so as to keep the 
carriages parallel to the rails in case of collision, and thus to prevent the 
usual damage caused by the tipping or canting process which ensues. 
One line of buffers about half way down from the line of roof may be 
adapted, or one central buffer at the top to act in unison with those 
below.—WNot proceeded with. 

2194. A. STansFiELD, Cornhill-chambers, “‘ Propellers.”"—Dated 20th July, 
1869. 

One or more levers or arms is or are centred or mounted in the vehicle, 
so that a rocking motion may be applied to the levers or arms by the hand 
or foot of the traveller. These levers are slotted, and in their slots a 
cranked axle is en . This axle carries propelling wheels. As the 
levers are rocked the crank axle is ,actuated, and the wheels are turned, 
thereby propelling the vehicle.—Not proceeded with. 

2202. J. Duke, Dover, “ Construction of ships.”—Dated 21st July, 1869. 

The ship is constructed with three stems, two stern posts, two keels, 
and one kelson. The first stem is boxed into the end of the main keel, 
the second stem shifts sft. over it, abuting against the second keel, and 
sealing in the upper side of the foremast floor timber; the third 
stem also shifts Sft. over the second keel, abutting against the kelson, 
bucked by a solid filling from the kelson to a powerfully constructed 
orlop deck supported by arches formed from kelson to deck, sustained by 
an abutment terminating the filling forward, and a water-tight bulkhead 
aft, thus separating the main hold effectually from the engine room and 
store rooms. In order to procure the needful strength to the after part of 
screw vessels the arches are continued to the fore part of the second 
stern post, the heel of which is tenanted into second keel, the outer stern 
post is tenanted into main keel, and placed sufficiently apart from the inner 
one to allow the screw to revolve, the two stern posts taking a bearing of 
the same.—Not proceeded with. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2123. J. W. Rew, Bayswater, “ Peper engines.” —Dated 14th July, 1869. 
The inventor combines with a beating engine or poaching engine of the 

ordinary construction an air-tight cover, with suitable apertures which 
may be opened to charge or prove the engine. These covers are made air- 
tight by means of iudia-rubber or other suitable packing. He also applies 
to the engine a double metallic bottom, or a set of pipes, into which steam 
or other suitable medium for the purpose of heating the half stuff may be 
introduced through a valve or cock.—Not proceeded with. “ 

2130. J. Leemine and J. Leemine, Bradford, ‘‘ Looms.”—Dated 15th July, 

1869. 


This consists in operating a lever on which isa sliding or slideable pulley 
interposed between the tappet and the ordinary picking cone, or the cone 
may be dispensed with and a wedge-shaped fixing substituted, the sliding 
por he being operated by a card connected to the Jacquard apparatus or 
other pattern surface when a change of pick is required. This arrange- 
ment is applied to each side of the loom, and the sliding pulleys connected 
by a weigh-beam, lever, or slide bar, so that when the pulley at one end is 
moved out of contact the other is moved into contact with the picking 
tappet, and by this means any number of picks may be given from either 
end of the loom in succession, or alternate picks may be had when 
required. 

2131. G. Lowry, Salford, “ Preparing flax.” —Dated 15th July, 1869. ’ 

The object is to dispense with the ordinary top roller in hackling 
machines, and to substitute and apply a series of bobbins or single 
runners supported at each end. By the adoption of this mode of con- 
struction the machine may be made of any length, a smaller diameter of 
roller for the support of the sheet of hackles applied, greater rigidity, and 
a better form of hackle, thus obtaining an increased delivery of fibre. A 
similar result may be obtained by supporting the top roller in ordinary 
frames by one or more bearings between the frame ends of the machine, 
or placing loose collars upon the top roller. 

2143. J. E. Mittar, Sowerby, “ Kaising nap of cloth.”—Dated 16th July, 


1869. ‘ 
The inventor employs a cylindrical, helical, or spiral brush supported 
on bearings, extending across and parallel with the raising cylinder. 
Rotary motion is ry to this brush by a pulley and strap or driving 
band. The brush, which is constructed of what is known as “ hard weed ” 
(in preference to ordinary bristles), is in contact with the teazles or cards 
Of the raising cylinder, and the spiral arrangements of the bristles when 
revolving effect a slight traverse through the teazles, thereby removing 
the loose fibre from the bent or hooked points without damage to the 
teazles. 
2156. W. Prppine, Walcot-square, Lambeth, “Cut pile fabrics.” —Dated 17th 
uly, 1869. 

The textile or other fabric is saturated with starchy, glutinous, or other 
stiffening matter. It is then placed in a suitable frame, table, or other 
appliance and pierced or perforated, the perforations being arranged close 
together and equidistant.—Not proceeded with. 

2180. B. Hunt, Lincoln’s-inn, “ Looms for weaving.”—Dated 19th July, 


1869. 

This invention consists in the cords which exert friction on the warp 
beam taking or being caused to take one or more turns round the ends of 
the same. On the cross rail at the back of loom are bolted two supports 
on which are mounted two levers. These levers meet in the centre and 
are provided at their inner ends with slots which both pass over a pin. 
The latter is fixed on a link which is jointed to a hand lever, the fulcrum 
of which is carried in a bracket fixed to a rail connected tu the frame of 
the loom. The cards are attached to the outer extremities of the levers 
by eye bolts, the shanks of which are screwed and fitted with winged 
nuts. To put the tension in action the hand lever must be raised up by 
hand till it rests upon a shoulder or notch formed on a bracket fixed to 
the back rail, where it is held by a helical spring, and thus the cards are 
kept at the required tension. 

2197. H. Hicorss and L. 8. Warrwortn, Salford, “ Treating cotton.”— 
Dated 20th July, 1869. b 

The inventors place the wheel which actuates the lifting apparatus 
below the centre of motion of the cylinder, and place a balance weight 
thereon, Secondly, they adapt the wheel to the lifting apparatus, so that 
it moves bodily with it, and employ a crank and connecting rod to effect 


the lifting. b a tappet to the crank wheel, which, by 
its revolution, shifts its ey Sse ath et gus ankbelaeth, by sntede 
of a notch until the notch is removed, by a lever turning upon a ‘tre 
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dri’ the axis of 
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vibrating levers during their motion. Another part of this inven- 
) oy ~~ engines generally, and, First, to methods of making 
ts. 


2205. W. Brookes, Chancery-lane, “ Spinning carded wool.”—A communi- 
eation.—Dated 21st July, 1869. 

The fibre, having been imbued with oil in the usual way, is subjected 
to the first carding operation. It is then scoured, and, when free from oil, 
it is operated by other carding machines in the usual manner. It is then 
spun on small cops and is ready for weaving. The carded fibre, freed 
from oil, spun upon small cops, is ready for weaving when taken from the 
spinning machine. 





Class 4.—-AGRICULTURE. 





Including Agricultural Engines, Windl , Impl ts, Flour 
Mills, de. 
2122. M. Jack, Cramond, N.B., “‘ Agricultural implement.”—Dated lth 


July, 1869. 

This consists in employing two or more grubbers, or a drill, either com- 
bined or singly mounted on a shaft carried upon a wheel, the shaft con- 
stituting a handle by which the workman actuates it upon the ground to 
be treated by the grubbers or drill. The grubbers are held to the shaft 
by a shank or shanks passed through a socket formed in the body of the 
shaft, and held therein by a pin or bolt, whilst they are adjustable in 
position by means of a screw and nut in connection with that part of 
the shank or shanks situated above the shaft. 

2141. J. H. Jounson, Lincoln’s-inn-fields, * Agricultural implements.”—A 
communication. —Dated 15th July, 1869. 

The main body of the improved implement consists of a set of harrow 
frames, provided or not with guiding handles as required, and composed 
of flat bar iron placed edgewise and bent in such a form that those parts 
to which the teeth, tines, hoes, or other cultivating instruments are 
directly attached, shall lie at a horizontal angle of 45 deg. from the line of 
draught of the implement. Several of these frames may be connected 
together by a peculiar mode of attachment, so as to ferm one rigid frame, 
or they may be coupled together side by side by hooks and eyes, so as to 
form a flexible or Jointed implement capable of operating upon longi- 
tudinal ridges or uneven surfaces.—Not proceeded with. 

2162. M. Eyru, Leeds, “ Vehicles.”—Dated 17th July, 1869. 

The inventor attaches to the vehicle a circular frame or ring made of a 
a bar of iron or other suitable material, and of an angular section. The 
top flange of the angle iron is placed into a horizontal position, whilst the 
other stands downwards in a vertical sense. Another ringrather smaller 
in diameter, and of a similar construction, being an angle iron turned in 
the opposite direction, is placed into the first one, so that the space 
between the two rings forms an annular cavity of a square section.—Not 
proceeded with. 

2183. T. Taomas, Cardigan, “‘ Grinding grain.”—Dated 19th July, 1869. 

This consists in mounting upon a shaft one, two, or more flat discs, 
enclosed within suitable casings fitted ona frame. They work vertically, 
and both the fixed or standing discs and the revolving discs are fixed and 
regulated by screws, thus economising time for access in refitting, re- 
placing, or regulating the grinding surfaces to the greatest nicety. There 
are other casings fixed at the buck of the fixed grinding surface, with 
openings leading from hoppers or shoots, and in which agitators are 
caused to revolve for separating the corn or grain placed therein, and con- 
veying the same into the grinding surfaces through the eye or centre of 
the fixed part. 

2200. H. B. Crank, Hyde Hall, Buntingford, “ Horse rakes.”"—Dated 20th 
July, 1869. 

The inventor mounts the tines or teeth on an axis on which they turn 
in rising and falling to the inequalities of the land, but in place of 
arranging this axis, as heretofore, at right angles to the direction in which 
the machine travels, it is arranged in an inclined position, so that the tines 
or teeth may stand one behind the other from one side to the other of the 
machine. He also provides each tine ortooth with a collecting plate, in or 
to which the material collected by the point of the tine or tooth passes. — 
Not proceeded with, 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2166. J. H. Jounson, Lincoln's-inn, “ Blasting.”"—A communication.— 
Dated 17th July, 1869. 

This consists in a simple means of igniting the ordinary Bickford fuse. 
The fuse is introduced intothe bore, previously charged and tamped, in 
the ordinary manner. It is fitted with a small cup or cylinder of tarred 
cardboard, which contains a small quantity of fuse composition, 
composed of twenty-two parts by weight of nitrate of potash, 
two parts of sulphur, and two parts of charcoal, and which 
is primed at the upper end with ac omposition consisting of sixty 
parts by weight of chlorate of potass, twenty parts of fluor spar, twelve 

of sulphur, and twelve parts of strong glue. This compound, which 
constitutes one of the essential features of this invention, presents all the 
conditions of svlidity and unchangeableness necessary in an advantageous 
substitute for sulphur, antimony, or manganese, and being perfectly white 
may be readily tinted to any colour. 
2167. C. J. Harcourt, Aston, Birmingham, “‘ Window sash pulleys.”— 
Dated 17th July, 1869. 

The inventor makes the pulley frame of a shape very nearly resembling 
that of the ordinary pulley frame, excepting that he forms two slots in 
it, the slots commencing in the face or plate by which the pulley frame 
is secured to the window frame or other article, and after proceeding 
horizontally for a short distance in the sides of the frame take a vertical 
direction. The slots are of sufficient width to permit the pin or axle of 
the wheel to move freely along them. The bottoms of the slots are semi- 
circular, aad constitute the bearings in which the pin or axle of the wheel 
works. The wheel is introduced into and removed from its frame by 
passing its pin or axle along the slots described. The inventor prefers to 
strengthen the pulley frame at the part where the slots described are 
made by giving the metal at that part an additional thickness. Pulley 
frames of the kind described may be made in one piece by the process of 
casting. The axle pulley is fixed in its place by screws and a brass face 
of the ordinary kind. When fixed the brass face prevents the removal of 
the wheel from its frame.—Not proceeded with. 

2185. R. J. Fisner, Great George-street, “* Rafters.”—Dated 20th July, 1869. 

This consists in constructing rafters or bearers for roofs and floors of 
sheet iron or zinc, of a trough-shaped or of a tubular transverse section, 
thereby imparting to them sufficient rigidity to dispense entirely with 
the use of wood in combination therewith. For this purpose, when the 
rafters are made of a trough-shaped section, the inventor arranges the 
same so that the closed side of the trough (by preference rounded for 
roofs, soas to fit the corrugated metal covering) lies uppermost, while 
the lower open side has flanges formed thereon externally so as to increase 
the stiffness of the rafter. for fixing such rafters to the purlins or other 
bearers of the roof or floor, the inventor forms slots in the sides of the 
rafter immediately above the flanges, through which he passes clips or 
strips of metal, the ends of which are secured to the purlins. 

2198. G. Finwecan, Dublin, “ Sawing wood.”— Dated 20th July, 1869. 

The inventor proposes to give motion to the frame by a lever vibrating 
on a centre and provided with a parallel mvtion. One end of this lever 
has aslot, within which is the bearing for carrying the crank pin which 
drives the saw frame. This bearing is in contact on each side with a 
series of rollers mounted in the lever or in a box carried thereby, and 
they abut at each end against springs, or in some cases dispense with the 
said springs. In order to set the rollers, when required, to the face of 
the bearing, the inventor adapts wedges or similar apparatus, and acting 
against the boxes. Instead of the vibrating lever a simple connecting 
rod may carry the aforesaid rollers. 

2206. G. Fo.iett, Peckham, ** Facing for brick buildings.”—Dated 21st July, 
1869. 

This consists in moulding or forming terra cotta, stoneware, ot suitable 
plastic waterproof material into slabs of convenient size and form for 
enabling the said slabs to be worked in with or to the brickwork in the 
construction of brick buildings, somewhat after the manner of facing 
bricks. 





Class 6.—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, de. 
2159. H. E. Newton, Chancery-lane, “ Breech-loaders.”"—A communication, 

—Dated 17th July, 1869. 

The firing pin is made to strike the central part of the rear of the cart- 
ridge and explode the same, but, instead of a blunt firing pin, a pointed 
needie for piercing the rear of a paper cartridge may be used. The firing 

in, or rather the block or bolt to which it is attached, is actuated in its 
orward motion to explode the cartridge by a spring | ey inside a pro- 
ewe | handle, which extends out at right angles from the barrel. A 
ooked cartridge extractor is attached by screws or otherwise to the 
under side of the sliding breech block, so that when the latter is drawn 
back it will pull out the empty cartridge case. 
2164. A. Anceon, Liege, Belgium, “ Breech-loaders,”—Dated 17th July, 1869, 

This consists in an improved method of extracting cartridges from fire- 
arms, and closing the movable breech-piece thereof, as follows :—The 
cartridge extractor, which has the form of a bent lever, is fixed in the 
breech-piece or shue. Wben the movable breech-piece is raised the longer 
arm of this lever is caused to move from the front towards the rear, bring; 
This may be effected by a cam working in 4 
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notch made in the forward face of the movable breech-piece. The cam, 
catching the end of the short arm of the extractor, gives it a rocking mo- 
tion, the effect of which is to sharply expel the cartridge. It is 

to place a lever a the rear of the movable breech-piece to form a safety 
apparatus against the bursting open of the said breech-piece by gases 
escaping from torn or otherwise defective cartridges. 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

—, Ii. E. Kwiaur, Love-lane, Cheapside, “ Busks for stays.”—Dated 7th 
‘uly, 1869. 

The inventor applies to the back or interior surface of the busk a flat or 
convex metallic rib, extending nearly the entire length of the busk, and 
he prefers to apply the arched or convex form of rib or plate, on account 
of the additional strength afforded thereby. 

2052. A. V. Newton, Chancery-lane, ‘‘Chandeliers.”—A communication.— 
Dated 7th July, 1869. 

This consists in an arrangement with a e pyramidal reflector ha 
any number of plain slides curved in the di ion of their length, an: 
= with corrugated and silvered glass, coated and from 

eat, water, &c., of an inverted, small, polygonal, conical reflector, set 
concentrically with the larger reflector, and fitted similarly, but 
externally with plain or curved slides and glass reflectors. These 
together constitute what is termed a double cone reflector. Also in the 
combination with the same of two or more dant of 
diameters provided with burners, also having flanges or other means for 
the suspension of prisms or glass or ts or t 
2058. J. Wricut, Moorgate-street, ‘ Shaving mug.”—A communication.— 

Dated 8th July, 1869. 

This relates to the combination of a soap receptacle with a vessel for 
holding hot water, the object being to place and retain the soap in a con- 
vient position for use Curing the operation of shaving. To this end a 
mug is formed with a handle ut its lower part for holding it. Above this 
handle, and projecting into the body of the mug, isa square or other 
shaped receptacle for the soap. This soap receptacle partially closes the 
mug, and thus forms a partial covering for the hot water, whereby it is 
prevented from cooling so rapidly as would be the case if its entire 
surface were exposed to the air. 

2065. T. James, Liverpool, “ Sewing machines.”—Dated 9th July, 1869. 

This consists in applying a variable or adjustable double-action cam 
for giving a positive to-and-fro motion, for feeding the fabric being sewn, 
instead of giving the forward movement for feeding positively, and the 
back movement by a spring. It is preferred to make this cam like a disc 
or ring, eo hinged or arranged that more or less obliquity can be given to 
it in relation to its axis by an adjusting screw or other means, the greater 
the obliquity and the longer the stitch. 

2070. G. A. Nowetn, Nuneaton, “ Lamps.”—Dated 9th July, 1869. 

The inventor has found that by supplying a sufficiency of air to the 
base of a smoking flame he can convert a sufficient proportion of the 
carbon element in such smoking flame into carbonic oxide, and is thus 
enabled to hit the correct proportion of light-producing carbon element 
present to the heat-producing mixture of hydrogen and carbonic oxide 
gases present. The inventor thus obtainsa purity of light and cleanliness 
of flame that even rivals the flame from wax and paraffin in its character 
of light-producing power, because, chemically, the inventor can produce 
under this manipulation the same or a higher order of flame. 

2118. J. A. Horutcx, Racine, U.S., ‘ Pianoforte hammers.” — A com- 
munication.—-Dated 14th July, 1869. 

The inventor inserts in the felt portions of the felt and buckskin hammer 
head as now used a soft india-rubber tube of various dimensions and 
thicknesses, or a piece of solid cylindrical india-rubber, as before 
described. By this means an elastic action is im to the hammer, 
which, when it strikes the string, obviates the prolonged ringing of the 
bell tones so called, which is so objectionable. 

2119. J. A. Horuick, Racine, U.S., ‘* Pianoforte bridges.” —Dated 14th July, 
1869. 

This consists in lining the bridges or string bearings of a pianoforte 
with vulcanised india-rubber, or other material of a similar nature being 
a non-conductor of sound, so that the strings will rest on this material. 
2120. T. Ricnarps, Wincanton, ** Stoves.”—Dated 14th July, 1869. 

The fire basket is made open at the front and top asin an ordinary 
fire-place. Its sides, which are lined with fire-brick, are preferably 
inclined, so that as the fuel burns and descends in the te or basket it 
may be compacted together, to keep the fire solid at the bottom; it is, 
however, not essential that the fire basket should be so formed.—Not 
proceeded with, 

2132. W. W. H. Sarrn, Birmingham, “ Manufacture of boots, d&c.”—Dated 
15th July, 1869. 

On the table of the machines is a crosshead in which a vertical bar 
slides, the bar carrying at its lower end a horizontal blade ora strip of 
metal. On the table of the hine, and i diately underneath the 
vertical bar, is a clamp consisting of two strong horizontal bars of steel or 
other hard material connected together by a screw, and capable, by 
turning a hand wheel or winch on the end of the screw, of being brought 
together or separated. The vertical sliding bar described is fixed at its 
top to a lever, to which motion can be given by a treadle and connecting 
rod, the pressure of the foot on the treadle causing the descent of the 
sliding bar and horizontal blade connected at its bottom end. In its 
descent the blade passes between the two bars of the clamp.—Not pro- 
ceeded with, 

2161. A. Simpson, Chiswell-street, ‘‘Cleaning knives.”—Dated lith July, 
1869. 

















This consists mainly of a device for holding anumber of knives securely 
while they are being cleaned by means of a brush or equivalent device to 
be worked by the hand. The device for holding the knives consists of a 
couple of boards placed face to face a sufficient distance apart to receive 
the handles of the knives, recesses being made for them by proj 

jieces which extend across the boards. The handles of the knives are 

eld steady in these recesses by means of a band or bands of india-rubber. 
This knife holder is provided on one side with a handle, whereby it is held 
by one hand, and on the other side with a pair of projecting studs or 
hooks, whereby it may be kept steady against the polishing board or 
knife board while the polishing or cleaning operation is being performed. 
—-Not proceeded with. 
2168. J. Bernstein, Bethnal-green, ‘‘ Umbrella handles.” —Dated 17th July, 

1869. 

This consists in imitating the grain and appearance of the “rajah root” 
in order to produce handles of any form desired at but little cost. To the 
end of an ordinary rajah cane the i tor firmly attaches a handle or 
foundation, preferably of wood, and somewhat of the form desired for the 
finished handle, To this foundation the inventor fixes, by means of glue 
or otherwise, small pieces of veneers of “ rajab root,” sawn or otherwise 
cut to a flat surface.—Not proceeded with. 

2170. J. H. Jounson, Lincoln’s-inn-jlelds, “ Sewing hines.”—A 
cation.—Dated 19th July, 1869. 

The rear end of the driving shaft is carried in the fixed arm or bracket, 
as in the “ Singer” type of sewing machine. A cam or wiper is fitted, 
which operates upon a friction bowl on the upper end of a vertical lever of 
the first order. The lower end of such lever imparts motion by simple 
contact alone to a horizontal slotted lever working ou a fulcrum on the 
underside of the base plate of the n.achine. An adjustable screw, capable 
of being bey or set by a thumb nut, enters the slotted part of the 
horizontal lever, and engages also with a corresponding slot in a second 
horizontal lever which projects some distance over the first horizontal 
lever and works ona fulcrum at its front end; this second horizontal 
lever is kept in constant contact with the rear end of the feed by the ten- 
sion of a helical or other spring, and imparts the forward or feed motion 
to such bar. The back or return stroke of the feed bar is also derived 
from a helical or other spring. 











Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fue 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

2059. W. Davis, Merthyr Tydvil, “‘ Tallow for candles and soap.”—Dated 

Sth July, 1869. 

This consists in an improved mode of hardening and bleaching tallow 
by combining the oleine and stearine of which it is composed. This is 
effected | ay counteraction of two different temperatureson the melted 

ow. ¢ tallow is first placed in the boiler in the usual manner, and 
there heated. A portion (say one-balf) of the melted tallow is then trans- 
ferred to a cooler, where it may be agitated until it is reduced to a tem- 
perature of about 110 deg. Fah. The cooled stearine at the 
above temperature is then mixed with the tallow in the boiler, which 
should mark about 150 deg. Fah. at this moment, care being 
taken that the mixing is effected at the above temperatures, by the coun- 
teraction of which the hardening of the tallow is effected. 

2075. J. Watxer, Aldgate, P. A. Goperroy, Homerton, ‘‘ Dyes.”—Dated 

10th July, 1869. 

The inventors cut down the plants and fibres in a green state, by pre- 
ference when the —e begun to*fall, but without any previous tapping 
of the alburnum. ey Nengths or separate the fibres longitudinally, 

fi 


and cut them into short le: transv ly. For this they 
in a tro at one end of which they 


place the split or separated 
mount a rotary or other cutter, under w the fibres are gradually 








advanced by means of aroller, and cut by handjor otherwise, so as to 
reduce the bre to very short iengths ‘similar to that of coarse 4 
In this condition they place the divided fibre in bags, and then immerse 
in clean, soft, boiling water. 

2077. J. Gessert, Elbberfield, Prussia, ‘Recovery of nitric acid.”—Dated 


10th July, 1869. 
This consists in the nitrous fumes direct as they pass from 
the ‘‘vitriol chamber,” in converting them into nitric acid. Forthis 
anya hap a weg causes the fumes to be oxidised and submitted to 

e action of water in order to obtain the desired liquid nitric acid. 
2053. W. R. Lake, Southampton-buildings, ‘‘ R ing coatings from metal,” 

A communication.—Dated 7th July, 1869. 

This consists, First, in the method of removing artificial coatings from 
metallic surfaces by subjecting the same to a current of hot air, steam, or 
gases, or any of them combined in a closed retort. Secondly, in removing 
artificial coatings from metallic surfaces by og the same to agita- 
tion while being subjected to heat in a retort; and, , in combining 
with a retort provided with an agitating ptacle an i ti pe or 
pipes below, and an eduction pipe above, for the passage of hot'air, steam, 
or gases, or any of them combined, through the mass supported by the 
receptacle. 

2101. J. H. Prayer, Birmingham, “‘ Utilising waste phosphorus.”—Dated 
12th July, 1869. 

The inventor takes the residual sulphate of lime, either in the moist 
te or after it has been dried, and mixes it with the ammoniacal liquor 
btained as a residual product in the facture of coal gas, and after 
separating the resulting carbonate of lime and und posed sulphate o’ 
lime from the liquid he obtains the sulphate and other non-volatile salts 
of ammonia left in solution by evaporating the said solution.—Not pro- 
ceeded with. 

2102. W. R. Lake, ‘‘ Southampton-buildings, ‘‘ Manufacture of whitelead.” 
—A communication.—Dated 12th July, 1869. 

The ordin: galena (native sulphuret of lead) is treated in an ore 
crusher, it is then roasted in an ordinary desulphu: kiln or oven, and 
then mixed with carbon, preferably in the state of fine washed pea or 
dust anthracite coal, in the proportion of half-and-half; he then heats the 
mixture in a compound reducing and oxidising furnace, and dense white 














with beer or preasy water by an axis turning in bearings on the edge of 
the sides of the tacle, in such a manner as to be able to oscillate, and 
to be dipped in the liquid of the le or raised out of it by a léver 
having a counterweight ou its exterior end, and the other end fixed to 
the movable axis of block. 


2186. als Hour, Rochdale, “ Supplying disinfectants.”—Datéd 20th July 
One of the disinfectants consists of fine ashes mixed with any well- 


known efficient disinf r, and this compound is placed in a 
hopper or box at the back e seat. At the bottom of the hopper there 
is a circular brush, having at the front an elastic plate or , and 
when the brush is turned the disinfectant is spread over and upon the 
ejected matter iu the tub or in the open privy.—Not proceeded with. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
oe.> Witicox, Kingstown, “‘ Submarine cable jinder.”—Dated 14th July, 


The cable finder in its simplest form consists of a metal bar, preferably 
mace of an elongated conical shape, and carrying a shackle, to which the 
line is secured. This shackle is linked to the conical bar near to 
the fore or pointed end thereof, and so that the weight of the fore part of 
the bar is very much less than that of the back ; when the finder is 
travelling or hauled along the bottom of the sea, and the point 
thereof comes in contact with an obstacle—a rock or ridge, for example— 
the hauling being tinued, the rear or heavy portion of the finder is 
raised and drawn forward over the obstruction, which, being passed, the 
finder regains its original ition; on coming across the cable the latter 
passes over the point of the finder and is stop between it and the 
shackle. By g the hauling rope the cable is lifted with it, and sup- 
ported thereby between the shackle and the finder until it is raised to 
the surface, the great weight at the rear end of the finder always having 
a tendency to keep it in a vertical position, and so that the cable, once 
caught, cannot escape until removed therefrom at the surface. 
2160. H. E. Newron, Chancery-lane, ‘‘ Electro-maguetic engines.” —A come 
ication.—Dated 17th July, 1869. 








fumes or vapours pass off. These are conveyed into a ite ch 
or receptacle, where the vapours are strained by passing through bags or 
screens of muslin or other fabric, or are allowed to deposit by being 
a slowly through an extended chamber in the way in which lamp 
lack, oxide of zinc, &c., have been heretofore collected. 
2103, C. F. DuxpupaLr, New York, “ Generating and carburetting hydrogen.” 
—Dated 12th July, 1869. 

This consists in the arrangement and construction of an apparatus 
wherein hydrogen gas can be generated and be carburetted by passing it 
through any suitable hydrocarbon liquid, so arranged that the diluted 
acid by or from which the hydrogen is generated, and the hydrocarbon 
liquid, are either arranged in separate chambers, or that the same are in 
different compartments separated from each other, but within ani under 
the same gasometer. 

—s P. E. Rocue, Paris, ‘‘ Converting iron intosteel.”—Dated 13th July, 

This consists in the employment of certain mineral ores found at the 
island of Bourbon or Reunion, and which, in their purest state, contain 
oxygen, titauium, chrome, manganese, and all concurrent metallic acids 
in combination with cast iron, containing scoriz, carbon, and graphite, 
whereby a metal of asteelified nature, or forgeable steel, is obtained. 
2116. I. Bacas, High Holborn, “* Ammonia.”—Dated 14th July, 1869. 

This consists in subjecting to destructive distillation organic and nitro- 
genous matters, including shoddy, waste, and the organic substances 
contained in sewage, and mixing or — the same into contact by 
any convenient means with the fixed es and alkaline earths in a 
separate or combined state, and in afterwards recovering the alkali there- 
from by means of combustion or lixiviation, and causticising the same, so 
as to use it over and over again for the like purpose.—Not proceeded with. 
2133. B. J. B. Mitts, Southampton-buildings, ‘‘ A ling metal.”—A 

communication.—Dated 1ith July, 1869. 

An annealing pot of any common or suitable form is employed, within 
which the metal to be annealed may be packed in charcoal or other 
material, and the whole introduced into the furnace for heating in the 
customary manner. When the heuting is completed the pot is removed 
from the furnace and placed in the imp d coo! hamber, which is 
then closed air-tight until the gradual cooling of the metal within the 
annealing pot is finished. The Jing pot during this process is pre- 
ferably supported at a considerable distance from the external walls of 
the chamber, and the cooling chamber itself is preferably supported in 
such a manner as to lessen or avoid any unequal conduction of heat from 
its various parts. 

2137. J. T. A. Mauer, Paris, ‘‘ Supercharging air with oxygen.”—Dated 
15th July, 1869. ten sictatinaie. We 

relates to a method of increasing the proportion of oxygen in 
atmospheric air to any desired extent by physical and mechanical means 
without the aid of any chemical action. The improvements are based 
on the known principle of the difference of volubility in water or other 
liquid of the oxygen and azote of which air is composed. 
2139. J. T. Way, Russell-road, Kensington, “ Hydrochloric acid.”—Dated 

m.... July, =. 











Soot 


the p or recovery of hydrochloric acid from 
chloride of calcium by passing steam or watery vapour over or through 
the same at a high temperature.—Not p led with. 
2140. J. BERNARD, Salisbury-street, ‘‘ Smelting.” —Dated 15th July, 1869. 
This consists in — the material to be introduced into the furnace 
in a suitable receptacle forming part of a travelling or movable carriage 
or platform, the whole so formed, combined, and arranged that it can be 
readily introduced into the furnace at the proper place and time, suitable 
tsand arrang its being made for opening the furnace, moving 
the carriage in and out, and actuating its different parts by cams or levers 
or other suitable mechanism, so to cause the material to be deposited or 
discharged at the proper time und in the position desired. 
2142. J. BeRNarD, Salisbury-street, “‘ Utilising heat in smelting.”—Dated 
15th July, 1869. 
consists in so arranging the receiving vessels or reservoirs as that 
a current of air, steam, or gases may pass and circulate around and about 
the recipients of the fluid , and thus abstract the heat therefrom, and 
be rendered available for useful applications. In carrying out the inven- 
tion it is apn that the vessels, recipients, or receivers of the 
I shall provided with chambers, ch ls, or ges, through 
which air, steam, or may pass, and be so formed as that the lower 
or delivering end of the apparatus shall be larger than the receiving or 
filling portion, so that when the slag shall have become cooled or set it 
shall be easy of delivery. 
2144. W. Hosack, Montpelier, “ Evaporating liquids.”—Dated 16th July, 


1869. 

Instead of evaporating the liquid in bulk as hitherto, the evaporation 
is effected when the liquid is in a finely divided state of drops, jets, or 
~~ Several mechanical arrangements may be employed for so dividing 

¢ liquid to be evaporated, but it is preferred to place a cylindrical or 
other shaped — the pan or vessel in which the liquid is con- 
oe ee which casing a current of heated air is caused to 
ascen 
2153. A. Rottinson, Pembroke-road, Cliflon, “‘ Extracting ammonia.”~ 

Te inn Lo tae on oniacal li 

e inventor takes o! gas liquor (amm or) and places 
it in a suitable closed vessel, in which it is subjected - oh cither by 
means of a fire-box, a steam chamber, or a ee: or he injects 
steam into it to obtain the necessary heat, which may be raised to 
212 deg. Fah. 
2157. H. Mear, Paris, “‘ Treating fatty bodies.” —Dated 17th July, 1869. 

This consists in treating salt, and in the production by such treat: > 
First, of a vi fat without odour or savour of fat ; and, Secondly, of a 
variety of butter taken at its source, formed as in ordinary lactation, 
and superior to butter from milk by the length of its preservation. 


2178. R. ScHioesser and J. Invina, “ Pulp.” —Dated 19th July, 1869. 
The inventors first steep these shavings or strips of wood in hydrochlori 

















This consists in arranging electro-magnets in a circle in combination 
with a series of armatures, the number of armatures in the circle being 
greater than the number of magnets, so that when the circuit is broken 
and closed from one magnet to the next in the circle, the distance through 
which the attracting force shall have to act on the next armature in the 
circle shall be equal only to the difference between the distance of the 
centres of two adjacent magnets and the distance between the 
centre of two adjacent armatures. Also in the application of a dis- 
tributing wheel and circuit breaker in combination with electro-magnets 
and armatures. The distributing wheel is so constructed that it can be 
turned on its axis relatively to the circuit breaker, either to the right or 
left, so as to reverse the motion of the engine at pleasure.—Not proceeded 
with. 

2177. A. M. CiarKk, Chancery-lane, “‘ Electric cables."—A communication.— 
Dated 19th July, 1869. 

The inventor takes three or other conducting wires of 9s or other 
metal which may be covered with an insulating envelope of the desired 
thickness. He then takes four or other number of cords of the same dia- 
meter as the covered wires, which cords have been previously steeped in 
some insulating matter. On one of these cords forming a core the in- 
ventor twists the three conducting wires, and then lays the remaining 
three cords in the usual manner of making a cable. The six strands of 
which the cable is composed thus consist of conducting wire and cord 
in alternate order. 


Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 


2006. H. E. NewrTon, Chancery-lane, ‘‘ Liquid meters.” —A communication.— 
Dated 2nd July, 1869. 

This consists in the combination with each other of a conical and needle 
valve, and their adaptation to the Soon and egress pipes of a meter for 
measuring liquids. To this end the liquid enters the body of the meter 
through an ingress pipe that projects into the body of the meter. This 
pipe should be larger than the egress pipe, so that the body of the meter 
may be kept full of liquid and under pressure. The inner end of the 

pipe has a cone valve placed in it, the stem of which passes 
through a skeleton partition or frame placed in the ingress pipe, and 
through a hole in an arm attached to the upper end of the pipe, or to 
some other suitable support, so that the valve may always move up and 
down in a vertical line.— Not proceeded with. 
2014. J. James, Cheltenham, “‘ Crushing stones.”—Dated 8rd July, 1869. 

The inventor constructs and uses or applies a hine or hinery 
in which the motion is rotary and continuous. In a suitable frame he 
mounts and gears two or more hard metal rollers, having straight or 
helical fluted surfaces. These rollers are placed opposite to each other, so 
that the edges of the flutes (teeth, notches, or ves) in one roller cross 
or intersect those on the opposite roller, and cut, break, or crush the 
bones or other substances ing through the space between the rollers. 
A suitable shaft is passed through each roller, and turned by separate 
driving gear and fly-wheels, worked either by hand or other power; the 
bearings or brasses of the roller shafts are made reversible for adjustin; 
the distance or space between the cutting and crushing the surfaces o' 
the rollers. 

2021. W. Duckwor7H, jun., Liverpool, “‘ Taps.” —Dated 5th July, 1869. 

This consists in so fitting the lever or crosshead by which the faucit 
plug of the tap is turned in such a manner that the faucit always turns 
in one direction only on either opening or closing the tap, by which 
operation it has been found that taps so fitted last much longer and are 
not liable to leak, like those where the faucit has a reciprocating motion, 
as now used.-—Not proceeded with. 

2024. W. R. Lake, Southampton-buildings, ‘‘ Water meters.” —A cammuni- 
cation.—Dated 5th July, 1869. 

This consists, First, in enclosing within a case, to which the water to 
be measured is admitted, a principal measuring cylinder and piston, and a 
secondary cylinder aad piston of smaller size, which is combined with the 
main valve, and operates the same as hereinafter described. Secondly, in 
attaching the working parts of the meter to a base plate or channel plate, 
in which are formed ducts or passages for the introduction into the meter 
from the inlet pipe of the water to be measured, for its distribution to 
the ee cylinder, and for its delivery to the outlet, and in com- 
bining with the channel plate a box-like cover, which contuins the work- 
ing parts, but is detachable therefrom, and may be removed without dis- 
placing them and without disturbing the inlet or outlet pipe. 

2026. W. E. Newron, Chancery-lane, “ Bar ivon.”—A communication.— 
Dated 5th July, 1869. 
In preparing the material for drawing down into bar iron, the upper or 
inner side of the bar is composed of any good quality of homogeneous 
ught iron of sufficient thickness to give the required strength to the 
bar, and to admit of pun the holes for the reception of the nails 
which secure the shoe to the foot of the animal. For the lower or outer 
portion of the bar a hard quality of iron is used, to prevent the too rapid 
wear of the shoe after it has been placed upon the foot of the animal. 
This quality of iron is produced in the following manner: In puddling or 
decarbonising the iron the process is arrested at that stage thereof which 
will cause the product to be of a hard granular character, or just before it 
assumes the stiff and sticky character of fully decarbonised or refined 
wrought iron. A bar made of this hard material, together with a bar of 
tough fibrous wrought iron, are to be properly piled upon each other, and 
heated and passed between rollers for the purpose of welding them 
together. 
2029. W. B. Haicu, Oldham, “ Machinery for cutting wood.”—Dated 6th 
July, 1869. 

The Seventer places in a ve, on a suitable bed or table, a horizontal 
slide —— one or more ves or cutters with oblique edges, which 
slides and cutters are moved backwards and forwards by hand or power. 
One the bed or table the inventors have one or more guides, eachof which 
is held at its top end by a screw which moves in a slot in the frame, 

hereb le is vy jasted to any angle required, when desired to 














acid of four degrees of Twaddell’s h: meter for about twelve to sixteen 
hours, which operation should be done in a wooden vat pro 
tap below so as to allow the acid to be drawn off when the steeping 
— is performed, as this acid, having now lost only a small portion 
its strength, can, after being made up again into the strength required, 
be used for a following . The wood is now taken out of the vat, 
and, after a rough wash, it in a rag engine or other equivalent, 
= Mee it must, by washing with cold water, be perfectly freed from 
e 
2193. D. Trevor, Birmingham, “‘ Facilitating photography.”—Dated 20th 
July, 1869. 


wood or other suitable material, 

corresponding sized hole formed in an outer rim or frame, 
by erence square, for easy application to the camera.—Not proceeded 
ur 


2182. J. B. Fonpvu, Braine-le-Compte, Belgium, ‘‘ Blowing glass.”—Dated 
bapa Be ag bination, for the of blowing 
e com) for purpose of b! lass, of a 
sastallie block and a new and improved compound, which serses to cover 
surfaces of the so as to prevent the glass from coming 
in contact with the metal. The isa of m of a size more 
oa with a curvilinear , in which the melted 


sloping hol 
poured, and a very thick bottom. It is placed over a receptacle 





mitre or cut a piece of wood at an angle. The guides are first adjusted 
by means of the screw in the slot to proper le, the wood is then 
passed down in contact with the guide, and the knife caused to come 
against the wood at the point required, and cutit through.—Not proceeded 
with, 

2031. C. D. ABEL, Southampton-buildings, “‘Composing type.”—Dated 6th 





July, 1869. 
craatete First, in the arrangement of vertical boxes, all com- 
municating one common spout, through which the type issues. 
Secondly, the peculiar mechanism for gy from the boxes 
des. ly, the move- 


means of finger keys, actuating levers, and 
a: Sebecling tee wad thocempoiiiey frame. Fourthly, 
in the general arrangement of and mode of actuating the secondary or 
2036. L. Crayton, L. Crayon, and J. Smita, Hunslet, Leeds, “‘ Taps.” — 


Dated 6th July, 1869 

This consists in forming the barrel of six trenches, two of which form 

See aa ee, So ae he for the 
gas in into the 


placed, and fi bearing surfaces f 
Esko the sume guetight, heusling * this invention only one tap ig 
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* uired for every two purifiers, and any one, two, three, or all four 
purifiers of a set can be shut off for the purposes of cleaning or for 
re} 


2038. W. Q. East, Drummond-street, “ Registering flow of liquids.” —Dated 
6th July, 1869. 

The inventor p’ to form or construct a case of wood or other ma- 
terial havinga fone, closing, or locking lid, whereby the internal apparatus 
is secured from being tampered with. This a is an intermediary 
cask, or containing the liquid tu 

uid consists of malted, ituous, or 
vinous liquor, or otherwise. Wi the case or chamber, which may be 
of any suitable dimensions, according to the intended, the in- 
a series of vertical cy! vessels of glass or other 
material ha longitudinal indications or scales, so that the level of the 
contents shall always be the indication of the quantity therein. 
2041. D. Copg, Li , “* Filling casks.”—Dated 7th July, 1869. 

The Sanenien = apparatus whereby any overfowing liquid is con- 
veyed away and collected in a suitable well or e. apparatus 
consists of © heavy Same ote horseshoe or cylin pope owed 
and ich he rests upon the outer surface of the , imme- 
diately around the bunghole or filling opening. The under or bearing 


2080. C. L. Capest, Grosvenor-street, “‘ Kitchen cart.”—A 


ep hep es 1869. 
of i a cart suitable for 
every kind of store necessary for troops and travellers, with a cooking 
apparatus for cooking the mess during the march, and at the same time 
te vendor the eaid cocking tus independent of the cart when it is 
desired to be so. 
=. + George-street, Blackfriars, “ Letter boxes.”"—Dated 12th 
‘uly, 1869. 
The Loventer fixes on the inside of the door a plate having a slot 
coincides with end of the slit through the j 


communication. | 


Wi 








yiei e slit into the box ; 
it great difficulties in the way of any one attempting to withdraw 
a“ from the box through the slit. 
2004. E. Surron, Regent-street, “‘ Speaking pipes.”—Dated 12th July, 1869. 
The inventor mounts the whistle permanently within the tube just 
below the mouthpiece, and the inventor provides the a tus with a 
aoe key is not 


finger key and @ valve, so that when the 
ted on the wind in escaping from the pipe is compelled to pass 





edge of the frame is provided with an elastic or flexible adjusting pack- 
are fi at the back so as to cause it to fit close to the 


nozzle is passed into the opening, in the ordinary way. 

From the frame a spout is twards and do ds, so that any over- 

flow is conveyed al the spout into a vessel, or preferably into a conduit 

leading to a e. 

2045. V. A. DeauBevr, Mainily, Wales, ‘‘ Compressing small coal.” —Dated 
7th July, 1869. 

This consists in the combination of a steam cylinder with two or more 
compressing moulds, the plungers of which are operated by the action of 
the steam cylinder (either directly or by the intervention of g, but 
directly by preference) on a lever mounted on a centre, and alternately 
working the plungers and moulds. 

2049. J. Ropmson, Rochdale, “ Cutting dovetails.” — Dated 7th July, 1869. 

This relates to an arrangement of machinery for which letters patent 
tr on the 2nd August, 1866, No. 2001. The 





were g 





ited to 8. T. Ar ng 

invention consists, First, in og yy of a guard or fence tw the table, 
against which one end of the tim to be cutis placed. Secondly, in 
the Me pepe of a tus by which an angular side of the timber is 
enabled to be adjusted to the action of the saws. Thirdly, in an arrange- 
ment by which the timber to be cut may be adjusted when different 
thicknesses are operated upon. Fourthly, in the adoption of a screw for 
running the table back after the cuts have been effected. 


2054. J. H. Jounson, Lincoln’s-inn-fields, “‘ Preserving meat.”—A communi- 


cation.—Dated 7th July, 1869. 

The object is to remove certain im: ities from meat as soon as possible. 
For this purpose the meat is placed in a vacuum so perfect that water will 
boil at a temperature below blood heat, when those ucts boiling at a 
lower temperature than water are distilled from the fluids of the meat. 


through the whistle; but when the finger key is pressed down, or acted 
upon, a free passage is opened the w! through which the sound 
the voice passes freely in either direction.—Not proceeded with. 
2095. L. SCHALLEIDNER, Paris, “ Stamp waz light.”—Dated 12th July, 1869. 
The candles are placed on an inclined plane from which they succes- 
sively slide into the notches of two similar wheels or rings, which at each 
revolution of the em | pulley bring acandle uader the stamp. This 
stamp, suitably engraved, is heated to an unvarying temperature, by 
steam or otherwise, so that on pressing lightly upon the candle it melts 
the fatty matter, leaving the candle stamped with a very clean impres- 
sion, obtained without shock or strain. The candle then leaves the 
notches, falls upon another inclined plane, and passes thence into a box. 
—Not proceeded with. 
2104. C. A. De Liancourt, Queen’s-rofd, Dalston, “‘ Life belts.” —Dated 13th 
July, 1869. 
i metallic coils, from 


jis consists, First, in one, two, or more springing 


to the measuring compartments to pass a valve which is controlled by a 
flexible diaphragm or other surface exposed to the pressure of the gas. 
The valve opens by its own weight, or it may be by a supplemental 
weight or spring, and it is connected to the flexible diaphragm or surface 
in such a manner that the pressure of the gas on thediaphragm or surface 
tends to lift the valve towards its seat, and so reduces the size of the 
passage om the gas in proportion to the increase of pressure.—Not pro- 
ceeded with. 


oe Le Soa, Borough, ‘Cutting filles and rasps."—Dated 

This consists in fixing the file blank on a stationary anvil, whereby the 
file blank cannot retreat from the blows of the heuanen, and by pon Amen 
the hammer and cutting tool or chisel to travel along and over the file 
blank. The anvil bed, which is formed of cast ion let into a stone or 
other block to serve as a foundation for the entire structure. 


2175. R. Neaue, Brooklyn, “ Transfer engraving.”—Dated 19th July, 1869. 

This consists in the use of separate transfer segments or types made of 
hardened steel, so that with them the desired name or combination of 
letters or bers can be posed and then transferred to the surface of 
the steel or other plate. The separate ents or t are made with 
two sides that converge on the plane of the radius of a cylinder, the other 
two sides are el and notched or grooved. The letter or design is 
transferred from an engraved plate to the end of the type while the steel 
is soft.—Not proceeded with. 


2179. V. E. Manoee, New York, U.S., “‘ Ink absorber.".—A communication 
Dated 19th July, 1869. 

This consists in providing two plates of wood or other suitable material 
of a convenient length and width placed one above the other, and attached 
by means of a short screwed spindle springing from the lower plate, and 
passing through a hole in the upper plate, to which it isattached by means 
of a handle or knob, which forms a nut taking on to the short screwed 
spindle binding the two together, or the knob or handle may be formed 
with a screwed shank, which, passing through a hole in the upper plate, 
takes into a female screw formed in the centre of the lower plate. 


2181. R. Devrre, Chelsea, “‘ Lever manumotive apparatus.”—Dated 19th 


July, 1869. 
This consists principally of an ordinary lever, forked at the bottom, and 








twenty to forty in number, and from 8in. to 20in. in ence, 
give a buoyancy of from 15 lb. to 301b., made chiefly of iron, tin, or steel, 
varnished to prevent rust, and united in one point of their circumference. 
They are soldered to secure solidity, and in order to expand regularly, 
and not to be wrung. Secondly, these coils are inserted in a bag madeof 
a sheet of pure india-rubber, vul to preserve its elasticity and free 
expansion, and not to be affected rs known solvents, nor by heat, short 
of that vulcanisation, and capable of resisting a great pressure. 

2105. C. Cuapman, Salford, “‘ Pumps for artesian wells.”—Dated 13th July, 


1869. 
The inventor takes a pipe or a series of pipes, rather more in diameter 
than the bore hole of the artesian well, and he forces this pipe or series of 
pipes into the bore hole until the lower end of the pipe is forced into the 
rock or water-bearing strata. To the upper end of the pipe the inventor 





But ammonia has a strong chemical affinity for water, and, consequently, 
a large per centum of water is evaporated with it d, quently, 
before the ammonia and other are all evap d from the centre 
of the meat, the water near the surface has evaporated until the meat is 
cooled from about blood heat down to 36 deg. or 40 deg. Fah. by this 
evaporation, and has lost from four to six per centum of its weight. These 
difficulties are remedied by the introduction of a suitable condenser or 
absorbent between the meat or vacuum chamber and the pump. For this 
condenser a reservoir of fragments of ice may sometimes be used. On 
these frag its the ia and some other impurities, together with 
the vapour of water, are condensed, while the air only passes on into the 
pump. The pump, which may be of any ordinary or suitable construc- 
tion, should be so perfect that when drawing off the air through ice the 
meat will be cooled from blood heat down to 36 deg. or 40 deg. by its own 
evaporation within from five to ten minutes. It will be found to have 
shrunk in weight from four to six per centum during this time 

2055. R. P. Faucueux, Poultry, ‘‘ Match boxes.”— Dated 7th July, 1869. 

The inventor sc arranges and constructs the box or holder that the 
bottom thereof is made by preference in two parts, the one part being 
rigidly fixed as usual, and the other part being hinged or jointed thereto 
in such manner that, upon pressing it upwards from its underside, it may 
be caused to enter and pass up between the sides of the box or holder, and 
in so doing shall with it the matches or other articles resting there- 
on a suitable distance to allow of their being readily taken hold of and 
withdrawn therefrom, after which the hinged part of the box or holder 
is caused to retire into its original or closed position by means of an india- 
rubber or other spring.—Not proceeced with. 

2056. C. 8. BertHON, Cavendish-square, “‘Ascertaining the centres of circles.” 
—Dated 8th July, 1869. 

This consists in providing the stocks of T or other formed squares with 
two pins or studs placed at equal distances from one of the elon of the 
square, or in line with the edge of the square, so that when the studs are 
applied to the circumference of a circle the edge of the square will be 
directly on the centre of the circle; any shaped square may be used, so 
that the pins are at equal distances on either side from the edge of the 
square extending across the diameter of the circle.— Not proceeded with. 
2061. J. Wiu1ams, Birmingham, and R. C. Hansen, Wallendhall, Bergen, 

“ Manufacture of fish-hooks.”—Aommunication.—Dated 8th July, 1869. 

A drum or on horizontal axles carry the coils of steel or 
iron wire from which the fish-hooks are to be made. The e 
operates upon two wires simultaneously. The wires are fed a 
tubular feeders inclined upwards. The inner ends of the wires protrude 
from the ends of the tu! feeders, and when at rest a cutter advances 


’ 
++, + 








cts a pump or pumps of any description, whereby the water is drawn 
direct from the artesian well.—Not proceeded with. 
2109. W. P. Bars, Poplar, ‘* Sails.” —Dated 13th July, 1869. 

This consists in constructing the sail with pieces of canvas, or, as ow 
may be termed, flexible battens, secured to the same, so that they shall 
cross from one edge to the other, or from a suitable point near one edge 
to a suitable point near the other edge. These pieces of canvas the in- 
ventor makes of triangular form, and secures to the after of the sail. 
At or near the middle of these pieces or flexible battens the inventor has 
cringles or eyes, through which a rope or jackstay is to be passed, which 
is to be fastened to the head of the mast, topmast, topgallantmast, or 
royal mast, as the case may be, and then brought down through the 
cringles or eyes to the deck through a hole on the fore part of the tops.— 
Not proceeded with. 

2113. R. WaiTakeER, Birmingham, “‘ Teetotums.”—Dated 13th July, 1869. 

The inventor makes them of a circular disc of metal or other rigid ma- 
terial, the disc being divided into a series of divisions, either plain or 
coloured, of different colours, and marked with figures, letters, or other 
signs, as in ordinary tectotums. The inventor encloses the disc in a 
circular case, made by preference of metal, the top of the case being closed 
by a glass cover, through which the disc may be seen. He supports the 
teetotum disc in the case by means of a pointed axis fixed on the bottom 
of the case, en, in a cap on the disc, after the manner in which the 
card of a mariner’s compass is suspended.— Not proceeded with. 


2114. S. E. Crispe and J. West, High-street, Poplar, “ Heating by steam.” — 
Dated 13th July. 1869. 

The inventors arrange the steam pipes or jacket or casing of the steam 
heating ap} tus above the level of the boiler, and so arrange them that 
all the condensed water may drain downwards to the lowest part of the 
apparatus, and from thence a small 1 conducts it back into the boiler, 
into which it falls by gravitation. is return pipe is brought down 
nearly to the bottom of the boiler, so that steam may not enter it to im- 
pede the descent of the water. 

2124. J. Leercu, Blandford-square, ‘‘ Spring stopper for tubes.” —Dated lith 
July, 1869. 

The mouthpiece, which is attached to the end of the tube in any 
ordinary and suitable manner, and which is formed with a lip of con- 
venient size, to allow the mouth to be applied thereto, has one side of the 
lip extended and formed with a projecting piece. The whistle, which is 

the stopper, is formed to , fit into the mouthpiece, and provided with 
a lug or projection, which is hinged or jointed to the projection om the 
thpiece.—Not proceeded with. 





horizontally and cuts the barbs near the ends of the wires, the li 

position of the wires and the horizontal tion of the cutter 
giving the required angle to the barbs. After the retiring of the barb 
cutter a plate advances, and, e in the barbs, pushes the wires under 
the cutter, by which they are rwards cut off, and brings these ends 
between the tools by which the point of the hook is made. These 
pointing tools consist EF os of dies fixed in vertical levers, anda 
middle vertical tool si between the said dies. The two barbed 
wires on the closing of the vertical levers are com: at their ends, 
and the said ends ted. The metal removed to form the points is not 
cut off by the dies described, but is cut off by cutters on the vertical 
levers, the cutters being situated below the d dies. In order to cut 
away the superfluous mi wires are depressed into a lower hori- 
zontal plane, by which they are brought between the said vertical levers 

i ls. 


con cu too! On the said levers closing ~ the waste 
metal is cut away. the wires are 
uy 


uring the process the barbed ends 
8 poste on shoulders on either side of the middle tool. The wires are 
cut o! 


the required le and their ends flattened by means of the 
cutter and tool under which the wires passed after the pane process. 
hi Se ay 





The pieces of wire are now removed from the ya 

knocker off. This bar not only forces the wires from the machine, but 

also effects the depression before referred to of the barbed and pointed 

wires, for the p of bringing them between the cutters for removing 

the superfluous metal at the point. 

2062. I. L. Putvermacuer, Regent-street, “‘ Electrical band chains and 
batteries.” —Dated 8th July, 1969. 

The objects of the invention are to construct plates of co; and zinc, 
or platinum and zinc, in such a manner that they shall be and kept 
in position by means of ribbons, cords, or rods, and thus establish a vol- 
taic chain or pile of great power in a small com —.e a 
the zinc plates when worn out can be re: y new ones with facility. 
Also in the Ce mayer of insoluble salts, such as bisulphate of mercury 
or — of silver, and in apparatus for producing intermittent electric 
currents. 


2067. J. H. Jones, New Wandsworth, *‘ Lamps.”—Dated 9th July, 1869. 
in ee oo. ee oe 


preven m being pered 
pope = the mouth tube of, or fixed inside, 
with. 


lorated plate may be 
air Smad wy hn 


, “New mode of measuring time.”—A 





b above 
that the Attorney-General refused to 

allow the application for patent. . 
ey * mS satan, Palace-square, Norwood, “‘ Cask stand.”—Dated 10th 
The cask beit 





2136. J. J. Cousins, Allerton, “ Billiard marker.”—Dated 15th July, 1869. 
Two discs are connected by gearing, so that every rotation of the unit disc 
will move round the other one-tenth of a revolution, as in o count- 
ing machines. In addition to this there is a device whereby the rotation 
of the discs will be marked with a pencil or tracer on a graduated paper 
or card disc, placed within the casing or frame which contains the visible 
discs, and as this casing will be kept locked, the marker will not be able 
to get at the registering card, or to tamper therewith, so as to defraud the 
proprietor by misinforming him of the number of games that have been 
played and paid for. 
2138. C. D. ApeL, Southampton-buildi 
cation.— Dated 15th July, 1869. 
The object is the construction of double springs from single plates of 
metal, by rolling or coiling such plates, when properly shaped and heated, 
so as to uce either, first, a double volute coil ; or, a an elliptic 
coil, such coils having, when made, symmetrically shaped en for support- 
ing a load or resisting compression, and each coil when in use being 
compressed or ion in the direction of the axial line of the 
coil. The machine for such coils consists, First, in the construc- 
tion of a slotted coiling spindle, o; by a sliding screw and chuck 
for coiling the springs, in connection with head and tail blocks and suit- 
able driving gear for operating the same; Secondly, in com with 
such coiling spindle devices for feeding in the plates to be coiled ; and 
Thirdly, in the combination of devices by which the machine is operated. 


2146. J. Grint, Battersea,;,‘ Circular saw benches.”"—A communication. — 
Dated 16th July, 1869. 

The inventor dispenses with the gut or band hitherto emplo for 
communicating motion from the saw spindle to the feeding m " 
and in lieu thereof he forms on or mounts on the saw spindle a screw 
thread or worm, which takes into a screw wheel mounted on one end of 
an axis, on the other end of which a pulling up cone is mounted, or, if 
desired, a pinion may be mounted on the end of such axis, to take into a 
toothed wheel formed on or fixed to the pulling up cone, a clutch being 
pe to throw the parts into and out of gear as req’ -—Not pro- 

w ~ 


gs, “Coiled springs.” —A communi- 








2150. G. Yates, Heaton Norris,'and J, R. Wiiuiams, Bandon, “‘ Opening 


eal G adlaamast catia Ge be opened and 
or ven‘ 80 can ani 
closed little force, and are ected by means of the necessary 
levers and or pulley and balance it, toa fi which 

a which water may be admit by means of a little valve. 
This valve is connected to a small vessel w: communicates with a 
closed chamber con: mercury and{air.— Not proceeded with 


2152. R. B. Everep, Drury-lane, and R. Hurst, High Holborn, “ Raising 
water.”—Dated 16th July, 1869. 
The inventors employ a vessel by fg om of cylindrical form and 
mounted vertically. It is closed at the bottom, and within it is another 
lindrical of smaller dimensions, which is fitted at the bottom 


cy’ 
with a ‘orated metal plate covered with a fle: % as an 
outlet valve. At the of this cylinder is fixed a metal cap ha’ a 
which works a piston a 
t. 


2158. E. F. Jones, Middlesbrough, ‘‘ Nails, d&c.”—A communication.— 
Dated 16th July, 1869. 

A rod of suitable or size is drawn direct from a hea‘ furnace 
by a pair of rollers or their equivalents, which at each movement or revo- 
lution the requisite length for the intended nail or other like 

enters a hole, space, or die in a transverse slide that is 
actuated by a cam or other means, the motion being transmitted by 
levers and other suitable mechanism. The movement im to the 
slide causes it to cut off the required of metal from the bar, as the 
aide Sevens one aide of the eulher en e framing, or a stationary 
close against which the slide works forms the other side of the cutter. 





2163. D. N. Derrizs, Buston- “ Gas meters.”—Dated 17th July, 1869. 
The inventor causes the gas in’ ita passage from the inlet of the meter 


~ between the arms of the forked part a cog wheel, the arms of 

this lever moving round the working centre of the same. This cog or 

other wheel may be in gear with any number of other wheels or pinions, 

according to the purpose to which the invention is to be applied.—Not- 

proceeded with. 

2191. J. E. Hotmes, Buckingham-street, Strand, “‘ Attaching ropes.” —A com. 
munication.—Dated 20th July, 1869. 

In place of knotting, coiling, bending, or passing the end of the rope tu 
be made fast round a fixture in the usual way, the inventor passes the 
rope through a hole in a screw nut, and then upens out and turns up the 
ends of the wires or strands, and splices them over and between each 
other, filling up the s) with separate pieces or threads of wire, and 
thus forms the end of the rope into a conical shape; this conical or en- 
larged end is now into a hollow cylinder of irou or other suitable 
material, and into the space between the rope and the iron cylinder. The 
inventor drives conical circular wedges of iron or other suitable material 
in one or more pieces tightly down, when the nut or cover before mentioned, 
which slides freely along the rope, is screwed down, and thereby, if 
necessary, further presses down or jambs the conical wedges, and keeps 
the whole securely bxed within the cylinder.—Not proceeded with, 


NOTES FROM SCOTLAND. 
(From our own Correspondent). 


Giascow Pic Iron MarkET—CoAL anp IRoN SHIPMENTS—SHIP- 
BUILDING—THE TRAMWAYS BrILL--THE STRANDED DUKE oF 
EDINBURGH—AGITATION AMONG THE MINERS—STRIKE OF IRON- 
WORKERS—Mr. SALe’s WATERWORKS REPORT—DEMISE OF AN 
OLD ENGINEERING FIRM. 


THERE has been little change during the past week in the Glasgow 
ig iron market. Business was done yesterday at 55s 10jd. and 
5s. 9d. a month, 55s. 6d. cash. No. 1 g.m.b., 56s. 3d.; No. 3 

54s. 9d.; No. 1 Gartsherrie, 63s. 6d.; No. 1 Coltness, 63s. 6d.; No. 1 

Shotts, 60s. The following is from Connal and Company's 

monthly circular :—‘‘3lst January, 1870.—Pig Iron.—The mar- 

ket has been quiet, and the price gradually declined till it touched 
55s. 3d., closing a shade higher. The stock in Connal and Com- 
ny’s stores is 325,527 tons, against which warrants are in circu- 
tion for 316,300 tons, and in Canal Company's stores 16,830 tons, 
with warrants for 16,000 tons.” 

The pig iron shipments (from all Scotch ports) for the past week 
have been 9139 tons, which show a decrease of 517 tons, as compared 
with last year at same period. From the port of Greenock the 
shipments were 1362 tons coal, 116 tons wrought iron for 
ee, and 1681 tons railway sleepers, per Zanzibar, for Cal- 
cutta. 

Shipbuilding continues to be brisk on the Clyde, and during the 
past month several contracts for large vessels have been closed ; 
and many of the firms have as much work on hand as will keep 
them going for fully six months hence. The engineers in general 
have their hands pretty well filled with orders. As a consequence 
the tool and machine makers are very fairly employed. 

The two bills promoted by private companies for laying tram- 
ways in our city are to be opposed by the Police Board, not be- 
cause — disapprove of tramways being constructed, but because 
they think that they should be laid down by the city authorities 
themselves. A resolution to this effect was adopted at a meeting 
of the beard on Monday, at which it was meal to petition Par- 
ae eee the two bills. A strong feeling was, however, 
manif. in favour of the corporation ultimately taking up the — 
matter and laying tramways throughout the city. 

All efforts to get off the stranded Duke of Edinburgh have 
proved unavailing. It was reported yesterday afternoon that the 
steamer was under water aft to the waist ; and it was a 
she had parted, as no portion of the stern could be seen. ho 
of saving her has been abandoned, and it is understood now to 
—s matter of time ere she totally disappears. 

e miners in the districts of Motherwell and Wishaw are now 
agitating for advanced wages and shorter hours. <A conference 
meeting of miners’ delegates was held on Monday at Mother- 
well to take into consideration their present condition. It 
appears by the reports of various districts that the 
general wage is ut 4s. 6d. per day of ten to 
twelve hours. Mr. McDonald was present, and addressed 
the meeting at considerable length. He represented the trade to 
be at present very good ; and he thought the time had come when 
the men ought to take steps to make their condition better. He 
thought it premature to ask an advance at present, but would 
recommend a reduced ‘“ ,” and a rise in wages was sure to 
follow. He thought the working hours ought to be eight hours 
over the whole of Scotland. A long discussion followed, and 

lutions were ultimately adopted anent restricting 
oe hours of labour and asking advance of wages before next con- 
erence, 


The strike among the malleable ironworkers at Motherwell 
Ironworks still continues. They are contending for an advance of 
sixpence oe ton, which, they , their employers promised 
they should get when a certain stacking of iron was sold. The 
— they say, is gone long ago, and that promise has not been 

Mr. Gale, engineer to the Waterworks’ Trust, submitted his 
— report to the committee on Monday. The fall of rain 

uring the past year was only a little under the average. The 

uantity of water at present in store in the lochs is sufficient for 








2 days’ supply, including compensation water. In the Gorbals 
reservoir there is 183 days eupply. The average quantity of water 
distributed in the city de i 869 was about 27,000, gallons a 


day, being an increase of 1,300,000 gallons per day over the pre- 
iow year. The mabuslding of the pon << ype me Secon at Nhe 
north end of the Duchray aqueduct is completed, and the other 
end of the bridge is in progress. 

The old and pa ee firm of D. Cook and Co., Glasgow, are 
now offering their works for sale. They have been ep 

inci in the manufacture of sugar machinery for the 
sixty years, and their name is well-known as patentees and makers 
of a steam riveting machine, The cause of their retiral 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


EXTRAORDINARY DEMAND FOR STEEL MAKING ORE: Effects of the 
Lapsing of the Bessemer Royalty—FINISHED IRON: Work at the 
mills and forges—PRICES OF FINISHED IRON: Complaints of 
underselling—EF¥ECTS OF UNDERSELLING ON PROSPECTS—ARE 
SPECIFICATIONS BEING WITHHELD? Z'he question discussed—THE 
PRESENT FOREIGN AND HOME DEMAND—RAIL ORDERS IN THE 
MARKET—PiG rroN: Prices firm for best: Makers and con- 
sumers—MISCELLANEOUS DISTRICT TRADES : Branches specified 
—'THE PIPE FOUNDRIES SEEKING ORDERS—AGRICULTURAL IM- 
PLEMENT TRADES—THE FOREIGN TRADE IN MACHINERY: T'he 
Manchester discussion—THE BANKS HEREABOUTS: Their prosperity: 
What it means. 

In the midst of the difficulty which is felt in almost every quarter 
just now to get anything like a good order, an almost extraordi- 
nary state of things exists in respect of the best hematite ores. 
So large are the expectations of the possessors of Bessemer appa- 
ratus that the reduction this month of 10s. in the royalty will 
bring them a very large accession of specifications that they have 
filled to overflowing with orders the houses from which they have 
hitherto received their supply of materials. Agents hereabouts 
have been compelled this week to 1eturu very valuable orders for 
good red ore, solely because of the inability of the producers to 
furnish the quantity required within a reasonable period. 

A visit made from this district to the Cumberland and other 
mines, with a view by personal treaty to get what was not forth- 
coming in response to correspondence, has not improved matters. 
The proprietors of the best hematite ore mines are every one full 
of orders up to the end of this year, notwithstanding that some of 
the ore is understood to have changed hands at an advance of 2s. 
a ton upon previous transactions, 

In finished iron the mills and forges are not doing less than 
they were last week, and it can hardly be said that they are doing 
more, for if at one mill and forge there is less quietude, at another 
not so much time is being run. 

Alike in Birmingham yesterday, and in Wolverhampton the day 
before, ironmasters complained of the absence of unanimity in the 
matter of prices, It is believed that the houses of first position 
are tolerably firm in their determination to get, if not the full 
advance, then a rise which shall approach it tolerably closely ; but 
instances we*e quoted in which the proprietors of establishments 
of less note, even as late as yesterday, wrested from substantial 
neighbours certain work of the general class by quoting 15s, a ton 
less than was before being taken. 

It is urged that so long as this condition of affairs exists buyers 
will not order, so as to make a sensible impression upon the 
activity at the works as a whole. The confidence is, however, 
unabated in the ability of the trade to carry out the decision of 
the November meeting, if only an average amount of determina- 
tion to do so be displayed by the leading firms a comparatively 
short time longer. It is fully believed that leading merchants 
have orders in hand of considerable aggregate worth that ought to 
have been given out some time ago, but that they are ba | witb- 
held because of a persistent determination to foil, if possible, the 
ironmasters in their endeavour to secure the terms which they 
have believed themselves forced to require, 

That specifications are withheld to any very considerable extent 
isopen todoubt. Certainly the last arrived mails were of very 
little worth in respect either of the American or the Antipodean 
markets; and the prevailing quietude at such a period of the year 
as that at which we have now arrived bodes no great things for the 
early spring demand. If there was much work to come out, it 
might be thought that the desire to have the iron ready for use so 
soon as the longer days set in would occasion the existence of 
that class of new transactions to which we mostly look for valu- 
able specifications. 

But rail orders, it is asserted, must come, and as soon as they 
arrive there will, it is contended, be a very sensible impression 
made upon the market. No great inquiry has, however, yet pre- 
vailed in that department of the trade ; and there are unmistakeable 
evidences of less activity at establishments, where, up till very 
recently, there was a great deal doing in the supplying of railway 
requirements. 

Pig iron keeps firm, and consumers, because of the reluctance of 
the buyers of finished iron to give their prices, are trying to get 
down the rates ; but their efforts are accompanied with no sensible 
impression, makers having sold tolerably well forward in all cases 
but Lig in which there is a large output of iron not of the first 
quality. 

As to the miscellaneous district trades we cannot report very 
favourably. Anticipations are not being realised. The most is 
being made of every spurt of orders; but the total requirements 
are comparatively little. Heavy branches, in which it was thought 
that a sensible improvement had begun to be seen, are again per- 
vaded with languor, and firms have to send out principals or con- 
fidential representatives with a view to get in some orders to keep 
the works in anything like a show of movement. This is parti- 
cularly seen in the casting department of foundry work. Con- 
structive operations, in which finished iron chiefly is used, are 
also quieter. The new foreign trade is just now exceedingly dull; 
but the firms who make agricultural machinery, movable and 
stationary boilers, and the like, such as may be safely put into 
stock, are keeping their hands tolerably well employed in anticipa- 
tions of sales Reonatber to be made. The tone of the district is 
excellent, and the ping Bar a J condition of the hollow-ware and 
edge tool firms leads kindred industries to anticipate that their 
turn must soon come. 

The question of the effect upon our textile and other manufac- 
tures produced by the exportation of British machinery, which is 
being discussed in Manchester, is viewed with considera’ ic interest 
in this district. As might be expected, engineers and machinists 
here concur with the members of their order in Manchester, and 
deem that it is to the export of machinery that England is in some 
measure indebted for the position she holds as the principal cotton 
manufacturing country in the world. In the com tively early 
days of the factory system, and when the export of machinery was 
prohibited, sample machines were continually sent out of the 
country clandestinely, and made their way to the works of con- 
tinental machinists, to serve as models for imitation and sometimes 
for improvement. Not only so, but some of our best machinists, 
not being at liberty to export their productions, either established 
houses on the Continent or coheed into arrangements with con- 
tinental machinists for making machinery from English designs 
and on English systems. England, by blindly prohibiting the 
exportation of her machinery, could not prevent her inventions 
becoming known, and was raising up in central Europe a formid- 
able competitor to her machine trade. It was not difficult for 
those acquainted with the ability and energy of the continental 
engineers and machinists to foresee that in a few years the great 
seat of engine and machine making would be transferred to the 
Continent, and England in time would have had to import her 
best machines and newest inventions. But any country taking 
the lead in machine making will take the lead in the manufacture 
of textile fabrics : the two will always go together; and hence, 
when our legislators removed the restrictions to the export of 
machinery, they not only gave a great check to the rapid extension 
of the foreign machine ie, but they caused an enormous develop- 
ment to our mineral, metal, and manufacturing resources, and 
the interests that depend on them, as well as firmly establish 
our manufacturing supremacy in the cotton trade. If Englan 
were to prohibit the export of her machinery again it would not 
aa manufacturing in the rest of the world by 
a e spindle, 

Satisfactory evidence of the gradual return of commercial 





prosperity throughout this district continues to be afforded in the 
po prec mnet 


report ts of accounts furnished by the leading joint- 
stoek concerns. The banking companies are now holding their 
mee \ ee ee ee ae S 
profit the year of no than £43,000, and this upon 


rietors’ capital, which does not reach £204,000; but the public 

ve so much confidence in the concern that they have lent them 
upwards of one million more than the capital mentioned. The 
public are encouraged in great part by the fact that in addition 
to proprietors’, the concern s reserve funds in Govern- 
ment stock and first-class railway securities to the extent of 
nearly £213,000. No wonder that an interim dividend at 


the rate of 20 per cent. per annum should have been paid 
at the end of June, and that now a similar dividend 
should be declared for the last half of 1869. The other 


Birmingham banks, though not showing so great — yet 
reveal steady prosperity. The same must be said of the banks 
doing business in Wolverhampton, West Bromwich, Dudley, 
Stourbridge, Bilston, and other towns. The Dudley and West 
Bromwich directors, in their report presented to the annual 
meeting held on Tuesday, regret that the last twelve months 
have not been free from bad debts, arising through certain failures 
in the neighbourhood of Dudley ; but they have great satisfaction 
in stating that increased profits have enabled the bank to deal 
promptly and vigorously with the accounts in question, by at 
once wiping off a large proportion in anticipation of loss, while the 
amount against William Haden and Son has been again reduced 
by receipt of a dividend from the estate, and writing off a further 
sum of £1000. Although far from being so prosperous as could 
be wished, the past year has shown an improvement on its imme- 
diate predecessors, in some degree justifying the hope that the 
disastrous effects of the financial crisis of 1866 are gradually 
disappearing, and that a restoration of confidence and revival of 
trade may be none the less sure from being but slow. 

Coal is tolerably steady, but it is still quiet at the pits whence 
the mills and forges obtain their supplies. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Gradual realisation of the hopeful prospects 
referred to in the previous report: Heavy orders expected in the 
rail department : Unhealthy state of the home trade since the panic 
of 1866: Expected revival in the home industry in the course of the 
year: Bars quiet : More doing in plates, and a better prospect as 
the year advances : No change to be noted in foreign requirements. 
—THE TIN-PLATE TRADE—Further improvement, and makers 
requiring an advance of 1s. per box : Probability of prosperity in 
the trade during the year. 

‘Bae same hopeful prospects in the iron trade referred to in my 
last letter are being gradually, although slowly, realised. In the 
rail department no doubt is entertained but that there will be 
heavy orders in the market in the course of a short time in addi- 
tion to those already given out, and which remain unexecuted, 
Not since the great panic in 1866 has the home trade been in any 
thing like a healthy state ; and even last year, although there 
was a very large amount of improvement in the foreign demand 
the purchases of home buyers did not increase in like propor- 
tion. It is matter for congratulation to be able to an- 
nounce that this year is likely to witness a revival in home 
industry, indications on all sides pointing to a demand for 
railway iron considerably in excess of the last three years. 
It is true there are no very br orga new undertakings to 
carried out, but the supplies that will be required to keep the 
existing roads in order will be large, because many of the com- 
panies have hitherto been unable to relay their lines as exten- 
sively as they might have desired, in consequence of the difficulty 
in raising necessary capital. In bars the market is quiet, and this 
district finds much competition from the second and third-class 
houses of Staffordshire, who, although they have a nominal official 
list of quotations, are selling in almost every instance below the 
quoted prices. In plates there is more doing, with a prospect that 
as the year advances there will be a decided expansion in the 
demand, 

Scarcely any change is to be noted in foreign requirements since 
last report. Russian advices are highly favourable, and the success 
of the new loan renders it certain that the new network of railways 
will send large orders to this country. On American account the 
shipments are about the same as usual, and will not increase to 
any extent until the spring has fairly set in. On the inquiry from 
the other foreign markets there is no alteration to note. 

The movement in the tin-plate trade is growing stronger, and 
many of the makers are not disposed to sell under one shilling per 
box advance. If tin keeps at its present price, and the expected 
large orders arrive from the United States, there is a fair proba- 
bility that the tin-plate trade will witness some degree of prosperity 
during the current year. 

It was announced some time since that at a meeting of Welsh 
ironmasters it had been decided to grant an advance at most of 
the South Wales ironworks, the same to take effect from and after 
the end of February. At several of the works intimation to this 
effect was given last Saturday, the men being informed that on 
and after the end of February their wages will be advanced all 
round, The announcement has given particular satisfaction 
throughout the district, and it is to be hoped that the position of 
the iron trade will continue in a flourishing state, so that the em- 
Se age will not find themselves under the necessity of retrograding 

rom the step announced. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

HULL AND THE SvEZ CANAL—MIDLAND Ratiway : Sheffield and 
Chesterfield line—MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE 
RatLway ; Works at New Holland—SovuTHPort PIER—WHITE- 
HAVEN AND ITS TRADE—THE IRON TRADE AT MARYPORT—FArR- 
BAIRN ENGINEERING COMPANY—THE BLOCK SYSTEM ON THE 
MIDLAND RAILWAY—MIDLAND INSTITUTE OF MINING ENGINEERS 
—MIpDianpd Rariway: Sheffield station : Drontield—GarsTancG 
AND Knot Enp RAILWAY—STRIKE OF IRONSTONE MINERS IN 
CLEVELAND—MERSEY Docks AND HarpouR BoarD—NortTH- 
EASTERN TOPICS: The Hartlepools: Messrs. R. and W. Haw- 
thorn and Company, é&c. 

Messrs. Hornstedt and Garthorne are loading for India in the 
Albert dock the Volante (s). The Volante is fitted with engines 
of 500-horse power. The Volante was ially designed to meet 
the requirements of the.East India e vid the Suez Canal, and 
she carry 1900 tons on a draught of 17ft, water, without 
taking into consideration her lightening by the coal burnt on the 
passage from Hull to Port Said, 

The Midland Railway Company commenced on Tuesday a new 
and improved service of fast trains between Sheffield and hb 
In North-West Yorkshire active preparations for the vigorous exe- 
cution of the works of the Settle and Carlisle line are in p’ % 

e Yorkshire end of the line from Settle to Swardale (Kirkby 

Stephen) has been let, and the Appleby Castle estate purchases 

are agreed upon, and Mallerton Common lands obtained. The 

line, eighty miles in length, has many heavy works, but the gradi- 
ents and curves are more favourable than on the Lancaster and 

Carlisle line. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
peepee © eae > eee in workin its traffic at New 

C) Instead of the disabl mtoon, a structure made 
of creosoted timber will be e: at an estimated cost of £5400. 
The old pontoon material and approaches will be utilised on other 
portions of the system. 

The directors of the Southport Pier er Sere eee 
dividend at the rate of 8 per cent, per annum, It is proposed to 





relay 600 yards of the floor of the pier with pitch pine, at an esti- 
mated cost of £1000. 

The scheme for a wet-dock A Whitehaven ? ne to be 
making pre’ progress. e ‘oreign coast- 
wise, se Ahive ven in 1869 represented a movement of 325,111 
tons, as compared with 276,308 tons in 1868, and 291,139 tons in 
1867. 


New ironworks are about to be commenced at Maryport by a 
company which will be registered as the Solway Iron Company 
(Limited), with a pro capital of £55,000. Three furnaces 
will be erected sisaltennvedio, Messrs. Gilmour are also about to 
erect three additional furnaces ; one is about half —— and 
by the end of the year two out of the three will be in blast. 

The Secretary of State for War has accepted the tender of the 
Fairbairn Engineering Company for the iron work for the first of 
the great armour-plated forts at Spithead. 

The block telegraph system which was tees by the Midland 
Railway Company, on its new line between ford and London, 
has worked so satisfactorily that the directors have resolved to 
establish the same system of working the trains over the whole of 
the Midland main lines. It is applied to the working of the new 
aoe, Samy on Tuesday between Chesterfield, Sheffield, and 

asbro’, 

On Tuesday a meeting of the Midland Institute of Mining En- 
gineers was held at Barnsley, Mr. T. W. Embleton, president 
of the institution, occupying the chair. Several new members 
were elected, and Mr. Fowler read a paper on the > all 
system of getting coal, carried out in most parts of Derbyshire. 

There were great rejoicings among the mineral interest of 
Dronfield on Tuesday, the opening of the Sheffield and Chesterfield 
line on that day having placed Dronfield on the main line of the 
Midland system. 

The works remaining to be executed on the Garstang and Knot 
End Railway, which extends from Knot End, opposite Fleetwood, 
to a junction with the Lancaster and Carlisle section of the 
London and North-Western Railway, about a mile east of Gar- 
stang, are expected to be completed in a few weeks. Mr. J. H. 
Tolme is engineer. 

A moderate good business continues to be done at the various 
works in the South Yorkshire district, plates and rails being 
specially in request. The foundries are also pretty well employed. 
The coal trade of South Yorkshire is somewhat quieter. There is 
a good demand for coke for local consumption, as well as for the 
ironworks in Lincolnshire, &c. 

About 1000 ironstone miners in the Cleveland district struck on 
Tuesday for an advance of wages, 

The colliers employed by Messrs. J. Bower and Sons, at Aller- 
ton Main Collieries, have ceased work in consequence of the 
refusal of the proprietors to give an advance of 74 per cent. in 
their wages. 





PRICES CURRENT OF METALS AND OILS. 
1870. 1869 













Coprer—British—cakeandtile; £ sd £8d4/) £48.d.£8. 4. 
per ton .. e-| 70 0 0.1. 72 0 0} 80 O 0.. 8110 0 
Best selected 7110 0.. 7210 0} 82 0 0.. 810 0 
Bess «...cosece 76 0 0..78 O 0} 8410 0.. 8610 0 
Bottoms ..scseseee 79 0 0.. 80 0); 8710 0.. 8810 0 
Australian, per ton ....00..| 72 0 0.. 7410 0/ 8 O 0.. 87 0 0 
8 igh Cake coccosccceccce| 8 9 Ooo GO 8 0175 O Oo. 76 O O 
Chili Bars....sccece eovcceee| 6610 04. 68 0 0' 7310 0.. 74 0 O 
Do. refined ingot .....+..| 6910 0.. 7110 0|77 0 0..79 0 0 
Yetitow Merat, per lb. ......| 0 0 6 O 0 62) 0 7 0 07% 
Iron, Rig in Scotland, ton....| 215 6 cash 215 5cash 
Bar, Welsh, in London......| 7 0 0.. 7 2 6/ 610 0.. 615 0 
Wales ...0.. 65 0.. 6 7 6} 600.000 
Staffordshire | 8 0 0.. 8 7 6| 7 7 6. 710 0 
Rail, in Wales..........00 -| 615 0. 7 5 0} 6 00. 6 2 6 
Sheets, singlein London ../10 0 0..10 5 0} 950.. 000 
Hoops, first quality ....... -| 815 0.. 9 5 0} 8 5 O.. 810 0 
Nailrods ..ccccce.. eccopece| § © G.. SO 01 7 FT 6... BO O 
Swedish..ccscccsccccccccese| 915 0.2.10 5 0110 0 0.010 56 O 
Leap, Pig, Foreign, perton ..} 18 7 6.. 0 0 0/1810 0.. 1812 6 
English, W.B. ....00..s.0006| 1912 6.. 0 0 0) 2015 0.. 2017 6 
Other brands ...cccccccseoe| 1815 0..19 2 61/19 2 6.19 5 O 
Sheet, milled ...-.0..eeeeee| 19 5 0..1910 0/20 0 0.. 000 
Shot, patent..cccccoccsseoee| 22 0 0.. 0 0 0/22 0 0..22 5 0 
or minium . ee 10 0.. 0 0 0} 2010 0.. 2015 0 
White, dry .. 0 0.. 28 0 0/27 0 0..29 0 0 
ground in oil 0 0.. 29 0 0/27 0 0.. 30 0 0 
Li » W.B. « 00. 00 0)24 00... 000 
QUICKSILVER, per bot. . ° 0... 0 0 0] 617 0.. 000 
SPE cTeR, Silesian, per ton ....| 1815 0.. 19 0 0/21 0 0.. 21 5 0 
lish V&S...-.eceeece-.| 19 0 0..1910 0/2015 0.. 21 0 0 
Zinc, ditto sheet.....s.eeeeee| 2310 0.. 2410 0/ 2510 0.. 2610 0 
Sree, Swedishfaggot........| 0 0 0.. 000) 000. 000 
ON ocrcccccccce vocccccccce| 16 0 0.. 15 56 0115 0 0... 0 0 0 
Try, Banca, percwt. ........00] 510 0.. 0 0 0} 514 0.. 515 @ 
Straits, fine—cash ..........| 5 9 0.. 0 0 0} 514 0.. 0 0 0 
For arrival .... ° 00 0.. 0 0 0} 51410.. 00 0 
English blocks .. 510 0.. 512 0} 5616 0. 0 00 
Bare ..ccccccce 5 0.. 518 0} 517 0.. 000 
Refined, in blocks 5 0. 514 0} 600. 000 
TINPLATES, 
IC coke ...... 2 th 8.6664 3 6 & 8-8-0 
IX ditto.. 7 0.. lll 0} 1 8 6. Ill O 
7 0.. 110 0} 1 9 0. Lill O 
IX ditto.... 13 0. 116 0} 115 0.. 117 0 
Coats, best, per 19 0.. 019 6] 017 0.. 018 8 
Other sorts eeeees 15 3.. 016 9) O14 &. 016 8 
O11s, per tun, Seal, pale....../ 41 0 0.. 0 0 0/36 0 0.. 000 
Brown ..scccccscsesseese| 35 0 0.. 36 0 0/381 0 0.. 82 0 0 
Som, Ste coerrevecssoces| 87 O Ov 88 0 0/95 0 0.. 000 
¢, South Sea, pale......| 39 0 0.. 0 0 0/36 00. 000 
Yellow .. -| 87 0 0... 38 0 01/365 0 0... 000 
wn 86 0 0.. 0 0 0/33 0 0. 000 
E.I. Fish 32 0 0.. 33 0 0/32 00.000 
Olive, Gallipoli 60 0 0.. 0 0 0/55 0 0. 0 00 
8 cove 57 0 0.. 58 0 0) 51 0 O.. 52 0 0 
o veeeeee 4010 0.. 0 0 0/42 00.000 
Linseed ....00.++scccccece 31 00.. 0 0 0/27 560.0090 0 
English pale ..../ 43 0 0.. 0 0 0/34 00. 00.0 
TOWD cecese corccccocece| 41 0 0.. 0 O 0/82 00. 00 0 
Foreign pale.ssosssosessee| 4410 0..45 0 01/34 00. 000 
Brown sece-scersovccse| 41 VU O. 0 0 0/82 0 0. 000 
Lard secoccsecevosscossessese| 74 0 Ove 0 0 0/72 0 0. 000 
Tallow «:rescccscsercecssesee| 30 0 Or. 0 0 0) 37 0 O- 388 0 0 











PRICES CURRENT OF TIMBER. 








1870. | 1869 1870. 1869 
Per load Z Fe RF ae Sathadlicd 
ae - 0} 10 1019 2 reduc 
redipine 2. 318 415 | 310-4 20 | Canadas ln qualiay 13 10 39 20] 16 017 0 
$3 25) 3 3 FF) samgtine BEBE HE S 
v 000 , yellow.. } B 
8 0 10| $5 GO| oe Pembury gel. 1t 10 1210 10 O18 0 
‘140 6 0] 815 415| Finland .......... 6 5 710/65 7 5 
1°45510| 4 0 5 5 | Memel............ 7 0 9 012 013 0 
+0 0 0 0| © O O 0| Gothenburg, yel .. 8 0 910) 8 0 910 
4.5 610] 40 510) white 0000/0000 
2210 4 0] 310 4 0|| Geffe, yellow ...... 9 01010) 9 010 0 
+ 210 220| 210 B10) Soderbamn..----.. 8 0 910] 9 01030 
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to be 
in fame by that still more useful invention the “Keyless Watch.” 
The fact of no key being required renders these Watches indis- 
to the traveller, the nervous, and invalids. _ The enormous 
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NOLAN’S RANGE FINDER. 

Ir has long been considered desirable, indeed almost 
essential for the due development of artillery fire, to possess 
some means of correctly estimating the distance of an 
enemy. Many instruments have from time to time been 
devised for this purpose, but hitherto with but little 
success. As a rule such instruments record distances by 
the variation of one angle, that is, they register the varia- 
tions of one base angle, in a triangle of which the base and 
other angle (generally a right angle) are fixed. 

Captain Nolan has departed from this beaten track, and 
has adopted the ordinary surveyor’s plan of determining a 
distance by the measurement of a base line and two angles. 
The weight of our present field gun admirably adapts it to 
serve as a stand for any instrument, while the elevating 
and traversing screws by which it is brought to bear on 
any mark can be utilised to replace the tangent screws of 
a —_— The gun thus becomes Captain Nolan’s 
stand. ; 


The constituent parts of a “range finder” for 


field purposes are (1) a pair of angle measures; 
(2) a tape (3); a calculating roller. Each angle 
finder consists of a pair of telescopes placed 
athwart each other. One of these, termed the main 


telescope, x x (vide plan), is of a strong pattern, turned 
truly round at each extremity, and furnished with a scale 
at one end, P Q, and a socket at the other. The second or 
shorter telescope can move by a tangent screw through an 
arc of 20deg. Attached to it is a steel limb, which, by 
means of a vernier, registers on P Q the angle between the 
two telescopes. The scale is peculiar, there being no 
degrees or minutes employed, but a decimal division of 
such a description that no number higher than 99} is ever 
given. When the index arrow of the vernier passes 
beyond 993 it comes to cypher, and then commences again 
to indicate 1, 2, &. &e. "Whe short telescope is protected 
from injury by a case, EF GH, the face of which, E F, 
carries a white ring. In addition to the angle finders a 
calculating roller is provided, and is figured on both the 
circumference and the flat ends, (The drawing shows only 
the figuring on the circumference). This roller consists of 
a solid body, with two rings, one at either end, fixed so 
that they can rotate round the body. The lower ring and 
the lower portion of the body are each divided into 100 
equal parts. 

The upper ring is marked with a logarithmic scale of 
the natural numbers, and the upper portion of the body 
with a logarithmic scale of the sines of all small angles 
nominally ranging from six seconds up to two degrees and 
a-quarter, but practically (as the logarithms rgd them- 
selves round the circular roller) comprising all angles of 
which the sines do not differ very sensibly from the ares. 

The measuring tape is an ordinary tape about 70 yards 
long, wound on a spinning rack. 

The angle-finder is mounted on a gun as follows :—One 
of the tangent scales on the breech of the gun having been 
removed from its socket, is replaced by a Y-shaped piece of 
metal (see Fig.), a similar piece being fitted to the gun 
about 14in. in front, and in the V’s thus formed the main 
telescope rests. When not in use the apparatus is kept 
in one of the axle-tree boxes. 

To determine a distance it is n that two guns 
should be furnished with angle finders. Let us suppose 
the object to be a tree, both guns come into action square 
with one another, and at about thirty or forty yards apart. 
They are then laid on the tree roughly by the ordinary 
sights; meanwhile, the angle finders, if not mounted, are 

en from their boxes and dropped into their respective 
V’s. While this is going on two men rapidly measure 
the distance between the guns by the tape. The main 
telescopes of the angle measurers are furnished with cross 
wires, 80 that they can be accurately directed by means of 
the elevating and traversing screws of the gun at the tree; 
at the same time each short telescope can be directed upon 
the centre of the protecting case of the twin instrument. 

Tn this manner a triangle is formed, of which the tree is 
the apex and the intersection of each pair of telescopes the 
extremities of the base. The base angles are then found 
by reading the numbers registered on the scale by each 
limb. We have, therefore, given the base and base angles 
of a very long and, practically speaking, isoceles triangle. 
The calculating roller is now brought into play. First, the 
word “tape” on the body is brought anion the number 
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corresponding to the distance between the two guns, sup- 


pose 34% yards (see Fig.). Next, an index mark in the 
shape of a gun on the lower ring is brought under the 
number indicated by the vernier of one of the angle 
measurers, say “18.” Then the number indicated by the 
other angle-finder, say “42,” is sought for on the lower 
ring ; immediately above this the number “ 60” is marked 
on the lower part of the body, and by carrying the eye up 
we find a corresponding “ 60” is marked on the upper side 
of the body, and immediately above this the range marked 
on the upper ring, in this instance about 1320 yards. 

It is apparent that the function of the lower portion of 
the roller is to add together two numbers corresponding to 
the base angles, while the upper portion works out the 
formula—Log of range = log of base — log sin. sum of 
base angles. 

As arule, bases of about forty yards are preferred, but 
fair results at moderate distances can be obtained with 
bases of fifteen yards; if along distance, however, is re- 
quired (say over 3000 pane the base should be at least 
fifty yards, At times, however, the configuration of the 

ound may render the measurement of the distance 

tween the guns a matter of difficulty, if not impossibility. 
The instrument, however, is capable of measuring this with 
great exactness by observing the angle a gun at one 
extremity of the base subtends at the other, and the faces 
of the calculating roller are graduated so as to render the 
necessary calculation a purely mechanical operation. 

The chief points to which Captain Nolan draws atten- 
tion are, that the process being essentially an adaptation 
of that used by the surveyor for centuries must be sound ; 
that the instrument can be used in any weather or on any 
ground from which guns can fire; that great rapidity is 
possible from the fact of the several operations being carried 
on simultaneously ; that the accuracy of the instruments 
can always be tested in a few minutes ; and, above all, that 
the system is specially adapted to the education of soldiers. 

Thus the whole of the angle measuring closely resembles 
the pointing of a gun, at which the gunner is constantly 
drilled. The objects looked at are not inverted by the 
telescopes. The divisions on the scale being decimal, the 
operator need know nothing of degrees, minutes, or trigo- 
nometrical quantities, and the calculation can be performed 
by anyone who can read figures. Captain Nolan’s instru- 
ments have gone through a varied and severe course of 
trial at Shoeburyness, Aldershott, Dartmoor, &c., and in all 
cases have been favourably reported on by the officers 
under whose direction the experiments were made. 

From these trials we select the following to illustrate 
the value of the invention :—(1) On the 19th May, 1869, 
at Shoeburyness, a squad of gunners estimated the dis- 
tance of a horseman who assumed, sixteen times, positions 
unknown to the squad. Many of these ranges were over 
3000 yards, yet the maximum error was but twenty-six 
yards, and average error only thirteen yards. (2) On the 
2lst of January, 1869, there was a competitive trial at 
Shoeburyness of two guns worked on the range-finder 
system, and two guns firing on the ordinary or 
trial shot system. e result showed that nearly the 
whole of the range-finder projectiles would have told upon 
a column with deadly effect, while two-thirds of the 
missiles fired on the other system would have been totally 
thrown away. (3) During the experiments at Dartmoor 
in June and July last over 2000 shells were fired, the 
greater portion with the assistance of the range-finder; 
when, however, the instrument was not used there was an 
unmistakeable falling off in accuracy and effect. For ex- 
ample, on June 22nd, the Royal Horse Artillery expended 
forty-five rounds at rows of targets 54ft. long by 6ft. high, 
firing deliberately at a range of 1300 yards as estimated by 
the range finder. The result on the first two rows of targets 
was 433 hits, or aboutten hitsper round. Onthe other hand, 
they fired ninety-seven rounds on the 30th June at two rows 
of targets 54ft. long by 9ft. high, at a range of 1300 yards, 
the actual distance being guessed at the time in the usual 
manner. The result in this case was only 118 hits, or about 
one and a quarter hits per round. (4) The most recent trial 
took place at Aldershott on the 27th October last,when it was 
apap stipulated that the inventor should not be present. 

e result of the first day’s trial showed that with ordinary 
drilled men the range was estimated with great certainty 
up to 4000 yards, the time taken in making the observa- 
tion being about one minute twenty seconds. The distance 
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of moving objects was also taken with success. The guns 
were subsequently trotted severely for four hours without 
the instruments sustaining the least damage. We have 
now said sufficient to convince our readers that Captain 
Nolan’s invention only ranks second to the introduction of 
rifled field artillery ; and we have little hesitation in pre- 
dicting that the power of offence of this arm will be quad- 
rupled by its use. 


MILITARY TELEGRAPHY IN FRANCE.,* 

A PAMPHLET of some seventy octavo pages, purporting to be a 
resumé of the conferences upon this subject held at the “ Ecole 
d'application d’Etat-major, has recently appeared in Paris, 
The author, M. Theodore Fix, is an officer of the Etat-major, who 
was entrusted with the conduct of the experiments made in 
the summer of 1868 in the camp at Chalons. 

The little work deserves notice, not only as it offers to the un- 
initiated in such matters a clear and intelligible account of the 
specialties of the telegraph as applied to military operations—a 
point which has been aimost entirely ignored by the hest of 
English writers who have recently essayed to popularise the 
science of electro-telegraphy—but also, as it shows that in the 
practical application of this branch of military knowledge, which 
according to some theorists is to exert so important an influence 
on the campaigns of the future, our neighbours are confessedly 
far behind. 

After acknowledging that the credit of having taken the ini- 
tiative in this difficult enterprise is due to the English, by whom 
it was employed, with very important results, in India, during the 
mutiny, and adverting to its successful application during the 
late Abyssinian campaign, M. Fix thus notes a few of the his- 
torical details of his subject :— 

“In 1860—61 the Italian army, copyinga system which had been 
already established in Prussia, but which was then but little 
known, made a successful essay in this matter. Two army-corps 
were dispatched simultaneously from Tuscany and Romagna, 
which were to unite for the siege of Ancona. Although separated 
by the chain of the Apennines, the Italian accounts relate that 
continuous communications were maintained between the two 
corps in all their movements by means of telegraphic lines esta- 
blished in their rear. During the first two days of the siege 
twelve and a-half English miles of telegraph were laid down 
round the city, and five telegraph stations were formed, which, 
by means of semaphores, kept the besieging army in communi- 
cation with the fleet, and connected the head-quarters with the 
two wings of the force, and with the main lines of telegraph. 
The same arrangements were adopted at the siege of Gaeta. 
The Italians appear to have at present a complete telegraph ser- 
vice.” 

“The war in America furnishes examples, not only of the 
rapid establishment of lines of telegraph, but of the constant 
use of tield telegraphs, both in cantonments and during active 
operations in the field. General Sherman, before commencing 
his march through Carolina and Georgia, made all the necessary 
preparations for establishing telegraphic communications in his 
rear, and was often enabled, within two hours after a halt, to 
report his movements thereby. McClellan combined the use of 
the telegraph with the employment of vbservatory balloons. 
The telegraphic operations thus carried out were on a truly 
gigantic scale. They embraced about 5000 leagues of wires and 
forty leagues of submarine cable. The cost of personnel and 
matériel amounted to about two and a-half million dollars. The 
quartermaster-general, who had charge of the correspondence of 
the army, had two superior officers and a large number of 
subalterns constantly engaged in these operations. Several 
thousand soldiers were also employed, including a complete corps 


of signallers. 
“ During the war in Schleswig the Danes on the one side, and 
the Prussians and Austrians on the other, had regularly- 
organised systems of telegraph. The Danes connected their 
cantonments by means of cables, which, from imperfections in 
their manufacture, were not always satisfactory in their working. 
The Prussians adopted a mixed system, consisting partly of 
wires suspended on posts, and partly of cables sunk in the earth. 
Both Prussians and Austrians made great use of the telegraph 
in 1866, The three armies of King William were almost always 
in direct communication with Berlin.” F 

“In Austria, where many reforms have been lately carried out 
in the military service, the telegraph has now been placed on a 
new footing.” : 
“The Spaniards employed it in Morocco. The Hanoverians 
and Bavarians had a special telegraph service for military 
purposes, In Belgium and Holland the subject has received 
much attention. In Russia four special companies have been 
lately organised for this duty, and have been supplied with 
equipments after the Prussian models.” 

“ These examples,” M. Fix remarks, “are sufficient to prove 





*“\La Telegraphic Militaire,” Paris, 1869, Tanera. 
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at once the feasibility and the necessity of employing the tele- 
graph in military operations, despite the mistrust with which the 
subject is still regarded by many officers in the French army.” 

“France,” he says, “has allowed herself to be left behind in 
this matter, and her arrangements are at present altogether 
incomplete.” 

“In 1859 the French army was accompanied by a number of 
civilian employés, to whom was entrusted the reconstruction of 
the permanent lines of telegraph which the Austrians had 
destroyed in their retreat. Both labour and transport had to be 
obtained on requisition, and in this way much trouble arose. 
The labourers often deserted with their tools and vehicles, 
Much valuable time was consumed in making out the requisi- 
tions, and notwithstanding the zeal and intelligence of the 
employés, the telegraph was far from producing its maximum 
effects.” 

“These drawbacks were so obvious that, in 1863, two officers, 
MM. Schulze and Churrier, were authorised to carry out a series 
of experiments in the camp at Chalons. A cable was substi- 
tuted for the wires on posts. The telegraph was thus enabled to 
follow the troops in their most rapid movements, and even in 
their evolutions. Military train wagons were fitted up for this 
purpose. The apparatus was placed in the fore part of the 
wagon, and the cable was coiled on a large reel in the rear. An 
ingenious arrangement allowed the former to be wound on the 
reel again, if necessary, by the movement of the vehicle. Com- 
munications were kept up between the divisions during the 
manceuvres, but the results were not altogether satisfactory. 
The communication between the divisions were abandoned, and 
the use of the telegraph was restricted to those between the 
general-in-chief and the heads of army corps.” 

Matters continued in this state until 1866, when the 
Administration Generale des Telegraphes, with the assistance of 
the military artificers at Verdun, brought out some models of 
field telegraph-carriages, which had been designed after a careful 
study of the Prussian and Austrian systems employed in the 
Schleswig campaign. Experiments were made with them on a 
limited seale at Verdun, the results of which were deemed suffi- 
ciently satisfactory to justify an attempt to introduce them 
into the field equipment of the army. 

As both personnel and matériel had to be found, the experi- 
ment was a somewhat onerous one. 

It was obviously inexpedient that lines of telegraph so esta- 
blished should be in the handsof employés of the civil administra- 
tion, and consequently it became necessary to train a body of 
officers to take the place of the latter. In October, 1867, it was 
decided by the Minister of War that M. Gélis, Chef d’Escadron 
d' Etat-major, and four captains of the same branch of the service, 
shou'd undergo a special course of instruction at Versailles, 
under the inspectors of the lines of telegraph. The equipment 
was considered to be good in design, but susceptible of improve- 
ment in many points of detail. It was further recommended 
that a system should be organised for mountain service. A 
question then arose as to the supply of artificers required for the 
maintenance of the equipment. These, it was at first proposed, 
should be supplied by the Corps du Genie, but as it was considered 
desirable that the telegraph should be in charge of the Etat-major, 
and as it was feared that the men of the Corps du Genie wouldynot 
work well when separated from their own officers, it was ulti- 
mately decided that an experimental brigade should be formed 
with artificers drawn from the different corps in the camp of 
Chalons. 

The brigade was formed in May, 1868. It was composed of 
four captains d’£tat-major, four lieutenants of infantry, 150 
soldiers, artificers, and drivers, with thirty mules and horses for 
transport purposes. Many difficulties—some of them not un- 
frequently of a serio-comic description—were at first encountered; 
clumsy manipulators were half stunned by severe electric shocks; 
the artificers, having little stable experience, were not unnaturally 
in awe of the heels and teeth of the unruly mules; and the latter, 
scared by their novel burdens, broke loose on every possible 
opportunity, scattering their loads broadcast with the greatest 
impartiality throughout the camp. 

But in the course of a couple of months these small miseries 
were surmounted. Six civilian employés and a machinist were 
attached to the brigade, and a school was established, where 
the sous-oficiers, corporals, and a few picked soldiers were taught 
the principles of telegraphy, and the manipulations of instru- 
ments, while others were placed in charge of the machinist for 
purposes of instruction in his art. 

The camp. at Chalons is a square, having an area of about six- 
teen square leagues. The ground is uncultivated, slightly un- 
dulating, studded here and there with stunted bushes, and 
bordered by some small streams. The sides of the latter are 
wooded, and a few small villages are situated along their banks. 
The tents occupy a length of 7 kilos. (4} miles) along the banks 
of the Cheneu, and in rear of their centre lies the little village of 
Grand-Mourmelon. The telegraph brigade was encamped on 
the extreme left, near the sources of the Cheneu. Communica- 
tion was kept up with a civil telegraph station at Mourmelon by 
means of a suspended wire 5 kilos. in length. A ground cable, 
3 kilos. in length, connected the brigade camp with head- 
quarters. 

Later in the season the brigade accompanied the troops in all 
their evolutions—a section being attached to each infantry 
division—but it was found that, for very short distances, orders 
could be distributed with greater rapidity by mounted officers. 

Some of the principal experiments made at Chalons are thus 
related by M. Fix :-— 

“On one occasion, in presence of the Emperor, the telegraphic 
sections followed the infantry divisions, and communications 
were kept up between the divisions and with the telegraph 
station at Mourmelon, through which despatches were trans- 
mitted to Paris.” 

“ Another time a section, accompanied by a reserve wagon 
with spare apparatus, took part in a cavalry reconnaissance in 
the neighbourhood of Attila’s camp, at a distance of eight kilo- 
metres (five miles), Several rapid reports were transmitted by 
it to the general-in-chief ; and the cable was recovered in time 
for the section to re-enter the camp with the cavalry.” 

“ Early in June a cable was laid from a village named Grand- 
St.-Hilaire, through the woods, across the tents, and along the 
streets of the camp. The length was eight or nine kilos, 
On the following day two sections were placed in communication 
with it ; one at the village of Auberive, seven kilos. from St. 
Hilaire ; the other at Suippes, at a distance of eight kilos. 
About twenty-four kilos. (fifteen miles) of cable was laid— 
partly on the ground, partly on supports—crossing two small 
streams—the Cheneu and the Suippe, and traversing four vil- 
lages—Auberive, St. Hilaire, Jonchery, and Suippes. Communi- 
cations were kept up successfully throughout the day, and the 
cables, which had been laid at sunrise, were recovered and brought 
into camp before sunset.” 

“On 30th July a section was formed of four officers, two 
civilian employés, seventy soldiers, five carriages—one of them 
being a forage cart for the baggage—and thirty horses and mules. 
They carried rations and forage for forty-eight hours, Seven or 








eight kilos. of wire had been laid along the line of railway which 
es the camp the evening before. At 12 p.m., on a very dark 
night, the section started, and arrived at its destination at 1 a.m. 
The prolongation of the line was tit once commenced, with the 
aid of lanterns, and continued until daybreak. By 6 a.m. 24 
kilos. (15m.) of cable had been laid, and the section encamped 
at Verzy. The line passed through Grand-Mourmelon, Petit- 
Mourmelon, Sept Saulx, Petites-Loges, Verzy, and crossed the 
Cheneu, the railway, the canal, and several roads and lanes. 

“With the exception of the portion within the limits of the 
camp which was a simple wire, it was composed of cable, attached 
to supports where it passed through villages.” 

Guards, consisting each of acorporaland four men, were esta- 
blished at a couple of points upon the line. The line remained in 
use thirty-six hours. The force started from Verzy at 5 a.m. on 
August Ist, and by 10°30 a.m. had returned to Chalons, having 
recovered the whole length of cable.” 

Had the season permitted, M. Fix states the experiments 
would probably have been continued. 

A word must now be said respecting the matériel employed. 
Let us here remark that readers who may desire to compare the 
French arrangements with those in use at Chatham establish- 
ment will find a short but interesting sketch of the Jatter from 
the pen of that veteran essayist, Sir Francis Head (accompanied 
by a capital illustration), in his recent work, the “ Royal Engi- 
neer,” page 209, et seq. 

In the experiments at Chalons a modification of the “ Morse 
recording apparatus,” designed by M. Duguy, at the suggestion 
of the Bureau des Telegraphs, and known as le poste militaire, 
was employed and found to answer well. 

The apparatus, including a galvanometer and a paratonnere, 
is fitted by means of slides to the bottom of a wooden box, the 
front and sides of which fold down and allow the instrument to 
be worked without necessitating its removal from the case. 

Of this apparatus and its accessories, which are described with 
some minuteness by M. Fix, it is unnecessary here to say more. 
The conducting media, which need more special adaptation to 
the requirements of military service, require, however, a more 
lengthened notice. 

First, we have the wire. The French telegraph department 
has adopted a galvanised iron wire of 4 mm. diameter. It 
weighs 100kilos. per kilom. Its elastic limit is 200 kilos., and 
the breaking strain 500 kilos. A kilometre of this wire is 
employed by French electricians as the unit in estimating the 
amount of retardation experienced by the electric current in its 
passage through other wires. ‘lhe weight and rigidity of this 
wire render it unfit for military purposes, and accordingly a 
copper wire of 1°6 mm. diam. was substituted for it. The latter 
weighs 22kilos., and costs about 100f. per kilometre. It is an 
excellent conductor, and with care can be employed with 
intervals of 200 to 300 metres between the supports. 

Insulators of the ordinary pattern being too heavy for military 
use, light spheres of caoutchouc, surmounted by small hollow 
cylinders of the same material, were employed instead. These 
articles can, however, often be improvised. An Italian officer, 
quoted by M. Fix, relates that a quantity of Austrian matériel, 
wires, posts, &c., fell into his hands, with which he was instructed 

o form a line. No insulators were forthcoming, but the 
deficiency was readily supplied by collecting the wine-glasses 
from the cabarets, filling them with resin, and sticking them on 
the top of the posts, the wire being then twisted round their 
stems. 

Next comethe means for supporting the wires. The ordinary tele- 
graph posts being far too heavy, were replaced by wooden staves, 
3m. 80c. in length, of which 200 made an ordinary military 
wagon load. These are called Jances, a name, M. Fix observes, 
which is said to have originated in an experiment made some 
time since, in which a telegraphic wire was suspended on the 
lances of a troop of lancers deployed in skirmishing order between 
the moving columns of troops which were to be kept in com- 
munication. The dances are sunk to about 12in. in the ground, 
and wedged up with wooden pickets. Where the line makes an 
angle, the lances are strengthened with guy ropes, knownas hau- 
bans, made fast to iron pickets. 

The dances and other appurtenances may be dispensed with, by 
employing a cable—i.e., a wire coated with some non-conducting 
material. Now it is not only necessary that a cable should 
itself be easily handled, but it must be sufficiently light to allow 
the reels or drums on which it is wound to be manageable. 

M. Fix places the limit of the latter at 90 kilos., and the weight 
of the load to be thus carried on a wagon at 1000 to 1200 kilos. 
(20 to 23 ewt.) 

Many varieties of cable have been tried. In the war in 
America, a cable was employed which consisted of seven copper 
wires twisted into a rope, coated with zinc, and protected by a 
covering of vulcanised india-rubber. It answered well. 

In the war of 1866 the Prussians made use of a cable which 
had been intended for submarine service between Italy and 
Africa. It had an outer covering of five wires, which rendered 
it heavy and cumbersome. 

In the experiments of Captain Schulze in 1863 (referred to 
above), a rope of four steel wires, coated with gutta-percha and 
served round with tarred twine, was used. It was 4mm. in 
exterior diameter. It remained several years in excellent pre- 
servation, but was liable to break when kinks formed in it. 
The gutta-percha, too, was apt to get flattened under pressure, 
and scale off. 

In the experiments at Verdun, in 1866, the cable was com- 
posed of a core of steel wire rope (five wires) served round with 
tarred cotton thread, outside which was a coating of gutta-percha, 
the whole being served round with tarred twine. It proved 
somewhat cumbrous, and was liable to be crushed when placed 
between two hard substances. 

The cable employed at the camp at Chalons last year was 
composed of five annealed copper wires covered with white cotton 
thread, and having an external coating of gutta-percha and 
oakum, the whole served round with two bands of cotton steeped 
in vulcanised india-rubber. It weighed 35 kilos., and cost 320f. 
per kilo. It was a good conductor, well insulated, easy to work, 
and suffered little damage from the wheel carriages and feet of 
the horses passing to and fro over it. But it was of rather too 
large diameter, and very weak, stretching sufficiently to injure 
the core with a strain of 30 kilos., and breaking with a weight of 
40 kilos. 

The transport provided for the carriage of the foregoing maté- 
riel must now be noticed. Three descriptions of wheel carriages 
are described by M. Fix. 

First, we have the voiture poste, a wagon, the body of which is 
divided into two compartments, that in front serving as an 
office, the next division holding the reels for the wires. 

On the left of the front compartment is a table with drawers, 
upon the top of which is screwed the case containing the electric 
apparatus. On the right is a seat for a couple of clerks, under- 


neath which are the batteries. The compartment has a small 
office window for the receipt and delivery of telegrams. 

The hinder portion of the wagon is fitted with a couple of iron 
rails, into which, in sockets fixed at certain distances, the iron 





axles of the reels are inserted. There are four reels on each side, 
each reel being capable of carrying 5kilos. of wire (2 kilos. or 3 kilos. 
only is considered a better arrangement), or 1 kilo. of the cable 
used at Chalons, or 2 kilos. of Americancable. The reels are 
made of wood, with iron axles, cores, and cheeks. 

One end of the cable is lightly clamped against one of the cheeks, 
The contact is thus maintained between the cable and the appa- 
ratus, through the iron work of the reel and the iron rails on 
which it turns, to the latter of which one wire of the apparatus 
is attached. The “ earth connection” is kept up by means of a 
wire passing along the bottom of the wagon to the hind springs, 
which are in contact with the iron axle-tree, and through it with 
the brass axle-tree boxes. The Jatter are connected by means of 
metallic rods running along the spokes with the tire of the 
wheels, and consequent!y with the ground, independently of the 
movements of the vehicle. Where a good “earth’’ cannot be 
obtained, it is necessary to wet the wheels from time to time, 
and sometimes to halt and attach the earth wire to a hollow iron 
picket with holes, which is driven into the ground under the 
wagon and filled with water. A supply of the latter fluid is 
carried in a small cistern in rear of the wagon. The walls of 
the wagon are hung with spare stores and bags of tools. 

The poste central is a wagon similar in external appearance to 
the above, but without reels, the interior being fitted up as an 
office only. 

Lastly, “there are the chariots porte-bobine, or wire wagons. 
Assuming] the average length of a day’s march to be 20 kilos. 
(124m.), a voiture poste carrying eight reels, with 2 kilos. of wire 
on each, would be insufficient to complete the line of communi- 
cation. Each voiture posteis, therefore, accompanied by one or 
more wire wagons. The latter have twelve reels each, carrying 
8 kilos. of wire, and a supply of Jances, pickets, &c. 

M. Fix does not state the kind of wood used in the construc- 
tion of these vehicles, nor their average draught. From the 
plate in his work they seemed to have required four horses each, 
and present withal a rather clumsy appearance. 

In conclusion, we have to consider the number of men required 
for these duties. 

M. Fix expresses himself strongly on the necessity of dis- 
pensing with the civilian element in military telegraph service. 

In estimating the personnel required for working the above 
matériel, he assumes an atelier of fifteen men as the unit ; and 
to provide for the necessary reliefs, allows two ateliers to each 
voiture poste. 

Thus reckoning, he arrives at the conclusion that an army of 
80,000 men should have a telegraphic brigade composed of fifteen 
officers, 550 sous-officers and soldiers, 280 horses, and fifty car- 
riages. The brigade would be divided into four sections, and 
would carry from 600 to 700 kilos. (400 miles to 425 miles) of 
telegraph. 

From an incidental remark in one of the chapters of his book, 
we gather that, although the experiments at Chalons were con- 
sidered satisfactory, and although they clearly demonstrated the 
impossibility of suddenly improvising a telegraph service, the 
Imperial Government has hitherto shrunk from the task of 
organising anewarm. It has therefore been decided to transfer 
the duties to the Corps du Genie. he matériel at Chalons has 
accordingly been handed over to a company of Sappers at Metz, 
which, it is hoped, will form the nucleus of a corps of telegra- 
phists capable of augmentation in case of need. 

M. Fix devotes a few pages to a description of various auxiliary 
methods of signalling, similar to those now practised at Chatham, 
but he does not give us to understand that they have been as yet 
adopted systematically in the French army. 








LECTURES FOR WORKMEN.—The lectures on ‘‘ Ornamental Iron 
Work” to be delivered by Mr. J. M. Capes at the South Kensing- 
ton Museum, and especially addressed to workmen, promise to be 
well attended. Numerous applications for tickets for the course 
have already been made both by firms and by workmen. The 
lectures commenced last Monday, and will be continued on thefive 
following Mondays, at 8 p.m. 

SoutH Kensincton Museum.—Visitors during the week ending 
5th February, 1870. On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 12,562 ; Meyrick and other 
galleries, 1195. On Wednesday, Thursday, and Friday, (admis- 
sion 6d.) from 10 a.m. till 4 p.m.: Museum, 1718; Meyrick and 
other galleries, 73. Total, 15,548, Average of corresponding 
week in former years, 11,397. Total from the opening of the 
Museum, 9,153,157. 

LoNnDON ASSOCIATION OF FOREMEN ENGINEERS.—The ordinary 
monthly meeting was held at the City Terminus Hotel, on Satur- 
day, the 5th inst., Mr. Newton in the chair. After the election 
of the Rev. Joseph Woolley, LL.D., as an honorary member and 
perpetual chaplain to the institution, adiscussion arose in reference 
to various questions of a practical kind, but which were scarcely of 
sufficient general interest to warrant further record. The chair- 
man announced that the celebration of the seventeenth anniversary 
of the institution promised to be most successful, and read along 
list of the names of eminent scientific gentlemen who have pro- 
mised to take part in the proceedings. It seems manifest, indeed, 
that the association is growing both in favour and influence. 


ON THE TIME REQUIRED TO D1sCcRIMINATE CoLouR.—In a recent 
number of Pfluger’s “ Archives of Physiology,” MM. Burckhardt 
and Faber describe an apparatus consisting of a pendulum of wood 
with a movable leaden weight attached, which has a slit at its 
lower end. While this slit vibrates behind a second narrow 
fissure a momentary transmission of light occurs, the duration of 
which can be varied by raising or lowering the weight of the 
pendulum, or by increasing or diminishing the width of the slit. 
The source of light consisted of a milk-white glass plate illumi- 
nated by a petroleum lamp, and coloured glasses of various tints 
were introduced into the slit of the pendulum. The intensity of 
the light was regulated and modified | by the withdrawal of the 
lamp from the white plate, or by the interposition of smoked 
glasses, and in each experiment the observer was required to state 
what colourshotacrossthe slit. Inthe first series of experiments the 
intensity of the illumination required, when permanent, to enable 
the observer to state with accuracy the colour perceived, was in- 
vestigated ; as well as the degree at which all Dp mee of colour 
ceased. In both series bright yellow occupied the first position; 
red and violet the last. It wasalso observed that, with transient 
illumination, bright yellow gave the most distinct sensation with 
the smallest amount of light and the shortest duration. After 
this colour there followed with Burckhardt, yellow, bright blue, 
blue, green, grass-green, violet, red ; and with Faber, yellow, blue, 
green, grass-green, clear blue, red, violet. Experiments were 
then made to determine the intensity of the light requisite for 
the accurate perception of colour, the duration of which was only 
"0029 of a second, together with that required when the impression 
wes pete They found the relation for all colours nearly 
equal in the same individual, though widely different for the two 
observers, the proportion being with Bure! tas 173 tol, and 
with Faber as 513 tol. They conclude thence that the various 
colours must have the same or nearly the same brightness, in 
order, with a minimum duration, to yield a minimum sensation of 
colour. The experiment with more protracted duration of the im- 
pression showed that the intensity of the excitation necessary to 
produce the least possible sensation of colour does not dimini 
proportionately with the increase of the duration of the stimulus, 
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SOCIETY OF ENGINEERS. 


AT a meeting of the Society of Engineers, held in the Society's 
hajl, Westminster Palace Hotel, on February 7th, 1879, the report 
of the council and a statement of accounts and balance-sheet were 
submitted. The retiring president, Mr. F. W. Bryant, then pre- 
sented the following premiums for papers read during the past 
year :—To Mr. E. G. Bartholomew, for his paper on electric tele- 
graphy; to Mr. F. W. Hartley, for his paper on the various 
methods employed in determining the commercial value and purity 
of coal gas; to Mr. Perry F. Nursey, for his paper upon English 
and continental intercom ication; and to Mr. Vaughan Pendred, 
for his paper spon apparatus for measuring the speed of ships. 
The president for 1870, Mr. William Adams, then took the chair, 
and delivered an able inaugural address, which we regret we are 
unable to give in full for want of space. The following extracts 

ssess peculiar value, from the position held by Mr. Adams as 
ocomotive superintendent of the North London Railway, and the 
skill with which he has overcome the difficulties due to the excep- 
tional traffic of that line :— 

I will now offer a few remarks upon several matters connected 
with that branch of the profession in which I am specially en- 
gaged—1 tive engineeringand the rolling stock of railways. 
In locomotive construction the use of steel is steadily extending. 
Much valuable experience has been gained with regard to the pro- 
perties which this material should possess when used for the 
working parts of machinery, and the fact is now fully recognised 
that its distinctive features should be moderate but uniform 
tensile strength, with great toughness, the chief aim of manu- 
facturers of steel for constructive purposes being to keep down its 
tensile strength to a maximum of thirty-five tons per square inch. 
As a material for tires, axles, horn blocks, and some other parts of 
locomotives, steel has now become an established success. Its most 
important use, however, isfor wheel tires, which arethe parts of an 
engine most subject towear. Good steel tires have atleast four times 
the durability of the best iron, and wear with extraordinary regularity 
on well balanced wheels. Steel has not hitherto made so much way 
as a material for locomotive boilers as might have been expected con- 
sidering the rapid extension of its use for other purposes where 
iron was formerly employed. The great advantage that may be 
expected to accrue from its use is an addition of nearly 50 per 
cent. to the strength of our boilers with the same thickness of 
metal as is now used in iron, or in enabling us to reduce the 
weight to some extent, The high pressures to which locomotive 
boilers are now worked render it very desirable that they should 
be of the greatest possible strength. There is, however, a fear on 
the part of many engineers, which may be well grounded, that in 
adopting steel for boilers some of the plates may prove to be 
brittle and cause disastrous failure. A long experience of this 
material will doubtless inspire greater confidence in it, and the 
time is not far distant when steel will be exclusively 
used for first-class boilers. I consider the subject of steel 
to be one of the most important in connection with me- 
chanical engineering, and deserving of very careful atten- 
tion. The development of steel manufacture has already led to 
great results; but we have not yet effected all that may be accom- 
plished with this material, which I believe to be destined to 
enter still more largely into use in engineering practice. My 
remarks on steel would, I think, be incomplete were I to omit 
here to mention how much the profession is indebted to men of 
enterprise and genius like Bessemer, Krupp, and others, for the 
great improvements they have effected in the manufacture of that 
material. I may also refer to the labours of one of our members, 
Mr. Kirkaldy, whose valuable experiments have done so much 
to promote the introduction of steel into many departments of 
practice. 

Among the improvements in the details of locomotive engines 
which are being attempted may be mentioned equilibrium slide 
valves, some of which seem likely toanswer the purpose very well. 
There is no doubt it would be an advantage to relieve the valves 
and valve gear from the heavy pressure of the steam, but unless it 
can be accomplished by very simple mechanism it will be found 
unsuitable for locomotives. 

Before quitting the subject of locomotive engineering, I wish to 
direct attention to the important invention of M. le Chatelier for 
using steam as a brake in locomotives. M. le Chatelier’s invention 
consists in reversing the engine and simultaneously admitting a 
mixture of steam and water to the cylinders, so as to prevent in- 
jury to the pistons and valves by the hot gases and dust from the 
smoke-box. The apparatus is exceedingly simple, consisting of 

- nothing more than a lin. tube, which communicates between the 
boiler and the exhaust pipe, and thence to the cylinders, and a dis- 
tributing cock by which the driver regulates the supply. This 
couater-pressure steam brake came to us as a novelty during the 

ast year, although it had been applied to nearly three thousand 
ocomotives on the Continent. 

Continuous brakes on carriages appear to be coming more into 
favour for fast trains. The most efficient brake that has come 
under my notice is that invented by Mr. John Clark. The retard- 
ing power in this brake is obtained from friction wheels attached 
to a chain drum, suspended under the framing of a brake van. 
By bringing the friction wheels into contact with the wheels of 
the brake van, when ruuning, they are caused to revolve, and a 
chain connected to the drum and to the several brakes in the train 
is thus tightened and operates the brakes. Among the advantages 
claimed for this system of brake are its requiring very little exer- 
tion on the part of the guard to apply it, as the power is given out 
by the momentumof the train, and it has merely to be put into 
gear when required. It has a principle of self-adjustment which 
provides for unequal wear of the brake blocks, and the continuous 
chain which runs through the centre of the train is so arranged 
that it can be easily and quickly connected, not being in any way 
affected by turning the carriages round. 

There have not been many novelties introduced into this country 
during the past year in connection with rolling stock, but some 
important questions having a bearing upon this subject have re- 
ceived considerable attention. Amongst other points may be 
mentioned the possible reduction of dead weight in proportion to 
paying load, and the better adaptation of engines pb carriages to 
sharp curves and steep gradients. It does not appear that any 

ractical scheme has yet been brought forward for remodelling and 
ghtening our rolling stock, which would provide sufficiently for 
the exigencies and fluctuations of traffic, due regard being haf to 
efficiency and economy of working, the comfort of jers, and 
the necessary stability of vebicles for insuring safety at high 
speeds. The long double bogie carriages adopted in American 
practice have doubtless the merit of running with great steadi- 
ness on rough roads and round sharp curves. They are, how- 
ever, unfitted in man respects for the traffic of this country, 
and their dead weight, in proportion to carrying capacity 
is even greater than that of English carriages. With a view 
to a reduction of weight, long carriages have been tried on 
several of our railways, variously fitted with four, six, and 
eight wheels ; but they have not been found advantageous in the 
long run, having generally given place to carriages of moderate 
length. An instance of this nie be found on one of our own 
railways, where, after several years’ experience of carriages 40ft. 
in length, carried on eight wheels, twin carriages of half the 
length, ene on Tira eln, hove been recently pg a ‘ 

, pearing very closely upon the foregoing questions are Mr. Fair- 
lie’s steam carriage and double ie amnelies engines. These 
engines appear to run very smoothly, and they take sharp curves 
with t facility. It is, however, quite a question for experience 
whether gain of adhesion will justify the great cost of these engines 
and the entire dupHoation of the working parts. This system is 
now in the way of a fair practical trial. The steam carriage has 
already been b Secon, Se; the Sevenoaks’ branch of the London, 
Chatham, and Dover Railway, some small bogie engines are work- 
ing on the Festiniog Railway, and two more are about to be sent 
over to Sweden, 











THE BECKTON WORKS OF THE CHARTERED 
GAS COMPANY. 
No Il, 

In the erection of their river wall, of which we gave a 
section last week, the Chartered Gas Company have made 
an advance on the Romans, if we may credit the tradition 
that the old river wall previously existing was built under 
the auspices of the imperial legions. This ancient bulwark 
against the river was some 300ft. further back than the | 
line of frontage now secured, the space thus reclaimed | 
having been a reed-bed in modern times, The new river | 
wall, running with a slight curve, has a length of | 
900ft., but the total frontage of the company’s premises | 
is 1500ft, The wall is of brickwork, in Portland cement, 
with concrete backing. Indepth it varies from 32ft. to 35ft., 
and is the boundary of a terrace or platform standing 5ft, 
above Trinity high-water mark, and extending backward 
for a breadth of 150ft., where a slope of 5ft. conducts down- 
ward to the general level of the works, which is therefore 
identical with the Trinity high-water. Naturally, the 
ground—forming part of the Essex marshes—was from 6ft. 
to 7ft, belaw the Trinity mark. In sinking the iron 
cylinders for the pier, chalk was found in several instances 
among the river strata, having a level of about 15ft. below 
low-water spring tides. In the trial borings made inland, 
300ft. or more from the edge of the river, the chalk was 
found to lie much deeper than on the foreshore, thus in- 
dicating either a fault, or an inclination, or perhaps both, 

In proceeding with our description of the works, it is 
right we should explain that while Messrs. John Aird and 
Sons are the general contractors for many of the works, in 
some cases there is a distinct contract with the company by 
other parties. Thus, the iron bridge over the Lea and the 
special gas tubes for crossing particular localities are 
included in the company’s contract with the Horsley Iron 
Company, of Tipton, Staffordshire. The four station 
meters will be by Messrs. Parkinson, of the City-road, 
The coal-lifting apparatus to fixed on the 
pier, together with the boilers, engines, and exhausters 
on the works, are in the contract of Messrs. Easton and 
Amos, Southwark. The Weardale Company supply the 
4ft. gas main, 84 miles in length, and Messrs, | opkins, 
Gilkes, and Co., of Middlesborough, the 3ft. main, about 
three miles in length. Messrs. Oakes and Co., of the 
Alfreton Ironworks, Derbyshire, have the contract 
for the general ironwork connected with the retort fittings 
and mains about the works at Beckton, Among the 
sub-contracts included in the general contract with 
Messrs. J. Aird and Sons, we may mention that the 
Parkgate Company, of Rotherham, provide and fix the 
whole of the wrought iron work for the retort houses, 
viaducts, and pier. The Staveley Iron Company, Derby- 
shire, furnish all the cast iron work except that required 
for the gasholders and for some minor purposes. The gas- 
holders, four in number, and of great size, are by the 
Horsley Company. The London Engineering Company 
supply the general iron work for the exhauster houses, 
purifying houses, meter houses, &c. The mainsfrom Beckton 
to Westminster are laid by Messrs. J. Aird and Sons. 

Our engravings, pp. 78-79, represent the viaducts which 
continue on from the abutment pier (where we left off in 
our description last week); also the retort houses. The 
viaducts are for the purpose of conveying the coal to the 
retort houses, and the general arrangement will be clearly 
understood on inspecting the engravings, and from the fol- 
lowing detailed deseription. The single viaducts are con- 
structed on cast iron piles 15in. diameter, driven to a depth 
of about 30ft. below Trinity datum. There are two piles 
in the breadth of the viaduct, 12ft. apart between centres, 
and so spaced longitudinally as to form spans of 25ft. each. 
Each pile is provided with a flange, to which the columns 
which support the platform are bolted ; the columns are 
formed with an octagonal shaft and base; both piles and 
columns have been filled with Portland cement concrete, 
and the columns are braced together by means of wrought 
iron bars 4in. by 4in., secured at the necking with lin. 
diameter turned pins, and by means of three jin, rivets at 
the shaft. Cast iron brackets are secured to the shafts at 
the capitals, under the centre line of the girders, 

Thesuperstructure of thesingle viaduct is composed of two 
wrought iron girders of 25ft. span, forming one bay. The 
flanges of the girders are up of a single plate 10in, 
by in. thick, and twe angle irons, each 3in. by 3in. by Zin. 
both top and bottom, ‘the plates and angle irons of these 
girders have been rolled the full length, so that no covering 
plates are used in the construction, The webs are made of 
;;in. plates, with vertical stiffeners riveted to the plates, 
spaced 8ft. 4in, apart. The girders are riveted herover 
the columns, so as to form a continuous gi of five 
spans, and a space of one inch is allowed between 
the ends of the girders over the fifth column. The ends 
are, however, linked together by means of fish-plates 12in. 
long by 3in, wide, which are secured to the girder plates 

means of four 3in. bolts passing through oval holes, for 
ed of allowing for expansion and contraction 





aris dif in tem ve at different seasons. 
The girders are flush-riveted ings on the columns 
and at the seati j and are secured to 
the caps of the columns by means of four Jin. ta screw 
bolts passing the lower ia 
in. of sheet lead is asa for 


i on f are trans- 
vesesty Gisee times in each epening, once over exch line of 
columns, and twice in the span ; the braces being Sft. 4in. 
apart centre to centre, and composed of horizontal T 


irons 6in, by 3in. by }in., screwed to the main girders at 
the lower es by means of three fin. diameter rivets, 
The rivets in the girders are jin. diameter, and spaced din. 


centre to centre, ‘Fa 
On the top of the main girders there are timber joists 
12ft. 9in. long, and 8in. deep by 6in. wide, placed 4ft. 2in. 
apart centre to centre, making six joists to each bay of 
25ft., and are secured to the upper flanges of the main 
girders by means of two 2in. diameter bolts and nuts. 
The longitudinal timbers under the rails are of Memel 





fir,9in. by Gin., and in lengths of 25ft. Between the longi- 


tudinals and the oak blocking course there is 
planking of Memel fir, secured to the upper flanges of the 
joists by means of 5in. spikes, clenched hot. The roadway 
is left open and unplanked between the longitudinals inthe 
centre space, excepting that there are transoms 4in. by 4in., 
every Sift. 4in., dovetailed and spiked to the longitudinals, 
in order to maintain the true gauge. At each transom 
there is placed a Zin. diameter tie rod. The planking is 
in lengths about 20ft. 10in., covering joists and 
breaking joint with each other, always bringing the joint 
on a joist, The oak blocking course is 12in. by Gin, 
moulded, as shown in the engraving,and formed in lengths 
of 25ft. with scarfed joints, 

The standards are of a cruciform section, 2tin. by 2tin. 
by lin., placed &ft, 4in, between centres. The hand rail is 
formed of 2in. wrought iron tubes. The double viaduct 
starts from the abutment pier inside the river wall, and 
makes a direct line midway between the two pairs of retort 
houses, as shown on the engraving. The viaduct is con- 
tinued beyond the houses,and from it single viaducts branch 
off to the ends of the retort houses furthest from the 
river. Two single viaducts run off from ei her side of the 
double viaduct, one to each side of the retort houses within 
the walls, This arrangement is carried out at both ends cf 
the houses, so that there is, as it were, a continuous line of 
rails from the abutment pier through either side of each 
pair of houses, and back on the double viaduct, between 
the houses, to the abutment pier again. The 
will be dropped from the trucks on to the floor of the retort 
houses in front of the retorts. 

The double viaduct in construction is similar to that 
described for the single viaducts, except that instead of 
two there are three rows of piles, transversely spaced 12ft. 
centre to centre; the spans longitudinally are 25ft., as in 
the single viaducts. The outside girders are identical with 
those described for the single viaducts, but the centre 
girders are composed of plates 10in. by in., and two angle 
irons, each 3in. by 3in. by Zin, The web is éin. thick, 
stiffened by means of T-irons and angle irons. 

There are four retort houses arranged in 
one pair on either side of the double viaduct. Each house 
is 360ft. long by 90ft. wide in the clear. The distance 
between the houses and the river wall is about 300ft. 
Each house will contain thirty retort ovens, each 20ft. long 
and 11ft. 3in. high by 8ft. Gin, wide. There are two chim- 
neys, each having a plinth 12ft. 9in. wide, standing on a 


“ae 3in. 


of 


coal 


airs, situated 


concrete base 17ft. Gin. square and 20ft. deep. the total 
height of each is 100ft. above Trinity datum, The shaft 
is lined with Neweastle fire-bricks, bonded into stock 


brickwork 9in., the fire-bricks being set in fire-clay mortar. 

The ground floor of retort house is at the level of Trinity 
datum. The stage is at the level of Sft. above, the under- 
side of rails to railway at the level of 23ft., and the 
springil g line of the roof at the level of 32ft. above the 
same datum. The rise of the roof principals is 20ft. Gin.; 
and the total height from Trinity high water mark to the 
top of louvre is G5ft. A line of railway runs down each 
side of the houses, supported on the walls, and cast iron 
columus spaced 20ft. between centres longitudinally, and 
10ft. 6in. transversely. 

The whole of the foundations have been excavated to 
the depth of 27ft. Gin. below Trinity datum, and the sur- 
face of the ground has been raised, by means of filling, a 
mean height of 7ft. to bring it to the Trinity mark. The 
excavations for the main walls of the retort houses has 
been made 6ft. wide, those for the main columns carrying 
the railway and roof, 12ft. long by &ft. wide, and those 
for the retort ovens, Sft. long by 4ft. Gin. wide, there being 
two of the latter under each pier of the retort ovens. 

The foundation pits have been filled up with blue lias 
ground lime concrete, composed of one part lime and seven 
parts gravel, rammed in place in Qin. layers, The top of 
the foundation has been levelled off truly to receive the 
footings ata depth of 7ft. Gin. below Trinity datum, and 
then thoroughly grouted with liquid blue lias lime, com- 
posed of one vart lime and two parts sand with water. 
The brickwork is set in grey stone lime mortar, excepting 
the strings, cornices, arcades, and parapets, which are in 
Suffolk whiteand Bishops Waltham red bricks, setin Portland 
cement mortar. Under the bearings of rolled joists below 
the level of stages and railways there are four courses of 
brickwork set in Portland cement mortar, throughout the 
thickness of the walls. The fioor of each house is formed 
with Qin, of concrete, on which is placed a paving of brick 
on edge, grouted with blue lias lime grout. There are two 
lines of cast iron columns in each house, the centres of 
which are 10ft, Gin. from the walls, parallel thereto, and 
are placed longitudinally 20ft. between centres. These 
columns partly earry the stages, railways, and roof. Tle 
columns are each 15in, in diameter under the necking at 
capital, and 18in, diameter above the necking at base, cast 
lin. thick at the top and tin. thick at the bottom of the 
shaft, ‘These columns are in one length between the 
necking and base. 

In each bay of 20ft, there are three minor cast iron 
columns under the stage, the lower length of which forms 
a pile, and is driven 30ft. into the ground. These columns 
are 12in. diameter each and 3in. thick. The stage is formed 
of cast iron plates, of the form shown in the engraving. 

s are Zin. thick, cast in lengths of 1Oft,, so as to 
come ever the centres of the small columns and rolled joists, 
to which they are secured. The plates are 3ft. wide, 
flanged all round, provided with gussets, and secured 
together at the flanges. The railways are carried through 
the houses on each side on longitudinal wrought iron 
girders resting on cast iron brackets secured to the large 
columns, The girders have flanges made up of two angle 
irons, each 3in. by 3in. by #in., rolled in one length. 
Transversely on the girders are laid wrought iron joists 
Gin. deep, with fianges din. by jin., and web din. by jin. 
The railway joists are covered with cast iron plates. An 
oak moulded facia Sin. by 6in. is provided at the ends of 
the rolled joists, running from column to column, 

The roof is carried on wrought iron principals spaced 20ft. 
between centres, and resting on the cast iron colunms which 
run parallel with the walls, as shown on our engraving. 
The span is 69ft, The space at the top of the columns 
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RETORT HOUSES AT THE BECKTON GASWORKS. 
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between the roof and the side walls is occupied by wrought | of lattice girders, each 2ft. deep, having flanges composed of 
iron tanks which receive the rain water from the roof, and T-irons, 4in. by 3in. by ,%in., and lattice bars 2in. by ;';in. 


at the same time form a roof 
over part of the building. 
Pumping apparatus will even- 
tually be provided for sup- 
plying the tanks. The rise 
of the principals from soffit 
to crown is 20ft. 6in., the 
depth of the ribs at the 
springing is 2ft., and at the 
crown Ift. 6in, At the spring- 
ing on the capitals of the 
columns the ribs are secured 
by means of eight lin. dia- 
meter tap bolts. The ribs are 
composed of top and bottom 
flanges, each formed of a plate 
10in. by 3in., and two angle 
irons 3in. by 3in. by {in. 
There is a plate web “for 
6ft. Gin. over bearings, ;‘;in. 
thick. The angle irons at bear- 
ings are 3in. by 3in. by 4in., 
and the bearing plates 24in. 
by 18in. by “yin, on the 
—_ through which the 
tap bolts pass. The lattices 
to the ribs are 2tin. by ,j;in.; 
the vertical struts are placed 
in pairs at intervals of about 
Oft. Gin., and are made of 
bars 4in. by 2in. ; the whole 
is riveted together with sin, 
xivets spaced 4in. between 
centres, 

There are side arches of 
wrought iron connecting the 
feet of principals with the 
walls, the flanges of which are 
composed of two angle ren 
each 3in. by 3in. ;in., 
and connected together | by 
means of a ;';in. web plate. 
This auxiliary, frib is 12in. 
deep throughout ; secured to 
the principals over columns 
and resting on stone built in 
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studded apart by means of a 3in. diameter rivet and 
ferrule at the centre of the bar. 
There are four rows of pur- 





THE METROPOLITAN RAILWAY, CHARING CROSS STATION. —* ner et "Hal —_ 
“For description see page 82.) as the main ribs, made - of 


T-iron top and bottom flanges 
4in. by 3in. by ;;in., and 2in, 
by ;';1n. lattices. The rafters 
are ‘spaced 6ft. 8in. between 
centres, made of I-iron 4in. 
by 3in. by ;‘in., resting at 
one end on the open framing, 
=; carried up from the sides of 
“ua _ — ao curved de 3s 
e louvred top, su y 
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The slating is single, and is 

carried on iron laths, each 114in. 

by lin. by }in., gauged for 
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each of 120ft. in length, less 
illll_ NAS ss 3in., which is the space be- 
— — my — - el SS : tween the ends of the cis- 
ZENS terns allowed for expansion. 
= There are three ventilating 
ae ee: SSS F towers to each retort house, 
two of whichstand 12ft.above 
the ridge, and the central one 
21ft. above the same level. 
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in section, composed of }in. 
ie SS wrought iron —_ — 
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the walls. The — ing parts of the ribs from column | There are two pairs of vertical stiffening bars to each | to bottom. The ga cornices, and panels are of 
y are connected together by means 


to column longitu 


girder, each bar being 3in. by ;in., and the pair are | cast iron in. in thickn 
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GRAY’S VALVE GEAR AS APPLIED TO LOCO- | 
MOTIVES. 

WE are indebted to Mr. Hackworth for the following interesting 
contribution to the discussion going onin our columns on the intro- 
duction of the link motion :— 

Y represents crank axle, with four eccentrics turned out of the 
solid between the cranks. RH H W and L H H W are the head- 
way eccentrics; RH BW and LH B W are the backway eccen- 
trics. Each eccentric rod end has a pin on each side, one of which 
is provided with hardened steel, ferrule, or castor to work in a 
segmental groove in the lever X, which is alsolined with hardened 
steel; the other pin receives a link for connecting each head- 
way eccentric rod to the spanner M, N. The opposite pins | 
to those with the steel castors on the backway eccentric rods | 
each receive a link, which is 
attached to a double eye on 
reversing spanner ht at S S. The 
valve lever, with the exception 
of the segmental steel linings, 
is of cast iron or brass, and of H 
section in the middle; at the 
bottom end it has a tube ex- 
tending half-way across the 
inside framing of the engine, 
and working upon a perma- 
nently fixed stout weigh shaft; 
the — end has a projecting 
pin Z thrown into a line with 
the valve spindle, to which it 
is attached by the rod U with a 
screw adjusting box. 

The segmental grooves of the 
lever X widen out at the top in 
a V form, allowing sufficient 
room for the free action of the 
eccentric rod ends when out of 
goat, and the movement of the 

lever itself; the segmental 
grooves have a range of expan- 
sive variation from the mere 
lead of the valve upon the 
centre to the opening of full 
port. The proportion of lap 
on the valve is even more 
than is ordinarily used at the 
presentday. The reversing and 
variable expansion apparatus 
consists of two weigh sh one for moving the headway 
eccentric rods and the other the backway rods. The headwa’ 
—o is a tube, and the backway weigh shaft passes throug 
it; the former is provided with the spanner N, N, which, as already 
described, is connected by a link to the headway eccentrics, and 
the latter w h bar W has a single spanner I with a double eye, 
receiving the ] 8, 8S of the backway eccentrics. The out ends 
of the said weigh shafts have each a spanner, M and L, forged on, 
with a pistol-formed opening cut through them ; these openings 
receive steel ferrules carried on the stud pins J and K, which are 
securely fixed in the reversing plate D, which latter slides on the 
oblong guides G, G, and has an arm projecting upwards to I, and 
connected to the reversing lever F by a rod E. 

In the drawing the headway eccentrics are shown in gear at the 

traverse, and when the reversing lever is drawn back the 
reversing plate D moves the spanner L, N, and weigh shaft V, short- 
ening the traverse of the valve and maintaining the lead by the 
eccentric rod moving round to meet the throw of the eccentric in 
the same ratio as the traverse of the valve is shortened. When 
the el opening in the spanner L arrives at the horizontal 
line the headway eccentrics are thrown out of gear, the reversing 
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plate D having moved half its range; in the other half of its 


movement the spanner M throws in the backway eccentrics, which 


Bales are made of different sizes in different countries, and 


can be made to vary the traverse of the valve in like manner. | measure from 4ft. to 5ft. in length, and from 1ft. to 2ft. in thick- 


As considerable power is required to reverse and vary the expan- 
sion, an auxiliary lever C with a projecting cam is provided to act 
on the lever F and bring it within the range of a man’s power. 








COTTON PRESSES. 


Many different machines have been constructed for pressing 
cotton into bales, and more than ordinary trouble and skill have 
been bestowed in contriving apparatus for this purpose. This is | 
owing to the immensity of the trade and the corresponding im- 
portance of every incident in the production and treatment of the 
raw material. The cotton, after itis ginned, is loose and bulky, 








ing from 300 lb. to 550 Ib. The American 


ness, the weight v 
to 500 Ib. of cotton, those from Texas and 


bales contain from 


| Georgia being the heaviest. The Egyptian bales weigh about 


500 Ib., and the Indian 350 Ib. to 400 lb. There is generally at 
each port or market a local custom as to the weight and size of a 
merchantable bale, but the thickness varies with the degree of 
pressure brought to bear by different machines. 

Manual presses, worked by levers or by a direct-acting screw 
were first used, but for many years steam and hydraulic power have 
been also successfully adopted for the final pressing. In the 
following pages a description is given of some machines of each of 
the above kinds, and certain parts of the apparatus and process of 
pressing which are common to 
all baling machines are referred 
to. First— 

The Box. — In the “ half- 














wales only about 5 Ib. to the cubic foot; and as, in almost every 
case, it has to be transported a long distance to the place of con- 
sumption, there is manifestly a necessity for compressing it into 
compact and portable bales. At the villages and other central 
points in the neighbourhood where the cotton is grown it is 
generally “‘ half pressed” in simple machines capable of exerting 
a moderate pressure only, and the bales so formed, containing 
about 15 lb. to the cubic foot, are taken to the port and opened so 
that the cotton can be examined before the final pressure for ship- 
ment. ‘This final process takes place in machines of a very 
different character from the “‘ half press,” and, as the freight by 
sea is calculated by the measurement and not by the weight of the 
bale, the merchant has every inducement to press as tightly as 
possible. The various kinds of cotton differ in elasticity and 
resistance to compression, most of the American and Egyptian 
cotton being of a more elastic nature than the short Indian staple. 

The degree of moisture in the atmosphere at the time of pressing 
partly determines the amount of power required to produce a 

iven result, and so materially is this the case, that in Central 

ndia it is found that the press which will hold a 34 cwt. bale in 
the warm but moist atmosphere of Bombay will not hold more 





than 3 cwt. in the drier atmosphere of the interior. 


presses ” this is generally made 
of wood strengthened with iron, 
but in the more powerful ma- 
chines, which are age 
referred to here, the box is 
usually constructed entirely of 
onus iron bars and plates. 
It is rectangular in shape, and 
in width and length is the same 
size as the bale, the height 
being from 8ft. to 14ft., accord- 
ing to the quantity of cotton 
that it has to contain. The 
inner surface of the box is made 
perfectly smooth, so as to 
reduce the friction and allow 
free movement te the cotton. 
Opening doors are made on 
three of the sides of the box, 
and the tightly pressed bale 
cannot be withdrawn unless all 
these doors are opened. In 
most cases two—and in some 
cases all — these doors are 
opened before the pressing is 
quite complete and while the 
** follower ” is some inches from 
the end of the stroke. By 
this means the oporation of 
hooping can be 1 at the earliest moment, and the doors 
are somewhat relieved from excessive pressure. Arrangements are 
generally made for the withdrawal of the door bolts by a self- 
acting movement of the machine. An example of the kind of door 
necessary will be shown in one of the machines to be described. 
The Followers.—These are plattens, generally of cast iron, and 
are sometimes faced with wood, as an economical plan of forming 
the grooves for the hoops or ropes. One of them is fixed either 
at the top or the bottom of the press-box (according as the stroke 
is an upward or a downward one), and the other travels and pushes 
the cotton before it. The followers have slots or grooves through 
which the ropes or hoops can be passed after the cotton is pressed, 
and the number of the oats varies with the size and density of 
the bales, from six to fourteen, the larger number being required 
where the cotton has been much compressed. As the cotton is 
forced up with the bagging ly into the grooves the latter are 
made ciently deep to allow passage from the bands, even 
when thus partially obstructed. moving plate or follower is 
generally made so that it can be removed or another similarly 
ved attached to it, thus forming a loose top or bottom to the 
x. This is n when bales of small size are wanted, or 
where different kinds of cotton are used varying in elasticity, and. 
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in this way the depth of the box may be increased or diminished 
as required. In some instances the followers are made slightly 
concave on the face, so that the bale is not so thick at the edges as 
in the middle. This is to allow for the bulging which takes place 
at the corners when the bale is released from the press, owing to 
the slack left in the hoops. Of course the ultimate object desired 
is a bale with flat sides. Fig. 1 shows different kinds of follower 
plates. 

Pressing the Bales.—A piece of bagging or canvas having been 
first placed at the bottom of the box, the loose cotton is thrown 
in, and in many cases trampled down with the feet. In some 
American presses the cotton is beaten down by repeated blows 
from a platten or follower. When the box is full another piece 
of canvas is placed on the top, the 
doors are closed, and the pressing 
tukes place. While the full pres- 
sure is being applied, and the 
follower is nearly at the end of the 
stroke, the door-bolts are with- 
drawn, and the doors fly open. 
The ropes or hoops are at once 
passed through the grooves in the 
followers, and are fastened round 
the bale. ‘The canvas at the sides 
is generally part of that previously 
inserted in the box at the top or 
bottom, and the end pieces are 
usually sewn on after the bale is 
removed from the press. The pres- 
sure being withdrawn, the bale 
immediately expands to the extent 
allowed by the hoops or ropes, and 
is pushed out of the machine. 

fastenings —Ropes as a means of 
fastening are being gradually super- 
seded by iron hoops, though many 
owners of presses still consider the 
former the bes Rope is rather the cheaper; it is easily 
handled, requires only one fastening on the bale, and takes the 
strain equally over its length. On the other hand its extreme 
length renders the process of threading it through the grooves 
rather tedious, and there is also the aisadvantage that if during 
transport the rope breaks at any one point the whole bale bu 
open, and if attacked by fire the cotton is released and adds fue! 
tothe flames. Iron hoops, on the other hand, hola the bale tightest, 
und in the event of jire render it perfectly uninilammable. Hovups 
do not stretch so much as % and as there is a separate one 
passed through each groove, more men can work at once, 
and so expedite the operation. But it is difficult without 
losing too much time to pull the hoops quite tight, and 
each one has to be fastened separately. More than one 
hundred patents have been taken out in England and _ 
America for different modes of fastening the ends of the § 
hoops, Fig. 2 shows an ordinary stud fastening, the i a) 
studs sometimes being inserted in the hoop at the moment 
of passing it round the bale, and in some cases p eviously 
riveted to one end of the hoop. The hoop ends are, in 
some instances, thickened to make up for the loss of 
strength caused by the perforations, Another method (lig. 3) 
is that of doubling the ends of the hoops and joining them 

ric. by a link, the pressure of the cotton afterwards 
flattening the loops and holding them secure. This 
plan was formerly very much used, but as in hooking 
over the link an amount of “slack” equal to the length 
of one loop is given to the hoop, ingenious fasten- 
ing or link, called the ‘arrow 
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ie” (Fig. +4), was con- 
. trived so that it could be connected to the 
Z54)\ loop sideways without being carried over the shot 
<1) end of the hook. The arrow tie has been 
~ made in a variety of shapes, and is used very 
extensively. The skewer, or spear (Fig. 5), 
is perhaps the best fastening that has yet 
been adopted. With it the ends of the hoops 
do not lap over each other, but lie side by side, 
and one tie or skewer is passed transversely 
through all the loops. Fig. 6 shows a bale fastened in 
this manner. 

As in drawing the hoops round the bale it is found impossible to 
avoid leaving some slack at the corners into which the cotton 
expands when released from 
the press, various contri- 
vances have been adopted 
for pulling the hoops tight. 
A lever or grapple for this 
purpose is shown in Fig. 7. 

In India the plan has 
lately been tried of having 
one long hoop which is 
threaded continuously 
through all the grooves like 
a rope, and fastened at the 
two ends by driving nails 
through them into the 
cotton. This long hoop is now by some preferred to all 
others, and although it would seem as if it must be rather 
inconvenient for hand- 
ling, the fact that 
nearly 1000 tons of long 
hoops for application in 
this way have been 
exported to India du- 4 \W)s 
ring the last year shows & 
the extent to which the ; 
new plan has been 
adopted. Bales have inthe 
also been fastened by one length of wire, but this experiment 
is not likely to be much repeated, as the wire presses too 
deeply into the bale, and allows the 
cotton to bulge out in the spaces 
between the coils, 

In applying power to the com- 
pression of cotton it is necessary 
that the mechanism shall be so 
arranged that the force shall in- 
crease with the increasing density 
Sg of the cotton. In the ordinary 

"er screw press this principle is want- 
ing, and the direct-acting screw, which pushes the platten 
before it as in a letter-copying machine, is now only used 
for half pressing. A much more efficient mechanism is ob- 
tained through the medium of what may be termed elbow 
levers. McComb’s press is a fair example of this. Fig 8 
shows an elevation of the machine. A, A is the bed of the 
press set in brickwork. In this machine the brickwork forms the 
walls of a well or sunk chamber, in which works the follower of. a 
supplementary press, to be described hereafter. Resting on the 
bed plate are four iron columns, b, B, which are connected at their 
upper ends by a hollow crosshead or rectangular frame C. The 
opening in this frame is capable of being closed, so as to form for 
the time being a solid crosshead by means of a grooved plate, 
which is to be drawn on one side to allow of the press being 
charged with cotton from above. Immediately below the frame 
or crosshead C is fixed the pressing box, which is carried by 
brackets from the standards B, B. It is made of stout sheet iron, 
the upper part being hinged at E to allow of the compressed bale 
being exposed, so that the bands may be applied to it. The pressing 
box is fitted with a follower F, which forms a movable bottom 
for the box. The follower is carried by two inclined rods G, 
which are jointed to it, and have for their fulcra coupling pins H, 
which connect them to radius rods I, L These rods work on 
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the fulcra supported by lugs on the bed A of the press. The 
coupling pins i each carry a pair of grooved pulleys K, K*, which 
are intended to receive a chain or rdpe L, which passes from a 
capstan over fixed pulley Q. This chain or rope, having been 
passed round the pulleys as shown, is led down to a staple on the 
bed plate and fixed thereto. When, therefore, tension is put on 
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the chain or rope the pulleys K, K!, which at the commencement 
of the movement are at points /, k* will be drawn gradually nearer 
together, andthe rods, G and I, being thereby brought towards 
a vertical position, the press follower will be raised in the box to 
the extent necessary for the required pressure. 

In cases where it is desired to give an extra pressure to the bale 
this can be effected by a second operation in the lower part of the 
same machine. Here the upper crosshead of the press is formed 
by the solid bed plate A, the under side of which is grooved like 
the bed plate D, and M forms a movable follower below, The opera- 
tion is as follows :—The lever chains having beén brought down 
to their original position, the rods P, P will be as shown by the 
dotted lines p, p, and the rocking levers O, O as shown by lines 0, o. 
The rods N, N being then as at a, n, the follower M is suspended 
as indicated by the dotted lines, leaving room for the bale to be 
inserted between it and the press head A. The hoops which are 
fastened round the bale lie in the grooves A and M. A strain 
being now put upon the rope or chain by the capstan, as before, the 
follower F again rises to its highest position, and, drawing with 
it the pendant rods P, P, rock the crank levers O, O, and by 
means of the rods N, N impart a slow rising motion to the follower 
M, whereby the bale will be forced against the bed plate A and 
powerfully compressed. It will be seen that while the follower M 
rises only a few inches this is effected by the same amount of 
movement in the chain as before, so that the power is proportion- 
ately multiplied at the expense of speed. By means of this second 
or supplementary compression the bands will become slack, and 
while in this state, as they are accessible in the grooves in which 
they lie, they may be again drawn to tension before the bale is released. 

Mason’s screw and compound lever press involves the same me- 
chanical principle as McComb’s with regard to levers, but the 
arrangement is different, and the power is conveyed to the levers 
by powerful screws instead of by chains or ropes. It is found 
economical to work these presses in pairs, and two so arranged 
were illustrated in THe EnGIneeR of April 13th, 1866. As this 
engraving can be referred to it is only necessary now to give a 
short description of the machine. The two presses are precisely 
alike, but the pressing of the cotton takes place alternately in the 
two machines, so that the power of the engines can be concen- 
trated on the one operation. On the ground floor two horizontal 
engines are coupled together, and on each side a strong bed plate 
carries the framework of one press. The press boxes are supported 
by the framework and remain fixed. The diagram, Fig. 9, will 

sufficiently indicate the 
nature of thefmechanism. 
Below the bed plates the 
ground is reversed to 
receive the lower rods. 
On the crank shaft are 
pinions, which give mo- 
tion at a reduced speed 
to the horizontal screw 
shaft, the threads of the 
screws being alternately 
right and left-handed, so 
that as the shaft revolved 
the nuts A are drawn 
together or are separated 
A according to the direc- 
tion in which the engines 
are running. Attached 
to the nuts A are the connecting rods B and C, the former 
being attached at the top to the follower plate E. The 
rods © descend into the recess under the bed plate and are 
of the same length as B, converging at their lower ends 
to a crosshead, to which are attached the ends of vertical 
side rods F, F. These side rods are connected by the 
crosshead at the top of press to the vertical rods, which 
sustain the upper follower plate G (one of the special fea- 
tures in Mason’s press is that both the upper and lower 
follower plates travel). The loose cotton having been weighed 
on the upper floor is thrown 
into the box and the door 
closed. The engine is then 
set in motion, and, as the 
screw shaft revolves, it, as 
already described, draws to- 
gether the nuts A, A, and 
through them the lower ends 
of rods B, B, and force the 
follower E into the cotton 
box. At the same time the 
rods ©, C underneath the bed ‘Vy 
late draw down the side rods 
, F, and so, force the follower 
G down upon the cotton. 
The movement continues until 
the cotton is sufficiently com- 
pressed between the followers, 
The doors are then opened 
by a self-acting arrangement, 
the bale is hooped, and the engines stopped. 

Gullet’s machine for half pressing is an American inventio 
and like most of the cotton presses in that country is constructe 
mainly of wood. It was illustrated and briefly noticed in this 
journal on June 4th, 1869; but the mode of operation may be de- 
scribed here. The motion of the follower is a downward one, and 
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it is effected by the levers on each side working up and down 
like pump handles; on each side of the press is a vertical rod A 
(Fig. 10), which is square in section, as shown on plan, and upon it 
the iron collars slide freely. It will be seen, however, that if the 
collars are tipped or pushed at one side only they will not move, 
but jamb against the side of the rod. The link E connects the 
lever to the follower plate, and the link F hooks over the nose of 
the lever. A strain being exerted onthe outer end of the lever, 
the link F pulls the side of collar C against the rod A, and it 
holds fast and forms a fixed fulcrum for the lever, and enables it 
by means of the link E to pull down the followerG. When the 
lever is again lifted for a second stroke, the strain upon collar C 
being withdrawn, it slips down the rod A as far as permitted by 
the link F, The follower Gis prevented from springing back under 
the elastic force of the cotton by the projection H, which presses 
against the side of collar B, and jambs it against rod A. The link 
E is shown in the last notch of the lever; but at the commence- 
ment of the stroke, when the cotton is easy of compression, it is 
attached to the first or second notch, so that a more rapid yet less 

werful movement may be given to the follower. When the bale 
is completed the follower regains its position at the top of press 
by means of balance weights, or is wound up by the winch handles. 





FOREIGN AND COLONIAL RAILWAYS. 

New workshops are being erected by Messrs. P. N. Russell and 
Co., of Sydney, New South Wales, for the manufacture of rolling 
stock and other railway plant. The new workshops will be situated 
in Barber-street, adjoining Messrs. Russell’s present premises. 
Messrs. Russell have been supplying of late a considerable 
quantity of rolling stock for the New South Wales Government 
railways. In addition to 138 trucks and a first-class carriage 
delivered under former contracts, and those in hand under an 
existing contract, Messrs. Russell have manufactured three large 
40ft. turntables for use at the principal stations on the extensions, 
as well as pumping-engines for Goulburn, Blackheath, and other 
watering stations. At arecent date they had in hand nine large 
12-ton drawbridges for weighing trucks, and they have recently 
cast cylinders for the abutments of an extension of Penrith 
Bridge. Steps are being taken for carrying out a line between 
Dunedin and Port Chalmers in the provinée of Otago (New 
Zealand). Since the Great Western Railway of New South Wales 
was opened for traffic to Mount Victoria an additional length of 
twenty miles has been completed, and so soon as the station 
buildings at Bowenfels are sufficiently advanced it will be opened 
for traffic. The goods warehouse at Bowenfels has been finished, 
but it is not large enough to accommodate the goods traffic of the 
Bathurst and Mudgee districts, and it is, therefore, unsuited as a 
terminal station. The works are well advanced beyond Bowenfels, 
and the line will shortly be opened to Muugee-road and the Rydal; 
the gap remaining to be made good to Bathurst will thus be 
materially abridged. The Clarence tunnel, which occurs on the 
Great Western line, seventy-five miles and a-half from Parramatta 
Junction, is 539 yards in length ; it has been ctit through rock, and 
is sined throughout with masonry. 

The eighth section of the Intercolonial Railway has been let to 
Mr. Duncan Macdonald, of Montreal, for 100,000 dols., being at 
the very low rate of 4878 dols. per mile. The tenth section has 
been let to Messrs. Andrew Elliot and Co., of Petrolia, the price 
being 308,395 dols., or at the rate of 15,419 dols. per mile. The 
ninth, eleventh, and twelfth sections have not yet been let. The 
Hon. J. 8S. Macdonald has turned the first sod of the ‘'oronto and 
Nipessing Railway at Cannington. An application will be made 
to the Parliament of the Dominion of Canada in its ensuing 
session for an Act to authorise the construction of a railway from 
a point on the Niagara river to some point in the county of Essex, 
on the Detroit river, with a rightof ferriage by steam or otherwise 
across the Niagara or Detroit rivers respectively. The Western 
Extension Railway of New Brunswick was opened for traffic 
Nov. 6th. The number of miles now open for traffic on the Grand 
Trunk Railway of Canada is 1377. The length of the track, in- 
cluding sidings, double track, &c., is, however, 1515 miles. The 
Grand Trunk Company owns 298 engines, 155 first-class cars, 233 
second-class cars, inciuding baggage and conductors’ cars, 2557 
freight cars, 1307 platform and timber cars, and ninety-three 
other cars. Mr. Potter, president of the Grand Trunk Company, 
has been making a thorough inspection of its system ; one result 
of his visit will be the acquisition of a considerable amount of 
additional rolling stock. It is proposed to incorporate a company 
for the purpose of building a tunnel under the Detroit river to con- 
nect the Great Western Railway of Canada with the Michigan 
Central Railroad. Other railways terminating at Detroit or Windsor 
will be allowed the use of the tunnel on fair terms, The contract 
for the first section of the Toronto, Grey, and Bruce Railway has 
been let to Mr. Frank Shanly, and also the second section. on con- 
dition that the bonuses of Formanby, Egremont, and Arthur are 
paid within three months. A gauge of 3ft. Gin. has been adopted 
by the Sherbrooke and Kennebee Railway. A bill has been intro- 
duced into the Canadian Legislature for the construction of a line 
between Toronto, Simcoe, and Muskoka. 

The California, Oregon, and Yuba Railroad companies have been 
consolidated under the name of the California and Oregon Railway 
Company, and work on the road is being vigorously prosecuted. 
Ffity-one miles are now completed and in working order from a 
junction with the Central Pacitic Railroad to Roseville. The last 
rail has been laid on the section of the Adirondack Railroad under 
contract. It has been decided to commence the work of construc- 
tion on what is known as the Northern Pacific Railroad, on the 
Pacific side at Wallula, on the Columbia river ; but this terminus 
will be only a temporary one, as the original design of carrying the 
road to Portland, and ultimately to Puget Sound, will be adhered 
to. It is stated that work upon the eastern and western divisions 
of the road will be commenced simultaneously. Arrangements have 
been made at Stockholm for‘a force of 7000 Swedish labourers, who 
will be employed upon the eastern end of the route, while about an 
equal number of Chinese will be employed on the western division. 
Work on the St. Paul and Pacific Railroad has been suspended for 
the winter. The first section of the Chicago and St. Paul Rail- 
road from 8t. Paul to Hastings, twenty miles, has been completed ; 
it is ‘‘ operated ” or worked by the Milwaukie and St. Paul Com- 
pany, which runs one train per day over it. The first section of the 
Oregon Central Railroad from Portland, southward twenty miles, 
has been completed. The Missouri River, Kansas City, and Gulf 
Railroad is now built from Kansas City south to Fort Scott, a dis- 
tance of 110 miles. The line is intended to pass through Texas 
and Indian territory, and it will find an outlet at Galveston, on 
the Gulf of Mexico, The directors of the Cumberland Valley 
Railroad have been endeavouring to improve the road and bring it 
into the greatest state of perfection. During the past year the 
“entire track has been raised upon stone ballast, and there have 
been put into it 535 tons of new iron, 25,972 oak cross ties, and 
2318 chairs.” A considerable extent of new sidings has been con- 
structed, and seventeen wooden bridges over wagon-roads and 
watercourses have been replaced by wrought iron girder bridges. 
The directors have further been building a new locomotive in the 
company’s own shop, in which they propose to place some 
additional tools. The increasing business of the read points to the 
necessity of a double track, which it is proposed to establish out 
of the profits of the undertaking, without, at the same time, inter- 
fering with the usual dividends to the stockholders. n the 
course of this year it is proposed to double-track the road from 
Mechanicsburg to Whitehill, a distance of 43 miles. The cost of 
this operation is estimated at about £12,000, Rails weighing 
561b. to the yard will be laid down. 





Sree, Raiws.—(From our Correspondent.).—The Northern of 
France Railway po ed is about to materially increase the use 
of Bessemer steel rails upon itssystem. The steel rails laid down 
will be lighter than the iron ones, but the cost te the company 
will nevertheless be more, 
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RAILWAY MATTERS. 

Tae City Commissioners of Sewers have given their approval to 
the laying down of tramways. 

Tue Bristol and North Somerset Comune aré going for a bill to 
authorise a deviation in their line at tock. 

Tue shareholders in the Glasgow and South-western line have 
rejected the bill for vesting the Glasgow, Paisley, and Johnstone 
Canal in the Caledonian C y jointly with the Glasgow and 
South-western Railway. 





THE London and Blackwall Company have approved a bill to | } - 
| inferences as regards the magnetism of the earth. 


extend the time for making one of the railways authorised by 
**the London, Blackwall, and Millwall Extension Railway Act, 
1865,” and to abandon the other railways authorised by that Act. 

THE Railway Times says that it is generally understood that the 
Marquis of Salisbury will announce his retirement from the 
chairmanship of the Great Eastern Railway Company at the 
i half-yearly meeting, and that Sir E. Watkin will succeed 


Tue report of the Callander and Oban directors states that the 
Caledonian Company has agreed to work the portion of the line, 
now nearly completed, from Callander to Killin station, a distance 
of about seventeen miles and a-half, and it is expected that this 
section will be opened for traffic early in the ensuing summer. 


ACCORDING to a second report on metropolitan street tramways, 
sent by Mr. Bazalgette to the Board of Works, no less than seven 
distinct bills for the promotion of such enterprises have been de- 
posited recently. Commenting on the fact, Mr. Bazalgette ex- 
—— his opinion that it is undesirable to multiply tramways in 


acquired. 

Mr. BaZALGETTE, the engineer, has presented to the Metro- 
politan Board of Works a report on the proposed railway from 
Islington to the City. The line suggested by Mr. Bazalgette would 
only run for one mile and a-quarter in length, and would be 
carried along a viaduct throughout. The Islington station is 

laced in the plan at Colebrook-row, and the City terminus at 

Lloor-lane. 

A meeTING of the shareholders of the North Metropolitan 
Tramways Company was held at the offices, King-street, Cheap- 
side, on Monday, Mr. Weston in the chair. The chairman moved 
that a bill to empower the North Metropolitan Tramway Company 
to construct new street tramways, and for other purposes, be 
approved, and that the common seal of the company be affixed 
thereto. The resolution was seconded and agreed to. 

A FATAL accident occurred on the Lancashire and Yorkshire 


past six o'clock. Mr. Shooter, head boiler maker at the Low Moor 
Ironworks, and Benjamin Atack, crossing-keeper, were engaged 
in conversation at a level crossing of the Bradford and Cleckheaton 
turnpike road with the line, when they were knocked down by a 
train backing from the Cleckheaton branch up to the platform, 
and both were killed on the spot. Mr. Shooter was a gentleman 
highly respected in the district. 

HERE is a small specimen of railway management as practised 
on the Brighton line. The smoking labels are loose, and are placed 
or removed at haphazard. Anti-smokers, as a consequence, con- 
stantly find themselves in carriages redolent of stale tobacco, and 
with all the other unpleasant remains of smoking orgies. And 
yet the converted directors pride themselves on their present zeal 
for the comfort of their or and wonder at the ingratitude 
of the public which allowsa constantly falling traffic revenue, 
despite the company’s newly-begotten care for their passengers. 

Tue Caledonian Company have approved bills for vesting in 
the Caledonian Company, jointly with the Glasgow and South- 
Western, the Glasgow, Paisley, aud Johnstone Canal; for the 
abandonment of a portion of the Callander and Oban Railway, and 
extending the time for completing another portion—it was in- 
tended to carry on the line as far as Tyndrum ; for vesting in the 
Caledonian Company the ferry across the Tay ; and for enabling 
them wo construct a pier at Dundee, and to acquire land at Dun- 
dee, adjoining the Dundee and Arbroath line. 

THERE was a collision at the Coventry station of the London 
and North-Western Railway on Sunday night. About nine o’cloc 
a train going from Leamington to Birmingham ran into a Nuneaton 
train, which was in front of it, and smashed and scattered the 
carriages, which fortunately were unoccupied at the time. The 
engine and many of the carriages of the Leamington train were 
also injured, the latter leaving the metals. The passengers, 
though severely shaken, escaped unhurt. It is said that the 
Nuneaton train ought not to have come out of a siding until the 
Leamington train had passed. 

THE directors of the Mont Cenis Company regret to state that 
they cannot promise any interest being paid to either bond or 
shareholders during the ensuing year. 
improving, has not equalled expectation; added to which, the first 
engines entailed a very heavy expenditure in repairs. The last 
four engines, made by Messrs. Cail and Co. upon a new design, are 
very superior, and do their work ia a satisfactory manner. The 
directors trust that the receipts of the line will continue to im- 
prove, and they consider that the value of the capital invested now 
depends entirely on the length of time the summit line is allowed 
to carry the traffic. 

In a recent action in the Exchequer against the Metropolitan 
Railway Company for damages sustained by a passenger at Victoria 
station, the jary found for the company. The plaintiff was a 
widow named Sheppard, and there was no doubt that she had been 
badly hurt through being thrown down on the platform. The 
only question was whether she had not jumped out before the 
train stopped. The company’s officers were very positive that she 


The traffic, though steadily | largest of them held no more than a gallon. 


NOTES AND MEMORANDA. 
M. A. Scuararrrz has written to M. St, Claire-Deville to an- 


nounce the discovery by him of a diamond in Bohemia, about 60 | 


kilos. to the north-west of Prague. The letter, which gives every 
particular, is printed in Cosmos of the 5th inst. 

AN ordinary magnet loses its magnetism when heated. But 
molten cast iron, surrounded with a helix, through which a 
strong galvanic current is sent, becomes strongly magnetic, and 
retains its magnetism as long as the current is continued. This 
fact has been discovered by M. Treve, who draws some important 


In the summer of 1866 it occurred to Mr. W..Hughes, that 


| the heat received on the earth from the stars might possibly be 


| potassium. 


| 24 deg. below zero. 


more easily detected than the solar heat reflected from the moon. 
Towards the close of that year, and during the early part of 
1867, he made observations with thermopiles, and a very sen- 
sitive galvanometer, prepared for him by Mr. Elliott, and 
succeeded in obtaining trustworthy indications of stellar heat in 
the cases of Sirius, Pollux, and Regulus.—Proc. Brit. Association. 

EXPERIMENTS have been made by Herr Rudorff to test the refri- 
gerating powers of certain salts, and the two most remark- 
able appear to be the sulpha-cyanides of ammonium and | 
Of the former 133 parts added to 100 parts | 
of water reduced the temperature from 12 deg. Centigrade to 
18 deg. beiow zero; and of the latter, 150 parts added to 100 of 
water reduced the temperature from 11 deg. Centigrade to about 
The salts should be in a fine powder, and be 
stirred into the water by a glass rod, and the water should be con- | 


: 7 7 7 | tained in a thin glass v: 1 rounded by 1 4 
ondon streets until experience as to their efficiency had been | yet ° ~msaaderrapananehy oye ager 


{in Germany. 





had, and the jury believed them. Mr. Baron Bramwell asked one | 


of the porters if occasionally he had not observed some of the 
carriages recoil after the engine had pulled up at a station. The 
porte, in the most emphatic manner, answered, ‘‘ Never in my 
ife ”—an answer which, the reporter says, provoked a shout of 
derisive laughter from the dense crowd in court. 


A TELEGRAM from New York announces that the Erie Railway 
Company have refused to receive for transfer into the names of 
their proper owners the first parcel of shares sent out by the Pro- 
tection Committee from this side. The agents of the committee 
have levied a notarial protest, but of course no such formality can 
be of avail ina State ‘ehte, as it has been remarked by the Vew York 
Times, the executive, the Legislature, and the bench are all engaged 
“*in legalising highway robbery.” Meanwhile it behoves investors 
in the United States to bear In mind not only that ‘‘ what has 
been done with the Erie Railroad other men may do with any rail- 
road in America;” but also that probably the next Democra‘ic and 
popular candidate for the Presidency will be the politician by 
whom Messrs. Gould and Fisk were installed in permanent power. 

THE metropolitan extensions of the Great Eastern are in pro- 
gress. new contract has been concluded with Messrs. Lucas, 
the con to whom the lines were previously let, on terms 
which, in the opinion of the directors, are favourable to the 
company. Owing to the difficulty of coming to an agreement 
with the East London Railway Company, there has been a greater 
delay in commencing those extensions was anticipated by the 
board. It is now, however, arranged that the East London 
Company shall offer no opposition to the passage of a bill which 
will enable the Great Eastern Railway to take either the high 
or the low level. The Great Eastern Railway, on their part, are 
to allow the East London a qualified use of their railway so far as 
they do not require it themselves, upon terms which have been 
agreed upon. It is hoped that arrangements will be made for 
establishing a platform and physical junction with the Metropolitan 
Railway. in that case it will be advisable for the — ed to 


construct the station at Liverpool-street upon the low leve 








| the use of the manganite of soda whi 
| the action of steam and atmospheric ai 
| the atmosphere and is then dis 
Railway at Low Moor, near Bradford, on Tuesday night, at half- | 


TWENTY years ago all the slate pencils used were manufactured 
She then supplied America with this commodity. 
In 1850 there was a young man living in West Rutland, Vt., 
eighteen years of age, who fortunately discovered a supply of stone 
for making a first-class article of slate pencils, e began by 
whittling out the pencils and selling them to school children. 
3eing a better article than that for sale in the stores, he found a 
ready sale for all he could whittle out. At present the quarry 
whence he obtained his material and the mill are owned by a joint- 
stock company. They are valued at £60,000. From fifty to one 
hundred thousand pencils are turned out daily, and upwards of a 
hundred hands are employed in the quarry and the mill. 
Gasworks for the production of oxygen on the system of M. 
Tessié du Motay have been established in New York, in w h by 
h is alternately exposed to 
*, oxygen is absorbed from 
yy the steam. The manga- 
in diameter, and 6ft. long. 
ganite; but as if pure it 
























nite of soda is heated in iron reto 
Each retort holds 900 lb. of the 1 


| would fuse, it is mixed with some of the oxides of copper and 


manganese. The steam is conveyed into the retort through a 
perforated pipe led along the bottom, and, after passing up 
through the mangunite, escapes in the same way as the gas in 
gasworks, carrying the oxygen with it. When the oxygen is 
expelled the steam is turned off and a stream of air is passed 
through the pipe, which restores to the manganite the oxygen it 
had lost before ; and it is then in a condition to be acted upon by 
the steam, and so on indefinitely, as there is no waste in the 
manganite. The manganite yields 14} per cent. of itsown weight 
of oxygen, and a considerable part of thisis given out and re- 
absorbed each time the steam and air are introduced. 


} 


| also be kept perfectly dry. 


| 
IN a paper addressed to the French Academy of Sciences, M. 


Dubrunfaut, who has been investigating the subject of the crystal- 
lisation of sugar, refers to the fact that a loaf of sugar presents 
different degrees of purity at different points of the loaf. Thus, 
contrary to what might be reasonably expected, the purest 
sugar is at the summit of the cone, and that which is least 


so at the base, the average quality being likely to be found | 
| that the Lords of the Admiralty had disposed of the freehold of Dept- 


at the section which passes through the centre of gravity. French 
tradesmen call the outer coating of the loaf la robe, the summit 
la téte. These are the two parts. Thencome the centre and /« patte, 
consisting of the inferior quality. M. Dubrunfaut considers that 
all soluble bodies, erystallisable or amorphous, acquire in their 
solution a molecular state different from that which belongs tothem 
in a solid state. He describes the following phenomenon :—If a 
crystullisable substance like sugar be precipitated from its solution 
by means of concentrated alcohol, one of the following alternatives 
will take place—either the sugar will momentarily remain dis- 
solved in a state of apparent, but not real, supersaturation ; 
or it will be precipitated in the shape of viscous clots, resembling 


| those produced under similar circumstances by gum, dextrine, Kc. 


Examined through the miscroscope these clots present a globular 
texture, which nevertheless are in the end transformed into well- 
defined crystals. 

SYRINGES were in use in London for extinguishing fires till far 
into the seventeenth century. They were of brass, and the 
Three men were re- 
quired to work one of them--two to hold the instrument and one 
to work the piston. We, at this age of the world, sometimes have 
extensive fires, notwithstanding our improved methods of ex- 
tinguishing them ; but to see how unmanageable such calamities 
must have been two centuries ago —as at the great fire of 1666, when 
London was destroyed—it is only necessary to observe that, 
prec y | one of the syringes then in use could be filled and dis- 
charged four times in a minute, four gallons only could be applied 
in that time by one instrument, A steam fire engine can throw 
1200 gallons per minute a distance of 21)ft. Even supposing—a 
supposition manife-tly absurd—that the syringe could throw 
water the same distance, it would require nine hundred men to do 
the work now done by one or two. All things being considered, 
fifty thousand syringes would not be as serviceable as one steam 
fire engine. In the sixteenth century syringes were made which 
differed from those previously in use only in being larger and 
being placed on wheels. It had no hose, and consequently the direc- 
tion of the stream of water could not readily be changed, had the 
contrivance been placed simply on wheels. To avoid this diffi- 
culty, the syringe swung on pivots, and thus could be elevated 
and depressed, but when motion from side to side was required 
the whole machine had to be turned. 

WE learn from the fifth annual report of the Satiitary Com- 
mission te the Government of India that the first scientific 
report on the inquiry into epidemic cholerain India, the instruc- 
tions for which were prepared for the Army Sanitary Commission, 
has been presented. The reporters state that they have been 
making ‘“‘ careful and systematic examinations of cholera excreta, 
and the changes taking place in them during decomposition, as 
compared with healthy excreta, and the changes occurring in them, 
as well as in other fluids and solids during the same process. These 
changes have been studied as occurring under various circum- 
stances, associated with various substrata and media. In addition 
to the above experiments, others on the effects of cholera excreta 
on growing rice plants have been entered tpon. Careful daily 
observations have been made, and notes atid ¢amera lucida draw- 
ings of all the changes observed to occur have been accumulated. As 
far as the observations have as yet gone, they have not been con- 
firmatory of those of Hallier. For, though fangi have frequently 
appes on choleraic materials, yet—(1) several species have 
appeared ; (2) the same species have occtirred in abundance on 
other substrata in like circumstances ; (3) the speciesobserved have 
not belonged to the cholera series of Hallier. As yet, however, 
it would be premature to draw any definite conclusions in the 
matter, as any series of observations on stich points is beset with 
innumerable difficulties and fallacies, necessitating careful and 
frequeut repetition of each experiment before coming to a tinal 
decision as to the value of its results.” Observations are being 
conducted at various stations to ascertain whether Pettenkofer’s | 
theory of the relation of cholera to subsoil water level is borne 
out in Indi 


| Algiers has been issued. 





MISCELLANEA. 


THE employés of the Wigan Coal and Iron Company have struck 
work for an increase of 10 per cent. in their wages. 

ARRANGEMENTS are being made for a Workman's Exhibition to 
be held in the Agricultural Hall, Islington, in July next. 

RecENT investigations show that both coal and copper occur in 
the Nicobar Islands; the former is similar to that found in Anda- 
mans. 

THE Architect says that Mr. Ayrton has under consideration a 
scheme for forming a gigantic covered piazza, to be roofed with 
glass, around aconsiderable portion of Hyde Park, as a convenience 
for promenaders, 

CONSIDERABLE alarm has been occasioned at Hunstanton in con- 
sequence of the washing away of the cliffs, which has already pro- 
gressed to a great extent, and sea walls will be necessary to protect 
the newly-established watering-place. 

A prospectus has been issued of the London Depét Carriage 
Company, with a capital of £100,000, in shares of £10, to establish 
throughout London a system of carriage accommodation on the 
plan of the Parisian ‘* Voiture de Remise,” 

ANOTHER important concession to the Bolton colliers has been 
granted. The desired advance has been conceded to the 206 men 
and sixty-six boys at the five pits belonging to Lord Bradford. The 
advance is said to be equal to 4s. per week. 

On Tuesday workmen commenced the demolition of several 
houses in Fleet-street, the ground on which they are built being 
required for the New Law Courts, which it is now generally be- 
lieved will be erected on the Carey-street site. 

A SINGLE pattern of a new macintosh for the use of cavalry has 
been submitted for approval at Aldershot. When the trooper is 
mounted it effectually protects him from rain, and the saddle can 
It is believed that the pattern will be 
approved, 

On Tuesday morning gangs of workmen commenced pulling 
down the houses in Stonecutter-street, Harp-alley, Poppin’s-court, 
and Black Horse-alley, Fleet-street, standing in the line of the 
new street designed to run from Holborn-circus to the corner of 
Fleet-street. 

Ir is supposed that the new American tariff will exhibit con- 
siderable additions to the free list of unimportant articles; but in 
respect of coal, iron, wool, cotton, linen, timber, hemp, leather, 
and all the leading articles, it is thoroughly in the interest of the 
protectionists, 

A MODE of protecting iron from atmospheric influences has been 
proposed by Messrs. Macmillan and Macgregor, of Dumbarton and 
hey bring melted sulphur into contact with the cold 
metallic surface to be coated. The sulphur chills and sets into a 
hard, thin protecting covering. 

A TELEGRAM from Paris states that the Government have agreed 
to a contract with a banking firm for laying a telegraph cable 
between France and Algeria. It is believed that the undertaking 
will be introduced in London as well as on the Continent, and that 
the prospectus is to appear on Tuesday. 

AT an extraordinary general meeting of the shareholders of the 
Glyn Neath Steam Coal and Iron Company on Tues tay, i 
solved that the company be wound ,up voluntarily 
supervision of the court, and Mr. Arthur Cooper, of 
Brothers and Co., was appointed liquidator. 

A TELEGRAM from M. D. Lesseps states that the minimum depth 
of the Suez Canal is now 19ft., and that this is over the rock at 
Serapeum, The rock will be removed before the end of this 
month, and then the minimum depth will be at a spot near Suez. 
It will range from 23ft. to 27ft., according to the height of the 
sea. 

A rumour has been current for the last few days at Deptford 


Glasgow. 











Cooper 


| ford Dockyard to an American provision company for £140,000, 


The report is without foundation. The Admiralty are, however, 
in treaty with several persons respecting its purchase, but nothing 
has yet been settled. 

Ir is stated that the Board of the British Indian Extension 

Telegraph Company have under consideration the question of 
altering the Indian terminus of their cable to Singapore, and that 
the line will probably be laid from Madras to Singapore, instead of 
from Ceylon to Singapore, with the object of availing themselves 
of the superior telegraphic communication existing between 
Madras and the other presidencies. 
Tue Metropolitan Board of Works refused on Friday, by 21 
votes to 10, to pass a resolution affirming the necessity of a con- 
stant water supply for London. Instead, they resolved that Sir 
John Thwaites snould seek an interview with the Home Secretary 
for the purpose of inquiring whether it is the intention of the 
Government to bring in a measure founded on the report of the 
Royal Commission on Water Supply, and also to tell him that the 
board generally approve that report. 

Tux interruption of telegraphic communication Letween the 
metropolis and the greater part of the country on Monday night 
was, it appears, the result of an accidental misunderstanding on 
the part of a workman. In the changes incident to the transfer 
of the telegraphs some alterations had to be mace in a local office, 
and in removing the fixtures, the workman displaced a number of 
wires which were the channel of communication with the north 
and west, The error was not discovered for some time. 

Tue directors of the Great Eastern Railway lately sent a 
covered and altered truck for the conveyance of fish to 
Yarmouth for inspection. It was approve’ by the gentlemen 
there connected with the fishing interest. Many other trucks 
are to be made like it. The wholesale fish market at Columbia 
will open (as announced) on Monday morning, February 
2ist. The central square has been covered in, and the asphalting 
is almost completed. The workmen are under contract to leave 
the premises this week. The market is within half a mile of the 
Great Eastern terminus and goods station. The premises and the 
approaches are very handsome and spacious. 

THE prospectus of the new cable company from France to 
i It is to be called the Marseilles, Algiers, 
and Malta Telegraph Company (Limited), and the capital is fixed 
at £200,000, in shares of £10. The length of the line will be about 
862 miles, and it is to be manufactured by the Telegraph Construc- 
tion and Maintenance Company, and laid before the 15th of 
August next. The route, by obviating the necessity for the land 
communication of 1300 miles through Italy, will take the French 
traffic to and trom Egypt, India, Cochin China, China, and 
Australia, and allowances will be granted to the company by the 
various other conmpanies on all through messages. The chairman 
of the board is M; Drouyn de Lhuys. 

Tue New York Times, in a prominent article on the affair of the 
Erie Railway and the peril it invo.ves to American credit abroad, 
cites it as an illustration of the reasons for “‘the disheartening 
fact” that the eredit of England is twice as good as that of the 
United States, and that, notwithstanding the wonderful resources 
of the cotintry, an American Government bond is in no higher 
repute than a Russian or Brazilian one, and does not rank even 
with that of “‘mercurisl unsteady France.” The people, it is said, 
may point to their mighty possessions and dwell with exultation 
upon the glory and power and Wealth that must find future domi- 
nion, but when they appeal to distant money markets “* there will 
be but oné answer: ‘ We h ave no money to lend at English rates 
to a nation whose railway magnate is Fisk, and we want gooil inte- 





| rest before advancing credit to a people who are in the habit of 


discussing teyudiation.’” The writer does not forget that honest 


| men will say the Erie people are not to be taken asa type of the 


New York business community—that they are socially outcasts, 
and that no bankers would have any dealings with them. 
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FOREIGN ACENTS FOR THE SALE OF THE ENGINEER. 


‘PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.rHons Diirr, Bookseller. 

ST, PETERSBURG.—M. B. M. Wotrr, Bookseller. ; 

MADRID.—D. Jose Atcover, Editor and Proprietor of the 
.** Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WIiMer and Rogers, 47, Nassau-street. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 











TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

D. anv 8.—Received with thanks. 

J. R. (Grinding Mills).—A letter lies at our office for this correspondent. 

T. E—Thanks for your note. Not only is the thing impossible but anti- 





uated. 

a’ B.— Will you kindly give us more particulars? Then we can say whether 
it will be desirable for us to see the models. 

T. Moore (Claydon-le-Moors). — This correspondent wants the address of 
makers of sodu-water machines and bottles, 

M. anv H. (Newton Heath).— The diagrams are very good indeed. We shall 
be pleased to receive some further information respecting your valve gear. 

SusscriBer.— There is a very fully illustrated work on sugar machinery by 
Mr. Burgh, and a smaller but valuable treatise on the saine subject by Mr. R. 
Nicol, of Greenock. 

J. G. (Manchester). —Go to China by all means ; that is to say, if you have 
money to take you home again if you don’t succeed. There ave better 
chances in South America. 

N. Z. 8. must be aware that we cannot notice anonymous communications. 
Besides, if he will look again he will see that his question should be 
addressed elsewhere than to us, 

G. T.—Put the articles in an iron pot with pulverised hematite ore, and 
expose the whole to a red heat for some hours ; how many you must ascertain 
by experiment, as a great deal depends on the richness of the ove. 

M. E.—The Scientific American is published in New York, as is also the 
American Artisan. The office of the “ Propogation Industrielle” is at 
95, Boulevard Beaumarchais, Paris, and that of the ‘* Annales Industri- 
elles” at 30, Rue Le Peletier, Paris. : 

WEEKLY Susscriper.—We believe so, but we cannot tell you to what extent. 
We cannot pronounce an opinion as to the opening there might be in the 
Western States of America for engineers und smiths. We should be inclined 
to think that if there were an ovening it would be soon filled up from the 
Bastern Stutes. 

J. T. M. (Birmingham). — As you may have trouble in procuring 
the periodicals direct, we would advise you to write to M. Xavier, 
our Paris agent, whose address you will find above. Your best plan will be 
to take a copy of each in the first instance. There is a wide difference in 
the respective characteristics of the publications. 

Y. Z.—You may practically consider that all the weight of your fly is concen- 
trated in the rim, which moves at a velocity of Sfl, per second, which is 
the speed which would be obtained if the whole mass of the wheel fell from a 
height of “49ft., therefore the strain on your shaft will be identical with 
that which would be produced if a weight of eight tons were allowed 
suddenly to drop on the extremity of a horizontal spoke Tft. long. A shaft 
Sin. in diameter of good wrought iron will do very well. 

C. H. R.—All would depend on the state of the road, the axle-boxes, de. If 
you can get a copy of * Wood on Ruilroads,” 2nd edition, you will find 
particulars of an elaborate series of experiments on the subject. We fancy, 
however, that your question is not intended to solve a question of railway 
resistance alone. We have not space to enter into the matter here. Consult 
any good treatise on mechanics, such as Byrie’s, published by Spon, or 
Baker's, by Virtue, Weale’s Series. If you like a more advanced work, then 
see Rankine. 

*,* Several other correspondents next week. We must ask the forbearance of 
several correspondents, the publication of whose letters is u navoidably post- 
poned, owing to want of spoce. 


FELT MACHINERY. 
(To the Editor of The Engineer.) 
Srr,—Can any of your correspondents favour me with the address 
of makers of machinery fur the manufacture of “ 


“asphalte roofing” 
and “hair felt?” 8. W. J. 


SEPARATING TIRES FROM WHEELS. 
(To the Editor of The Engineer.) 

Sir,—I beg to say that the “unshrinking” process of Terr M. 
Hoeltzanbein, illustrated in yuur journal of the 4th, has been in operation 
in this department during the last fourteen years. 

York, February 8th, 1870. Jonn F. Steprenson. 

MEETING NEXT WEEK. 

Tue InstirvuTion oF Civi, EnGineers.—Tuesday, February 15th, at 
8p.m.: 1, Discussion, ‘‘Railway Expenditure and Income.” 2, ‘‘ The 
Mhowkee-Mullee Viaduct, G.I.P. Railway,” by A. R. Terry, Assoc. 
Inst. C. 3, ‘The Pennair Bridge, Madras Railway,” by E. W. Stoney. 





Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double cman me co co co 40 te O68 
Yearly (including two double numbers) .. . £1 Lis, 6d, 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 


——————— Eee 
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STATE AID TO SCIENCE, 


On Friday last a deputation consisting of members of 
the Council of the British Association, waited on Earl de 
ma the Lord President of the Council, and Mr. Forster, 
M.P., to urge upon them the advisability of the appoint- 
ment of a Royal Commission to inquire into the relations 
of the State to scientific instruction and investigation. 
Professor Stokes, who opened the proceedings, and whose 
words we presume conveyed the views of the majority 
of the deputation, stated that an opinion bad always been 
pretty generally entertained among scientific men that 
the relations of the State to science were not on so satis- 
factory a footing as might be desired. He admitted that 

- considerable sums of public money were in some shape of 
other devoted to scientific uses, and enumerated as in- 
stances the observatory at Greenwich, the British Museum, 
and the institution at South Kensington, complaining at 
the same time of the way in which the two very dissimilar 
objects of art and science were mixed up at the latter place. 
But he maintained that there are other wants quite as im- 
portant to be provided for, one especially—the prosecution 
of experimental research as distinguished from the obser- 


vation of natural phenomena. There is a grant of £1000 





made annually by Government for scientific objects, and 
placed at the disposal of the Royal Society, but, he con- 
tended, this grant only went to cover the cost of apparatus 
and chemicals: necessary to carry on the investigations of 
men who gave the time to the conducting of them gra- 
tuitously. Now the great majority of these men can only 
devote a small portion of their time to these investigations, 
because their hands are already full of work appertaining 
to themselves. It is also obvious that there are many in- 
vestigations which are very important, but which are so 
extensive as to require the whole of a man’s time, and, in 
addition, appliances beyond the reach of a private esta- 
blishment. To carry on these scientific inquiries satisfac- 
torily, it is the opinion of many that a national institution 
is required; and in order to ascertain how such an institu- 
tion should be established, a Royal Commission is indis- 
pensable. This appears to have been the main point; but 
assuming the Commission actualy established, it would 
also have to reconsider the whole question of scientific in- 
struction as well as the special principles upon which 
Government aid should be afforded. 

Lord de Grey said in reply that he felt no little difficulty 
as to the representation he should make to his colleagues, 
for he did not think that very good ground had been 
established for the appointment of a Royal Commission. 
If an inquiry of that sort was to be made it must be an 
important one, embracing a large subject. He, therefore, 
expressed a wish to hear further opinion on the subject. 
Professor Huxley, with whose views we confess to have 
more sympathy than with those of Professor Stokes, said 
he thought it extremely desirable that a Commission 
should issue for the purpose of putting into clear order the 
relations between State and Science; but he entirely 
dissented from the opinion that additional aid was re- 
quired from the State for the purposes of scientific educa- 
tion. In his judgment the present assistance would effect 
every desirable object. Most of his colleagues were of 
opinion that there should be more definite iustruction by 
the State; but he thought that such a practice would lead 
to a decorated and endowed idleness. At present we 
cannot but agree with Professor Huxley. We go farther, 
and maintain that the existence of such an institution as 
that proposed by Professor Stokes would be a positive 
evil, for several reasons. 

In the first place, the new grant would be ostensibly 
for the purpose of facilitating experimental inquiry, and 
this we contend is not what is most wanting. For many 
years past we, as a nation, have done little else than carry 
on experimental researches, filling our periodicals with 
details of countless experiments, minute, and in many cases 
comparatively insignificant. New salts, acids, and bases 
are discovered, but is there any one who is tryiug to 
generalise all these new facts, and thereby helping to raise 
the study of chemistry toascience? Wedonot fora moment 
disparage the value of experimental inquiry. The 
method of arriving at a true conclusion by induction is one 
which has always found favour in the country to which it 
owes its birth, and it especially commends itself to the 
profession which we represent; but at the same time we 
should be very careful lest in our affection for the inductive 
we treat the deductive system with contempt. It was not 
by a long course of minute and repeated experiment that 
Black made his discoveries in connection with latent and 
specific heat, or that Leslie established the laws of radiant 
heat. If they had stayed to experiment instead of founding 
hypotheses the discoveries would probably have been 
reserved for others. Their magnificent generalisations 
would have been impossible had they been absorbed in a 
never ending course of experiments. What we really’ want 
isa judicious mixture of the two. We are continually 
arriving at new facts, which are chronicled, but not arranged 
or assimilated. As Buckle most pointedly said, “We hear 
constantly of what Nature is doing, but we rarely hear of 
what Man is thinking.” Our object should be not to 
give additional impetus to the pursuit of experimental 
inquiry, which is already actively carried on by men 
of science over the whole face of the globe, but, 
if possible, to raise the standard of mind, that it may grasp 
the results of all this research and weld them into one har- 
monious whole. Let us raise ourselves somewhat from 
the groping spirit of research which now pervades us, and 
give more scope to the imagination. It is not to be feared 
uow as it was once, on account of the tendency it has to 
form hasty theories—for the danger is met by the alread 
accumulated mass of evidence. The imagination is as aon 
a gift as the power of reasoning, but it requires more con- 
trol, and this is supplied by what our forefathers did not 
possess—the records of careful and experimental inquiry. 
But since it is a gift, let us learn to use it somewhat more, 
lest we degenerate to a condition of mind in which every 
bold theory appears as dangerous or impossible. 

There is yet another ground upon which the foundation 
of such an institution would probably prove injurious, It 
would, we fear, be constantly liable to the objection of 
cliqueism or jobbery ; for, sad as it is, men of science are 
not invariably free from either. On the other hand, there 
may be, undoubtedly, cases in which the inquiry to be con- 
ducted is beyond the means of a private individual, or of a 
learned society. But such cases must necessarily be rare, 
and surely there must exist some way in which each case 
might be separately treated. If it must come to State aid 
in instances of this kind, an additional grant might be 
made without saddling the country with the burden of 
maintaining an unnecessary institution. 


BRIDGES FOR ROAD TRAFFIC, 


Apmrirrine that the regulations of the Board of Trade 
respecting the proof | to which all railway brid 
must be subjected, previous to the lines being opened for 
traffic, are somewhat —_S- and arbitrary in 
character yet they are unquestionably preferable to none 
at all. It is true that they may not be so framed as to 
insure a very high degree of professional skill in construc 
tion, but they are certainly calculated to afford security 
for the public. A railway bridge that has passed the 
inspecting officer of the Board of e may be considered 
“safe,” so far as human judgment and foresight can be 





relied upon. On reflection it appears somewhat curious 
that while so much care is taken a those in authority who 
are charged with the lives and safeties of her Majesty's 
subjects to insure the stability and strength of railway 
bridges, none whatever is taken regarding road and street 
structures of a similar nature. If Blackfriars Bridge were 
to break down to-morrow the universal cry would be : “ Is 
there no public authority responsible for the strength and 
safety of the iron road bridges over the Thames! Is it 
possible that they were never tested, never proved in any 
manuer with a view of ascertaining whether they were 
really adequate to perform the duties required of them ?” 
The plain answer is, “ They never were tested, never proved 
in any way.” Their safety depends altogether upon the 
authoritative assumption that they are strong enough. 
Are they! Many of our readers doubtless remember that 
the crank shaft of the Hercules, an armour-plated ship, 
was not allowed to cross Westminster Bridge about three 
years ago. This shaft and the truck conveying it weighed 
altogether about forty-four tons, or eleven tons on each 
wheel,* and it was anticipated that it might injure the 
structure; it was, therefore, refused a passage, and was 
compelled to make for the Surrey shores vid Waterloo 
Bridge. The pertineut question presents itself: Would a 
heavy con:entrated weight of this description be permitted 
to cross Blackfriars Bridge! Without at the present 
moment entering into details, there is no question that 
the principle of a uniformly distributed load, which is so 
commonly adopted in the calculations of our English 
engineers, is faulty and imperfect, and may lead to dis- 
astrous results, when the structure, designed in accordance 
with its dictates, is subjected to a sudden impactive concen- 
trated load. 

If it be any consolation to know that we have not been 
alone, until very recently, in what is obvivusly a gross 
dereliction of public duty. our French neighbours may be 
quoted. Ju this particular instance they do not appear to 
have “ managed those things better” on the other side of 
the Channel. It is only about six months ago since a 
ministerial order was issued, setting forth in unmistakeable 
terms the conditions that would in future be observed in 
testing every iron structure intended for public use aud 
conveyance. As itis to be hoped that before long our own 
road and street bridges will be tested previous to opening, 
a brief glance at the nature of the conditions and tests 
referred to will serve for future comparison, and perhaps 
for future imitation, if they are worthy of being 
imitated. One of the prelimivary clauses fixes the 
load, virtually the maximum load, which a _ given 
number of horses can draw when harnessed to a 
vehicle of two or four wheels respectively, Every 
iron bridge iutended for public traffic must be able to 
carry any load that can be drawn by five horses attached 
to a two wheel vehicle, and by eight horses fur one of four 
wheels, Eleven tons is estimated as a fair weight for the 
former, and sixteen for the latter. The ratio of net area 
to strain is ove of the most important, and at the same time 
most difficult, details to determine in questions of this 
nature. Commencing with cast iron, the maximum tensile 
strain fixed by the French authorities is 0°62 tons per 
square inch of sectional area, and 3°10 tons per same unit 
for the material when under compression. Wrought iron 
may be strained, either in compression or tension, to 3°81 
tons. All these maximum strains are considerably less 
than those prescribed by the railway regulations of the 
Board of Trade for English engineers. The maximum 
working strain of the material being defined, the actual test 
loads applied to the structure coustitute the next portion 
of the official programme. These loads comprise two de- 
scriptions — a dead, and a live or movable load. The 
former consists of a weight uniformly distributed over the 
whole bridge, including the footpaths, of 82 1b. per square 
foot. It must remain on the structure for the space of at 
least eight hcurs, or until there are no visible signs of de- 
flection. The rolling test is composed of as many vehicles 
—some with two and some with four wheels—as the bridge 
can contain. These are drawn “in step” across it, at dif- 
ferent speeds, and are also allowed to remain stationary 
upon it for the best part of an hour. If the bridge should 
be a multispan one, each span is first tested singly, and 
subsequently the whole of them together. It is fortunate 
for the iron bridges constructed prior to the impositiun of 
these tests that their conditions are not retrospectively 
binding, otherwise there would be unquestionably an 
amount of demolition and reconstruction that would press 
heavily upon the financial resources at command for meet- 
ing similar contingencies. Would our own iron structures 
stand the test! Some of them certainly would not. 

In addition to the minimum proof loads described, the 
French authorities reserve to themselves the right to in- 
crease the severity of the test, in exceptional cases, but the 
edict applies to every bridge with an iron superstructure 
that is erected in any portion of the empire. The fiat is 
without appeal. 

Obviously there will thus be a considerable number of 
bridges, built in accordance with these restrictions, having 
an excess of strength far beyond the requirements of any 
traffic that can possibly come upon them. But, on the 
other hand, it would be simply impossible to modify the 
conditions so that they should suit the local exigencies of 
different districts. Moreover, the traffic of a country is not 
stationary. A bridge that for the first three or four years 
of its life might only be traversed by two-wheeled vehicles, 
might during the fifth become a complete thoroughfare for 
those with four wheels. An investigation into the action 
of these tests upon bridges of different spans will at once 
indicate that those of small span will be proportionately 
more severely tried than those of larger dimensions. So 
long as the breadth of the structure is the same, the same 
number of vehicles can abreast upon it. The effect of 
a rolling load upon a bridge is inversely proportional to 
the ratio of the weight of the bridge to the itself. If 
the load, therefore, be constant, a bridge of small span 
will suffer more than its larger neighbour. The considera- 
tions to which we have already drawn attention will like- 
wise point out that it would be equally futile to attempt to 


* Vide Tae Enorneer, vol. xxii., page 298. 
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make a distinction in the proof load for every difference in 
the spans. Moreover, whatever objections may be raised 
to some of the individual features of the bridge-testin 

programme, it will be universally conceded that a proof o: 
some description or other of the safety of a public bridge 
ought to be made by the authorities before it be allowed 
to be opened for traffic. It is not so much a question of 
what the test should be as that there should be a test. It 
is notorious that one of the principal difficulties in con- 
veying heavy portable engines and other machines from 
one place to another is passing the bridges, 





THE FARADAY MEMORIAL, 


WE understand that a sum of £1400 has ‘been collected for 
the above purpose, and now the question is, where shall the 
statue be placed? It has been suggested that the Fritish 
Museum would be a fitting situation, and if the statue is to be 
at all like the rest of such memorials in the metropolis, we can 
have no possible objection to the suggestion. On the contrary, 
we endorse it heartily, for the new statue might then fulfil a 
twofold object; first, to remiud us of the great philosopher ; and 
secondly, to impress upon our minds in the most forcible 
manner the vast superiority of ancient over modern sculptors. 
Seriously speaking, the best course would be to obtain a real 
work of art, even if we have to go abroad for it, and having 
obtained it, place it at Burlington House. 


THE MONCRIEFF GUN CARRIAGE. 

On Friday last a very interesting trial in connection with 
Captain Moncrieff’s carriage took place at Woolwich, in the 
presence of a distinguished body of scientific men, military and 
civil. This was the first occasion on which a 9in. gun had been 
publicly fired from one of these carriages, and the manner in 
which the newly-made carriage would comport itself under the 
vastly increased weight of gun and charge was therefore a sub- 
ject of discussion. Hitherto, nothing larger than a 7in. gun, 
weighing 64 tons, has been used in these trials, but the gun used 
on Friday weighed 12 tons. ‘ihree rounds were fired in all, the 
charges being 801b., 40 lb, and 431b., with a 2401b. shot. 
Several alterations in the de-ign of the carriage have been 
effected, and by means of which the gun is brought by its recoil 
always in the proper position for loading, whether the charge be 
heavy or light. The whole carriage, including counterweight, 
weighs about 46 tons. The trials were perfectly satisfactory. 








DISTRIBUTION OF PRIZES At THE SOUTH KENSINGTON MusEUM.— 
His Serene Highness the Prince of Teck will distribute the prizes 
to the Art Students of the South Kensington District School on 
Tuesday, the 15th February, 1870, at three o'clock, in the Lecture 
Theatre of the South Kensington Museum. 

Great YARMouTH Harpour.--Mr. Cubitt, C.E., has been 
requested by the Public Works Commissioners to inspect certain 
works which are being carried on for the improvement of Great 
Yarmouth harbour. A loan of £27,000 has been obtained from the 
commissioners to carry on the works, and £15,000 of this amount 
has been already expended. 

THE NEW LABORATORY SUPERINTENDENT.— It is rumoured that 
Colonel Millward, Royal Artillery, now Assistant-Director of 
Ordnance under the War Department, is to be appointed to the 
post lately held by Culonel Boxer at the laboratory at Woolwich. 
It will be remembered that Colonel Millward accompanied the ex- 
pedition to Abyssinia. We have heard another rumour also in- 
volving a ** Colonel.” 

THE renewals effected by the Midland Railway Company out of 
revenue during the past half-year were twenty-two locomotives, 
twenty-two carriages, thirty-one brake vans, nine carriage trucks, 
and 341 trucks, the entire cost being charged to revenue. The 
length of permanent way relaid during the past half-year was 
fifty-one and a-half miles ; upon nearly tive miles steel rails were 
substituted for iron rails, and upon the remainder of the line, &c., 
laid iron rails of greater Bede: were used, 

TEMPERATURE IN COAL MINES.— Mr. Hull’s paper read before 
the Royal Society last week, ought to have cotsiderable interest 
for the consumers of coal, From experiments made at the Rose 
Bridge Colliery, near Wigan, the deepest mine in Britain, it ap- 
pears that, at a depth of 808 yards, the temperature of the coal is 
ninety-three degrees and a-half. It will be readily inferred from 
this fact that the cost of labour and timber for props must be im- 
mensely increased, and the danger augmented, No donbt 
geologists are right in their belief that below the Predstone are 
inexhaustible beds of coal, but if the temperature increases in the 
ratio of 1 deg. to every 55ft. (as Mr. Hull’s paper implies), it will 
be necessary to train a race of salamanders to work the mineral,— 
Pall Mall Gazette. 

THE CHAMBER OF COMMERCE OF BIRMINGHAM, at their meeting 
last week, said that they could not congratulate one another upon 
any great improvement in trade during the past six months, 
Although in many exceptional articles business had been very 
good, manufacturers generally had not been fully engaged. The 
following clause in the council's report has led to much discussion 
in and out of this district :—In the iron trade the power of pro- 
duction has so greatly increased, especially in the North of England, 
that any fresh demand for iron is met by an excess of supply. The 
advance of prices has also barely kept pace with the rise of wages. 
Belgium and Prussia, and other countries which were importers 
ot hardware and heavy ironwork, &c., meet us as keen competitors 
in neutral markets. ‘Chis is the more to be regretted, as ten years 
ago we considered that in nearly all such manufactures, with the 
advantages of our coal-fields and skilled labour, we could defy 
competition. It is impossible for this country to continue to be 
the greatest manufacturer if the wages of our artisans are to be 
very much more and their hours of labour very much less than 
those of the workmen in the other countries with which we have 
to compete, unless our countrymen maintain their lead in skill 
and intelligence. Considerable attention has been drawn by our 
merchants to the mortifying fact that the United States 
are great exporters of edge tools, agricultural implements, 
and very —~ articles of small ware, not only to South 
America and the Brazils, but also to our colonies, In Austra- 
lia a very large proportion of the goods in a hardware store 
are of American manufacture, but made out of English iron and 
steel, paying a heavy duty, and manufact..red by American work- 
men earning fully 75 per cent. higher wages, and with the value of 
money much greater, thus beating us, with charges on the raw 
material of 50 per cent., and on wages fully 100 per cent., in the 
trades that used to be specially our own. This evidently shows 
that it is not a question of wages alone that is operating so dis- 
advantageously against this country. It can only, therefore, be 
attributed to the greater aptitude of many of the foreign workmen, 
and their intelligence, which induce them to seize every oppor- 
tunity of improving their manufactures by novelty of construction 
and excellence of make. If these questions were more closely 
studied by trade societies, which are now influencing so greatly 
the manufacturing industry of the nation, it would be the greatest 
benefit to the whole community. Whilst some writers contend 
for its accuracy, others lay as much blame to the masters as to the 
men ; and the Birmingham Trade Council, which is composed of 
Birmingham artisans, assert that it contains its refutation within 
itself, and they have rejected a proposition to consider it at a 
special meeting. 


LITERATURE. 


A Practical Treatise on Metallurgy, adapted from the last Gem 
man Edition of Professor Kerl’s Metallurgy. By Wittiam 
Crookes, F.R.S., and Ernst Réuric, Ph. D., M.E. In three 
v ols., 8vo. Longmans: London, 1870. 

[Firtu Norice.] 


We can conceive no more fruitful, we might say in that 
sense, and, having regard to our national industries and pres- 
tige, not any noblersubjectfor which the British Government 
might place a grant of £5000 at the disposal of the Council 
of the Royal Society than for the prosecution of a funda- 
mental and exhaustive research as to the coustitution, pro- 
perties, and production of steel, or of steels; for it is far 
from improbable that there are several radically distinct 
chemical combinations, each of which—as Carou, Zander, 
Deville, Jullien, and others have suggested—may possess 
an analogous chemical type though diverse constitution, 
and with the physical properties of steel more or less 
common to all. If such—we regret to confess—an highly 
unlikely act of Government should occur, we would only 
say, let neither State chemists nor professors with appoint- 
ments which ought to fully occupy their time, nor 
steel patentees, nor manufacturers have anything to 
do with the direction or conduct of the investigation. 
How not to do it is the sure rule of the first; 
how to ride and feed their own hobbies that of the 
second. Let the Royal Society call what informa- 
tion or counsel it likes, or can get, to its aid, for 
chalking out the trains of research to be undertaken ; 
that done, put each such distinct train into the hands 
of one capable man, with sufficient practical aid of steel 
works, if necessary, at command; require his work to be 
done within a reasonable limit; pay him for his time 
and labour; but let the published results stand or 
fall upon his own undivided responsibility and repu- 
tation, and these alone. This much we may take as 
pretty certain, that with the grand State labora- 
tories of Leipsic, Bonn, and Berlin, now in full swing, 
it will not be lent before Germany shall have taken this in 
hand—anticipated us, not only in the glory, but in some 
of the advantages of the earliest and completest new 
knowledge. 

We can scarcely, however, dwell longer within our 
allotted space upon the steel division of this work. Even 
before having reached its last pages we notice some ex- 
amples of what appears to be want of care in revisal of 
the rough translation sheets, as well as of the 
proofs. What does this mean, for example? p. 235. 
“When the production of the softer kinds of 
steel is designed, additions of—so-and-so—are some- 
times made in order to increase the hardness 
and strength, or it may be to increase the hardness only.” 
Again, page 266, Mayr, in Bochum, has employed re- 
fractory clay for moulds for steel castings of complicated 
form. “Former attempts with such moulds were not 
successful, owing to the difficulty of obtaining a material 
which offered sufficient resistance to the high temperature 
of the liquid steel, and at the same time to the contraction 
of the casting.” ‘This is nearly the couverse of what is no 

oubt meant, viz., that the difficulty was that hard fire 
clay moulds were needed, so as to resist their being fused at 
the temperature of the liquid steel, but these were so rigid 
that they prevented the castings from contracting as they 
cooled, and so broke them. 

Such blemishes are few, but they are not unimportant, 
if, as here, tending to mislead; they can be weeded out of a 
second edition ; and when that shall be, as no doubt it 
will be called for, we should counsel some weeding of 
matter here and there from Kerl’s original also. He was, 
like many compilers, a little omnivorous, and ina few para- 
graphs has admitted bits of downright trash—e y., at 
p. 286, the very last of the steel, we have a half page nearly 
on “ the regeneration of burnt steel.” “ Burnt steel, which 
is friable and brittle, may be reconstituted by plunging it 
into carbonising agents.” Of these four or five compounds 
are given, all nearly equally absurd. Here are two sam- 
ples ; Wagner employs—500 tallow, 125 black pitch, 375 
sal ammoniac, 125 ferrocyanide potassium, 75 black pepper, 
30 soap = and 30 common salt. Schnedermann :— 
5 kilos of resin, 2°5 of fish oil, 1 of tallow, and 125 grammes 
of assafetida. Why not some caper sauce !—or ced liver 
oil might improve the constitution of the steel! Our 
able friend must have nodded when he passed such 
cookery unnoticed. It reminds us of a recipe for a weld- 
ing powder which was bought for a round sum by an 
engineering firm within our knowledge from a working 
blacksmith, who was singularly adroit in welding on cast- 
steel sledge-hammer faces. The powder was—melted (i.e. 
glass of) borax, ground with red wafers, and moistened 
with spirit of wine. 

The following chapter, that on fuel, deals largely and 
comprehensively with its subject, giving, after a brief 
section on fireplaces—i.e., furnace hearths or grates—a 
pretty good though unequal sketch of the industrial history, 
proportions, preparation, and uses of the four great staples 
of manufacturing fuel, namely, peat, wood, coal, and 
gaseous fuel, and with sections as to pyrometry, and what 
may be viewed as the science of fuel in application ; but 
this, as well as the succeeding part of the work, leaves much 
still to be desired, and which we hope to find given in a 
future edition. A much more severely discriminative 
hand,too, isyetneeded over Kerl’stext. Thus, under the head 
of pyrometry, we have uearly every obsolete and long 
useless attempt at a pyrometer—such as that of Wedge- 
wood—described with nearly equal minuteness, while the 
only instrument that in these days is likely to become a 
trustworthy and useful one for high heats, namely, the 
resistance pyrometer, is not even alluded to, whilst the air 
pyrometers, with platinum hollow ball,of Schmidt, Petersen, 








| and Pouillet, are passed without a word of warning to the 








reader that the researches of Graham and others have 
proved these incapable of even an approximately true 
result, 

A good deal of information is collected as to turf or peat 
fuel, possibly as much as that very wretched fuel deserves; 
but much important matter as to its preparation and use 
has not been collected or referred to; for example, a 
valuable paper on the preparation and uses of turf, and 
measures of comparative value with coal as fuel, contained 
in the “ Transactions” of the Institution of Civil Engineers 
of Ireland. We observe, too, here and there, though rarely, 
statements which are inexact or wrong; ¢.g., What is meant, 
at p. 346, in the table, by giving 1450 deg. to 1850 deg. 
Cent. as the temperature of gaseous fuel? That de- 
pends on the way it is burnt, and in a regenerative fur- 
nace may be anything up to the theoretic limit of the heat 
of combination. Again, p. 449, anthracite — now 
almost exclusively used in the , United States, &.— 
“was, some fifty years ago, regarded as incombus- 
tible refuse, and thrown away.” More than one 
hundred years ago it was a common fuel in Ireland, at 
least. Dr. Robinson, of Armagh, proved about as many 
years ago, that in wind furnaces, with a powerful cutting- 
blast—such as in Sefstrém’s wind furnace—a more power- 
ful heat can be produced by pure Irish anthracite than by 
any other fuel, owing, in part, to the absence of all slag 
from ashes; and he believed he had succeeded in fusing 
platina in a furnace thus fed and washed, but was mis- 
taken. . Nor do we believe that pure platina, unchanged, 
has ever been fused in any furnace, though probably it 
might be in one of Siemens’ regeneratives. 

Some illustrated examples in this section are given of 
coal washing apparatus, but machinery for this purpose has 
been greatly simplified in Westphalia. Weobserve, also, some 
good matter on the subject of coke ovens, but much more 
might be added ; in truth, the important subject of coking 
coal might have extended to an entire section by itself. It 
is a subject upon which there is great want of accurate 
thought and information yet, much as has been achieved. 
Every coke maker, nearly, says that to collect and utilise 
the waste heat of the ovens is sure to deteriorate the coke; 
but we have never found one who could render any good 
reason for this dogma, handed down from one to another. 
Nor is there much known with exactitude, as to what is the 
best possible heat of the coke oven for making, under given 
conditions and material, the best, ie, the hardest and 
densest coke. The limits are pretty clear, if we coke at a 
temperature just reaching a red heat, as Gensanne, 
above a century ago, showed, we obtain little else but tar 
and coal oils, with a light caput mortuum of nearly value- 
less coke. Again, if we coke at a very elevated temperature, 
approaching a white heat, we get volumes of light and 
some heavy gases, but no coke of good quality. 

In the Westphalian coal-field, where coke making is car- 
ried on upon a vast scale, the common opinion of the oven 
tenters is, that whenever the fine dull black, Auirlike car- 
bon is met with in the cavities of the coke furnace, as an 
accidental product, the coke is of the best possible 
quality, and the view we believe is correct. But what is 
the temperature, what the other conditions in which this 
accidental and curious product is formed? 

We are unable to express the full approval we should 
wish, of the manner in which the third great chapter, that 
on refractory materials, has been produced. Under the 
steel chapter there is some information of a merely technical 
class as to the production of crucibles for cast steel melt- 
ing. Here we have, or ought to have, all that relates to 
the best material for furnaces, and the principles of choice, 
and how to combine these or modify them to special ends. 
Now sucha chapter, according to our notions, ought to 
start with what constitutes the real science of the matter : 
the masterly researches that have been made by Berthier 
on the combinations of earths and oxides with each other, 
and with silica, in relation to fusibility, and the resulting 
compounds; and, indeed, it should take the subject up at a 
date before Berthier was born, namely, with the know- 
ledge acquired by the older chemists and metallurgists, 
chiefly empiric, but certainly not omitting in detail the fine 
experiments of the last century made by Kirwan, which, 
anticipated some of Berthier’s results, 

This chapter has, in fact, been compressed into twenty-one 
pages—a space within which it was wholly impossible to 
have done it justice. Within that space, and within the 
practical, or merely technical, view which the authors have 
prescribed to themselves, we are bound to add that 
the information conveyed is good, important, and exact. 

These unfortunate fewerfest mauterialien were thus com- 
pressed, no doubt, to make more room for the bulky and 
valuable supplement of more than 250 pages, which con- 
cludes the volume. This consists in a well made selection 
of a large number of the most important special memoirs, 
papers, projects, or descriptions of novel matters in 
reference to various branches of metallurgy which have 
from time to time appeared while these volumes have been 
in course of publication, There are twenty-eight such in 
all, commencing with Mr. Lowthian Bell’s paper on the 
“Chemistry of the Blast Furnace,” and including 
Schintz’s ‘“ Blast Furnaces,” Richardson’s “Puddling 
Process,” Bessemer’s recent patents for what he denomi- 
nates “high-pressure blast furnaces,” Dr. Paul on the 
“Uses and Values of Liquid Fuel,” and other important 
documents which we cannot enumerate. 

There seems tohave been here one unobserved point passed 
over: Mr. Hargreaves’ paper, on the “ Separation of Phos- 

horus from Iron,” read at the Polytechnic Institution at 
a in May last, is transcribed without notice of 
Mr. Heaton’s connection with what is called by the author, 


‘and here “Mr. Hargreaves’ method of separating phos- 


yhorus.” 

: There are three or four very valuable papers in this 
supplement upon the metallurgy of lead, silver, and 
copper, and, though but a judicious compilation of matter 
which has appeared elsewhere, it is of immense advantage 
to have this créme de la créme—previously scattered 
through many journals, periodicals, narratives, and pam- 
phlets—here put together and made accessible with ease to 
the metallurgic reader. Upon the whole, we may congra- 
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tulate Dr. Crookes and Dr. Réhrig upon having ably ful- 
filled and creditably reached the end of their heavy and 
laborious task, and ourselves upon the accession which 
they have made to the stan technical literature of 
England. 


LETTERS TO THE EDITOR. 


‘(We do not hold ourselves responsible for the opini 
Correspondents. ) 


THE LEADS OF CROSSINGS, 


oy PP your impression of the 7th inst. you publish Mr. Grip- 
r’s letter on the subject of ‘‘ Leads of Crossings,” and in which 

e advocates a culculated length for the switch rail, even to the 
extent of 21°66ft. 

Looking at the matter in a practical light, I must say that, al: 
though probably well worked by Messrs, Saxby and Farmer’s lock- 
ing levers, it is a longer switch than I should like to put into a 
goods yard or where there is much shunting, as a wagon coming 
eae out of such long heavy points some frosty morning they 
would be apt to stick at about a quarter open, and thus shortly let 
something off the road. I now write to advocate what Mr. Gripper 
deprecates, viz., a uniform length of 15ft. for the switch as being 
the most convenient— not so short as to ‘“‘wrench” any engine 
passing over, nor so long as to require excessive weighting to pre- 
vent sticking in bad weather ; this heavy weighting is very objec- 
tionable, as switches are often not pressed home when held for the 
other road to which they lie for. 

Crossings are usually made of inclinations varying from 1 in 5 
to 1 in 12, and it will be seen by sketch that these various angles 
do not affect the length of switch. 
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At the heel the 15ft. switch is spaced usually ljin. from stock 
rail; this distance, together with width of rail (2jin.), gives an 
offset of 0°35ft., which, in 15ft., answers to a curve of 300ft. radius ; 
if this curve is continued beyond heel of switch it will be found 
to cross the opposite rail at a distance along it of 544ft. from switch 
point and at an angle requiring a crossing of 1 in 5°40. If it is 
desired to put in a crossing of the commoner angle of 1 in 10 as 
being more durable there will be a portion of the lead straight, 
which is a favourable feature, as it is desirable to have the road 
straight some feet each end of the crossing if possible. 

I trust the sketch will explain itself, viz., that with a uniform 
length of switch crossings of all ordinary angles can be used, and 
beyond the crossing a fresh curve of any radius can be commenced 
without affecting that of the lead. 

I do not find the 300ft. radius too sharp, having trains running 
twenty miles an hour through roads of this curvature; the “swerve” 
is considerable, but there is no shock. 

The case of a road running out of a straight line is only con- 
sidered, the other two cases of going off inside and outside of a 
curve can be easily worked out by those who require to adopt 
them ; the angle of crossing is known, and the radius, 300ft. con- 
stant; from these the length of straight and curved portions of 
lead can be calculated. 

With regard to the exact length of the lead, for the matter of 
12in. one way or the other, few engineers would heed that amount 
if it involved the trouble of cutting a rail; still in most cases a 
“‘closing piece” has to be used, and this can be as easily cut to 
exact length as not. 

In the sketch D C measures 54}ft. when lead is all curve, and 
requires a crossing of 1 in 5°40; with crossings of more acuteangles 
the curved portion is shortenel. The dimensions given refer to 
the Irish gauge of 5ft. 3in. 

January 28th, 1870. W. GREENHILL. 

RAMSBOTTOM'S WATER PRESSURE ENGINES, 

Srr,—While expressing our thanks for your kindness in illus- 
trating our water power engine, we regret to see that through 
some misapprehension of our tracings of the reversing valve, 
Fig. 5, your engraver has mistaken spaces for solid parts, and solid 

at parts for spaces, and thus rendered the valvular 
FIGS. construction unintelligible. Enclosed we send you 

f a lined sketch, the line shading showing the solid 
portions of valve. If this had been done before it 
would probably have been less liable to mistake. 
Will you kindly oblige by publishing this expla- 
nation in your next issue, with accompanying 
tracing or otherwise? for the illustrated engine 
being for reversing pmasnee. more especially the 
manner in whhic the steam is conveyed by the 
channels C, D, to the recessed cavities A, B, 
from the pressure side of the valve, to reach and 
neutralise the pressure by means of the cavities 
aforesaid, is the important part to be clearly 

J. RAMSBOTTOM AND Co. 
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understood? 
Leeds, January 29th, 1870. 
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HOLLOW BLADE SCREW PROPELLER. 
S1r,—I beg to send you for insertion the following particulars 
of a hollow blade screw propeller, with the view of eliciting the 
opinion of some of your correspondents as to its action, The 
blades are constructed with a hollow orinternal flat space, which has 
central or entering orifices both onthe after sides of blades, at their 
roots, and infront face of boss ; also terminal or discharging orifices‘at 
the tipsof blades. Curved guide vanes areso disposed in the flat space 
as to form es leading from the entering to the discharging ori- 
fices. The intention is to cause a stream of water to flowinto hollow 
space in blades through entering orifices, and to be impelled by 
centrifugal action of revolving blades radially along internal 
passages in blades, and thence be ejected from the discharging 
orifices in a rapid stream, of sufficient volume, and in such man- 
ner, a8 to counteract source of positive slip. It is also intended, 
by injecting such streams immediately behind blades with a more 
rapid motion than that of backward current created by blades, 
to afford an increased density or urgency to the reacting pressure 
of resisting medium within the screw’s diameter, as that by such 
auxil reaction to supplement the propulsion of screw. A 
modified form of Hodson’s screw is adopted. The axis or shaft 
is inclined with a dip aft, in order to direct the cone of backward 
current downwards against the denser or more confined medium, 
than if directed horizontally or towards the surface. 
31st January, 1870, A. B. 
THE INVENTOR OF THE LINK. 


Srr,—I am a constant reader of your and of late 


have been interested and somewhat amused at the contro 
which has been going on upon the subject of the lak motion, — 





I do not claim for Mr. William Brunton, my father, the credit | 
3. being the original inventor ; but in the absence of the working | 


, which are long since lost, Isend you herewith a fac- 
simile of an original sketch now in my possession made by an 
employé at Neath Abbey Ironworks, describing to his friend “ the 
working gear of a winding engine for winding up an incline on a | 


civil engineer, in 1832.” 

The railway referred to, starting from the Ynyseedwyn Iron- 
works, ran by an incline up the Drym Mountain, and there joined 
the Brecon Forest mineral railway. 

In 1832 I was resident engineer on the works of this line, under 
my father. The engine for working the above mentioned 
incline was made at Neath Abbey, and is the one referred to in the 
sketch enclosed. I leave these facts to speak for themselves, | 
believing they will show that whoever was the oriyinal inventor, 

| 


railway in Glamorganshire designed by William Brunton, Esq., | 
| 


the link motion was in use as far back as 1832. 
JOHN Brunton, M.I1.C.E. 
Institution of Civil Engineers, Gt. George-st., Westminster. 
February, 1st., 1870. 





CHIEF ENGINEERS OF H.M. DOCKYARDS, 

Smr,—The thanks of the profession are due to you for breaking | 
the ice in your last number, on the subject of the recent 
changes as regards the ‘‘chief engineers of H.M. dockyards,” 
and | trust the subject will not be allowed to rest again until it 
has been thoroughly ventilated. It really geems monstrous that a 
public department like the Admiralty should set the precedent of 
appointing and styling men “ chief engineers” who have had no 
professional education or training to tit them for the post. In | 
fact, I doubt much, Sir, whether some of the master shipwrights, 
who have been lately dubbed by their lordships ‘‘ chief engineers,” 
have any knowledge of the engines of which they are supposed by the 
public to have the supervision. If the Admiralty authorities had 
wished to make the engineering department subservient to the 
shipbuilding, they could have done it without this additional 
insult to the profession. It is high time that some of the engineer- 
ing societies took the matter up, and sent a strong remonstrance to 
their lordships of the Admiralty on the subject. 

February 7th, 1870. A MARINE ENGINEER, 











ENGINEERS IN INDIA. 

S1r,—The condition of the civil engineers in the Department of 
Public Works in India has now been prominently brought before 
the public of Great Britain. The Government of India have 
officially declared their intention of improving the service gene- 
rally; and if we are true to ourselves and the profession the 
Government will, in justice to us, accord us, if not all, at least 
many of the privileges of the civil service. It is to be highly 
deprecated that in trying to obtain from the Government redress 
we should seek to depreciate the Royal Engineers. They are a 
well-educated, fine body of men, and they have shown what self- 
taught engineers can do. And if our department is to be recruited 
with “‘ tive guinea course ” civil engineers, the superior education 
of the Royal Engineers must assert itself, to the detriment of the 
former. But if we are ever to develope by public works the 
resources of India, and open up the mighty fields for English 
commerce and industry that must exist in this country, the 
Department of Public Works must be remodelled. The enormous 
works even now contemplated cannot be successfully carried out 
by self-taught military engineers, nor ‘‘ five guinea course ” civil 
engineers; and to treat on this important matter is the object of 
my letter. 

The Addiscombe engineers were promised, as a reward for their 
diligence, good appointments. That they have gut them, and will 
keep them, is a thing that they admit themselves, and we have no 
right to blame them for it ; but it has not apparently occurred tu 
my civil confréres that we, by our personal fitness aud ability, 
should compel the Government to give us their privileges in pre- 
ference to Woolwich engineers; and it is only by having our 
— ena recruited by efticient civil engineers that we can hope 
to do so, 

The mercantile people of England should be thoroughly alive to 
the fact that the enormous works already contemplated to be 
carried out by this department must be put in the hands of 
efficient engineers. It cannot for one moment be considered 
desirable that so large a department should be administered by 
military engineers. There are not the means of supplying them. 
and if there were they would either be good civil engineers and 
bad military engineers, or vice versa, Neither, again, can it be 
administered by inefficient civil engineers. From the careless way 
in which the Government have been admitting civilians into this 
department, it would almost appear as if they were desirous of 
making Lord Stanley’s (now Lord Derby) plan a failure, in order 
that the civil engineers should me in status subservient to the 
military engineers, or to get thence into similar positions to the 
clerks of works in the Ordnance Department at home. I should 
be loth to actually say that it was even contemplated; but the 
first part of my remark is true, and it is currently reported that a 
great many more military engineers are to be sent out for employ- 
ment in this department. 

I believe that nearly all the first civil engineers were either 
trained civil or mechanical engineers, and the latter, from having 
considerable experience of different sorts of work, have proved 
quite efficient men also. I have heard the Government are 
extremely well pleased with the men they have recently engaged 
for short terms, and, of course, it is simply because they know 
their work. But if the majority of our so-called civil engineers 
are to come from ‘‘cramming shops,” both the public service and 
ourselves must suffer. We do not want men whose greatest 
practical experience has been following, with twenty or thirty 
others, a dapper little man in a frock coat, with an old Y or dumpy 
level, like a flock of sheep, or from any distinguished “civil 
engineer,” who has passed No. 1, 4, 5, &c.; but we want men who 
ot ee ee eee eee 
at least by testimonials and examination, prove their practi 





ability. We require men who can take out the strain on the bridge 
they have to design, and at the same time can tell a good piece of 
timber from a bad one, a good joint from a bad, who have some 
idea how to use tackle, to erect the superstructure, who can place 
labour to the greatest advantage, who, from the choosing of a brick 
soil, can turn out a brick fit for use—in fact, who can, to use’ the 
hackneyed phrase, understand how 
work is done in a thoroughly work- 
manlike manner. Europe is the 
only school where a practical in- 
sight may be had into first-class 
engineering work, and although 
we cannot except a man of twenty- 
three to be an experienced engi- 
neer, it is not too much to expect 
that a candidate for ourdepartment 
should have been reared in such 
a school, and taken advantage of 
his opportunities. Members of 
the Department of Public Works 
are well informed, but much 
wanting in practical experience; 
and this cannot be gained at pre- 
sent in the department. A few 
years hence it may be a good 
school for the young engineer, but 
at present itis not. if the Go- 
vernment want to be exclusive in 
their appointments to this depart- 
ment, they can have a special 
school for the theoretical training 
and insure a certain amount of 
practical experience, in a similar 
manner to the course prescribed 
for the appointments in the Forest 
Department (see the Government 
advertisements), or keeping to the 
same theoretical examinations, and 
insisting on good testimonials from 
known engineers, by raising the age of admittance from twenty- 
three to twenty-five years of age, and increasing the pay on entrance, 

I trust this letter may lead to a discussion on the organisation 
of this department, with reference to the work even nuw contem- 
plated, and I am certain it will be made evident that its constitu- 
tion must be of civilian element, supplemented by such surplus 
military engineers as it may be desirable to give appolutinents to, 
who should hold the highest or lowest places, as circumstances 
might direct, and that no more appointments should be made from 
the other branches of the military service. This cannot be carried 
out until a thorough reform is made in the supply of civil 
engineers, and it behoves the mercantile people of Engiand to see 
that this is done at once. The profession should see to it, as India 
will afford an enormous field for engineers in the State works con- 
templated. ™ x 

Fort Hoti, Murdan, January Ist, 1870. 





VENTILATION, 

Sin,—Your impression of Jan. 28 containsa view and description 
of a simple and, | believe, effective contrivance, called ** Jackson's 
chimney terminal,” for the purpose of improving the ventilation 
and preventing the down-draught of chimneys. 1t brings forcibly 
to our mind the sad reflection that so little is taught and as little 
known of the principles which guide the ventilation of our house 
chimneys, workshops, and public buildings generally. Tue 
repeated attempts and the consequent failures which we see so 
frequently made upon the haphazard principle in dealing with the 
invisible agent, the atmosphere, prove the truth of my assertion 
that we, as a people, as engineers, and as architects, know as yet 
very little on this subject. 

A case or two in point will illustrate my meaning. In this 
neighbourhood there is an engine shed built to contain six engines 
ou two lines of rails. The building is 10Uft. long by 40ft. wide, 
and covered by a slate roof in the usual manner, with a so-called 
ventilator at the top running the full length of the shed. One 
end only of the building is open, the two sides and the opposite 
end being blank walls, with the exception of a small door at the 
innermost end of the building for tne convenience of the work- 
men. I mayfurtheraddthat there is no high erection or hill of any 
kind in our immediate proximity to cause eddying winds. Yet, 
notwithstanding the smoke from the locomotives, it would insist on 
only one mode of exit, viz., the entrance ; for after rising from the 
chimneys, and filling the entire body of the shed, it would roll 
out in volumes from the doorway. Such a state of things con- 
tinued for about seven years, during which time a variety of 
grouping experiments were tried with a view to abate the nuisance, 
First, a number of extra skylights, made to open, were fixed into 
the roof. This proving futile, the roof was then slated up to the 
ridge on the side next to which the heaviest winds prevailed; and 
as no good resulted from this, the ventilator was stripped of its 
slates, and remained uncovered during one entire winter. Still 
little or no improvement was observed. Then four large openings 
about 5ft. diameter were made in the side walls, but no smoke 
could be enticed out. Then, and finally, as a last resource, wooden 
chimneys were fixed through the root ior each locomotive to stand 
under, and for the first tame during seven years the place was 
cleared of smoke. 

Now a little examination of the building will enable us to see 
that the smoke could not escape by any other way than the 
entrance, for the current of wind blowing along the roof, and 
entering unbroken through the ventilator, bends down over the 
top into the body of the shed below, in order to maintain the 
equilibrium, for no other mode of entrance presents itself to the 
wind except the insufficient area of afew skylights; the action 
of the ventilator, therefore, becomes reversed, and takes in the 
current of wind instead of letting it out, carrying with it, as a 
matter of course, the smoke that had risen in its endeavour to 
escape. The cause of the mischief being made apparent to the mind 
of the inteiligent observer, the remedy will immediately suggest 
itself, viz., to prevent the down draught by the interposition of 
movable shutters, or by a suitable arrangement of louvres to 
deflect the wind through the ventilator, and thus cause an inclined 
current to flow upwards and through 1t, discharging itself to lee- 
ward of the roof; in other words, to direct the wind so as to assist 
the ventilation and not destroy it, as in the present instance, 

In the foregoing case the abortive attempts to ventilate were 
not made by what is known as ‘‘commou workmen,” for the 
establishment is officered by an engineer-in-chiet, hissubs and a 
locomotive superintendent, whose united salaries amount to avout 
£950 per annum ; itis therefore fair to presume that the intelligence 
brought to bear on the case would be of no common order, 

The other example is a new gas works with a retort house about 
G0ft. long by 48ft. wide, covered by a circulariron roof; with the 
usual ventilation at the crown, and covering one-fifth of its leugth. 
As there isno chimney constructed to carry off the products of com- 
bustion from the furnaces and retorts, the whole of those gases 
must find their way through the opening in the roof; the effect in- 
side is therefore more easily imagined than described. ‘There are 
several doors and windows in the place ; but as they cannot be kept 
open at all times of the day and night the result was partial sufto- 
cation to the men on duty, so that they were compeiied to drivé 
a swall hole in the wall and sit with their moutns to it on the 
inside when not otherwise employed. The writer of this, 
from feelings of common humanity to men thus circumstaneed, 
explained to them how that, with two boards placed on the 
weather side of the ventilator, which could be changed as the wind 
shifted, the nuisance would be abated; the advice was instantly 
acted upon, and in less than ten minutes from that time the build- 
ing was clear of all sulphurous fumes, and has remained so, The 
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temporary boards are now being replaced by permanent shutters, 
to work with a cord from the floor. 

The design of this roof, together with its erection, was carried 
out by a professional engineer with a duly qualified assistant; yet 
what a sad memento of professional skill they left behind ! 

The designers of these roofs seemed to ignore the existence of any 
current outside; the currents of their thoughts seem to glide in the 
old-established groove, viz., ‘‘that smoke and heated air, being 
specifically lighter than the surrounding atmosphere, will there- 
fore rise to the highest part of the roof, and escape by any con- 
venient aperture left for that purpose.” That is quite true, so far 
as it goes; but if on arriving at the apex it is met by an opposing 
current of a greater initial velocity rushing inwards, it has 
then no alternative but to be driven back, and after filling the body 
of the building with smoke, escape by some of the doors or 
windows to leeward, Boreas. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months 


2891. Jutes Krrcuer, Cannstadt, Wurtemberg, and Emre Esyer, Stutt- 
gard, Wurtemberg, ‘‘An improved mode of removing print from 
paper.”—5th October, 1869. 

3630. ABRAHAM HALL, Quarmby, Huddersfield, Yorkshire, ‘‘A new or 
improved reversible fabric, and in the means of producing same.”— 
15th December, 1869. 

11. Freperick Jones Dvucoan, Bristol, ‘‘Improvements in portable 
stoves, lamps, and lanterns.”—3rd January, 1870. 

65. Georce Litre, Oldham, Lancashire, ‘‘ Improvements in machinery 
for combing cotton, wool, and other fibrous materials.”—8th January, 
1870. 


113. Grorce THorneLor, London Wall, London, “ A new flexible valve 
for regulating the flow of fluids in pipes, also used in apparatus for the 
manufacture of gas.”—13th January, 1870. 

119. Pepro Nisser, New-road, Whitechapel, London, ‘‘ A new simplified 
explosive substitute for gunpowder.”—l4th January, 1870. 

130. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Improve- 
ments in wooden pavements and in cutting the blocks therefor.”—A 
——— from William Wilmot Ballard, Elmira, Chemung, New 

York, U.S. 

131. Epwarp James Jerrs, Hammersmith, Middlesex, ‘‘ Improvements 
in apparatus for recording the number of passengers who travel in 
omnibuses or other vehicles, together with the value of the fares paid 
by such passengers, applicable to other purposes.”—L5th January, 870. 

135. Tuomas WELTON, Grafton-street, Fitzroy-square, London, “‘ Improve- 
ments in stoppers for jars, carboys, bottles, casks, and other vessels, 
and in the manufacture of such articles to which the stoppers may be 
applied.” 

142. Joun Ricwarpson, Union-street, Pocklington, Yorkshire, ‘‘Im- 
provements in the manufacture of artificial manure.”—17th January, 
1870. 

143. THEopore Ryron Huppert, Kentish Town, London, ‘A novel 
arrangement and construction of gas burner.”—A communication from 
Augustus Hubbell, Washington, Columbia, U.S. 

149. Henry Woopcrorr Hammonp, Manchester, “A new lever for 
changing alternate rotary motion into continuous rotary motion, and 
vice versa.”—A communication from Joseph Julien Chenal, Genissait 
(Ain), France. ‘ 

150. GeorGe Greson Bussey, Museum Works, Rye-lane, Peckham, Surrey, 
‘‘Improved apparatus in connection with the ariel top, and which is 
applicable to other purposes.”—18th January, 1870. 

173. Georce Henry EiuIs, Gracechurch-street, London, “‘ Improvements 
in the mode of constructing ladders.” 

177. GrorGe Epwarp Fawcus, North Shields, Northumberland, ‘ Im- 
provements in refining lead.” 

179. WittiaM Lawrence Wi py, Regent’s Park-road, London, “ Improve- 
ments in steam engines.” 

181. WittiamM Srtons and ANDREW Browy, Renfrew, N.B., “ Improve- 
ments in plant or apparatus used for dredging purposes.”—20th 
January, 1870. 

183, Freperic Rotic, Havre, France, “Improvements in the construc- 
tion of watches.” 

184. Witttam Epwarp Gepce, Wellington-street, Strand, London, “ An 
improved process for preserving bread in a reduced bulk.”—A com- 
munication from Jeau Joseph Auguste Mouriés, Boulevart Bonne- 
Nouvelle, Paris. 

185. MartHEW ANDERSON, Leith, Midlothian, N.B., ‘‘ Improvements in 
discharging grain from ships and elsewhere, and in the apparatus or 
means employed therefor.” 

186. Jutes Reicnet, Berlin, Prussia, ‘‘ Improvements in buttons and 
clasps for linen and other garments, likewise applicable for the fixture 
of any article of toilette to human apparel.” 

187. Freperic WHITFIELD, Birmingham, ‘‘ Improvements in locks.” 

188. Tuomas James Situ, Fleet-street, London, ‘‘A new or improved 
process for cleansing, drawing, and tinning wire.”—A communication 
from Jean Baptiste Auguste Daubié, Blanc Muyer (Vosges), France. 

189. FREDERICK CHARLES SOUTHWELL, Rugeley, Staffordshire, ‘‘ Improve- 
ments in chaff-cutters.” 

190, Witt1am Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the treatment or preparation of various natural substances, so as to 
render them applicable for use in journal boxes and other parts of 
machinery or other articles whose surfaces are intendcd to be subjected 
to friction.” - A communication from Stuart Gwynn, New York, U.S. 

191. Frankurn HockineG, Broad-street, Ratcliff, London, ‘‘A new or 
improved means of securing or fastening the leaves in music, 
periodicals, and books, applicable for securing together paper of various 

inds, and samples and patters.” 

192. Witu1aAM Ropert Lake, Southampton-buildings, London, 
improved toy air gun and projectile for the same.”—A communication 
from Henry Josiah Griswold, Paris. 

193. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘ Improve- 
ments in the manufacture of chains and chain cables, and in machinery 
for the same.”—A communication from Augustin Onésime David, 
Boulevart St. Martin, Paris.—21st January, 1870. 

194. JoHANN MAXIMILIAN PLessnerR, Golden-square, London, ‘ improve- 
ments in apparatus for and in the treatment of liquid fuel, and in the 
application thereof to prime movers.” 

195. James Macqueen, Ashton New-road, Manchester, ‘‘ Improvements 
in self-acting mules.” 

197. Ropert Frevpen, jun., and Taouas Firtpen, Walsden, Lancashire, 
‘Improvements in the construction of pickers for looms,” 

198. Francis Sieicn, Wakefield-street, Regent-square, London, “ Im- 
parting elasticity and strength to chain cables of ships or to any other 
description of chain.” 

199. Joun Dawson and Tnomas Constantine Fawcett, Leeds, Yorkshire, 
“Improvements in raising gigs used in the process of raising the nap 
of woollen cloth or other fabrics.” 

200, Wittian Henry Berry, Georce Jowett, and James Woop, Sowerby 
Bridge, Yorkshire, ‘“‘ Improvements in water or other liquid or fluid 
meters.” 

201. Joun Rosert Jonnson, Rathbone-place, London, ‘‘ Improvements 
in the preparation of paper or other surfaces for the production or 
manufacture of pictures by photography.” 

203. WiLt1AM Tuurston Warre, Southampton, ‘‘ Improvements in the 
preparation of animal charcoal for use in treating saccharine 
solutions.” 

204. Wittiam THuRsToN Waite, Southampton, ‘ Improvements in filter- 
ing saccharine solutions and other liquids, and in means or apparatus 

omiager therein.” 

205. WittiAM Garton, Southampton, ‘Improvements in the preparation 
uf fermentable saccharine matters.” 

206, Witt1aAM Denis, Aldermanbury, London, ‘Improvements in letter 
boxes, letter pillars, and such like depositories.” 

207. ALEXANDER MELVILLE CLARK, Chancery-lane, London, 
proved electro motor for sewing hines.”— i 
Gustave Henry Dervieu, Boulevart St. Martin, Paris. 

208. Freperick Avaustus Barrow, Glasgow, Lanarkshire, N.B., “Im- 
provements in apparatus for evaporating and concentrating liquids, 
and in recovering reagents from oil refiners’ and other bye-products.” 

210. Joun Wittiam Eyres and Jonn Lonopotrom, Leeds, Yorkshire, 
“ Improvements in ornamenting woven and felted fabrics, and in appa- 
ratus employed therein.” 

211. WittiaM Warren, Jersey, Channel Islands, “Improvements in 
ships’ anchors.” ° 

212. Joun Hoipsworta, Kingston-upon-Hull, ‘‘ Improvements in appa- 
ratus and mechanical means for excavating, filling in, transporting, 
and discharging grain, seeds, and other materials.” 

213. WituraM Ropert Laker, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in mowing and cores machines.”—A com- 
munication from George Washington Newton Yost, Franklin William 
Andrews, Lyman Stewart, and Henry Allerton Hutson, Pennsylvania, 
U.8.—22nd January, 1870. 

214. Ropert Royp, Strand, London, “‘ Improvements in bells, and in the 
mode of hanging same.”—A communication from Auguste Laroye, 
Rue du Progrés, Brussels. 
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216. RicHarp Samuet Daue and Cari ScHorLEMMER, Manchester, ‘‘ Im- 
provements in preparing colouring matters.” 


“An } 


217. Thomas Bent Ley, High-street, Margate, Kent, “‘ Improved apparatus 
for decanting liquids.” 

WituaM Epwarp Gepoe, Wellington-street, Strand, London, ‘‘ An 
improved apparatus for lubricating of locomotive and other 
engines.”—A communication from Pierre Freitel, Boulevart Bonne- 
Nouvelle, Paris. 

219. FerpinanD Kony, Robert-street, Adelphi, Westminster, ‘An 
improved method of extracting juices from plants, and of separatin 
liquid or soluble matter from solids,”—Partly a communication from 
Julius Robert, Seelowitz, Austria.—24th Junuary, 1870. 

220. George Epwarp Harpina, emg an a London, and 
Perer Wricut, Argyle-street, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in knitting machines.” 

221. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in the method of applying antifriction rollers to wheels and 
other parts of hinery.”—A ication from William Bonham 
Scott, New York, U.S. 

222. Georce CHILDREN PaiLcox and Tomas Sarnt, Goswell-street-road, 
London, “Improvements in marine chr ters, watches, and other 
timekeepers.” 

223. JosepH SKERTCHLY, Margaret-street, Wilmington-square, London, 
and Amprose Maupe Hurst, Arthur-street West, London, ‘‘ Improve- 
ments in the manufacture of tablets, facias, signs, and similar articles, 
and in the means of producing names, numerals, inscriptions, and 
devices for ornament, advertisement, illumination, and other similar 
purposes.” 

224. Wi.t1aM Hunter, Glasgow, Lanarkshire, N.B., ‘“‘ Improvements in 
looms for weaving textile fabrics.” 

226. Ropert ADAM WuytTLaw, Watling-street, London, ‘‘ An improved 
apparatus for feeding steam boilers with water.”—A communication 
from Matthew Whytlaw and Duncan Sim, Sydney, New South Wales. 

227. Joun Srrain, Neilston, Renfrewshire, N.B., “Improvements in 
pipe joints.” 

228. CRoMWELL FLEETWOOD VaRLey, Beckenham, Kent, and THEoporE 
AntTHony Rocnussen, Abchurch-lane, London, “Improvements in 
producing heat and light.” 

230. Witttam Scott UnperRHILL, Newport, Salop, “Improvements in 
steam engines.” 

232. Francis James Barnby, Hull, “Improvements in floor cramps.”— 
25th Janvary, 1870. 

234. WittiaM Hay, Glasgow, Lanarkshire, N.B., “Improvements in 
making paper.” 

235. WittiaM Ropert Lake, Southampton-buildings, Chancery-lane, 
London, *‘ Improvements in furnace grates and in apparatus connected 
therewith, for heating water for steam boilers and for other like pur- 

oses.”—A communication from Charles Emery Hutson, Commerce, 
Missouri, U.S. 

286 Witt1am Epwarp Newton, Chancery-lane, London, “ Improvements 
in preparing surfaces for skating 1m all seasons.”--A communicaticn 
from Matthew Julius Bujac, New York, U.S. 

240. Wittiam Francis Deartove, Judd-street, Brunswick-square, 
London, ‘‘ Improvements in apparatus for chopping or mincing animal, 
vegetable, poo other substances.” 

241. Wiitiam Jusy CoLeman, Bury St. Edmunds, Suffolk, ‘* Improve- 
ments in treating sour beer to remove its acidity.”—26th January, 
1870. 








{nventions Protected for Six Months on the Deposit of 
Complete Specifications, 

259. Fpmusp Sma Catuets, Aberdalgie Lodge, Lower Sydenham, Kent, 
and Davip Terrace, Mortimer-road, De Beauvoir Town, ndon, 
“Improvements in apparatus used in the manufacture of gas.”—28th 
January, 1870. 

261. Witttam Rogert Lake, Southampton-buildings, London, ‘“ Im- 
—— in mechanism for spinning wool.”—A communication 

rom Darius Goff and Darius Lee Goff, Pawtucket, Rhode Island, U.S. 
—28th January, 1870. 

279. Witt1am = Rosert Lake, Southampton-buildings, London, “ Im- 
provements in apparatus for producing rotary motion.”—A communi- 
cation from Addison Goodyear Waterhouse, San Francisco, California, 
U.S.—31st January, 1870. 

282. Freperic CLaupet,-Coleman-street, London, ‘“‘ Improvements in the 
treatment of cupreous ores containing silver.” —3lst January, 1370. 

284. Joun Henry Jonson, Linceln’s-inn-fields, London, “ Improvements 
in motive puwer engines, and steam generators to be used therewith, 
suitable for domestic purposes.”—A communication from Hippolyte 
Fontaine, Paris. —31st January, 1870. 

294. WittiaM Ropert Lake, Southampton-buildings, London, ‘Im- 
provements in sewing machine needles and needle arms.”—A com- 
munication from George Albert Lloyd, San Francisco, California, U.8S.— 
lst February, 1870. 

297. Aury Gates Coes, Worcester, Massachusetts, U.S., “An improved 
manufacture of wrenches, and in machinery connected with the same.” 
lst February, 1870. 

298. Davip Ropertson, Broad-street, Alloa, Clackmann, N.B., ‘‘ Improve- 
ments in carding engines, which improvements are applicable to other 
sim: purposes,” —Ilst February, 1870. 





Patents on which the Stamp Duty of £50 has been Paid. 
340 Frepertk Rosenaver, Bury-court, St. Mary Axe, London, ‘‘ Starch- 

ing or stiffening yarns, &c.”—6th February, 1867. 

| 287. Freperik Bauman, King William-street, London, “Separating the 
fibres of woods into shreds suitable for converting into pulp for paper- 
making, &c.”—1st February, 1867. 

, 294. WitttiaM RicHarpson, Darlington, Durham, “ Horticultural build- 
ings, &c.”—2nd February, 1867. 

298. Jonn Garretr Toncue, Soutbampton-b gs, Ch 'y-lane, 
| “*Self-oiling spindles for spinning, doubling, and winding frames.” — 
2nd February, 1867. 

300. Davip Greic, Rosert Burton, and Freperick Parker, Steam 

Plough Works, Leeds, Yorkshire, ‘* Tilling land ”"—2ad February, 1867. 
331. CLinton EpccumBe Broomay, Fleet-street, London, ‘* Artificial pearls 

or beads.”—6th February, 1867. 

418. Tuomas GreENwoop, Leeds, Yorkshire, and Joun Keats, Leek, 

Staffordshire, “ Boots, shoes, &c.”—14th February, 1867. 

307. Jean Freperic Puiirri, Rue St. Appoline, Paris, ‘* Pianofortes.”— 

4th February, 1867. 

316. Georce Hasectine, Southampton-buildings, Chancery-lane, London, 

* Weavers’ harness.”—4th February, 1867. 

330. Grorce ArtTHuR WALLER, Dublin, “ Filtering beer, &c.”—6th 

February, 1867. 
$17. Percevat Moses Parsons, Blackheath, Kent, ‘‘ Permanent way of 

railways, &c.”—5th February, 1867. 

530. ALFRED VINCENT Newton, Chancery-lane, London, ‘ Driving and 

other belts or bands.”—26th February, 1867. 





di 





Patents on which the Stamp Duty of £100 has been Paia. 

$47. CLaupe Paricot and Antoine Grivet, Boulevart St. Martin, Paris, 
** Locks.”—7th February, 1863. 

518. Rowert Maynarp, Whittlesford, Cambridgeshire, ‘ Chaff-cutting 
machines.”—25th February, 1863. 


Notices of Intention to Proceed with Patents, 

2810. Tuomas Ricnarps Harpixe and THomas Water Harprna, 
Leeds, Yorkshire, ‘‘ Improvements in leather driving bands, and in 
machinery employed in the manufacture thereof.”—27th September, 
1869. 

2815. Josepn TayLor, Sheffield, “‘ Improvements in the manufacture of 
bradawls.” 

2820. Jonn BuL.ovan, Accrington, Lancashire, “‘ Improvements in looms 
for weaving.”—A communication Jean Dollfus, Frederic Engel, Emile 
Burnat Jules Keechlin, and Gustave Dollfus, Mulhouse, France.— 28th 
September, 1869. y 

2835. HeskeTu Hucnes, Homerton, Middlesex, ‘Improved means of 
rolling or reducing metal rods, bars, or tubes.” —29th September, 1869. 

2837. James ANDERSON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
treating and separating the constituents of maize, and in obtaining 
oil, starch, spirit, and other ucts.” 

2846. Joun Dewe, Toronto, Yorkshire, Ontario, ‘‘ Improvements in the 
construction of locks and in apparatus for indicating the number of 
times the lock has been opened.” —30th September, 1869. 

2849. FrepericK SetrLe Barrr, North Audley-street, Grosvenor-square, 
London, “Improvements in absorbing and utilising the noxious 
vapours and gases arising from locomotive engine and other 
furnaces.” 

2856. ALEXANDER James Ext, Euston-road, London, and Henry Sawany, 
Camden Town, London, “ Imp ti pparatus for indicating 
and registering the dist. led b: hicles.”—1st October, 1869. 

2857. Georce SwansBorovan WaiTecHuRcH and Henry WHITECHURCH, 
Serle-street, Lincoln’s-inn-fields, London, ‘Improvements in stoves 














So choo enthedia © mins taagte baiting Samaek gealling 
are a) m urnaces, 
furnaces, and other similar furnaces.” ~ 
2878. FERDINAND FLORAN VILLEPiIGue, Brewer’s-lane, St. Martin’s-in-the- 
fields, London, “ An improved method of and apparatus for piercing 


or ew | holes in rock, mineral, or other material of a similar nature, 
sppli ble in tunnel, mine, quarry, and other such work.”—4th October, 


2889. THEorHiLus Woop Bounnina, Newcastle-upon-Tyne, and WiLLIAM 
Cocurane, Oakfield House, Coxlodge, Northumberland, ‘‘ Improve- 
ments in — used in getting coal, stone, and other mineruls.” 

2890. Juces Kircuer, Cannstadt, Wurtemberg, and Emi.e Esyer, Stutt- 
gard, Wurtemberg, “‘ An improved black printing ink, capable of being 
removed from paper.” 

2891. JuLes Kircuer, Cannstadt, Wurtemberg, and Emite Enver, Stutt- 
gard, Wurtemberg, ‘‘An improved mode of removing print from 

per.”—5th October, 1869. 

2919. Dittwyn Parrisu, Threadneedle-street, London, “ Improvements 
in axle-boxes.”—A communication from Davis Henry Dotterer, Phila- 
delphia, U.S.—8¢th October, 1869. 

2938. BensamMin Baucu and Bensamin Watters, Birmingham, “ Im- 

vements in ornamenting bricks, building blocks, and roofing and 
other tiles.” 

2942. ALEXANDER Horace Branton, Rue Gaillon, P: 
means of locomotion.”—A communication from Thomas 
U.8.—9th October, 1869. 

2992. James Hupson, James Hopson, jun., and Cuartes Hupsoy, New- 
castle-upon-Tyne, ** Imp: ts in hinery for the ture 
of paper.”—14th October, 1869. 

3019. FReDeRicK Fietp Warrenurst, Cambridge Cottage, Richmond- 
road, Putney, Surrey, ‘Improvements in apparatus and machinery 
A ating grain, and obtaining products therefrom.”—16th October, 


“Improved 
ders, Ohio, 





3041. Witt1aM Ropert Lake, Southampton-buildings, London, “ An 
improved nut for screw bolts.”—A communication from Daniel Rice 
Pratt, Worcester, Massachusetts, U.S.—i8th October, 1869. 

3067. WittiamM Rospert Lake, Southampton-buildings, London, ‘‘ Im- 
seme ee in rotary blowing engines.”—A ication from 
rte Higley Roots and Francis Marion Roots, Connersville, 

3072. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Improve- 
ments iu hinges and hinge guards for railway-carriage and other doors, 
part of which improvements is applicable for warming and ventilating 
railway carriages.”—A communication from Pierre Ernest Gegnon, 
Boulevart St. Martin, Paris.- 21st October, 1869. 

3084. Ropert Scott and Witui1aM Mclvor, Addiewell, Midlothian, N.B, 
“A process whereby the sulphuric acid residues produced in the 
refining of oleagi and bitumi matters may be utilised and 
employed for the production o Iphate of soda, and sulphide of 

sodium, and black ash.”—23rd October, 1869. 

3123. James Watson, Buchanan-street, Glasgow, Lanarkshire, N.B., 
“Improvements in presses for compressing cotton, jute, and other 
materials.” —28th October, 1869. 

$242. Joun Locan and WILLIAM GarpNeR, Paisley, Renfrewshire, N.B., 
“« An improved mode of ornamenting textile fabrics.”—11th November, 


1869. 

3267. W1LL1aM Gorman, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the manufacture of iron and steel, and in apparatus therefor, parts of 
the improvements being also applicable to furnaces of various kinds, 
and to some motive fant rposes.”—12th November, 1869. 

3315. THomas Weston and Huon Weston, Birmingham, *‘ Improvements 
in the manufacture and coating or casing of metallic tubes and rods.” 
—l7th November, 1869. 

3387. Henry CHRisTiAN Losnitz, Renfrew, N.B., ‘Improvements in 
motive power engines.”—23rd November, 1869. 

3474. JoHN Forses, Perth, N.B., ‘“‘ Improvements in desiccating malt, 
grain, and other similar substances, and in means employed therefor.” 
—Ilst December, 1869. 

3538. CHarLes Vavin, Boulevart St. Germain, Paris, ‘* An improved 
apparatus for separating metals and magnetic substances from other 
bodies.” —7th December, 1869. 

3569. Grorce Fox Logan, Glasgow, Lanarkshire, N.B., ‘‘A new or im- 
proved means for utilising waste heat, and for consuming smoke, 
which is also applicable for drawing off and consuming noxious gases 
or vapours,” 

2571. James WILLIs, Stocksbridge Works, near Sheffield, ‘“‘ Improvements 
in the facture of hades and umbrellas.”—10th December, 1869. 

8585. WILLIAM Isaac HETHERINGTON, Rothesay, Bute, N.B., ‘‘ Improve- 
ments in motive power engines specially adapted for propelling ships, 
— which may be employed og other purposes.”—11th December, 
1869. 

3634. Joseph Hear, Ham -road, London, “ Improvements appli- 
cable to earth closets or commodes and urinals.”—16th December, 1869. 
3709. JoserH AsBuRY, Balsall Heath, Worcestershire, ‘‘ Improvements in 

screw wrences or screw spanners.”—22nd December, 1869. 

99. WiLLiaM GorEHAM and LeepHaM WailrTe, Swanscombe, Kent, ‘“‘ Im- 

ts in the fact of Portland cement.”—12th January 


























.- 
1870. 

123. ALFRED CouRVoIsIER Jonais, Chaux de Fonds,"Switzerland, “‘ Im 
provements in double-faced watches.”—15th January, 1870. 

178. CHARLES ALEXANDER CALVERT, Manchester, “An improved apps 
ratus for self-registering and checking the money taken for admission? 
to public entertaiuments and other places where a check on money 
taken is desirable.”—20th January, 1870. 

187. FrepericK WHITFIELD, Birmingham, ‘‘ Improvements in locks.” 

190. Wittiam Epwarp Newron, Chancery-lane, London, “ Improvements 
in the treatment or preparation of various natural substances so as to 
render them applicable for use in journal boxes and other parts of 
machinery or other articles whose surfaces are intended to be subjected 
to friction.”—A communication from Stuart Gwynn, New York, U.8.— 
2lst January, 1870. 

212. Jonn Hoipsworta, Kingston-upon-Hull, “‘ Improvements in appa- 
ratus and mechanical means for excavating, filling in, transporting, 
and discharging grain, seeds, and other materials.” 

213. WittiaM Rosert Lake, 8 pton-buildings, London, ‘* Improve- 
ments in mowing and reaping machines.”—A communication from 
George Washington Newton Yost, Franklin William Andrews, Lyman 
Stewart, and Henry Allerton Hutson, Pennsylvania, U.S.— 22nd 
January, 1870. 

221. Jonn Henry Joanson, Lincoln’s-inn-fields, Londo, ‘‘ Improvements 
in the method of applying antifriction rollers to wheels and other 
parts of machinery.—A communication from William Bonhain Scott, 
New York, U.S.—25th January, 1867. 
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All persons having an interest in o ing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen 8 of its 
date. 
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2874. Grorce Rose, , “Improvements in the construction 





and fire-places.” es hs 
UTCH port, cashire, “I ts in fountai . J. W. Ormiston, Lanark, “ Blast furnaces.” —Dated 16th July, 1869. 
ee a = — ~~ ’ t -: nes = is constructed with an annular chamber, at or near 
2608. Witte E 1 Manchester, ‘‘ Imp ts in hinery the top of the barrel of the furnace, into which chamber fad apes 
for etching or engraving cylinders used for printing and embossing.” | the furnace are conducted, upon which gases ~ Te ages = —~4 
aan eed Ootcben I 4 —_ - eel beng ited. In this ited state they are down a 
ernors.”— a 
287. froaser Grav, Boulevart Sebastopol, Paris, ‘Improvements in | series of flues or passages + ~ inner and — li ong fur- 
a Mg tT ny Dg ee oe , eerany Scored $e oma ammeter chaaivee a tom of the 
yy {Pom which chamber they pass tothe heaters, and may be further u 
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for any of the heating purposes connected with the manufacture of iron 

or other purposes. ! 

2176 W. E. Gepoe, Strand, “ Generating steam.”—A communication.—Dated 
19th July, 1869. 

This sists in producing steam by motns ofS tus to bell 
su which the water in the appara’ 

Wed dooce passes and is stored in a steam chamber or 

reservoir up to a pressure of four or five atmospheres, and may be used 

from thence as required. 

2207. G. H. Exxis, Gracechurch-street, “* Rotary engines.”—Dated 21st July, 
1869. 


The inventor employs a disc or wheel mounted on a hollow fixed shaft 
In this disc or wheel he forms suitable cylindrical chambers, in 
vided with any convenient packing arecaused 
to work steam or air it. The cylindrical chambers are ina 
line with each other on opposite sides of the shaft or axis, and the pistons 
opposite each other are connected together in pairs by suitable connecting 
. In the hollow shaft or axis o; are formed to conduct the 
steam or other motive fluid to and away from the other gs formed 
in the disc or wheel communicati with the cylindrical chambers, so 
that the steam or other motive fluid may be alternately admitted to and 
conducted away from the steam chambers, and in doing so to move the 
pistons in pairs, so that one of each of pistons may be moved out- 
wards towards the periphery of the disc or wheel, and the other inwards 
towards the axis, whereby the pistons are ca’ in turn to act by their 
leverage to give rotary motion to the disc or wheel. 
2209. G. AttiBon, Northfleet, Kent, and A. Mansre, Baker-street, ‘‘ Steam 
boilers.” —Dated 21st July, 1869. 

The inventors construct separately and as two distinct parts the body 
of the boiler, the fire-box portions, which are afterwards combined to- 
gether; but instead of having a central pendant pot or deep conical- 
shaped vessel, receiver, or pocket, as under a former patent. Boilers con- 
structed in acco: ce with the present invention have nosuch suspended 
pot or vessel, but consist wholly of a series of cylindrical or cylindrical and 
conical hoops or rings combined together, soas to form two or more concen- 
trically disposed annular water spaces, with a central bustion cham- 





the front hoop or stretcher of such hood, to which a rod and screw are 
conn , so that by turning a thumb screw working a fixed 
stud on the side or endof the vehicle, the hood may be raised or lowered 
and set at any angle.—Not proceeded with. 

2231. J. G. Witson, “‘ Velocipedes.”—Dated 22nd July, 1869. 

The inventor employs a double-armed actuating lever, which is ful- 
crumed ormounted between radial arms ching from the driving shaft 
or axle, which latter revolves freely in holes bored in such arms, and such 
shaft or axle has a boss formed on it, upon which the shorter arm of the 
—_ lever impinges when pressure is applied either by the hand or 
foot to the longer arm of such actuating lever, and thus as the shorter 
arm cannot pass the boss, but binds upon it, the shaft or axle is caused 
to revolve in its bearings in the same direction as the pressure is applied. 
—Not proceeded with. 

2237. W. Morris, Blackheath, “Switches for tramways.” —A communication. 
—Dated 23rd July, 1869. 

This switch consists of a bed plate, a tongue, and a part in which the 
wheel flange runs, and which narrows so that the flange in running along 
the direction of the arm pushes the end of the switch from one recess on the 
plate to another on the rail, so as to allow the wheel to on to that rail, 
and after that to the thin end of the tongue. The other end being held by 
screw bolts, returns by its elasticity to position, and the carriage wheel 
passes alung the other rail to the siding. 

2247. H. Greaves, Abingdon-street, ‘‘ Permanent way.”—Dated 24th July, 
1869, 


This consists in constructing iron sleepers for tramways of such a form 
that there shall be sufficient depth between the surface of the roadway 
and the tep of the sleeper, so that the sleepers shall not be liable to be 
injured by the ing traffic or by the paving stones laid over them, and 
to effect this a hollow or other chair is cast on the sleeper or bearing plate 
of such a depth as will allow the paving stones to be laid close up to the 
rail without coming in contact with the bearing plate or sleeper. 

2248. W. Drepoe, and A. Stein, Buckingham-street, ‘‘ Propelling carriages.” 
—Dated 2th July, 1869. 

The inventors apply the motive power directly to a carriage with 

pled wheels in the usual manner. The fore and hinder wheels of such 





ber or flame box and an annular down flue or flues between the water 
spaces. Thus, instead of the central pendant pot, ket, receiver, or 
vessel, whereby the central portion of the body of the boiler had a dispro- 
portionate t and bulk of water suspended therefrom in a vessel 
exposing to the action of the fire, a comparatively small area of heat- 
shewediing surface in relation to the bulk of water contained within it 
by the present invention is substituted for such suspended pot, receiver, 
or pocket, a hollow vessel forming an annular water space pendant from 
ond eommmunionting at its top or upper end with the main body of water. 
2232. R. Boyp, Strand, “ Boilers.".—A communication.—Dated 23rd 
July, 1869. 

This consists in the combination with a triple vessel or elephant boiler 
of an additional steam generating vessel beneath the others, all con- 
nected in of water space, and the making the additional vessel 
with inte tubes thereon, and the construction of the furnace and dis- 
position of its passages or flues so as to cause the flame and gases, First, 
to impinge on a portion of the length of the upper vessels, or of some of 
of them, then through the tubes of the additional or bottom vessel, and 
afterwards both through tubes in the top vessel and against its external 
surface, or against the external surface only, and not through the tubes 
in the passage or current of the flame and gases towards the chimney 
the top vessel being converted into and used as a superheater for super- 
heating the steam. 

2249. R. Picret, Paris, “‘ Pumps.”—Dated 21st July, 1869. 

The inventor employs two cylinders of cast or wrought iron connected 
by a conduit or metal candle bearing. A second and thinner one serves 
to ae the lower part of a bellows, whose folds are maintained 
internally by metal rings. At the bgt part of the first cylinder a metal 
float is arranged, which rises and therein. Two tubes arranged in 
the cover of the first cylinder terminate in two inverse valves, between 
these a small glass tube is placed, in which a ball or disc rises and falls, 
and to which a shaft is connected, as well as to the float, a spring being 
eS above the disc, so that the rising and falling of the float is 

ndicated by the disc.—Not proceeded with. 
2254. T. AucHINCLoss, Glasgow, ‘‘ Feeding water to boilers.”—Datad 24th 
July, 1869. ‘ 

This consists in attaching to the upper part of the steam boiler a box or 
casing in direct communication with the steam s thereof. The box 
or casing referred to has a lining or partition in the interior, which 
separates the box or casing into two cavities. Into one of these the 
steam of the boiler directly communicates. The box or casing herein- 
before referred to is conn by a pipe to a water admission valve, this 
valve being again connected by means ofa lever or system of levers with 
a float, whose position is regulated by the rise and fall of water in the 
boiler. When the water in the boiler gets low the float is dep d 


e have cranks, and set at an angle to each other so that they shall 
not be at the same time on the dead centres. To this carriage the inventors 
connect another carriage on either or both ends of it; each of such 
additional carriage or i is provided witha ked axle or ked 
axles, one of which is connected with the nearest cranked axle of the 
first mentioned carriage in the following manner: A coupling rod or 
rods is employed to couple the cranks of the cranked axles, the brasses 
of which are made outside of a circular or spherical form, so as to dllow 
the coupling rods sufficient motion to adjust themselves to the angular 

ition of the carriages when they are on a curve, the inside of such 
Soenses being made to fit the crank pins. 
2251. C. L Caxpest, Pall Mall, “* Horse collars.” —A communication. -- Dated 
24th July, 1869. 
This consists in a combination of india-rubber, gutta-percha, or vul- 
canised india-rubber tubes, which are, on account of their own shape, 
icularly resistant, and also of a sufficiently yielding nature, which are 
d conjointly, more or less side by side, according to the resistance 
required and to the form of the collar.—Not proceeded with. 
2271. J. Miter, Victoria Park, “ Mariner's compass.”—Dated 27th July, 
1869. 








This consists in the employment of a base piece or bar, made preferably 
of wood, for the sake of lightness, and with a slit or slot throughout its 
length, except at or at about the middle or centre thereof, where it is at- 
tached by a pin to the glass cover of the compass, and about or on which 
pin it is free to move, but capable of being taken off when required. One 
end of the bar carries or supports at right angles thereto a slotted bar, 
the slot in which corresponds in size with that in the bar; the top of the 
bar and the centre of the cross or wood bar are united by a cross bar, 
forming the hypothenuse of the angle produced by the cross bar and the 
upright bar.— Not proceeded with. 

2273. M. J. Frispne, New York, “Carriage uxles.”—Dated 27th July, 1869. 

This consists in turning or forming a grovve in the arm of the axle for 
the purpose of receiving a loose collar, one side of which takes a bearing 
against one side of the groove, while the reverse side is brought in con- 
tact with a hollow or cylindrical nut, the hole of which fits over the axle, 
a portion of the said nut screwing into the axle box. The enlarged or 
outer part of the said nut may be formed in any shape suitable for a 
wrench or key, being applied for the purpose of screwing it tightly into 
the box or the removal of the wheel; by these means the box is firmly 
held on the axle, and at the same time undue looseness or lateral motion 
is prevented.— Not proceeded with. 


Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 





» and, 
acting on the lever or system of levers, raises the valve, so that the water 
is forced then through into the water space of the box or casing.—Not 
proceeded with. 

2256. W. Tonaue, Brixton, ‘‘ Generating steam.”—Dated 24th July, 1869. 

The inventor provides suitable means for cl the ordinary fire doors 
of the furnace, and he so arranges the furnace t it can be supplied 
with fuel through suitable apertures without any injurious escape 7 the 
compressed from the furnace. Tne grate te may be in 
an endless c , or otherwise, so as to carry a continuous supply of fuel 
through the furnace, or the furnaces may be provided with suitable flues, 
apertures, and valves, so that they may be opened from time to time 
and charged by hand. Such furnaces may also be so arranged as to be 

alternately. The furnace or furnaces may be lined with fire- 
brick or clay, or other refractory material, and they may also be arranged 
in itabl bustion chamb exterior to the boiler, surrounded or 
strengthened with metal so as to resist the internal ure. At any 
parts or apertures where there may be a tendency of the compressed 
gases within the furnaces to escape, jets or currents of air ur steam of 
greater pressure than that of the air or gases within the furnace may be 
employed to counteract the tendency to escape. The inventor closes the 
exit from the flues by a damper or valve, which can be removed when 
lighting the fires or supplying the fuel, or separate flues may be provided 
from the furnace for this purpose, which can be closed by a damper or 
valve when the furnace is in operation.—Not proceeded with. 
2264. B. Hunt, Lincoln’s-inn, London, “‘ Valves.”—A communication, — 

Dated 26th July, 1869" 

This consists in a heavy plate with circular vertical ends, the upper 
portion of which is produced with two concave curved faces, the lower 
ht surface. plate forms the valve and 
lock, which latter moves and fits singly within 
the valve chest The sliding block is provided with suitable ports which 
yep to those in the valve chest. The invention consists also in 
the valve stem acting on a double arm lever, the longer or upper arms 
being pe 3 with friction rollers, which, by suppo' the under sur- 
face of the valve, holds or raises the same and the sliding block (by being 
operated by the valve stem) towards the centre of the sliding block. 


; Class 2.-TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

“an Pays N, Paris, “Car springs."—A communication.—Dated 

in a certain binatio! 

tubes or sections od thes pms to el . A 3 eon} 

and ibber spring 








spiral aes surrounding ru ann) form, where! 
while the combination spring thus uced is of a hollow or tubule 
character, the are from doubling or being bent out of 


axial line, and are ened and cumperted, yet free to act independent: 
aa m ceneent ettheons contact of = = spring and rubber, or 4 
tting or brushing erful 

a spring is produced. ‘ o— - 7 
2225. W. WaRREN, Jersey, ‘‘ Anchors.”—Dated 22nd July, 1869. 

The anchor consists of a shank tapering from the Hukes to the cable 
end, and furnished with a head in which a space is cut th 
side to side, or cavities or recesses are cut, one on each side, for receivin, 
the flukes, which are secured voted joints, and are capable 
extending outwards to the req angle, at which they are held by 
- the flukes with the edges of the recesses, and are also capable 
¢ ying flat on the shank, by which —aa, according to the posi- 
on of the anchor, the holding fluke will fully extended, while the 
fluke not in use will lie close on the shank instead of P’ 
and form adangerous impediment liable to penetrate the bottom of a 


vessel stri’ thereon. Each fluke is vided with a projecti its 
outer surface, in which an is Ln f atta P 
ing «chain cabo for pple Re enher hat preset ak 


2226. W. Bunt, Waltha “ i A 
Fide ccntiots in an 3 m Cross, “ Velocipedes.”—Dated 22nd July, 1869. 


crank, of ineventing or Csescasing 
the stroke. The inventor to the crank bar of 
square angular or polygonal section, to secutive 6 Ping 





stem on w! th is jointed, by which means the stem may be 
or withdrawn from the socket to any extent required for the 

equivalent, passing through the done ook eevee screw, pin, oF 

ties in the stem. Wot proceded with a 


2230, J. WatsH, Manchester, “ Carriage hoods.” —Dated 22nd July, 1869 


The ob; ticles | 
te tah apn aes ee Bee et ee 








Preparing, Manufacturing, Dyeing, Printing, and Dressing 
ics, ec. 
a] 
2210. J. Born, Glasgow, ‘‘ Winding yarn.”—Dated 21st July, 1869. 

This consists in obtaining the proper uniformly varying rate of rotation 
of the pirns or spindles by means of novel and peculiarly formed spur 
wheels, which are introduced at a part of the gearing where they may 
make a single turn whilst the yarn is being wound up the cone and down 
again, one half of each wheel being shaped tu suit the increasing motion, 
and the other half the decreasing motion. In designing that wheel of 
each pair which is to b2 the driven one, any convenient number of radii 
are taken at equal angles apart, and their lengths are made respectively 
equal to those of a series of equidistant ordinates drawn from a hyperbola 
to its asymptote.— Not proceeded with. 

2215. A. M. Crank, Chancery-lane, “‘ Carding engines.”—Dated 21st July, 
1869. 


The ee ee consists of a cylinder covered with a card sur- 
face and moun on two supports provided with regulating screws. The 
poy Page is provided at one end with differential gearing of any 
suitable kind, so as to permit of the rotation of the cylinder on its axis 
simultaneously with the reciprocating motion imparted to it by the aid 
of the crank arms, the connecting rod, and the eccentric. A crank may 
be substituted for the eccentric, which is mounted on a shaft carried in 
bearings bolted to the frame of the machine. 

2219. J. Dawson and F. C. Fawcett, Leeds, “ Raising gigs.”—Dated 22nd 

July, 1869. 

This consists in mounting the scray with the drawing rollers on the top 
of the framework of the machine over or above the cylinder, and by pre-- 
ference the inventors use a semicircular travelling scray with the drawing 
rollers combined therewith. Also in the application of any ordinary re- 
versing motion, so that the machine may be turned in either direction at 
pleasure, or backward and forward alternately.—Not proceeded with. 

2224. J. Green, Lisburn, Down, “‘ Ropes and cords.”—Dated 22nd July, 1869. 

This consists in drawing the materials from bobbins or reels revolving 
in framework through one or more sizing troughs, and over and under a 
series of grooved bars or pulleys and drums or cylinders, placed at various 
intervals, one or more of which drums or cylinders are caused to revolve 
in the direction in which the materials under process are passing, and 
one or more of which drums or cylinders are encircled with roughened 
iron chain work or woven, twisted, or plaited wirework, which may be 
raised a little off the covering of the drum or cylinder if necessary.—Not 
proceeded with. 

2229. W. R. Stock, Darlington, “ Looms.”—Dated 22nd July, 1869. 

This ists in an imp d mode of appl friction to the warp 
beam by means of a spring or instead of levers and weights, as 
now customary. In performing the invention a cord or chain is wound, 
as usual, one or more times around the collars on the warp beam. One 
enc of each cord or chain is secured to the loom framing, and the other 
ends are secured to the opposite ends of a long flat spring, the centre of 
which is secured to the back rail ; or the cords may be connected to two 
springs.— Not proceeded with. 

2242. G. T. Bousrieip, Brixton, “Power looms.”—A communication.—Dated 
28rd July, 1869. 

This relates to a mode of combining the latch levers with the balance 
levers by a loose connection, whereby a continuous rotary movement of 
the pattern surface is rendered —< cable. The invention also relates to 
a mode of preventing the latch levers from escaping unduly from the 
lifting bars, and also to a mode of vibrating the lifting bars. 

2244. 8. Corton, Belfast, “ Hackling flax.”—Dated 23rd July, 1869. 

The inventor fixes the hackle stock to the inside face of the hackle bar, 
that is, to the face nearest the rollers, and he forms the stock broad 
en to project beyond the top edge of the bar, sothat the hackle teeth, 
which are carried by the top portion of the stock, shall be clear of the 
bar. Or the hackle may have arms or pieces attached to it, to op oq 
above the top of the bar, and the stocks may be attached to such pro- 
jecting arms. 

2253. R, J. Lownpes and J. Reiw, Curdhousejield Mill, N.B., “ Textile 
Sabrics.”—Dated 24th July, 1869. 

The harness is so tied—that is to say, all the warp threads of one colour 
harness, then all the warp threads of the 
in succession, accord to the number 
arte by the action of the cards of the Jacquard machine, 
which are perforated according to the pattern to be woven, the different 

1 d threads are thrown up on one face of the fabric, either 
juired, but always in the same line of warp 








or split reed. The effect of this is, that with the use of two com- 
plete sets of warp and one set of a less number of threads, more than one 
colour of warp in addition to the ground warp colour is shown in the 
same line of warps or splits of the reed, in contradistinction to the ordi- 





nary mode of flush or harness weaving such fabrics, whereby two com- 

plete sets of coloured warp, in addition to the ground warp, are used. 

2258. W. Crossiey and J. W. Swirmensank, Bradford, “ Shuttles.” —Dated 
26th July, 1869. 

This consists in constructing the spring in a single lap and inserting it 
in a vertical position in relation to the shuttle, but to bend over and act 
upon the top side of the pike ata point beyond the pin in which it is 
hinged, by which cutting any recess on the underside or the use of pins 
to secure it is avoided, whereby the shuttles are much strengthened, and 
any oil used to lubricate the pike where the spring acts on it is prevented 
from dropping on the warp when the shuttle is in use.—Not proceeded 
with, 

2259. T. Wrxter, Wiveliscombe, “‘ Combing reeds."—Dated 26th July, 1869. 

The machine which is used for the above purpose consists of a frame 
and body set on wheels for the suke of portability or of facility of trans- 
port from one mong to another, within which frame the combing cylinders 
and other working parts of the machine are arranged. 

2260. J. Hotpine and J. Eccies, Manchester, ** Looms.”—Dated 26th July 
1869. 

This consists in mounting upon a longitudinal bar a number of wires or 
other equivalent taking the form of an inverted cone, each alternate space 
between the wires being cunnected diagonally in such a manner that thei 
openings or spaces between the wires will present altern .te diagonal lines. 
These wires or other equivalent are supported upon a bur immediately 
below the warp threads, behind the reeds. This bur, through the medium 
of the ordinary tappets or other equivalent, receives an oscillatory or 
rocking motion combined with a vertical lift that causes the wires to act 
upon the warp threads, which pass through the space between the wires 
in such a manner that each alternate thread of yarn is raised and the re- 
maining ones lowered with every oscillation of the bar, the effect of 
which forms a perfect and uniform “shed,” without the employment of 
healds. 

2263. E. Atrenporoven, Notlinghom, “ Knitted fabrice.”— Dated 26th July, 
1569. 

The inventor employs one or more bars ; each of these bars is somewhat 
longer than the wiath of the fabric intended to be transferred. The bars 
have grooves cut in them to correspond with the gauge of the machine in 
which they are to be employed. In each grovve is placed a steel point, 
and these points are held firmly in the grooves by the inner end of each 
point being turned at right angles and taken into a hole drilled through 
the grooved bar or plate ; the points are held fast by one long plate or a 
series of short plates pressing upon the stems of the points, and secured 
to the grooved bar or plate by screws or their equivalents. The steel 
points, instead of being parallel to the grooved bar or plate the whole of 
their length, from the point to the bent end which passes through the 
grooved bar or plate, may, by preference, be bent at a right angle to the 
bar or plate where the stems clear the edge of such bar or plate. Each 
point has a groove on one side for the greater part of its length, the groove 
commencing a short distance from the point, ur the groove may extend 
to the point. 

2270. R. Suaw and R, Laxty, Manchester, *‘ Carding engines.”— Dated 26th 
July, 1869. 

The inventors supply a set of flats or working rollers to the surface of 
the ordinary doffer, and cause the doffer to deiiver the fleece on to a small 
roller, from which the fleece is doffed by a comb or other equivalent, or 
the fleece may be doffed from the ordinary doffer. The dofter may be 
made to revolve at a greater speed than usual, and in a contrary 
direction to that in which it runs in carding engines of the ordinary 
construction. 





Class 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2255. C. T. Micnie and G. W. Murray, Bang, N.B., “‘ Standards for fence 
wires.” —Dated 24th July, 1869. 

The pillars consist of bars or rods of malleable or other iron, which 
are inserted into cast iron sockets and bases buried in the ground (or 
otherwise attached to a firm surface), and near the surface of the ground 
the bars pass through to an aperture formed into a cross arm, by which 
means the pillars are secured in position and are tightened by cotters or 
wedges.—-Not proceeded with, 

2261. J. G. Roxtuins, Old Swan Wharf, “ Reaping and mowing.”—A com- 
munication.— Dated 26th July, 1869. 

The plrtform of the machine intended to receive the grain when the 
machine is used as a reaper is bolted to the finger bar, and has at its 
outer end a short piece of finger bar, similar to finger bar used in mow- 
ing, so that when the platform is attached to the machine the width of 
the cut is considerably increased, as it is found in practice that a wider 
cut may be usedin cutting grain than in cutting grass.—Not proceeded 
with, 

2275. J. Barker, Stourbridge, “* Spades and shovels."—Dated 27th July, 
1869. 

The inventor makes the plate or body of the coffered spades and shovels, 
together with the front part of the coffer and the front strap, out of one 
piece of sheet iron or steel, and in making the combined plate front part 
of the coffer and front strap he cuts from sheet iron or steel « blank of 
the required shape, and by means of pressing or stamping tools (shaped 
to suit the form required to be produced), worked in a press or stamp, 
he raises the front part uf the coffer, and also make a raised rim around 
the said front part of the coffer, and parallel thereto, and at the same time 
give the required shape to the front strap. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
2238. W. Lincotne and E. Cuarer, Glasgow, “ Artificial marble.”—Dated 
23rd July, 1869. 

This invention is carried into practice by employing, by preference, 
what is known as Keen's cement, or in some cases (where less strength 
and hardness of the product will suffice) plaster of Paris, as the base or 
chief ingredient of the artificial marble or stone. In some cases a por- 
tion of sand, and with or without a portion or purtions of other cement, 
may be admixed or compounded with either of the above mentioned sub- 
stances for the purpose of hardening, and at the sume time cheapening 
the product. 

2252. G. N. Braye, Glasgow, “ Mortising timber.”—Dated 24th July, 1869. 

This consists of an upright framing or standard, to which the moving 
parts are attached. The moving partsconsist uf a foot lever, attached by 
a pin joint to the lower part of the framing or standard; and from the 
back part of such lever a connecting rod passes up and is connected to 
another lever at the upper part of the framing or standard. This lever is 
carried un a centre or centres fixed in the framing or standard, and its 
front end is connected by links to the bar, which carries the mortising too 
or tools. 

2266. W. W. Ropers, Portland-road, “ Furniture and fttings.”—Doted 
26th July, 1869, 

This consists in insulating the ceiling and walis of rooms both top and 
bottom, by mouldings and skirtings, sv that vermin cannot crawl thereon. 
Also in insulating mouldings, cornices, and canopies, either attached to 
or overhanging bedsteads, by being fixed to ceilings or bedsteads of 
shapes or sections, with glazed surfaces most suited to the purpose.— 
Not proceeded with. 

2272. C. HENDERSON, Gracechurch-street, “ Girders."—Dated 27th July, 
1869. 

The inventor makes the web of the girder in one strip of iron or steel. 
On the ends of the web he forms or attaches thereto pieces, which he calls 
the abutments or skewbacks, the inner sides of which are formed to the 
proper angle to suit the radius of the arch or arches, or the formation of 
any other kind of structure that may be built over the span or space 
between the abutments or skewbacks. The pieces, when attached to the 
web, may be solid or hollow, and filled up with concrete or cement.—Not 
proceeded with. 

2277. D. T. Bosrer, Brighton, ‘“‘ Dry earth closets.”—Dated 27th July, 1869. 

The inventor places at some distance below the opening, through the 
seat of the closet, a horizontal or nearly horizontal pan or table for the 
soil to fall on to, and so arranges the closet that by pulling up a handle, 
as in an ordinary water-cluset, or otherwise, a scraper shall be caused to 
move across the pan, to remove the soil therefrom into a shoot, by which 
the soil is to be conveyed away, and also asupply of earth or powdered 
charcoal, or other dry, powdered, deodorising material, shall be delivered 
to the shoot, and also, when the scraper moves back, on to the surface of 
the pan, on to which the soil falls. For this purpose the inventor forms 
the scraper of a rod or plate carrying a strip of vulcanised india-rubber. 
The rod or plate at its ends rests on guides parallel with the surface of 
the pan on to which the soil falls, whilst the bottom edge of the india- 
rubber strip rests against the surface of such pan. The apparatus 
employed for giving motion to the scraper is also arranged for giving 
motion to two slides in a pipe or shoot, by which the dry earth or other 
dry, powdered material is led from a cistern or reservoir to the closet. 
The space between the two slides serves as a measure to supply a 
measured quantity of earth or other material to the closet each time the 
handle is raised or the closet used. When the handle is raised the 
slide is closed, whilst the lower one is opened, so that the measw 
supply of earth or other material is allowed to fall to the shoot, and at 
the same time fills a horned-shape shoot, which, when the scraper is 
+ pe back, discharges on to the pan, and the closet is then again ready 

‘or use. 
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Class 6,—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
2218. G. T. ApBey, Chicago, U.S., “* Breech-loaders.”—-Dated 21st June, 1869. 

The bolt ordinarily employed for fixing down the barrels during dis- 
charge is situated underneath the barrels, and takes into a lump made 
on the underside of the barrels. The bolt, while effectually holding 
down the barrels, has no power to resist the tendency of the face of the 
break-off and the ends of the barrels to separate during discharge, and 
thereby to permit an escape of gas, the only resistance to this tendency 
being the strength of the materials of which the parts are made. In 
order to remedy this defect the inventor employs a vertical bolt working 
in the break-off, and he elongates the rib Glee the barrels so as to 
make it project over the top of the break-off. In a hole in the projecting 
piece of the rib the bolt, when raised, engages, and thereby locks, the end 
of the barrels and the face of the break-off together. 

2257. D. H. Brannon, Paris, “ Metallic cartridges.”—A communication,— 
Dated 24th July, 1869. 

The inventor takes a blank round piece of metal of the required thick- 
ness, and forms it, under a press with suitable dies, into a concave cup. 
He successively passes this cup through decreasing sizes of dies, so that 
the sides of the same are gradually drawn out and form the shell of the 
cartridge, the head, during this time, retaining its original thickness. 
He then compresses the head under a press, by which he forms the rim of 
the recess urecavity in which the priming cap is placed, and, if requisite, 
pierces the hole by which the fire communicates with the charge. 

2267. KE. Giyper, Aston-jucta-Birmingham, “ Breech-loaders.”—Dated 26th 
July, 1869. 

The inventor joints the block to the shoe or body, in a line, or nearly so, 
with the axis of the barrel, and in order to prevent the accidental rising 
of the block above the position at which it effectually closes the breech, 
a lip may be formed on the underside of its fore end, which lip, when the 
block is raised, comes against the underside of the barrel and prevents its 
ascent beyond the proper point. The raising and lowering of the block 
and the cocking of the gun are effected by means of lever on the under- 
side of the lock and trigger plate. The lever may form the trigger guard, 
and when raised is held in position by a snap fastening. The upper end 
of the lever is divided or forked, the forked end of the lever engaging in 
a recess on the underside of the closing block. When the lever is 
depressed it depresses the block, and when the lever is raised it raises 
and supports the block. The tumbler and hammer of the block turn 
upon the same centre as the lever described, the tumbler and hammer 
being situated between the arms of the forked upper end of the lever. 
The tumbler is provided with half and full cock bents, with which the 
sear of the trigger engages. 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, d&c. 

2220. W. Curriz, Edinburgh, “ Fastening soles and heels.”—Dated 22nd 

July, 1869. 

This consists"in forming soles and heels of india-rubber with a flanged 
portion adapted to receive a strap or border of leather, and applying the 
latter so as to be flush with the surface of india-rubber, and thereby 
forming an outside sole or heel composed of a central portion of india- 
rubber with a border of leather.—Not proceeded with. 

2221. W. H. Gostine, Calthorpe-street, ‘Sewing machines.”—Dated 22nd 
July, 1869. 

In machines which work with a single thread, and which form seams 
consisting of repetitions of what is called the chain stitch, a looper is 
employed, which is commonly either a rotating or reciprocating hook. 
This louper, at exch descent of the needle takes the thread therefrom, 
and holds the same and spreads it into a loop, through which the needle 
passes at its succeeding descent, the loop being tightened as the needle 
descends, Upon the proper formation of this looper, and its action in 
relation to the needle, the efficiency of the work mainly depends; and 
the invention consists in peculiarities in the construction and in the 
mothod of operating the looper, whereby security of the work is insured, 
and the missing of the stitches, so common in other machines of this 
class, is prevented. 

2236. W. Laine, Carvon Vule, Stirling, “ Washing machines.”—Dated 22nd 
July, 1869, ; 

The drum containing the clothes rests upon a universal joint situated 
on the sole of the framework, and the motion is con:municated to it by a 
handle or by a driving belt passing over a pulley, on the extremity of 
the spindle or shaft of which is fixed a bevel wheel gearing into a bevel 
pinion on the upper end of a crank shaft which projects through the 
upper part of the framing, the other end of the crank being connected 
to the drum, thus necessitating its oscillating movement as the crank is 
rotated.—Not proceeded with. 

E. Stevens, Margate, ‘‘ Cooking.”—Dated 23rd July, 1869. 

The inventor prefers a D-shaped oven, but does not confine himself to 
that form or shape, as any shaped ovens may be used and fitted up in the 
manner hereafter described. He makes a suitable door or doors, or a 
slide, at the back of the oven, or in other cases no door ; or a lifting flap 
or door may be made at the top of the oven. He fixes a knob or handle, 
passing the same through the case or oven, so that it will turn round in 
the inside of the oven at the top in the centre. He forms a loop, catch, 
or hook to this knob or handle, which comes through the top of the oven: 
this knob or handle, by being made and fixed to turn round as desired 
having a hock or hooks attached to it, will turn the meat while roasting 
H irning the knob or handle round. 

8. Bisnop, Great St. Helen’s, Lancashire, “ Parafin lamp.”—Dated 
23rd July, 1869. : 

In order to cause paraffin lamps to burn more steadily, especially when 
exposed to a current of air, the inventor causes the air to supply the 
flame to pass down outside the chimney of the lamp and between it and 
the globe or glass shade with which the chimney is surrounded. He 
attaches a metal disc or cup to the ordinary burner of the lamp just 
below the holes by which air is admitted around the wick. In the disc 
or cup there are no holes or openings for air to pass through, and upon 
this disc or cup the globe, or other external glass outside the chimney, 
rests.—Not proceeded with. 7 
2246. J. FRANKENBURG and 8. PHILiips, Manchester, “ Hats.” —Dated 24th 

July, 1869. 

When constructing the shells or bodies the inventors employ leather in 
lieu of the felt, cemented calico, cork, or other material ordinarily 
employed, each body or shell being formed of a single piece of leather ; or 
the brim may be formed of one piece of leather and the rest of the body 
may be formed of another piece ; or the body or shell may be formed of 
more than two pieces of leather, as found to be most suitable or con- 
venient. The inventors prefer that the main body of the hat shall be 
formed of a single piece of leather, the brim being formed of a suitable 
— other than leather, and attached to the body.—Not proceeded 
wilh, 
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Class 8.-CHEMICAL, 

I neluding Special Chemical and Pharmuceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

2222. ~ 5 orig Well-atreet, Camberwell, “Coal tar products.”—Dated 

22nd July, 1869. 

The inventor takes creosote or naphthaline and well saturates the 
creosote or the naphthaline with chlorine gas. This he then distils, and 
after getting away the oil a fatty matter comes over which he employs 
as follows: He takes the naphtha obtained by the distillation of gas tar 
and treats it with sulphuric acid, employing from 30 to 40 per cent. by 
weight of acid with the naphtha. He well agitates the mixture for about 
two or three days for the purpose of getting away any tar and pitch. He 
then puts in the requisite quantity of soda to neutralise the acid, and 
then lets it settle, whereby the naphtha becomes more purified. He then 
draws off the naphtha and puts it in a still, to which he adds from 10 to 
25 per cent. of the fatty matter obtained from the creosote or naphthaline, 
as above mentioned, and then distils in the usual way, and so obtains 
—— or other homologous products, from which analine dips can be 
Tnade, 








T. Barnes, Whitehaven, “ Treating coal.”—Dated 22nd July, 1869. 

This consists in applying to the coal in the presence of heat, chlorine, 
either in the form of gas or in chemical combinations with other sub- 
stances not injurious to the coal or coke, and capable of yielding the 
chlorine in a gaseous form under the action of heat. 

2241. J. H. Jonunson, Lincoln’s-inn-flelds, “ Purifying alcohol.”—A com- 
munication.—Dated 2rd July, 1869. 

This invention is based upon the employment of paraffin as the 
purifying agent, and consists in so treating the alcohol and paraffin, when 
mixed together, that the latter shall take up the oils and impurities of 
the former, the two being then separated by suitable means. By regu- 
lating the quantity of paraffin and the length of time it is mixed with 
the spirits the purification can be carried to any desired point. To give 
effect to the process it is essential to have suitable means for agitating 
the mixture and for raising or lowering its temperature. The apparatus 
employed may be of any ordinary or suitable construction. It is preferred 
to employ a steam-tight tank, furnished with an agitator, and provided 
with a coil of pipe or jacket for receiving the heating or cooling agents ; 
but any other suitable contrivance for raising or lowering the tempera- 
ture of the liquid may be used.—Not proceeded with, 


2265. C. Coourane, Upper Gornal, ‘‘ Smelting.”-- Dated 26th July, 1869. 
The inventor introduces the ore into a chamber or kiln, at or near the 
lower end of which cool carbonic acid or blast furnace gas is made to 
enter, which gas, after ascending through the lower strata of the ore is in 
the upper part of the kiln (constituting a combustion chamber, which 
may or may not be se from the lower part or reducing chamber ot 
the kiln) brought into contact with jets of atmospheric air, and on 
entering into combustion therewith is caused to heat the air contained 
in each bustion chamb isite degree before it d d 


tion 





motion is given to the cutting plate, and its teeth are thereby made alter- 
nately to cover and slide across the teeth of the toothed plate, by which 
motion the hairs are cut by an action similar to that of shears. 
2998, W. H. Stove, M.P., Dulwich Hill, “ Recording votes.”—Dated 22nd 
uly, 1869. 

The ballots or b:.lls, which should all be alike in size aud colour, are fed 
through openings in the sides of guide tubes or channels, whose tops are, 
b fe , closed to preclude the thrusting therein of anything that 








the 
into the reducing chamber of the kiln, where it is acted upon by the 
rene oxide gas, and whence it afterwards issues through shoots at the 
om. 





Class 9.-ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2235. W. R. Lake, Southampton-buildings, “‘ Telegraph wire insulators.”— 
Dated 22nd July, 1869. 

The line wire is secured to the insulator proper by any of the well- 
known methods. The supporting peg or standard is preferably made of 
malleable iron. Upon it is cast or otherwise secured the cup, whose edge 
or lip projects into, but does not touch, a groove in the bottom of the 
insulator proper. The lower part of the insulator proper extends down 
into the cup, so as to nearly or quite touch the bottom of the cup. Into 
the cup is placed, by pouring while in a state of fusion, or by any other 
process, some non-conducting or insulating substance, such as, for 
instance, and preferably, paraffin wax, which should not quite fill the 
cup. 

2268. W. E. Tittey, Kirby-street, “‘ Electro-plating with tin.”—Dated 26th 
July, 1869. 

The inventor prepares the bath of tin as follows :—He dissolves grain 
tin in nitro-muriatic acid or iu nitric acid (but preferably the former), and 
thus obtains a solution of nitro-muriatic or of nitrate of tin. He then 
adds to the solution thus formed a solution of cyanide of potassium and 
water. The quantity of the solution of cynide of potassium added afore- 
said will vary according to the strength of each solution. The quantity 
used must be sufficient to precipitate the tin contained in ‘the nitro- 
muriatic or nitrate solution first mentioned. He then washes in a suit- 
able filter with water the oxide of tin thus obtained, and either drains or 
evaporates it to dryness, or (which he finds to answer better) allowed it to 
drain until it is of a pasty or semi-fluid consistency. He then puts the 
oxide into an earthenware pan, and adds as much sulphuric or muriatic 
acid as will take up the oxide and hold the tin in solution. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2192. W. Rose, Worcester, ‘* Bearings for cast iron rolls.”—Dated 20th July, 
1869. 

The inventor makes them of steel, the bearings being by preference 
cast in the following manner :—In making bearings of cast steel according 
to this invention, the inventor makes the moulds in which the bearings 
are cast of sand in the ordinary way, excepting that at the bottom of the 
mould he fixes a pattern or facing made of steel or other metal of a semi- 
cylindrical figure. In the process of casting that portion of steel which 
comes in contact with the said pattern or facing is suddenly chilled and 
hardened by contact with the said pattern or facing. The hardened part 
forms the rubbing or working surface of the bearing, and is so smooth 
from the casting process as to require no dressing to render it fit for use. 
—Not proceeded with. 

2196. J. H. Jounson, Lincoln’s-inn-felds, “ Dyeing and priating.”—A com- 
munication.—Dated 20th July, 1869. 

This consists in the employment of solutions containing naphthylamine 
in conjunction with oxidising bodies, such, for example, as chloride of 
copper, whereby a violet colour is produced, the tint of which is capable 
of being modified. 

2201. J. W. Larmuta, Pendleton, ‘‘ Joining hoop and band ends.”—Dated 
21st July, 1869. 

The inventor fits a button or stud to one end of the band in such a man- 
ner as that it may be turned on its axis after having been passed through 
a slot or perforation formed in the other end of the band, the forms of the 
button and perforation being such as that after the band has been passed 
around a bale and the ends connected, the ends may not be disconnected 
without the button be turned on its axis, or without the fastening be 
subjected to a strain sufficient to cause the fracture of the said fastening. 
The button which it is preferred to use is formed with a T head, to enter 
a slot formed in one end of the band, and is also formed with a collar of 
comparatively large dimensions, which bears on the surface of the band 
when the said button is subjected to a strain.—WNot proceeded with. 

2199. J. Exxison, Lisbon, Antrim, “ Rope, cord, &c.”—Dated 20th July, 
1869. 

This consists in the use of a cylinder or cylinders, covered with a cloth- 
ing of iron or steel chain bars or plates, roughened so as to resemble and 
act on such ropes, cords, and twines, in the same manner as the face of a 
file or rasp, and in applying cocoa fibre, coir, yarn, card, clothing, hair, 
rope, or other similar rubbing or polishing substances, to such ropes, 
cords, and twines, between a horizontal table or plate and a cover, which 
are driven backwards and forwards in the line of direction of the ropes, 
cords, and twines, and may be attached to any stationary finishing ma- 
chine.—Not proceeded with. 

2203. J. Oapen, Manchester, “ Tap and jilter.”—Dated 21st July, 1869. 

This consists in making the tap of such shape and size that the water 
or other liquid passing through it shall be conducted through a block of 
carbon or other substance to filter it.—Not proceeded with. 

2204. W. R. Lake, Southampton-buildings, ‘* Marlin-spikes.”—A communi- 
cution.—Dated 21st July, 1869. 

This consists in a marlin-spike having the whole or a portion of its 
length made hollow for the reception of the end of the strand to be spliced 
between the strands of the main or standing portion of the rope. The 
marlin-spike may or may not be provided with a separate head, which 
may be readily removed to allow the remaining or chief portion of the 
marlin-spike with the end of the strand in its hollow portion to be pushed 
entirely through the opening, the head, if one be employed, being pro- 
vided with a hole for the passage of a lanyard, by which the marlin-spike 
is suspended from the neck of the person using it. 

2211. A. Kirn. Glasgow, “ Abstracting heat.”—Dated 21st July, 1869. 

This consists partly in arranging and working apparatus so that a much 
larger proportion of the compressed air may be completely expanded in 
the cold compartment, and be thus available for abstracting heat. The 
invention also consists in contriving the apparatus so that the separate 
compressing cylinder hitherto used may be dispensed with. 

2212. J. H. Jounson, Lincoln’s-inn-fields, “Extract of hops.”—A communi- 
cation.—Dated 21st July, 1869. 

This consists in digesting the hops from which the extract is to be ob- 
tained in bisulphide of carbon, either alone or mixed with alcohol, ether, 
or chloroform, until the flavouring principle or essence of the hops is ex- 
tracted. The bisulphide of carbon isthen driven off by the application 
of heat, the extract being left behind. 

2213. H. E. Newron, Chancery-lune, ‘* Brad driver.”—A communication.— 
Dated 21st July, 1869. 

This consists in a semi-annular or other reservoir for the brads, which 
are held against a plate which forms the bottom of the reservoir by a 
spring follower. Ona pin peciectins from. the brad reservoir is arranged 
a sliding spring handle, which carries a narrow punch, also resting on the 
bottom of the reservoir. When the punch is pushed forward it will force 
the lower brad through a slot into the sash or other work. The inner 
part of the slot is enlarged by beveling the corners in order to let the 
point of the brad pass out without difficulty. 

2214. M. Titpesiey, “ Willenhall, ‘‘ Ties and clips.”—Dated 21st July, 
1869. 





This consists in forming ties, clips, or fastenings, in two counterpart, 
recessed, sunken, and slotted parts, or halves, which slide and accurately 
fit in and upon each other, when the ends of the bands are connected 
| thereby. - Not proceeded with. 

2216. F. M. Mote, Birmingham, “ Matchets and cutlusses.”—Dated 21st July, 
1869. 


This consists in effecting the pointing of the blanks or pieces of steel 
for the facture o tchets and cutlasses in the following ways :— 
When the end of the blank or piece of steel requires to be widened or ex- 
panded, and its back thinned, the inventor employs a process of cross 
rolling, that is to say, he uses a eng of plain rolls, and 3 the heated 
end of the blank or piece of steel to be operated upon between the rolls 
at their ends, the greatest length of the blank being preserved parallel to 
or at a small angle with the axes of the rolls during the rolling. By the 
pressure of the rolls the heated end of the blank or piece of steel is widened 
and the thickness of the back reduced, and the matchet or cutlass blank 
thereby pointed or partially pointed. The pressure of the rolls also rolls 
out the furrows which are ordinarily made along the strips of steel from 
which matchets are made. 


2217. H. Ksicnt, Ryde, Isle of Wight, “‘ Clipping horses.”—Dated 21st July 
1869. 


This consists in a flat er of metal, one edge of which is provided with 
teeth arranged like the teeth of a comb. This plate, when the instrument 











is used, rests upon the skin of the horse; the hairs to be cli are cut 
off standing up between the teeth. Upon the toothed plate outs 
plate or series of cutters work, the cutting plate or cutters furnis! 
with teeth similar to those of the plate, and cutting off the hairs 
the edges of the teeth of the toothed plate, A reciprocating 





y Pp 
might damage the apparatus or impede its operation, and when two or 
more members or other persons are to be elected, arrangements are made 
whereby the opening of the barrier for the admission of a voter into the 
apartment or voting chamber is caused to complete the setting of the 
entire apparatus in position ior receiving and record votes, For 
recording the votes in favour of each candidate the inventor employs a 
counting apparatus of o: or other construction, capable of 
worked by rotative motion, and which, for the sake of — in con- 
struction, may be made capable of counting, say, up to 1000, and in com- 
bination therewith he employs a wheel or disc having vanes or projec- 
tions, upon which the ballots or balls operate in such manner as that 
each will record one vote only, for which purpose the ballot or ball is fed 
by the voter into a slotted guide, tube, or channel, provided with a 
pivoted arm or lever formed with a suitable catch or stopper, which, by 
the action of the arm or lever, prevents the wheel or dise from turning 
on its axis, excepting at the proper times and to the proper extent. 

2227. W. A. GILBEE, South-street, Finsbury, *‘ Preserving hops.”—A com- 
munication.—Dated 22ud July, 1869. 

The inventor takes the hops picked in bags in the usual way, or in any 
other suitable manner, and puts them into a chamber or other receptacle, 
nade tight and close to prevent ventilation or communication of the hops 
with the atmosphere, and so placed in or connected with an ice-house or 
refrigerating chamber as to have the air surrounding the hops reduced to 
a low temperature, or nearly to freezing point—say between 40 deg. and 
50 deg. Fah. The hops haying been thus stored and kept cold and dry, 
the resinous substance tupuline undergoes no material change in its 
nature, and the flavour and odour of the hops are not dissipated or lost by 
evapuratioa. 

2228. W. Dennis, Aldermanbury, ‘ Letter boxes.”— Dated 22nd July, 1869. 

This consists in constructing the box with or without a fan wheel at 
the aperture, and dividing the box at about the centre thereof with two 
pieces of metal of a triangular form, somewhat similar to the letter V, 
and either with or without a flap joint near the point thereof. The flap 
joint may be shut bya hinge, and made to balance and close of itself after 
a letter in its descent has pushed it open and passed through into the 
bottom of the box.—Not proceeded with. 

2234. J. Haywarp, Eckland Bridge, Penistone, ‘‘ Combs.” —Dated 22nd July, 
1869. 

The inventor forms the teeth of steel wire drawn to an elliptic or other 
suitable section, and cut into suitable lengths for the length of teeth re- 
quired. After the teeth have been properly cleaned they are placed 
in holes in a frame in the position they are intended to occupy in the 
comb, leaving the ends that are to be fixed in the back of the comb pro- 
jecting out from the frame. The projecting ends are then coated with 
solder, and are inserted between two surfaces of sheet steel forming part 
of the back of the comb, these surfaces having been previously tinned. 
The teeth are then by a soldering iron soldered fast to the steel plates on 
either side of them. When the back is to be formed entirely of sheet 
steel it is preferred to form it of a single strip bent along its length, to 
bring it to the following section, and when the teeth are applied 
to a back so formed it is preferred that the ends of the teeth should only 
be inserted between the two flat parallel surfaces, and that they should 
not enter into the cylindrical portion of the back, which may be filled up 
by a filling piece 
2240. J. H. Jounson, Lincoln’s-inn-flelds, “Joints of pipes.”—Dated 23rd 

July, 1869. 

It is proposed to cast the sockets with a screw thread on their external 
surface, and to employ nuts having corresponding screw threads cast in 
them which are screwed on to the sockets. Space is left between the 
outer surface of the pipes and the inner surface of the socket for the intro- 
duction of packing, which may be composed either of a washer or collar 
of lead alone, of india-rubber or tow, or uf a leaden washer in combination 
with india-rubber or tow. 

2245. W. Mort, Fenchurch-street, “ Refrigerating apparatus.”—A communi- 
cation.—Dated 23rd July, 1869. 

This consists, First, in the peculiar construction of the evaporator and 
its position with reference to the other parts of the apparatus, whereby 
the flow of cold liquor is, by gravitation, made to perform certain impor- 
tant functions. Secondly, in a peculiar construction of the pump. 
Thirdly, in a mode of bringing the gas and the weakened solution into 
contact and into the pump. Fourthly, in a peculiar mode of lubricating 
the piston of the pump by the weak liquor. 

2250. J. Dewe, Toronto, Canada, ** Mail bags.”—Dated 24th July, 1869. 

The improvements in mail bags consist in riveting a strap or band in 
the seam of the mouth thereof to prevent the strap or bands from being 
removed. The First part of the invention, namely, that which refers to 
an improvement in mail bags, is :—The bag miy be composed of canvas, 
leather, or other flexible material, so the top edge can be turned over to 
form a seam, not only to give additional strength to that part, but also to 
increase its bulk at the mouth, and thus prevent any tie or other fastening 
that may be applied from becoming loose and slipping off, and for the 
purpose of giving greater —— to the mouth or opening of the bag. 
The inventor secures a strap of leather or other stout flexible material in 
the seam, preferably by means of rivets, and to enable the bag to be sus- 
pended on a nail or hook he fastens a ring or eyelet to the strap, so that 
the bag may hang with its mouth open ready to receive letters or papers 
# )4t are to be placed in it. 

2262. J. and J. Hype, West Bromwich, ‘‘ Safety lamp.”—Dated 26th July, 
1869. 

This consists in the use or employment of lead or other fusible material 
for a link in the construction of a lamp, such link being used as a com- 
munication between the pin on the upper end of the shield and the releasing 
rod which is in connection with the bridle or cross bar, which carries the 
gridiron, valves, or shutters, so that when fire-damp enters the gauge 
in a sufficient quantity for combustion to take place the heat generated 
by such combustion shall have the effect of making rotten or melting the 
said lead or other fusible material employed for such link, and thus cause 
the alarum or alarums in connection with the apparatus to give warning 
that fire-damp is present, and simultaneously, by the falling of the valves, 
extinguish the lamp, and thus effectually prev@ht the ignition of fire- 
dump outside the gauze. 

2269. J. H. Jonnson, Lincoln’s-inn, “ Treating night soil."—A communi- 
cation.—Dated 26th July, 1869. 

This consists, First, in heating the evaporating cistern simultaneously 
from the under surface thereof; Secondly, in the combination with a 
cistern, heated as above set forth, of mechanical stirrers ; Thirdly, in 
drawing off of the vapours from the cistern, as well as the smoke or pro- 
ducts of combustion from the furnaces employed in conjunction with 
such cistern, or used for other purposes, by means of an exhaust and 
discharge fan, and discharging such vapours, or smoke, or products of 
combustion into condensing tanks, whereby the use of a chimney is dis- 
pensed with and the ammoniacal liquor may be utilised. 

2274. J. Winsuip, York, ‘‘ Medicaments.”’—Dated 27th July, 1869. 

This consists principally in the impregnation, saturation, or coating of 
paper, woven or felted fabrics (or other similar vegetable or animal sub- 
stance which is inert in a medical sense), with the medicaments to be 

dmini ed, and in stamping, printing, or otherwise marking thereon 
the name, strength, and quantities of the drug or medicament with which 
it has been saturated or otherwise prepared, and in ruling, potoesting, or 
marking thereon, by lines or otherwise, the means whereby such medi- 
cated paper or other material may be divided into specified or definite 
quantities or doses.— Not proceeded with. 

2276. T. Parsons, Massachusetts, U.S., “‘ Measuring water.”—A communi 
cation.—Dated 27th July, 1869. 

This comprises a main cylinder, its ports, piston, and valve, an auxiliary 
piston and cylinder, and a mechanism for operating the latter piston by 
the piston of the main cylinder while in movement within such cylinder, 
the whole to be o by water or other fluid under pressure while 
passing througn the apparat The invention consists in the peculiar 
mechanism or combination of — which the auxiliary piston and the 
valve are put in operation by the main piston. Also in an arrangement 
of the auxiliary piston and cylinder with the main valve, the main cylinder, 
and its valve 











THE campaign against the smoke nuisance is being continued in 
Leeds. Several firms have recently been fined for non-consump- 
tion. 

Mopern INVENTIONS.—Thatgreatinvention the “Chronograph,” 
which times all the principal events of the day, and has super- 
seded the old-fashioned “‘ Stop-watch,” seems likely to be eclipsed 
in fame by that still more useful invention the “ Keyless Watch,” 
The fact of no key being required renders these Watches indis- 
pensable to the traveller, the nervous, andinvalids. The enormous 
number sent even by post to all parts of the world is a convincing 

f of their great utility, The prices range from 5 to 100 eas, 
Teenais of them are manufactured by Mr. J. W. SON, 
Old Bond-street, and of the Steam Factory, Ludgate-hill, London, 
who sends post free for 2d. a most interesting historical pamphlet 


upon watchmaking.—[Apvr.] 
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SUSPENSION OF THE ADMISSION OF IRON 
INTO FRANCE UNDER BOND. 
(From our own Correspondent.) 

THE sudden appearance of this decree caused = excitement 
in the trade, and the subject has been brought before the Corps 
Legislatif and very ably argued on both sides. M. Dupuy de Léme, 
the late Chief Constructor of the Navy, took up the cause of the 
iron trade, and protested warmly against the ee action 
of the Government, arguing that the permission should not have 
been withdrawn until the parliamentary inquiry into the whole 
subject of the importduties had been completed. 

The debate, of necessity, bristled with figures, and amongst them 
are a few which have a special interest for English readers. 

M. Dupuy de Léme said that France could not produce her 
metal at the same price as England. Angle iron, for instance, cost 
24f. in France, and only 18f. in England; ordinary sheet iron 
27°50f. to 28f. in the former, and only 20f. to 21f. in the latter 
country ; half fine sheet iron, 32f. and 25f. respectively. In order 
that French engineers should be able to compete in foreign markets, 
it is necessary that they should be placed in such a condition as to 
be able to obtain the raw materials they require at as low rates as 

ssible, and thus approach as nearly as may be to English prices. 

uch was the origin of the admission of iron under bond for manu- 
facture and re-exportation. 

The system of temporary admissions allowed French manufac- 
turers to work for foreign markets by an augmentation of the 
amount of the national labour, and diminishing the general ex- 
penses—necessary conditions of cheapness. The acquits @ caution, 
as the permissions were called, gave the constructor the iron he 
required on the condition of transforming and re-exporting it. 

It was known, however, that these }ermissions gave rise to 
abuses— that, in fact, a trade, to some extent, was done in the 
acquits @ caution; it was even asserted that the greater part of 
them were sold at a price nearly resresenting the difference 
between the price of French iron and that of English, with the 
carriage superadded. The price, in fact, ranged from 3°50 to 3°75 
per 100 kilos. (2cwt.). Thus, it was argued, the tax on foreign 
iron was lost to the State, and only went to enrich a few 
speculators. The Minister of Finance condemned the acquits a 
caution on the ground of these abuses, which were equally illegal 
and prejudicial to the interests of the country, and showed how 
one manufacturer obtained a permission for iron which he did not 
want for a foreign order. This, of course, was an irregularity, but 
it does not prove any injury done to trade, as the iron was handed 
over to some one who really wanted it. Further explanation was 
necessary, and it was afforded in the following manner :—-According 
to the decree of 1862, which permitted these temporary admissions, 
the iron exported was to be actually or virtually the same as that 
which was brought in; but this principle of identity had, it was 
declared, never been respected. But in practice, said the Minister, 
there was always substitution. Constructors imported, under 
these temporary permits, for example, a ton of charcoal iron of 
the value of 400f., and re-exported rails, &c., worth 170f. Such | 
abuses could not longer be tolerated. 

The import of pig iron, however, had not given rise to any com- 
plaints, and it was asked why the permission was withdrawn with 
respect to that article, to which it was replied that it was necessary 
to put an end to the system, for it had been found that year after 
year the traffic in these acquits had had the effect of causing all 
iron which formerly paid duty to come into France free, and that, 
by these operations, the State lost two millions of francs per 
annum, and no one benefited by it but a few large establishments, 
and, as the permissive system was based on no law, there was no 
cause to complain that it had been ended, as it was established, by 
decree. The object of the repeal, said the Minister, was to prevent 
iron, imported free of duty in the North, to be sold in the South, 
and coke iron to be exported in place of charcoal iron introduced 
free of duty. 

The whole argument is incomplete and unsatisfactory ; it proves 
nothing but the impossibility of working protection logically, and 
the futility of such makeshift arrangements. } 

The case is a very simple one. France wants English and other 
iron, and cannot compete with England unless she has it, and the | 
Government refuses it because it would cause a loss of £80,000. | 

If the parliamentary inquiry does not prove to our neighbours | 
the policy, nay almost the absolute necessity, of opening the | 
doors of the country wide for the admission of raw aol 
verted materials, our logical neighbours must be set down as 
children in the matter of political economy. In the meantime, 
and probably during the whole term of the parliamentary inquiry, 
which is expected to be at least ten months, an element of trade 
between France and other nations is destroyed, and our neigh- 
bours must continue to do without cheap iron, which they are not 
in a situation yet to make for themselves, or employ it at a price 
which will still disable them from competition with other 
countries. We can only hope that the great parliamentary 
inquiry may be the precursor of more liberal conventions than 
a exist, and that the only denunciation it will give rise to may 

that of the utter absurdity of duty on raw materials. 
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BIRMINGHAM AT WORK. 
(From our own Correspondent.) 


THE revival of church-bell founding in Birmingham by Messrs. 
William Blews and Sons marks an interesting and not unimpor- 
tant era in the annals of local industry. It recalls the traditions 
of the old ‘“‘Swan” foundry, on the Harborne road, which pro- 
duced many a merry peal for the neighbouring churches. It also 
brings back to life and activity the ingenious old Ducker, of Hol- 
loway Head Foundry, whose chimes, cast in 1780, concluded the 
brief chapter of Birmingham church-bell founding until it was re- 
vived a few years since by the enterprising firm already mentioned. 
By church bells we refer more especially at this moment to large 
bells in chimes, the manufacture of which, by Messrs. Blews, is 
quite of recent introduction, the firm having built a foundry 
specially for this department of bell manufacture. Bells from half 
a hundredweight to half a ton are made by several firms, but the 
latter weight is the heaviest attained except at the new Bartholo- 
mew Foundry. 

In order to attain the greatest density, bell metal is compounded 
of three parts copper to one of tin. According to Mr. Samuel 
Timmins, however, who is no mean authority, the true chemical 
combination would be six atoms of copper to one of tin, or three 
and a-quarter to one in weight. The best proportions for the 
shape of a bell are (taking the thickness of the brim where the 
sepese strikes as the unit), diameter at mouth, fifteen brims ; 
height to shoulder, twelve brims; and width at shoulder, seven 
and a-half brims. 

There are two ways, says «ny informant, of making moulds for 
bells, the core in both cases being made of a brickwork or cast- 
iron cone covered with moulding clay, ‘‘ swept” into the shape of 
the inside of the bell by a wooden “sweep” or ‘‘crook” fixed to a 
spindle set up in the middle of the core ; the advantage of an iron 
core being that it can be lifted into a furnece to dry instead of 
bei dried by lighting a fire beside it, as is necessary in the case 
of brickwork core. The first, or old method, is to make a 
clay bell on the core by means of another crook, and when this is 
dried to make the outside mould or “‘cope” on the top of it. This 
cope has hair and hay bands, or enlarged castings, iron bands, 
worked into it to make it hold together, and left off when dry. 
The | bell, or “‘thickness,” is then knocked to pieces, the cope 
dropped down again over the core, and weighted with earth in the 
pit in which the bell is cast. The metal is then poured in at one 

ole at the top, another hole being left for the to escape. In 
the other method no ‘“‘thickness” is made. The cope is an iron 
case lined with clay, and swept out by an internal sweep to the 
outward of the The “wires,” or ornamental rings 





round the are made in both cases by the second ‘sweep, 


| the tramway mo 


the letters, ornaments, &c., being stamped in the soft clay. These 
iron copes can be bolted down to a plate under the core, and con- 
sequently need not be sunk so deep in the ground, provided only 
that care is taken to get a high enough “‘ head” of metal above the 
= to insure a good quality of metal in the upper part of the 


Church bells of English make are, as a rule, after the true 
medieval type, and although lacking, perhaps, somewhat of the 
outward or tation of tinental productions, they surpass 
in elegance of design, quality of metal, and purity of tone, all the 
rival manufactures of continental Europe. That these rivals are 
neither few nor small was abundantly manifest at the Paris Exhi- 
bition. It may be interesting, with Mr. James Ansell’s assistance, 
to recall some of these examples. Burdin of Lyons, a name 
famous throughout France, cannot touch English-made bells for 
proportion in design. The bells produced by this firm are, as a 
rule, what are technically called “long-waisted.” They are richly 
ornamented with Gothic work, scrolls, leaves, and flowers. The 
size of the ray ey is unusually large. Birmingham may learn a 
useful lesson from this firrn in the matter of ornamentation. This 
is the process :—The ornament is first made in wax, in plaster 
moulds, and then put on the loam-bell. All the ornamental part 
being fixed, the wax o' a] covered with a thickness of 
white sifted loam, after , is made and adjusted. 
When the wax is dried and the thickness broken out, 
the wax is left on the finished, is dried over a fire, 
and the wax melted from the interior, which leaves the impression 
of the ornaments in the cope, ready to be cast on the bell. 
Gonsell, of Metz, makes similar bells both as regards ornamentation 
and general design. In a bell weighing seventeen hundred- 
weight, made by this hall of clapper is 8in. in 
diameter, the flight 9in. lox at. the end measures 
5in. Russian bells are m than those of'French make. 
The cannons of the heads havea bead in frontand an argent hole 
above. The clappers are shaped like « club, and a strap and 
buckle are used to affix them to the staple. The Hungarian 
bells are better in shape, but they are made of a “low mixture” 
of metal. The clappers are composed of two flat balls, one below 
the other. These bells are all of bell metal, and are referred to 
in order to show with what rivals Birmingham has to battle. 
That in the face of such competition English-made bells should 
still bear the palm in triumph is no amegn testimony to our in- 
dustrial enterprise and achievement, and not a little of the credit 
of this boast is due to the Birmingham firm we have named as hav- 
ing restored to the “hardware village” an industry which is full 
of interest, and which must ever command an important place in 
the enterprise of the nation. 














NOTES FROM SCOTLAND. 
(From our own Correspondent). 


GLASGOW PIG IRON MARKET— COAL AND IRON SHIPMENTS— 
Opposition oF Town CounciL To GLascow Tramways BILL— 
DESTRUCTION OF NEW HARBOUR WORKS AT WICK BY STORM— 
THE RAISING OF SUNKEN STEAMER WILLIAM CONNAL—SE1TLE- 
MENT OF DISPUTE IN IRON TRADE—MINERS’ MEETING. 

Tue Glasgow pig iron market has been rather quiet during the 

vast week. On Friday last it was very flat. Warrants down as 

ce as 54s. 6d., cash; but it rallied a little, and was somewhat 
firmer on Monday and Tuesday. On Tuesday afternoon it became 

flat, on a report that the Cleveland miners had resumed work. A 

good deal of business was done at 55s., cash, and 55s, 3d, one 

month, at which there were buyers at the close, sellers asking 14 

more. Now the market is easier; 55s. to 54s. 104d., cash. 

The following are the shipments of coal which took place at the 
port of Greenock during the week :— 30 tons per R. A. Allen, for 
Cuba; 119 tons per Curquin, for Demerara; 232 tons per Mid- 
lothian, for Tobago; 900 tons per Caledonian, for Carduras; and 
287 tons per coasting vessels. The shipments of pig iron from 
Bowling during the past week amounted to 600 tons. 

As noticed in my last letter, the police commissioners have 
resolved to oppose the two projected tramway schemes for Glasgow, 
and the following appear to be the grounds on which they have 
adopted this resolution :—First, our municipal authorities fear 
they may lose a certain amount of control over the public streets; 


| secondly, they contemplate the starting of a tramway scheme 
| themselves; thirdly, they feel annoyed that they have not been 


consulted by the Lage pnw of the proposed tramroads; and, lastly, 

e of locomotion is a comparative novelty in this 
country, and, in these circumstances, they deem it expedient to 
wait and see how it works elsewhere. Now it is questionable 
how far these reasons of opposition are valid. There is but 
little danger of the Police Board losing due’ control of the 
streets if it exercises proper vigilance at the proper time. The 
corporation have simply to see that restraining clauses are inserted 
in the bill before it becomes law, and thus the system of tramways 


| would be placed under the surveillance of the police. It was 


perhaps a mistake that the projectors of the tramway bills did not 
approach the town councilon the matter. It was uncourteous as 
well as impolitic. But if the scheme seems likely to benefit the 
public, the Police Board should not allow their feelings to*stand in 
the way. It may readily be admitted that if the authorities were 
to take up the scheme it would be better managed ; but we all 
know howslow public bodies are to move in such a matter. The Cor- 
poration of Glasgow have many schemes in their hands at present— 
rather more than they seem able to manage satisfactorily. The 
city improvement scheme drags its slow length aloug, anil we know 
or see little of it except in the shape of taxation. 

Sanitary reform is awakening attention, but the problem as to 
the disposal of the sewage and purification of the river Clyde are 
as far advanced as they were many years ago--they are being 
talked about. If the council or Police Board really desire to lay 
down tramways, and to set about their construction at once, the 
community will be grateful. But experience leads us to expect 
that, when the proposed bills are rejected—as in all probabilit 
they will be with such opposition—the council will then fall = 
on their do-nothing policy. It is, therefore to be regretted that such 
a promising scheme should be opposed merely because it has been 
started by a private company. 

On Sunday last there was a dreadful hurricane at Wick, whereby 
the new breakwater has been destroyed. The whole of last year’s 
work was thrown down ; and as this unfortunate breakwater sus- 
tained a like disaster fully a year ago, the works are practically 
put back two years. It is difficult to give anything like an estimate 
of the amount of damage ; but when it is stated that something 
like £15,000 a year has been spent on the works, and that they are 
now not so far advanced as they were two years ago, some idea 
may be formed of the magnitude of the calamity. 

The screw steamer William Connal, which sank by collision 
in October last, in 30ft. of water, off the esplanade below Greenock, 
was successfully raised on Thursday last week, under the superin- 
tendence of Mr. Wield, agent for underwriters. It was a work of no 
little difficulty, for the steamer was heavily laden with a cargo of 
iron and general goods, all which had to be discharged by divers 
before the desired end could be accomplished. In addition to 
that, great difficulty was experienced in making the chains fest to 
her, for she was sunk in about 10ft. of mud at the stern, and there 
were no side lights aft to which the chains could be attached, as 
in the case of the Wolf, which was raised by Mr. Wield in Belfast 
Lough. Nor could slings be under the steamer, owing to 
the hull resting on some substance, ~y tee to be a sunk 
anchor or boulder. The means ultimately adopted was to fix a 
large shackle to the screw shaft, to pass flat wire ropes through 
the screw space, and to hook on chains to the end the ship's 
beams at the waterways. By these attachments, and by means 
of 1 pontoons and lighters, the vessel was raised to the surface, 
and a ie See ee Se eee wae oe 
into action, Thesuccess which has attended operations reflects 





credit on the ingenuity and skill of Mr. Wield, who has been un- 
tiring 1n his efforts to bring the work to a satisfactory conclusion. 

The dispute in the iron trade, which lasted for six weeks, has 
now been settled, and the men resumed work on Monday. A 
deputation of the men met the masters in Glasgow, where it was 
arranged that work would be commenced on Monday, the masters 

ing to give ls. per ton higher wages than was paid before the 
dispute began. As a consequence of this, Scotch manufactured 
iron has risen this week 10s. per ton. 

A meeting of miners was held at Motherwell on Thursday evening 
last week. It was agreed to form a union in the district, and a com- 
mittee with a president, secretary, and treasurer, were appointed. 
It was likewise agreed that funds be collected for the purpose of 
defraying the expenses incurred in the agitation. Deputations 
were appointed to wait on employers to solicit an advance of 
wages, and report. 

Mr. William Denny, of Messrs. William Denny and Brothers, 
shipbuilders, Dumbarton, gave the second of his series of lectures to 
the apprentices of his firm in the Lesser Burgh Hall, on Wednes- 
day night. On this occasion he ably discussed the ‘‘ means of 
resisting the strains to which iron steamships are subject.” Mr. 
Peter Denny presided as chairman. There have been several im- 
portant launches on the Clyde, but I have not space for particulars 








THE CLEVELAND DISTRICT. 
(From our own Correspondent). 


THE WAGES QUESTION—MeEssrs. Fox, HEAD, AND Co.'s CO-OPERA- 
TIVE SCHEME—THE CLEVELAND [RONMASTERS’ AssoCIATION— 
ENGINEERING ON TEESSIDE—THE CLEVELAND INSTITUTION OF 
ENGINEERS, 

THE wages question continues to attract a great deal of attention 

in Cleveland. Since my last notice the ironstone miners at 

Brotton, near Saltburn-by-the-Sea—the Scarborough of Cleveland 

have struck for an advance of 2d. per ton on their present rate of 

wages. The movement spread amongst the men, and there was a 

serious apprehension last week that the agitation would become 

general, and that the whole of the mines would be laid in. When 
the masters were consulted they offered to compromise the matter 
by advancing 4d. per ton. The Brotton men, however, refused 
this, and have been holding meetings on the sandsat Marske, with 

a view to inducing all the miners to join them in the strike. 

During the past week the men have suggested that the matter 

should be referred to arbitration, while others have returned to 

their work on the terms offered by the masters. I don’t 
know whether any person has calculated what an advance of 
2d. per ton to the miners meant—it has not been publicly 
stated, but I may say that, roughly, it would have been about 
£40,000 a year additional working expenses out of the pockets of 
the masters. This would have been all very well, and I dare say 
the masters would willingly have given the advance; but how 
would they have been able to complete their heavy contracts which 
they made weeks ago? Happily matters are nearly settled, and 
there is no likelihood pow of the blast furnaces standing for iron- 
stone, the finished ironworks in their turn being stopped for want 
of material, the collieries working quarter time owing to the glut 
of coal and coke, and thousands of men being thrown out of em- 
ployment in the north of England. With regard to the ironworkers’ 
wages, which, it will be remembered, was referred on the Ist of 

January to Mr. Thomas Hughes, M.P., for arbitration, the Board 

of Conciliation and Arbitration are now going fully into the 

matter with that gentleman, and he will soon be able to say 

whether he can justly award the men an additional advance of 5 

per cent. While speaking on the wages question I would call at- 

tention to the successful working of a co-operative scheme at Fox, 

Head, and Company's, Newport Rolling Mills, Middlesbrough. 

During the strike in the iron trale three years ago Messrs. Fox 

and Head courageously resolved to start their works on the co- 

operative principle. Owing to the depressed state of the trade for 
two years they were unable to pay any dividend or bonus, but now 
at the completion of the third year—the period for which they 

agreed to try the experiment—they are able to pay a bonus of 24 

per cent., or 6d. in the pound. To-morrow (Saturday) the men at 

these works will feel proud to draw their share of the profits, and 
will have the satisfaction of knowing that, in addition to their 
bonuses, they have had this great advantage by the scheme, viz., 
constant employment. The proprietors of those flourishing works 
have resolved to continue their co-operative scheme for other five 
years. The pig iron trade is in a very healthy condition. At the 
usual market held at Middlesbrough this week there was no change 
of prices, and iron was very scarce, the action of the miners having of 
course interfered with the regular working of the blast furnaces. 

The Cleveland Ironmasters’ Association returns just issued for 

the month of January show that the total make in the north of 

England has been 134,168 tons, an increase of 16,756 tons upon 

the same month last year. A little over 14,000 tons have 

been shipped for the Continent during the past month, while 

19,848 have been shipped from Cleveland coastwise. The makers’ 

stocks are now very low, the total amounting to only 75,211 tons. 

During the past month the warrant stores at Middlesbrough have 

decreased 800 tons, leaving the stock in store only 30,564 tons. 

There are now 100 blast furnaces blowing in the north of England, 

and 58 of them are the property of 13 firms in the Middlesbrough 

district, which is growing so rapidly. Engineering on Teesside is 

7 brisk ; Hopkins, Gilkes, and Co., Middlesbrough, are busy 

with a good deal of bridge work, and are now negotiating for some 

heavy biidge contracts and tendering for locomotives. Cochrane 
and Co., of the same place, are also very busy in various depart- 
ments, At Stockton, Blair and Co., who have obtained such 
celebrity for their compound engines, have no fewer than fourteen 
of those engines on hand. Iron shipbuilding on the Tyne, Wear, 
and Tees continues in a satisfactory condition. I hear that the 

Glaisdale Ironworks, which are now working very successfully, are 

to become the property of a company. On Thursday evening the 

Cleveland Institution of Engineers hold their monthly meeting in 

the Corporation Hall, Middlesbrough, when an interesting dis- 

cussion is expected on the paper by Mr. Vaughan Pendred, ** On a 

new method of producing Wrought Iron free from Lamination, and 

at less cost than hitherto,” after which Mr. Jacob Wallace, of 

Gateshead, will read a paper ‘‘On Marine Engines and Boilers.” 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

QUIETUDE AT THE MILLS AND FORGES: “ Hope springing eternal 
in the merchant's breast”—THE ANTICIPATED TRADE WITH 
Russia :—The rail demand—THE LEADING FOREIGN MARKETS 
FOR GENERAL TRON: The home markets—PRICES OF FINISHED 
IRON: Great difference—PROFITS OF IRONMASTERS: The firms 
who have most to do—THE CONDITION OF THE IRONWORKERS— 
Pig 1n0N: Slow sale: Firm prices : Offers rejected—IRONSTONE 
AND COAL: The advanced prices: Their effect on future rates— 
THE IRONMASTERS AND THE BIRMINGHAM CANAL CoMPANY : 
Opposition in Parliament—THE INDEXING OF BOATS ON THE 
CANAL: Why opposed by ironmasters: A reduced tollage de- 
manded : The question diseussed—V1GOTOUS EFFORT TO SEARCH 
FOR THICK COAL UNDER THE NEW LOWER RED SANDSTONE : A con- 
cession of 1700 acres of doubtful land at West Bromwich : Vast im- 
portance of the experiments — WILL COAL BE FOUND UNDER Brr- 
MINGHAM ?—THE MINING ENGINEERS OF SOUTH STAFFORDSHIRE 
AND East WorcesTERSHIRE: TJheir spirit—MIscELLANEOUS 
TRADES : Quiet. 

QuteTuDE still characterises the iron trade of South Staffordshire 

and East Worcestershire. The condition of things hereabouts 

just now is not cheering. Nevertheless every man cheers his 
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fellow with the expectations that very soon business must greatly 
improve. Actual trade and the anticipations of the ironmasters 
are a practical illustration of the metrical truism :— 
‘* Hope springs eternal in the merchant’s breast ; 
Trade never is, but always to be, best.” 

The least hopeful talk of the growing year, and the absence of 
orders of significance such as usually come out at this season ; 
but they are met by a reference to the facility with which the 
money-lending nations are supplying the current financial wants 
of Russia, and are assured that much of that money must soon 
jind its way into the pockets of the makers of the iron required 
in the construction of railways in the Muscovite empire. 

Until those rails or some others are being rolled there is very 
little ground to conclude that the existing state of things will 
suffer much improvement 

The leading foreign markets for general descriptions remain in- 
active Very little new trade is being done with India, and the 
United States have not yet begun to order, however much they 
inay by and by demand. 

Merchants and consumers at home are reluctant to buy more 
than will supply immediate necessities, Their customers hesitate 
to give the advanced rates which the ironmasters still ask. 

‘To what extent those prices are being obtained is open to much 
difference of opinion. Few makers will admit that they are ac- 
cgpting specifications under “close upon list,” but the neighbours 
of not a few assert that they must be selling at hardly over old 
prices. If ‘old prices” are intended to mean the former “list,” 
then they may well be doing so and yet be realising the full ad- 
vance, for before that time they were selling at nearly the amount 
of advance under the list of that date. But there is little room 
for doubt that some makers who customarily sell under the bulk 
of the trade are still doing so. They are accepting prices which 
leave them a very narrow margin of profit indeed—their compe- 
titors say no profit. 

Establishments which usually supply some of the first-class 
merchants with their best pen i of a miscellaneous class are 
amongst the best off for orders. At such places a mill or two and 
many puddling furnaces are put on even on Monday night ; but 
the majority of the mills and forges do not get into activity till the 
week has well advanced. 

Masters give the workmer as much labour as is possible ; but 
the stocks of puddled bars are now getting very heavy in many 
quarters, and this working in advance of orders 1s therefore being 
checked. It must be reported that the ironworkers, as a body, 
are doing but poorly in this district. 

Pig iron is slow of sale, and if transactions are forced reduced 
rates have tobe accepted. The market is however generally firm, 
owing to large early sales. So large were some of these that one 
Lancashire firm had sold 100,000 tons in this district before the 
extra £1 a ton was put upon finished iron. The representatives of 
that house are now refusing £3 12s, 6d. a ton for white iron, not- 
withstanding that that price would be quite 5s. advance upon the 
quotations current before the rise in finished iron, 

Ironstone of the best kinds produced in this district is worth 
from 1s. 6d. to 2s, a ton more than could be got for it a short 
time ago ; coal has gone up from Is. to 1s. 6d. These advances, 
together with the rise upon limestone and wages, would make 
the expenses of a blast furnace proprietor, who has to buy all his 
materials and who uses native ores, some 9s, a ton more now than 
previously. Prices of best iron here are, asa result, likely to 
remain strong; and the great demand for best foreign iron for 
steel-making uses will have similar influence upon the competing 
brands, 

These facts go to show that it will not be easy for the trade to 
abandon the position in respect of prices which they haverecently 
taken up. 

Iu the matter of freightage, the ironmasters continue to watch 
every opportunity of putting themselves in a better position as to 
the power of seaboard districts tocompete with them. The Birming- 
ham Canal Company have a bill before Parliament, in which, 
amongst other powers sought, it proposes to make it compulsory 
upon boat-owners to index their boats. This indexing is recom- 
mended by those coal proprietors who cannot go with Mr. F. 
Smith, the agent to the Earl of Dudley, who is now weighing all 
the coal taken from his lordship's collieries, whether sold into 
boats or land vehicles; and its object is to prevent customers 
getting the excessive loads which have hitherto been too often 
carried from the collieries, yet are paid for as much less in weight. 
The toll on the canal is usually charged at the rate of the professed 
capacity of the boat. To the proposed new arrangement by the 
canal company the ironmasters object; and to give them a position 
in committee when the bill is before the House they have got u 
a petition to Parliament. The document was being signe 
yesterday (Thursday) in Birmingham, and on Wednesday in 
Wolverhampton, and it was headed with the name of the present 
chairman of the Ironmasters’ Association, who happens to be 
Mr. F. Smith, and amongst other names is that of the new high 
sheriff for Staffordshire (Mr. John Hartley). The ironmasters 

way that if indexing be made compulsory, then that there shall 
o a reduction in the canal tollage. 

Of course the colliery proprietors go with the canal company, 
and men who are at once coalmasters and ironmasters find the 
interests attaching to these positions respectively somewhat 
jostling each other. 

It cannot be said that every boat that has carried more than its 
professed weight became thereby an instrument of fraud. Col- 
liery proprietors and canal managers alike knew that it was the 
custom of the district for excessive weights to be carried. And 
it was only when leviathan boats appeared that objections were 
raised, The growing scarcity of fuel, however, and its consequent 
greater worth, has led to the weighing and indexing reforms. 
Upon the fact of the greater weights having become the rule, the 
iron trade will have some ground of opposition to the Canal Com- 
pany’s bill. 

A vigorous effort isabout to be put forth with a view of in- 
creasing the quantity of precious thick coal available for the 
market. Most geologists and mining engineers possessing geological 
knowledge have believed in the existence of thick coal underneath 
the lower new red sandstone and permian between the supposed 
Eastern boundary fault of the South Staffordshire coal-field and 
Birmingham. With Sir Roderick Murchison at their head, these 
gentlemen all agree that it is probable that coal measures extend 
from West Bromwich underneath Birmingham, and join the 
Warwickshire coal-field. Sir Roderick Murchison has spoken very 
strongly for many years as to the desirability of testing this im- 
proved ground by a trial sinkingin the neighbourhood of Sandwell 
or Handsworth. The property belongs tothe Earl of Dartmouth, 
and ithas Sandwell Hall, which was at one time the family seat, in 
the centre. Itcomprises about 1700 acres, and lies in a ring fence, all 
on the east side of the great eset boundary fault. A 
concession of the whole of this land has been obtained from Lord 
Dartmouth, and it is proposed to sink a trial shaft at a point 
about 34 miles from Birmingham. ‘The spot chosen for the shaft 
is in every way admirably situated for getting the coal scattered 
about the kingdom, because of the lines of railway and canal which 
surround it. A more central point would perhaps have found the 
coal if the coal exists at a less depth, and a shaft in that position 
would have proved a greater extent of land ; but the facilities for 
distributing the coal would have been only few without a con- 
siderable outlay. The subject has been introduced chiefly by Mr, 
Henry Johnson, mining engineer, of Dudley, who to carry out 
the scheme is forming a limited liability company, with a capital 
of £20,000, in shares of £100. The expenditure in proving is to be 
limited to £16,000. For that sum it is believed that a shaft can 
~ = a depth of 350 yards, where it is thought the coal will 

e found. 

The scheme is one of vast importance to this part of the king- 
dom, and the spirited venture is worthy of every support. It was 
brought on Monday before the members of the South Staffordshire 
and East Worcestershire Mining Engineers, at their annual meet- 





ing on Monday last, by Mr. Johnson himself, who is the hon. sec. 
of the Institution. It speaks well for the scheme that at that 
meeting, as we ourselves observed, the leading mining engineers 
of the district spoke of the provabilities of success attending the 
experiments. The only difference expressed was as to the point 
at which the shaft shouldbe putdown. These gentlemen not only 
spoke well of the venture, but they likewise gave practical effect 
to their opinions by taking shares in the company. 

The South Staffordshire and East Worcestershire Institute now 
numbers about 150 members, and it has a good balance in hand, 
At the meeting to which we have just referred the operations 
under the Rowley Hills, which are being carried on on behalf of 
the Earl of Dudley, and which have resulted in the finding already 
of some fifteen acres of splendid thick coal amongst the green-rock 
and other vitrified mineral, were described, and further success 
anticipated. 

At the same time the trial headings at the western boundary 
fault of the South Staffordshire coal-field, likewise upon the Earl 
of Dudley’s estate, and which were described and illustrated in 
THE EnGIneer of the 30th July last, were explained by diagrams. 

It speaks well for the future of South Staffordshire, in a mining 
sense, that the mining engineers there should be thus vigorously 
at work, taking nothing for granted, but ascertaining by actual 
experiment the accuracy or otherwise of blind theory on the one 
hand and scientific inference on the other. 

The electro-magnetic lock for safety-lamps, which has been 
patented by Messrs, Craig and Bidder, was described at the same 
meeting in a paper which the patentees had forwarded, and which 
excited great interest. 

The general miscellaneous trades of this part of the kingdom 
keep — but they are in a better state as a whole than the 
iron trade. 








WALES AND THE: ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE : Comparison between the present and past week : 
Continued indisposition of buyers to give out orders: Foreign re- 
quirements : Expected heavy engagements: Preliminary inquiries 
from Russia—THE BAR TRADE—THE HOME TRADE—THE AD- 
VANCE IN WAGES—THE TIN-PLATE TRADE—THE STEAM COAL 
TRADE—A NEW VEIN OF COAL STRUCK AT TREGYB COLLIERY— 
BREACH OF COLLIERY RULES AT FERNDALE: A collier com- 
mitted to prison- BRECON AND CARDIGAN Gas Company—Ex- 
PLOSION OF FIRE DAMP. 

As compared with the past week, the position of the iron trade 

has varied but to a very slight extent. The indisposition of 

buyers to enter into contracts for any very large quantities is still 
manifested, whether with a view of influencing the market, or 
because there is no actual necessity for giving out engagements, is 
not clearly known. As far as the foreign requirements are con- 
cerned there is no doubt entertained that heavy engagements will 
soon be forth ing, the i length of new railways in pro- 
gress, and about to be commenced, in the United States, Canada, 
and the other British colonies, being sufficient evidence that large 
supplies of rails and other railway material will be re- 
quired. Reference was made last week to the success 
of the Russian loan, and the probability that it will 
lead to an early accession of contracts from that quarter. 

This is beginning to be verified, Russian agents having commenced 

to make inquiries, and hopes are entertained that the makers of the 

South Wales district will do as large, if not a larger trade, with 

the Muscovite empire this year as they did last. For bars there 

is only a moderate export demand, Spain, Italy, and one or two 
other continental markets taking occasional cargoes. The home 
trade cannot be said to have shown any further movement since 
last report The railway companies are beginning to enter into 
engagements a little more freely, but there are no heavy orders 
yet offered. The spring and summer will probably alter this state 
of things, for to carry out the necessary renewals alone the pur- 

chases must far exceed those of 1869. 

The announcement of the intended advance in wages at the end 
of the present month has given a tolerable degree of satisfaction 
at the majority of the works. By some of the men it was ex- 
pected that the advance would have commenced from the first of 
the month, and they were disappointed at the postponement; 
with the exception of a little dissatisfaction being expressed, they, 
however, refrain from taking steps that might interfere with opera- 
tions at the works. 

In the tin-plate trade the firmness of the last few weeks is so 
far maintained, and makers appear determined to secure, if pos- 
sible, enhanced quotations. In the course ofa short time it will be 
known what turn the American demand will take, and upon that 
will mainly depend the future prosperity of the trade. 

The steam coalcollieries are well employed, the home and foreign 
contracts on the books keeping all hands going with average regu- 
larity. House qualities are in good request, and prices are well 
maintained. 

At the Tregyb Colliery, Mr. Rees Harries, proprietor, having 
driven through the great bar, has discovered a rich vein of bitumi- 
nous coal, 6ft. in thickness, which promises to turn well, and will 
be the means of giving extensive employment to colliers. 

Another collier named Thomas Thomas has been committed to 

rison with hard labour for three months, by the magistrates at 

Pontypridd, for working with his safety-lamp open at the Fern- 

dale Colliery, contrary to the rules of the colliery. 

At the annual meeting of the shareholders of the Brecon Gas 
Company, held at Brecon, the usual dividend of 10 per cent. 
was declared. At the half-yearly meeting of the Sania Gas 
Company a dividend at the rate of 74 per cent. was declared. 

On Tuesday an explosion of gas took place in the No. 1 pit, 
Victoria, Ebbw Vale, and the overman and three other men were 
severely burnt, but no life was lost, 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


SHIPBUILDING AT HULL—LIVERPOOL AND TRADE WITH THE East— 
STATE OF TRADE: South Yorkshire: Sheffield: Leeds—PENINSULAR 
AND ORIENTAL STEAM NAVIGATION CoMPANY— BIRKENHEAD 
FERRIES—LIVERPOOL CHAMBER OF COMMERCE: T7'he Suez Canal: 
NorTH-EASTERN MOVEMENTS—NATIONAL STEAMSHIP COMPANY 
MIDLAND Rattway: Renewal of way and Plant: Settle and 
Carlisle Line—HULL DOCKS. 

Messrs. O. and W. Earle, of Hull, have launched from their yard 

a steamer built to the order of Messrs. Lofthouse, Glover, and 

Company. As the vessel left the ways she was christened the 

Sprite. Her dimensions are as follows :—Gross burthen, 700 tons ; 

length, 220ft.; breadth, 29ft.; and depth, 16ft. The engines of 

the Sprite, which is intended for the Hull and Hamburgh trade, 
are of 130-horse power. Messrs. Earle are at present building two 
steamers for Messrs. T. Wilson, Sons, and Company, two for 

Messrs. Norwood and Company, two for the North German Lloyd, 

and one of about 2200 tons for a Liverpool firm. 

The steam trade between the Mersey and Bombay, Calcutta, 
Colombo, and Madras is rapidly assuming extensive proportions, 
and when certain steamers, which are now in course of construc- 
tion, are completed, the eastern group of steamers will be one of 
the largest clearing out of the port of Liverpool. On Saturday 
the screw steamer Milbank left the Mersey for Bombay vid the 
Suez Canal, and she will be immediately followed by the Bolivian, 
the Ismailia, the Alice, and the Historian, for Bombay, by the 
Cordova, for Calcutta, and by the Statesman, for Colombo, 


request, while, as the reduced royalty is now coming into force, 
it % expected that there will be my toed increase in the demand for 
them. The effect which the reduction will have on the market for 
iron rails is awaited with interest. A fair business has been done 
in South Yorkshire in coal for domestic purposes, but there has 
not been quite so much passing in steam coal. 

The armour-plate and rolling mills of Sheffield are fully 
employed, and there: is a fair demand for shields and steel guns, 
a railway branches of Sheffield industry are doing a moderately 

trade. 

, The Leeds Chamber of C ce, in reporting upon the iron, 
machine, and engineer tool trade of that town and district, 
observes :—‘“‘ The makers of iron continue busy, and are likely to 
be so for some time. The machine makers are as well employed 
as before. The tool makers are gradually getting to be better 
employed, and the prospect before them is better than at any time 
during the past year. The locomotive makers are tolerably busy. 
The pee | trade is quiet.” : F 

It is understood that the directors of the Peninsular and Oriental 
Steam Navigation Company propose to start a line of steamers 
between England and India vid the Suez Canal, and that with this 
object in view the company will open an office in Liverpool. 

The receipts of the Birkenhead ferries from April 24, 1869, to 
January 31, 1870, were £26,212, against £25, in the corre- 
sponding period of 1868—9, The working expenses from April 24, 
1869, to January 31, 1870, were £15,336, against £16,132 in the 
corresponding period of 1868—9. 

At the annual meeting of the Liverpool Chamber of Commerce, 
on Friday, it was stated that aletter had been received from Mons. 
Guichard, chief of the transit service of the Suez Canal, to the 
effect that of 100 yards of rock found at Serapeum, 80 were 
removed on or before the 15th of last month, that the remain 
20 yards would have disappeared by the middle of this month, an 
that there would then be 23ft. of water throughout the canal. 

With regard to trade matters in the north-eastern district it 
appears that Messrs. H. E. P. Adamson and partners, of North 
Shields, have contracted for a new steamer, which will be built 
on the Tyne. Several other steamers are being fitted out at 
Shields. A co-operative experiment carried out during the past 
year in Shields hasbeen attended with some success, the firm having 
been enabled to divide a bonus at the rate of 24 percent. A screw 
steamer for tae whale trade has been launched from the yard of 
Mr. W. B. Hornby, of Wellington-quay ; she has been built to the 
order of Mr. Heinrich Veder, of Rotterdam. 

From the annual report of the National Steamship Company, 
issued at Liverpool yesterday, it appears that the earnings of the 
boats of the company during the year were £126,000; and in 
addition to the dividend of 10 per cent., the directors propose a 
bonus in shares at the rate of 10 per cent., carrying forward 
£87,000. The National Company has now a fleet of ten vessels, 
and is building two more ships of increased size and capacity. 

The works are now proceeding upon thirty-four miles of the 
Settle and Carlisle section of the Midland Railway. Preparations 
for letting the remaining contracts upon the liue are also in a 
forward state. 

The tonnage movement of the Hull docks in 1869 was 1,462,737 
tons, and the gross income of the Hull Dock Company was 
£127,134. In 1859, the corresponding figures were £1,138,189 
tons, and £84,081; and in 1849, 790,831, and £65,196, Coal is now 
being shipped from Hull at the rate of 300,000 tons per annum, 
as compared with 84,000 tons in 1869; and the completion of the 
Albert dock can scarcely fail to very materially increase this year 
the revenue of the dock company. 








PRICES CURRENT OF BETAS AND OILS. 








































Madras, and Bombay. 

The South Yorkshire ironworks continue tolerably active, there | 
being some fair orders on hand for plates, rails, and most other : 
qualities of manufactured iron. Bessemer steel rails continue in ' 


5 1 . 
Corren—British—cakeandtile; £ 8. da. £ 8. a.| £ada.£6d. 
PCr tON coccccccccccssoe| 20 UO V.. 7010 0) 79 O 0.. 8110 O 
Best selected .. eccsece| 7110 0.. 7210 U/ 82 0 0.. 8310 O 
Sect ceccrcces eccoese| 76 O 0.. 78 0 0} 8310 0.. 8610 O 
Boutus cesesscccccccccces| 79 VU O.. 8H O 0}; 810 0. 8810 U 
Australian, per ton ........| 73 0 0.. 7410 0) 83 O 0.. 87 0 O 
Spanish Cuke ....00. 0 0 0.. 0 0 0/75 0 0.. 76 0 0 
Chili Bars.....0.. see 66 10 0.. 67 5 0/74 0 0.6 75 0 0 
Do. retined ingot . -| 6915 O.. 7110 0) 7610 0..79 0 0 
Ye.ttow Merat, per Ib. . 0 0 6 O O 6f] 0 6 0 7% 
lnon, pig in Scotiand, ton 215 6 215 5cash 
Bar, Welsh, in London. 7 5 0... 710 0} 610 0.. 615 0 
Wales . 612 6.. 615 0} 6 0 0. 00 0 
Staffordshir 800. 876 750.77 6 
Rail, in Wales..........ce00| 615 0.0. 7 5 0] 6 0 0. 6 2 6 
Sheets, singlein London ..|10 0 0..10 5 0} 95 0.. 00 0 
Hoops, first quality ........, 815 0.. 95 0) 850 8 7 6 
Nuilruds ..c.cccsccoosccess| 8 0 0.. S10 0] 7 7 6. 812 6 
Swedish.....eccsseooeseooee| 915 U.. UW 5 0/10 0 O.. 10 5 0 
Leap, Pig, Foreign, perton ..| 18 7 6.. 0 0 0/1810 U.. 1812 6 
English, W.B. .....0...s0006| 1910 U.. YU O 0} 2015 0.. 2017 6 
Other brands .. 1815 0..19 0 0/19 2 6..19 5 0 
Sheet, milled ..... 19 5 0.21910 0/20 0 0.. 000 
Shot, patent...e.e. 22 0 0.. 0 0 0} 22 0 0..°22 5 0 
Red or minium .. 2010 0.. 0 0 0} 2010 . 2015 0 
White, dry . 26 0 0.. 28 0 0/27 0 0..29 0 0 
ground in Oil sescscseseee| 26 0 0.. 29 0 0/27 0 0... 30 0 0 
Litharge, W.B. 2... secsseee| 0 0 U.. O 0 0124 0 0.1. 00 0 
QUICKSILVER, per bot. ....e06.| 617 0.. 0 0 O| 617 0.. 0 0 0 
Srecrer, Silesian, per ton ....|] 1815 0.. 19 0 0/21 5 0.. 21 7 6 
English Vas... ee | 19 5 0... 0 O OF 22°06 0.. 21 5 O 
Zinc, ditto shect 24 0 0.. 0 O 0] 26 0 0.. 2610 0 
STEEL, Swedish faggo 000. 000); 000. 000 
ROZee--ccccvcce 1 0 0..15 5 0/15 0 0.. 000 
Tin, Banca, per cwt. 514 0.. 0 0 0] 514 0.. 515 6 
Straits, tine—cash 514 0.. 0 0 0} 514 0. 0 0 0 
Vor arrival ... 00 0.. 0 0 0} 514 0. 0 0 0 
English blocks 510 0.. 512 0} 516 0. 060 0 
Bare ..cccccee 511 0.. 513 0} 517 0.. 0 0 0 
Refined, in blocks........| 512 0.. 514 0| 6 0 0. 0 0 0 
TrnpLaTEs, per bx of 225 sheets 
IC COKC wccccccccesccccessoe| 1 3 Oe 1 5 OF 18 0. 1 8 @ 
IX ditto....... sovcccese| 32 6 0. 128 8)2 8 4 2-8 
IC charcoal .. ccvocecce| 1 7 Ooo 290 01:-2:9 OG. 2D O 
1X ditto...cecccccccccccceee| 113 0. 1Llé 0} 115 0.. 116 0 
CoaLs, best, per ton ....see00.| 018 O16 O18 6) O17 O.. O18 O 
er 80! cccccccccccccece| O15 3.. O17 O}] O14 Ge 016 6 
OiLs, per tun, Seal, pale....../ 42 0 0.. 0 0 0/36 00.. 000 
Brown ...ccoccocccccce-s| 34 0 0... 35 0 0) 31 O O.. 82 0 0 
Sperm, body ... stseereeee| 87 0 0.. 88 0 0/97 0 0.. 0 0 0 
Whale, South Sea, pale...... 39:0 «0.. 0 WU 0| 37 0 0.. 00 0 
Yellow .cccccccescccccecs| 37 O 0.6 38 0 0] 36 0 O.. 0 0 O 
Brown .. eooe| 36 0 0.. O 0 0/33 0 0. 0 O O 
E.I. Fish . eccoe| 32 0 0. 33 0 O| 31 O 0.. 82 0 O 
Olive, Gullipo! 60 0 0.. 09 0 0'55 0 0.. 0 0 0 
Spanish 08 0 0.. 59 0 0} 51 0 0 52 0 0 
4010 0.. 0 0 0/4110 0.. 0 0 0 
310 0.. 0 0 0/200. 000 
44 0 0.. 0 0 0; 83410 0.. 0 6 0 
4115 0.. 42 6 0| 38215 0. 00 0 
4510 0.. 0 0 0/3410 0.. 000 
422.0 0.000) 000.000 
700. 000/72 00.000 
35 0 0. 0 0 0| 37 0 0..38 0 0 
PRICES CURRENT OF TIMBER. 
1 4 1869, 1870. 1869 
Per load 4822 6.| £3 £ 8 | Per load— 4e,242n0 44456 
Teuk ..... -11 042 0 | 10 101210 | Yel. pine, per reduced ©. 
uebec, ~ 315 415/ 315 4 1>)| Comadas tss'guatee 18 10 19 19 16 01730 
-40 410) 3 5 410) Qnd do. .. 18 01310 11 10 1210 
ovo; ovd §|| Archongel. yellow 10 10 12 10, 10 10 18 5 
- 6 0 610/ 510 6 0) St. Petersburg, yel. 11 10 12 10, lv 15 1315 
4050/45 417 | Fi eeeseces 65710 6107 0 
45510) 4 5 510)| Memel............ 7 0:9 0) 12 013 0 
0oeood0;000 0 | Gethenbaing ek + 86 0 910) 8 0 915 
45 610/ 40 415 white OO 0 OL OVD 
f. 210 4 0} 410 4 0 | Gofle, yeliow...... 9 01010) 9 010 0 
Memel, fir . +210 810) 210 $10 | Soderhamu........ 8 0 9) 0000 
ceseeveseeeres 315 3 0/ 215 8 O | Christiana, per C. 
Swedish ..sssse 3 6 210) 3237 120ft. by 3 by 95 10 0 12 10) 10 10 123 10 
Masts, Queb. rd. pine 310 6 0] 4 0 6 O|_ im. yellow .... 
yl pine 4 5 6 0} 410 6 © | Deck plunk, int, ooo0o 0000 
rd.pine? 0 0 0} 0000 per don. din. 
Lathwood, Davtafm.4 0 6 0/ 510 6 10) Staves. per standard M. 
St Pever’s6 © 610) 710 8 10,| Quebecpipe ...... 65 0 67 10] 77 1v 80 
Deals, per C., 12ft. by 3ft. 9in, | puncheon .. 18 019 0} 210 21 % 
Quebec, wht. spruce 12 10 17 10/13 018 0. Baltic, crown ** $140 0 150 0/1850 1500 
StJobp,whtspruce 12 015 0) 0 0 0 0! Pipe ..ssseee, 
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THE BECKTON WORKS OF THE CHARTERED laid in blue lias lime mortar, with walls of the following | made up of two angle irons and four plates. 
| irons are each 44in, by 4tin. by 4in., and each plate 8in. by 


GAS COMPANY. 
No. II. 

Ir is a singular fact, in regard to the Thames, that part 
of Kent lies on what is commonly called the Essex shore. 
The locality where this occurs extends from Barking Creek 
to Woolwich Ferry, a distance of a mile and three-quarters 
along the river bank, and from a quarter to nearly half a 
mile inland; but just at one part this strip of Kentish 
territory is only about 200 yards wide. It thus comes to 
pass that the outfall works of the northern sewers are 
situated in Kent, and so is a considerable portion of 
Beckton. The old Roman wall shows that the river once 
ran more to the north than is now the case. Probably, 
where the marshes are now situated, the Thames once 
expanded itself into a species of lake—a state of things which 
would soon reappear if the embankments which protect the 
marshes were to give way. So far as Beckton is concerned, we 
have already shown that the level is being raised, so as to 
secure the works from all risk of inundation. 

In alluding last week to the engineering firms who are 
engaged in constructing these works, we omitted to mention 
Messrs. C. and W. Walker, of the Midland Ironworks, 
Donnington, near Newport, in Shropshire, in whose hands 
the entire section of the apparatus for purification has been 

, and who are constructing the whole of the purifiers, 
and scrubbers, and connections to be worked by their 
patent centre valves, described in Tuze Encineer of May 
7th, and July 9th, 1869. 

When gas was first introduced as an illuminating agent, 
the public looked with mistrust, and sometimes with alarm, 
on the large gasholders which made their appearance in 
various quarters—a feeling which has not entirely died 
away. e possibility of a gasholder “exploding ” is still 
entertained by writers in the daily press, and the continu- 
ance of this belief was referred to in the address lately 

iven by Mr. Vignoles at the Institute of Civil Engineers. 

n the early days of gas lighting, so celebrated a philosopher 
as Humphrey ier ad astrong prejudice on the subject. 
He deprecated the danger, and when Mr. Clegg 
talked of lighting London with gas, the philosopher ex- 
claimed, “Impossible, Mr. Clegg, you would want a 

meter as large as the dome of St. Paul’s.” The 
impossibility has long ago been itself “exploded ;” 
but the most nervous might be satisfied, provided the gas- 
holders were taken to Beckton. In this locality they will 
be gigantic, but far away. Another advantage—more real 
in its character than the ing—which arises from 
fixiug the works in a remote spot, is that of being able to 
utilise the residual products of gas-making without risk of 
iy ard ry aes a crowded nei  eagesscesg 

page e give engravings of the S an 

holders at ‘ The brick t tanks to receive the os 


holders (four in number) are each 182ft. in diameter and 
40ft. deep. The brickwork is of the best hard burnt stocks 
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| dimensions:— The first 15ft. is four and a-half bricks thick, 
| the next 15ft. four bricks thick, for 5ft. further three | 
| bricks thick, and the last 4ft. two and a-half bricks thick. | 
Spaced at equal distances around the tank are formed 
twenty-eight piers of brick, each 6ft. thick, by 8ft. Qin. | 
wide. At the bottom of the tank, and opposite each pier, | 
is fixed a stone cill 4ft. by 2ft. Gin. by lft., for the gas- 
| holder to rest on ; the surface or top of the cill is 40ft. from | 
| the top of the tank. There are also four stone blocks, 
each lft. Gin. by 1ft. by 1ft., placed in the centre of each 
pier, to which the guides of the gasholder will be attached. 

The well of the tank is 10ft. diameter, built in brick, tvith 
blue lias lime mortar, and faced with a layer of Portland 
cement in. thick ; the top of the well has a curb of stone 
12in. thick by 14in. wide. The inlet and outlet pipes to 
and from the gasholders are each 30in. diameter. On the | 
walls, and spaced at equal distances around the circumfer- 
ence of the tank, are provided twenty-eight granite blocks | 
to receive the columns. Each block is 5ft. 3in. by 5ft. 3in., | 
and 2ft. thick. Provision is also made for four holding- | 
down bolts, each 10ft. long, passing through each granite | 
block. The cone is formed of earth, and covered with clay | 
puddle 2ft. thick, extending under the foundations of the | 
tank walls and at the back of the brickwork. On the clay 
are spread and laid concrete and brickwork. In;the centre 
of the cone a pier is built mounted with a granite block, 
on which the centre tube of the gasholder rests when the | 
gasholder is down. 

Each gasholder is 180ft. diameter and 40ft. deep, and | 
is pare with a tube in the centre, 5ft. diameter and | 
21ft. long, of wrought iron, secured by means of vertical | 
T-irons, and having a channel iron ring at the bottom din. | 
wide by 2tin. by jin. The top of che tube has an angle 
iron ring 4tin. by 4}in. by tin., and is connected horizon- | 
tally by means of two bars, each 3in. by {in., from bearings | 
of main rafters. The roof is constructed on twenty-eight 
main rafters, each 12in. deep, made up of two angle-irons, | 
each 4!in. by 3in. by jin., forming a flange and a web of 
iin. plate. The tie rods from the bottom of the centre 
tube to the curb, and also to the truss, are each liin. in 
diameter. The vertical struts in the trusses are of T-irons 
riveted back to back,each iron being of the dimensions 4in. 
by 3in. by jin. The diagonals are single T-irons, each 
4in. by 3in. by in. For a space of one-third of the roof, 
between the main trusses at the curb, are placed two 
secondary rafters of T-iron, 44in. by 31in. by jin. The 
next third of the roof is provided with one such rafter only 
between the main trusses. At the distance of 20ft. from 
the top curb one main horizontal stay is introduced, with 
scantlings thesame as thatof the mainrafters. There aretwo 
secondary horizontal stays every 7ft. 3in., arranged under 
the roof, concentric with each other; the stays are of T- | 
iron, 4}in. by 33in. by tin. The top curb is of the following | 
come atthe angle irons 4}in. by 4}in. by 2in., and | 
three plates. The top plate is 12in. by jin.; the bottom | 
and vertical plates, 14jin. by in. The bottom curb is 
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lin., secured to the outside of the gasholder. 

The plates of the roof are of the following dimensions: 
—The first plate from the curb is 3ft. wide and ;in, thick, 
the second row 3ft. by }in., the third row 3ft. by tin.; the 
centre plate over the tube is 6ft. diameter and Jin. thick. 
From the centre plate the first row of plates is Sit. by jin. 
thick, the second row 3ft. by jin., and the remaining 
portion of the roof of plates No. 12 by the Birmingham 
wire gauge. 

The sides of the gasholders are supported by means of 
twenty-eight semicircular columns of wrought iron, each 
formed of jin. curved plates; two angle irons, each 4}in. 
by 4!in. by 4in., and a back plate 2ft. lin. by tin. There 
is one of these columns at each truss. The riyets to the 
curbs, trusses, girders, jin. plates, and vertical posts 
are all $in. diameter, spaced 4in. between centres; the tin. 
plates have rivets jin. diameter, spaced liin. between 
centres; the ;;in. and Zin. plates have jin. diameter rivets, 
ljin, between centres; and the No. 12 Birmingham gauge 
plates lin. diameter rivets, with lin. distance between 
centres. The lap of the plates is l4in., and the joint is 
formed by placing tape coated with red lead and oil 
between the plates. 

At the bottom curb of the gasholder are fixed, in a line 
with the main trusses, twenty-eight cast iron i 
with rollers each 7in diameter ; each roller is made to run 
in a cast iron channel guide fixed to the walls of the tank : 
the guides are 15in. wide by lin. thick. At the top curb 
of the holder are also fixed twenty-eight cast iron rollers, 
each 2ft. diameter, having flanges 2in. deep. The rollers 
are fixed on wrought iron carriages, and are made to run 
on guides fixed on the columns of the framing. The 
carriages have a shifting bed for the purpose of adjustment. 

The columns of the framing are of cast iron, twenty- 
eight in number, each 40ft. high. Atthe top the columns 
are each 2ft. 3in. diameter and lin. thick, and at the bottom 
l}in. thick. The plinths are 4ft. Sin. square and 9ft. high, 
with metal liin. thick “throughout. The columns are 
cast in two lengths, and the parts are united by means of 
internal flanges with bolts‘and nuts. TWere are four hold- 
ing down bolts at the base of plinths ; each bolt is 10ft. 
long and 2in. diameter, fixed into anchorage plates 5ft. square 
and 1iin. thick, built into the piers of the tank walls. The 
girders connecting the tops of the columns are each 3ft. 
deep ; the construction will be readily understood from an 
inspection of our engraving at page 99. 

[Above we give sections of the boilers at Beckton. We 

must reserve the short description which they require till 
next week, } 





Tue Linen TRADE OF IRELAND.-—A parliamentary return shows 
that out of 1,638,008 spinning spindles in the various flax and linen 
mills in the United Kingdom 162,164 are idle, and that of 510 
power looms 29,887 are at present at work. Of these mills 
are 148 in Ireland and 287 in Great Britain. There are 3326 ex- 
tensions in spindles in progress 1445 in power looms. 
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BOILER INCRUSTATION. 


No user of steam boilers can be without a sense of the 
importance of the subject of incrustation. He soon learns 
by practice that it involves a continual expense in one way 
or another ; whether it is got rid of in time, or whether it 
is neglected to the immediate injury of the boiler. A 
very valuable aud exhaustive essay has lately app on 
the subject in our Belgian contemporary, the Revue Uni- 
verselle des Mines, contributed by two French engineers, 
MM. Briill and Langlois. Apart from some slight short- 
comings, it is well worth study, as will be seen from the 
brief notice we now give of it. 

The four heads of this lengthy essay are respectively de- 
voted to the formation and behaviour of the different kinds 
of incrustation ; the composition of certain kinds of water 
and their results in the boiler; the different modes of 
boiler construction as regards the formation of deposits ; 
and, lastly, the various means of preventing incrustation 
are reviewed. It is well pointed out that incrustation is 
injurious in three distinct ways :—It increases the con- 
sumption of fuel, it injures the boiler, and can even com- 
promise its safety. Incrustation less than one-eighth thick 
allows the passage of only one quarter of the heat it would 
if the plate were clean. One way in which incrustation 
injures the boiler is by its requiring the fires to be forced, 
thereby furthering the oxidation, diminishing the strength, 
and tending to tear away the plates of the boiler. The 
very cleaning of the boiler tends to injure the plates and 
structure. The cleaning of the boiler of a large steamship 
costs from fifty to sixty pounds in labour alone. At the 
same time, there is no doubt that a thin incrustation pro- 
tects the surfaces of the plates against corrosion, and that it 
often closes up the joints and prevents escapes. The 
authors do not seem to be aware of the excellent results 
obtained with steel boilers, to the plates of which in- 
crustation does not so easily adhere, on account of its 
homogeneous character, and lesser liability to oxidation. A 
liberal use is made by them of M. Cousté’s classical “ Re- 
searches into the Incrustation of Steam Boilers,” published 
in the Annales des Mines for 1854, and of Mr. W. West's 
paper on “ Water for Locomotive Engines,” published in the 
fifth volume of the “ Proceedings ” of the Institution of Civil 
Engineers. Speaking of the influence of construction, they 

int out that in fire-tube boilers incrustation tends to form 
itself on the fire-tube; in locomotive boilers, round the 
tubes especially, and between the fire-boxes. They favour- 
ably notice Mr. Edward Field’s boiler tubes, the circula- 
tion in which tends to keep the tubes clear of deposit. 
They notice the advantages of the form of this boiler 
known here as the French boiler, having water tubes below 
the main one, so that the fire strikes the tops of the water 
tubes and the bottom of the main boiler, being thus with- 
out direct access to a surfuce to which the incrustation 
makes its way at once. 

The foreign matters containedin the water can be divided 
into three kinds :—Those that remain insoluble and in 
suspension, forming a non-adhesive mud, which only in- 
crustates on highly-heated surfaces. Secondly, the salts 
soluble in water, such as, for instance, sulphate of potash, 
and the chloride of calcium, and the chloride of sodium, 
found so abundantly in sea water. These remain in solu- 
tion, and only form deposits when in considerable quantities 
in the water ; and this can be prevented by blowing off. 
The third class consists of substances relatively little 
soluble in water, such as carbonate of lime and sulphate 
of lime. With these, this degree of saturation is soon 
attained, and they are deposited in the boiler either in 
powder, which falls into the interior parts, or in crystals 
covering the wetted surface. The soluble salts can thus be 
got rid of by simply renewing the water ; the muds pro- 
duced can taken away pretty easily by washing ; but 
the incrustations produced by this successive precipitation 
of insoluble, or only slightly soluble, salts can only be got 
off by the hammer and chisel. This is generally true, but 
the relative quantities present in different kinds of water 
modify these results. 

Somewhat to our surprise, the authors maintain (p. 373) 
the fallacy, exploded forty years ago, that explosions are 
— by the sudden contact of the water with the red- 

ot plates, on the cracking off of the incrustation, causing 
either “an enormous development of steam,” or “ decom- 
posing the water with an attendant disengagement of a 
great quantity of hydrogen.” 

The means of encountering incrustation are of two main 
kinds :—The water can be purified before being fed in, or 
ditferent apparatus, applied inside the boiler, can be used 
for the purpose. Before feeding it in, water can thus be 
purified by (1) chemical reactions ; (2) by heating it ; (3) 
it can be distilied by using the condensed steam as feed- 





water. In the case of the presence in the water of car- | 
bonate of lime, held slightly in solution in the form of | 
bicarbonate, the state of solution being aided by the presence | 
of aslight excess of carbonicacid, by saturating, by means of 
a sufficient quantity of lime, the excess of carbonic acid, the | 
greater portion of the neutral carbonate will be deposited | 
on account of the very slight solubility of that salt. This 
plan has been used in England, and also especially by the | 
French. Orleans and the North Railway companies. | 
Carbonate of soda can also be employed for the preliminary | 
purification of some waters, It is largely a in some of 
the Lancashire districts, but it has the inconveniences of 
causing priming and of favouring leakages, 

As the carbonate and sulphate of lime are ve 
slightly soluble at 120 deg. or 130 deg. Cent., and nearly 
absolutely insoluble at 140 deg. to 150 deg. Cent., the water 
can be attempted to be purified by heating it. The 
several apparatus of Wagner, Schau, Wohnlich, 
Basseres and Lugand, constructed on this principle, and 
more or less used on the Continent, are here described. 
Similar to these is the feed-water heater adapted by M. 
Belleville to his water tube boilers, in order to prevent 
their being filled up with incrustation. The water, forced 
in by a pump, is thrown from below against the top plate 
of a large vertical cylinder, which communicates at the top 
with the steam collectors of the boiler, and at about the | 
middle of its height with the water collector. ‘The water | 





injected falls in rain into a chamber wherein flows the 
steam, on a plate partly occupying the transverse section 
of the cylinder. From thence it flows into the water 
reservoir, the level of which is about the same as that of 
the boilers. The water is heated to nearly the temperature 
of that in the boiler, and the salts dissolved are precipi- 
tated to the bottom of the cylinder, whence they are from 
time to time blown out. 

As regards marine boilers, blowing off with low-pressure 
and surface condensation in tubular high-pressure, boilers, 
are the only methods now used in practice to encounter in- 
crustation. It is thus mainly in marine engine work that 
surface condensers have been adopted, though their success 
at sea is slowly leading to their use on land. The firm of 
Cail, and that of Flaud, of Paris, are making a couple of 
surface condensers for their own use ; and in the latter a 
current of air is being adopted in conjunction with the con- 
densing water. The numerous difficulties met on their 
first introduction are very well here detailed, and few un- 
professional people would believe the amount of the vast 
sums expended in overcoming these obstacles. M. Cousté 
some years ago, and more recently in the Annales des Mines 
for 1868, recommended a modified kind of surface conden- 
sation well deserving consideration. The problem would 
be to condense the steam used in the engine, without 
renewing the injection water. By cooling dowif this latter 
in a surface condenser it could be — used for in- 
jecting. There are certain obvious objections to this plan, 

ut the authors say they have seen something similar in 
practice. The hot water raised by the air pump was 
allowed to fall on extensive surfaces formed of faggots of 
wood, and dropping through the air in a state of division 
it fell into a large reservoir below, whence it was after- 
wards pumped into the boilers and the injection condenser. 

The processes employed within the boiler consist n— 
(1) blowing out ; (2) mixing the waters with substances 
modifying the incrustations either chemically or mechani- 
cally ; (3) employing the circulation of the water for 
extracting the matters in suspension ; (4) applying elec- 
tricity against the incrustations. In the Imperial Marine 
the boilers are continually blown out. As regards the 
different substances introduced, a volume could be written 
about them, so numerous are they. In France very good 
results in preventing solidification have been obtained by 
the use of logwood shavings; and a very interesting 
account is here given of their use. The steam, though the 
boiler does not prime, is of a violet colour ; no doubt from 
its taking upa Fittle water. Logwood is also employed in a 
liquid composition usedon the Orleans Railway. The reci 
for this and a number of others sufficient to make the 
fortune of a boiler quack are here given. One of the most 
legitimate meaus, because inexpensive and obtainable by 
construction, for getting rid of boiler deposits, evidently 
consists in utilising the circulation and the natural ten- 
dency of heavy substances towards the bottom. Merely 
setting the boiler to a slight incline from the fire is, as we 
know, often very effective ; and a conical vessel riveted to 
the bottom at a spot chosen for its slow circulation is often 
very useful. 

Some interesting particulars are given of Tracy Parry’s, 
and of Baker’s electric (wrongly named “ magnetic”) appa- 
ratus for the prevention of incrustations ; but without 
explaining the action of these curious boiler fittings. It is 
certain that the action of Baker’s anti-incrustator is very 
capricious in preventing the solidification of incrustation. 
It is clear that it acts by electricity, and not magnetism; 
and evidently by frictional electricity, produced by the 
friction of the steam on the points of the star. On the 
whole, the authors strongly recommend it to the attention 
of boiler users, The essay is concluded with three sensible 
recommendations: that nothing should be neglected to 
obtain good feed-water ; that the chemical qualities of the 
water to be used should be determined before the form of 
boiler to be used is settled upon ; and that then the mode 
of getting rid of the incrustation is to be chosen—treating 
the water before its introduction into the boilers being 
almost alwaysthe best method. On the line from Madrid 
to Alicanta, where water stations had been established 
without sufficient regard to the purity and quality of the 
water, the whole work had to be done over again, and the 
expense of this amounted to from about £96 to £120 per 
mile. In indicating the examination that should guide the 
choice of the feed-water, the hydrotimetric method of 
analysis, the principle of which is due to Dr. Clarke, is 
recommended. 





DockYARD ENGINFERS.—Mr. P. Thornton, the master shipwright 
of Chatham Dockyard, has just received the appointment of chief 
engineer as well. We are aware that Mr. Thornton is an able and 
competent shipwright, but we have no reason to think he knows 
anything whatever of engineecing. To all intents and purposes 
he must be inthe hands of his nominal assistants. Why then retain 
the title of chief engineer at all in our dockyards? We have 
already called attention to this mischievous and insulting policy of 
putting shipwrights over engineers, We trust that some of our 
engineer members of Parliament will call attention to the subject 
in the House. 

Mr. HUGHES AND THE Iron Trape.—Mr. Hughes has written 


| to the editor of the Pall Mall Gazette to explain the part which 


he played as arbitrator in the North of England district, from 
which it appears that his work was reduced to a minimum :—‘‘I 
must also disclaim,” writes Mr. Hughes, ‘the credit of this 
arrangement which you attribute tome. It was the work of the 
court itself, and I had really nothing to do as arbitrator. I simply 
presided at the court. We sat for two days, and every point at 
issue was discussed exhaustively. The rates of wages paid in all 
other districts were produced, and minutely compared and can- 
vassed by men who were thoroughly acquainted with the business. 
I was very much struck, and, I need scarcely say, delighted to see, 
time after time, the ‘“‘operative member” (puddler or shingler) 
get up to answer the “employer member” from the same works ; 
and, although the prosperity of a vast industry hung on the con- 
test, and it was very keenly fought, I cannot recall more than two 
expressions which those who used them would now wish unsaid. 
When there was nothing more to be said, the sensible north 
countrymen felt that they had much better settle the whole busi- 
ness then and there themselves, instead of leaving a lot of difficult 
technical questions to a person ignorant of the trade. Accordingly 
they agreed as above, and only asked me to sign as president of 


the court. Nothing was referred to me, and I decided nothing.” 
Ill-natured people in Middlesbrough said that Mr. Hughes was a 
cipher. We disputed the point, but it seems that the ill-natured 
folks were right, and we were wrong, after all. 





THE NEW THAMES TUNNEL. 


‘WE have on repeated occasions directed attention to the new 
tunnel or subway which has been in of construction under 
the Thames, between Tower-hill a, Sr 
jwriny bo ear, on the plans and under the direction of Mr. 
Peter ow, C.E., F.R.S. It is not necessary to revert in detail 
to the structural character of the works; our object herein is to 
—— progress from a visit to them in the course of the current 
wee 

The subway itself, which is, of course, the main part of the 
work, has been for some time | completed, as also the chambers 
or waiting-rooms at each en The shafts are respectively 56ft. 
deep on the Middlesex side, and 52ft. on the Surrey side. Th 
are about 10ft. diameter, or a fifth of the size of the Wapping 
Rotherhithe shafts of the old Thames Tunnel. The depth of the 
shafts of Brunel’s tunnel—over 80ft.—was also considerably 

ater. There are numerous other points of contrast that might 

named between the old tunnel and the new, as, for instance, 
the time occupied between the commencement and the comple- 
tion of the works ; eighteen years in the one case, and one yearin 
the other ; the cost, above half a million in the one case, less than 
£20,000 in the other ; the ——— of stuff, 38ft. by 23ft. net 
in the one case, and a round driftway of 7ft. 3in. diameter in the 
other. 

The Thames Subway we have found all but finished in its various 
parts. It is doubtless a small affairin all its dimensions as compared 
with the celebrated Wapping and Rotherhithe tunnel, but it is 
certainly a much more decided engineering success. Its compara- 
tively small proportions are doub' attributable to the wise con- 
sideration that the cost and the risk of irruption were in a geo- 
metrical ratio to the extent of the displacement of clay or other 
matter disturbed. . Barlow has accordingly made his shafts 
and his subway as small in diameter as would comport with the 
fair and reasonable requirements as to accommodation on the part 
of passengers. : 

Approaching the subway from the Middlesex side, the visitor 
comes upon the shaft at the leftof Lower Thames-street, on Tower- 
hill, There is but little to indicate the character and importance 
of the work to which the shaft conducts anyone ready to descend. 
A tattered wooden hut, a ed in which a blacksmith is at 
work, a quantity of bricks, lime, and miscellaneous rubbish, and 
an iron room, poised, as it is found on examination, over a well- 
hole, all these enclosed within a rude and dilapidated boarding, 
mark the Middlesex entrance to the new Thames Tunnel. The 
descent we accomplished by a perpendicular iron ladder fastened 
to the side of the shaft; the ascent we made in the lift 
by the help of steam power. The lift, as a most im- 
portant item in the novel means of conveyance about to be put 
to public use, is entitled to such description as we may be 
able toconvey. It isa chamber with its walls, roof, and floor of 
iron, and is 6ft. by 5ft. in area, and 6ft. Gin. high. To the roof a 
chain is attached which passes over a pulley at the head of the 
shaft, and at the other end is fixed to a ce weight which 
works between guide rods. The balance is a large cast iron slab 
with an opening in the centre in which extra weights may be 

»laced for balance adjustment to the ber of gers in the 
ift. The axle of the pulley wheel at the head of the shaft is fur- 
nished on each side of the centre with four large fan blades, 
intended to serve in part the functions of a governor, The lift is 
fitted with a pair of small hollow roller wheels at top and bottom 
on each side, which work upon guide rods fastened to the sides of 
the shaft. Mr. Barlow has also contrived a brake — upon the 
roof of the lift and acted upon from within, by which, in case of 
accident, a pair of arms are released and clip the guide bars on 
each side, stopping the descent of the lift within a few feet. The 
lift and the Soivase weight are further connected by a wire ys 
attached to the bottom of each, and passing round a pulley at the 
bottom of the shaft. 

Under the level of the subway at the bottom of each shaft there 
is an engine-room containing an engine of 4-horse power. Each 
of the engines will be employed for raising and lowering the lifts, 
but the engine on the Surrey side will in addition do the ha 
which will be by an endless steel cord, passing round a verti 
pulley wheel at the Surrey end of the tunnel and a horizontal 
pulley wheel placed between the rails at the Middlesex end. 

At the bottom of the shafts the passengers will emerge into the 
waiting-rooms we have referred to; they are about 26ft. long, 
10ft. wide, and 10ft. 6in. high from the floor to the top of the 
semicircular roof. These rooms have seats along the sides, and 
are capable of accommodating comfortably a much larger uumber 
of persons than the fourteen for which the omnibus is seated. 
The omnibus, which will ply backwards and forwards, without 
turning, between one terminus and another, isa light vehicle, 
built, excepting the doors, of iron. It is seated for fourteen pas- 
sengers, who will sit vis-a-vis on each side, with their backs to the 
sides of the carriage. It has cushioned seats, with padded backs. 
The wheels are 16in. diameter, and a brake, which the conductor 
will work with his foot, is fitted at each end of the carriage. At 
the termination of each trip it will be run close up to the inner 
end of the waiting rooms, from which passengers will enter the 
omnibus on the level. The carri has doors at each end. It 
is as commodious as the available space’ admits of, and 
is certainly much more roomy and will be more comfortable 
than the ordinary street omnibus. It is about 1l0ft. long 
inside, 5ft. wide, and 5ft. 6in. high, with about 2ft. 2in. 
between the seats. Crossing through the subway on foot, 
and narrowly inspecting the joints of the 18in. sections of metal, 
the visitor can scarcely fail to be struck by the absence of water, 
and even moisture, in the subway. The blue lias cement in which 
the sections are bedded, and the medina cement with which the 
joints are filled, seem to have fulfilled their purpose admirably. 
In the middle of the subway, to which there is a descent from 
each end by a gradient of 1 in 30, an idea may be formed of the 
dryness of the subway from the trifling quantity of water drawn 
to this lowest level—it is not more than will be cleared by 
evaporation when the shafts are both open. The gauge of the 
railway is 2ft. 6in., the rails are single headed, and 35 lb, to the 

ard. They are bolted to cross sleepersplaced at about 3ft. apart. 

he omnibus has not yet performed a trip, but from the speed 
with which the passage can be made upon a trolley we see no 
reason to doubt that the transit may be made, from the entrance 
at the top of one shaft to the emergence from the top of the other, 
in three minutes, as proposed. In the event of the traffic exceeding 
the capabilities of the single omnibus the formation of a double 
line will be impracticable, but the “train accommodation” may 
be increased by adding another carriage and increasing the fixed 
engine power if need require, The speed at which the omnibus 
will travel will be uniform, a desideratum easily attainable by 
the use of the brakes and regulation of the hauling apparatus, 
The passage by trolley is, of course, very unequal, the speed at 
the bottom of the incline, from the acquired momentum, being 
very high. a 

It is intended to partition off portions of the waiting rooms, so as 
to exclude steam from the engine rooms and draughts from the 
shafts. It is also intended to divide first from second-class 
passengers by a cross partition in the omnibus. As regards 
descent, the second-class passengers will be sent down first, and 
the first-class passengers next, for immediate dispatch. The fares 
will be 1d. and 2d. : 

The feeders of the subway on the Tower-hill side will be Lower 
Thames-street, Gieat Tower-street, the Minories, and the dock 
district to the east. On the Surrey side the communication will 
be between the shaft in Vine-street, Tooley-streg, and all parts 
of the Borough, to the south and west, and with Bermondsey to 
the east. 

The state of the works on the occasion of our visit led us to be- 
lieve that, within a week from this date, the new tunnel will be 
ready for public traffic, when the proprietors will enter upon what 
we believe will turn out a prosperous career. 
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THE RUSSIAN COMMISSION ON NARROW- 
GAUGE RAILWAYS. 


(From our Special Correspondent). 
Port Mapoc, Feb. 13th. 

‘WHEN, about five months ago, Tae ENGINEER re-announced its 
confidence in the soundness of the opinions I had expressed some 
years previously respecting small narrow railways, I did not 
anticipate that they would have received a confirmation so ample 
and so authoritative as that which I have now the pleasure of 
recofding. It will be at once conceded that whenever any 
government appoints a commission to investigate the merits and 
demerits of any particular project or undertaking, it must possess, 

primd facie, strong claims to recognition and attention. Whether 
it ultimately prove a failure or success, it has, at any rate, gained 
a position which demonstrates it to be bond fide in its character, 
and probably calculated to be of national value and importance. 
The visit that has been recently made by a number of foreign 
and English noblemen and gentlemen to the well-known 
Festiniog Railway will convince the most sceptical that the 
question of a “light system” of railways has at last acquired 
that prominence to which it is indisputably entitled. It is no 
longer a matter of imaginary data or purely theoretical premisses. 
The practical nature of the trial which it has just undergone 
enhances the value of the conclusions arrived at, and renders 
them incapable of contradiction by the most strenuous and pre- 
judiced opponent. The object of the trip under notice was to 
ascertain the relative capabilities, suitability, and economy of 
small gauge lines and Mr. Fairlie’s engines. There is no question 
that the Festiniog line, regarded per se, is a success, con- 
structively, mechanically, and financially. The great problem to 
be solved by the inspection is, would lines of identical or nearly 
similar proportions prove equally successful in a different locality, 
and in some degree under different conditions? Would they 
answer for Russia, for India, for Nova Scotia, for home use, for our 
colonial possessions in general, and, in fact, for every country or 
district which is in manifest want of internal communication, 
and can neither incur, nor is justified in incurring, the un- 
warrantable expenditure entailed by the adoption of the standard 
or wider gauge? The determination of the several points 
bearing directly upon the extended application of the “light 
system” has engaged and will engage the serious attention of 
many able and disinterested men for some days. We shall not 
anticipate the verdict, but merely lay the salient facts which 
have been elicited before our readers, and submit them in all 
contidence to their judgment and discrimination. 

The party which left London on Thursday morning last con- 
sisted of the following noblemen and gentlemen :—The Russian 
Commission was composed of the President, the Count Alexis 
Bobrinsky, Count Zamoysky, Count Theny, Count de Berg, M. 
Rohberg, M. Basile Saloff (Ingénieur, Professeur ’ l'Institut des 
Ingénieurs des Voies de Communication, St. Petersburg), M. 
Von Desen, M. Schemansky, M. Showbersky, and M. L. de Kis- 
lanky, Ingenieur au Corps Imperial des Voies de Communi- 
cation de Russie. A deputation from France was expected, 
but for some reason or other was not present. The 
other foreigners comprised M. Philippe Krémer (Directeur 
de }’Exploitation du chemin de fer Russe de Poti & Tiflis), 
M. Sandberg, from Sweden, and M. Pihl, from the sister 
country, Norway. The English nobleman were the Duke of 
Sutherland and Lord Grosvenor. The latter left the party at the 
termination of the first day. Among the rest of the visitors were 
Sir William Baker, Mr. Danvers, and Mr. Thornton, on the part 
of the India Office; Captain Tyler, Mr. Fairlie, Mr. Power, and 
Mr. Crawley. The interests of Northern Germany were kept in 
view by Mr. Mulvany, and the remainder of the party included 
Mr. Hobson, Mr. Preston, Mr. Cargill, Mr. Dallas, Mr. Thompson, 
Mr. Fleming, and others, to the number of nearly forty. Pre- 
viously to starting an invitation was sent to the members of the 
party to inspect the “‘cabbage garden” railway at Hatcham. 
A large proportion availed themselves of this preliminary trip, 
and had every reason to be perfectly satisfied with the result. 
This inclosure and the steam vehicles which have worked on 
it during the last few months are so familiar to all engi- 
neers—and it might almost be said to the public also— 
that we shall not pause to relate the details of the numerous 
runs that were successively undertaken in both a Fairlie 
engine for Sweden and the steam carriage. The distance 
round the rails is the ninth part of a mile, which was traversed 
at the rate of twenty-five seconds. Consequently, the maximum 
speed attained was exactly sixteen miles per hour. A curve of 
50ft. radius forms a portion of the road, which the engine and 
carriage traversed with a facility and smoothness which many of 
those present were clearly not prepared for. A visit to the 
Hatcham Ironworks, in which there were two Fairlie engines 
completed, and intended for Sweden, concluded the programme 
for the afternoon. One of these engines was lifted off the bogies, 
and supported above them by four screw jacks. The Russian 
gentlemen minutely inspected the whole machine, and, from their 
many and searching interrogatories, were clearly determined to 
satisfy themselves of the principle of its construction and its 
practical'efficiency. 

When the 10 a.m. express of Thursday morning last drew up 
to the Euston platform, the appearance of three saloon car- 
riages, together with the private saloon carriage of the Duke of 
Sutherland, wasa clear intimation tothe officials that ‘something 
was up.” Into these the whole party were not long in 
settling themselves, with great coats, furs, rugs, and paletots of 
every shape, size, and colour. The morning was very fine, but 
intensely cold, and amid a mingled rattle of Russian, French, 
German, English, and Scandinavian, the train left the station, 
Crewe was reached at 2 p.m., and, after a hasty luncheon, 
@ special train conveyed us to the railway works. The 
various shops were visited, and, although they could not be said 
to be full of work, yet there were a sufficient number of opera- 
tions in progress to arrest the attention and excite the admiration 
of those viewing them. Some of these I shall briefly advert to. 
What more especially attracted the attention of the foreign 
portion of the visitors was not so much the individual mechanical 
_—-. themselves as the method of conducting and executing 

n. The modus operandi, the arrangement of the means and 
appliances, the disposition of the various machines, and the 
working tout ensemble, were new to them. The details, in many 
instances, were familiar; but the coup d'eil was a novelty. It 
was here that a small gauge railway worked by steam first pre- 
sented itself. The transport of the ingots and other material 
is effected on small lorries drawn by a tive of corresponding 
dimensions, adapted to the width of the gauge, which is 1ft. 6in. 
Upon entering the premises the first operation observed in pro- 
gress was the forging Fe tee ot steel, destined to be 
ultimately converted into a rail, This operation—which one of 
the Russian commissioners remarked to us was quite new to 
him—consists in inflicting a succession of violent and repeated 
biows upon the red hot steel ingot by the agency of a couple of 








horizontal hammers. The ingot is run in between them, and the 
two hammers close upon opposite sides of it with a tremendous 
shock. In order that the ingot may be fairly hammered on each 
of its four sides, it is caused to revolve between every three or 
four blows, so as to present successively every portion of its 
surface to the force of the blows! One of these ingots weighed 
5 ewt. 3 qr. 14 1b., and was rolled into a rail 21ft. in length. Mr. 
Ramsbottom’s mechanical arrangements for working these two 
hammers are well known to our readers, and were much 
admired. 

The tapping of a four ton Siemens furnace was watched with 
great interest. This furnace is used for working up scrap Bes- 
semer steel. It is run out three times in the twenty-four hours, 
and supplies the steel ingots for rails, to which we have already 
adverted. Mr. Allison, the manager, speaks favourably of the 
Siemens furnaces, and especially recommends their great clean- 
liness., Passing into the next shop, one was a little startled on 
witnessing an entire locomotive, weighing twenty-seven tons, 
slung up off the ground, and carried in a diagonal direction 
across it. Here some wheels were being re-turned, the tires being 
of Bessemer steel, and the wheels themselves of wrought iron. 
Both tires are re-turned at the same operation, which is generally 
accomplished in one day, although the exact time required de- 
pends upon the nature of the steel. The making of a cast steel 
tire was next exhibited throughout all its successive phases. 
The ingot was taken glowing trom the furnace, placed under 
a heavy vertical hammer, and consolidated under its concussive 
action. A repetition of the process rendered it fit to be trans- 
ferred to the hammer which hollowed it out, and brought it to 
the form of a thick, cumbrous looking ring. It was then endowed 
with a rudely shaped flange, and again subjected to the furnace. 
Thence it was taken to the mill, which is of a well known con- 
struction, and the flange rolled to its finished form and size, ready 
for the final operation of turning. One of the most beautiful and 
interesting sights was unquestionably the sawing asunder of a 
bar of steel one foot square. The tremendous velocity of the 
circular saw, the peculiar noise attending the process, and the 
brilliant sheets of flame caused by the infinite number and rapi- 
dity of the scintillations, far more brilliant than those of 
iron, due to {the presence of more carbon possibly, pro- 
duced an effect which even a professional eye could not 
divest of singularity and splendour. In the engine room 
I observed one of Mr. Ramsbottom’s machines for facing 
ports, which accomplishes the task so effectually that 
the surface requires no further finishing. Passing through some 
other shops, in-which there was nothing to call for particular 
notice, that appropriated to the pattern makers was reached. The 
usual machines for converting wood into every possible shape 
were nearly all at work, and a balk of Quebec yellow pine, 18in. 
by 20in., was being subdivided by seventeen simultaneous longi- 
tudinal incisions. Upon taking leave of Mr. Ramsbottom, who 
had courteously accompanied the party through the works, we 
returned to Crewe. After a brief “waiting for the train,” we 
proceeded to Shrewsbury, where dinner awaited us on our 
arrival at rather a late hour, and the sheltering wings of “‘ The 
Raven” afforded thus comfort and protection for the night. 

On the following morning the party proceeded to Port Madoc 
in order to commence the series of experiments with the Fairlie 
engine upon the Festiniog Railway, which was the real object of 
the visit. A description of these, together with those that will 
follow, I shall have to reserve for your next number. 








THE PRIVATE BILLS OF THE SESSION. 


Tue petitions for private bills, and the bills with which they 
are associated, that have to be dealt with in the current session, 
have been under treatment, as is usual, for a considerable time 
before Parliament assembled. In this respect there is a marked 
difference, and properly so, between the modes in which public 
and private bills are treated. The public could have no precise 
knowledge of the character and provisions of Mr. Gladstone’s 
Irish Land Bill, or of Mr. Forster’s Education Bill, before these 
gentlemen delivered themselves concerning these measures in 
Parliament during the present week. Itis very different with rail- 
way, caval, tramways, or other private bills. The promoters of ail 
such bills had, a number of months since, to publish explicitstate, 
ments of their intentions in the Gazettes of London, Edinburgh, 
or Dublin, and in various other papers and places. If they con- 
templated the execution of new works they had to deposit plans 
and sections, and books of reference in the private bill offices of 
Parliament, and certain other public offices, on or before the 30th 
November. They had to deposit a certain amount of capital at 
the Bank of England on or before a certain date. They had to 
lodge copies of the bills for which they petitioned at certain 
public offices on or before the 23rd December ; and next, early 
in January, they had all to appear, according to a prescribed 
order, before the examining officers of Parliament, to show that 
all these preliminary requirements—in other words, the standing 
orders of Parliament—have been complied with. These gentle- 
men (the examiners), whose session or term of active duty lasts 
for about two months, enjoy salaries of a thousand a year each, 
and are probably better worth the money than some other par- 
liamentary officials employed in {connection with private bill 
legislation. In a majority of cases the bills are unopposed on 
standing orders, and it the examiner is satisfied with the evidence 
presented he reports to Parliament upon the bill, “S.0.C.,” or, 
“Standing orders complied with.” If he is not satisfied with 
the evidence, whether the bill is opposed or not, he reports, 
“$.0.N.C.” The report of the examiner against a bill 
is not necessarily fatal to its further progress, as the 
House frequently grants a dispensation from standing orders. In 
a number of instances bills are opposed on standing orders, the 
process of action requiring the deposit of a memorial at the 
private bill office, lodged a certain number of days before the 
hearing, “complaining of non-compliance with the standing 
orders.” This year 240 bills are petitioned for, of which fifty- 
two have been opposed on standing orders, some of the cases 
having caused keen and protracted contests, especially in connec- 
tion with the Glasgow and other tramway bills. The contests 
on standing orders are conducted not by counsel but by parlia- 
mentary agents and solicitors. 

The examiners this year have been Mr. Frere and Mr. Robin- 
son, the last-named gentleman having been appointed by Mr. 
Palgrave, promoted to a clerkship in “the House,” v. Mr. Le 
retired. As is usually the case, the examiners have gcne cevmak 
and nearly finished their work before Parliament meets, and this 
year they had got to the 240th, or last bill on the list, on the 
second day of the session, leaving over, however, about hali a 
dozen remnants, postponed for one cause or another. 

The first step taken in relation to private bills after Parlia- 
ment meets is for Lord Redesdale and Mr. Dodson, the respec- 
tive chairmen of the committees of Lords and Commons, to 
confer and mark off the bills which are to be dealt with first by 
the respective Houses. The Commons usually get the lion’s 
share, the greater numbers, and the more important bills, ‘his 
year 66 of the 240 are “ Lords’ bills,” that is, proceedings will 





be commenced in relation to them in the House of Lords. 
They are chiefly gas, water, improvemeut, miscellaneous, and a 
few of the less important railway bills. This step taken, the 
next is for the House in which proceedings may commence to 
order that “the petition and bill be brought in.” This bring- 
ing in constitutes the formal first reading. Very shortly there- 
aiter foliows the second reading. On ‘Tuesday as many as 
forty-seven private bills were down upon the votes for second 
reading. Past this stage bills are ready for committee, and in 
course of next week, probably, the panels will be struck, the 
committees and groups named and appointed, and the next stage 
of the work commenced, 

Of the 240 bills which appeared on the original list some half 
a dozen are already defunct. In some cases the promoters lodged 
plans and sections but failed to lodge copies of the bills; in others 
the promoters failed to make the prescribed deposit of capital. 

Some of the most impertant of these bills already dropped 
relate to the metropolis, and are duly set forth in the admirable 
sessional map, published annually by Mr. Stanford, of Charing 
Cross, of the new metropolitan railways, tramways, and miscel- 
laneous improvements. Mr. Stanford's last issue is an improve- 
ment upon its forerunners, which is saying a good deal. The 
railways in operation, sanctioned railways, proposed rail- 
ways, sanctioned tramways, and proposed tramways, are clearly 
indicated by distinctive lines and colours—new railways in 
red, and new tramways in blue. Mr. Stanford’s map is based 
upon plans and sections deposited November 30th, not 
upon bills lodged December 23rd, and he has no cognisance of 
failures to make deposits of capital. Otherwise certain promi- 
nent lines would not have appeared upon the map; amongst 
others the red lines for the Islington narrow gauge railway 
from Finsbury, the East and West Metropolis Junction and 
Mansion House Railway, the North-Western and Charing 
Cross, and the Fulham, Hammersmith, and City Railway, 
all of which have been nipped in the bud. The blue line 
for the proposed Kast London Tramway would also have been non 
est. The more important new Metropolitan schemes remaining 
are the various tramway bills, by which it is proposed to lay 
about 140 miles of road, the Great Eastern revived bill, a direct 
line from Greenwich to Woolwich, a short western extension to 
Edgware-road of the Metropolitan and St. John’s Wood, and the 
City and Southwark Subway from Cannon-street under the 
Thames, and under High-street, Borough, to the end of Dover- 
street. The Metropolitan District Company, it should not be 
forgotten, have a bill for a branch line to pase along under the 
new street to a station near the Mansion House. The abandon- 
ment of the eastern portion of their system to lower-hill will not, 
it is expected, be authorised. 





A GEOGRAPHER’s VIEW OF 1869.—The annual meeting of the 
American Geographical and Statistical Society was held at New 
York on the 25th of January. Judge Daly, the President, de- 
livered an address, in which he enumerated the following 
events as making 1869 a memorable year :—1. The connecting of 
the North Atlantic with the Pacitic Ocean by rail. 2. The com- 
pletion of the canal across the Isthmus of Suez. 3. The explora- 
tion and discoveries in South-Eastern and East Equatorial Africa. 
4. The additional and conclusive evidence now brought to light of 
a climate in the icebound regions of the Arctic, at a past and re- 
mote period of time, resembling that of the countries lying near 
the equator. 5, The marvellous results of the deep-sea dredging 
of Professors Thompson and Carpenter, revealing the existence of 
animal life at enormous depths in the ocean, where we should 
have supposed the existence of life to have been impossible. 
6. The very general disturbances throughout this year of the 
earth’s surtace by earthquake, distinguishable not so much for its 
effects in particular localities as for the distribution of the pheno- 
mena over the globe, and its appearance in parts of the world 
where such disturbances have never been previously witnessed 
within the memory of man. 7. The attractive power of mountains 
discovered in the pendulum experiments made during the past 
year at the observing stations upon the Himalayas in India. 
8. The discovery through the spectroscope of a method determin- 
ing the proper motion of the stars, and the fact that the physical 
and chemical construction of the whole stellar universe 1s iden- 
tical. 9. The invention and successful practical use of a self- 
registering compass by which every motion of a vessel can be re- 
corded and preserved from the beginning to the end of her voyage. 
10. The discovery of trees of envrmous height and magnitude in 
Australia, oneof which was found to be 6vft. in circumference. 
11. The discovery of great deposits of coal throughout the whole 
of New Zealand, and the finding of coal upon the borders of the 
Caspian Sea, verifying in this last particular a prediction of Hum- 
boldt’s, both of which discoveries are of the highest importance to 
commerce. 12. The anthropological researches in Europe, Asia, 
and Africa, revealing the structure and mode of life and customs 
of the earliest inhabitants of the earth. 13. The passage and es- 
cape of the American ship Congress last August through a cyclone 
of extraordinary intensity and power, in the Atlantic, under cir- 
cumstances which afford a great deal of information upon the 
time of the formation and movement of this terrible phenomenon 
of the ocean. 

ENGINEERING WORKS IN THE CrTy.—An important report upon 
the projects of the railway and tramway companies, and other 
bodies, applying to Parliament during the session 1869—70 for 
powers in respect of various matters atlecting the city of London, 
has been presented to the City Commissioners of Sewers by their 
engineer and surveyor (Mr. Haywood), The following is a list of 
the works referred to :—No. 1. Great Eastern Railway—(Metro- 
politan Railway, &c.). No. 2. Metropolitan Railway—(Abandon- 
ment of Tower-hill Extension). No, 3, Metropolitan District 
Railway— (Extension to Mansion House). No. 4. East and West 
Metropolitan Junction and Mansion House Railway. No. 5, 
Islington Railway. No. 6. Southwark and City Subway. No. 7. 
Charterhouse (London) Market. No. 8. London Street Tramways. 
No. 9, East London Tramways. No. 10. North Metropolitan 
Tramways. No. 11. North London Tramways. Mr. Haywood 
describes and comments upon some of these undertakings. The 
areas scheduled for railways amount to about 15} acres. The 
length of public way scheduled for the London street tramways 
is 9650ft. ; East London tramways, 2040ft. ; North Metropolitan 
tramways, 2180ft. The North London Tramways are out ot City. 
The total length of street in the City scheduled for the 
tramways is about 13,870ft., or about two miles five furlongs. 
Some of the railways will interfere materially with the 
sewerage of the district through which they are to be 
carried, and indeed may involve the necessity for the reconstruc- 
tion of considerable lengths of sewer on their line, and in parts 
adjacent. Some of the most important public ways of the City 
will also be seriously interfered with during their construction, 
but not permanently so ; and the companies intend to appropriate 
but very small portions of the public way. Arrangements must 
therefore be made in respect of these bills before they pass into 
law (should the commissioners decide not to oppose upon any 
other grounds) by which the sewerage in the City shall be restored 
without loss to the commission, and the convenience of the public 
consulted during the construction of the w : of 
most of the projects, Mr. Haywood concludes—* It will be neces- 
sary to obtain more information than I now possess before the 
precise effect they will have upon the jurisdiction of the commis- 
sion can be reported to you ; and it will be needful that the com- 
mission should dissent from the whole of the projects so as to 
obtain its locus standi before the committees of the Houses of 
Parliament, to which the bills will probably be referred.” 
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WHITEHAVEN WET DOCK. 


WE lay before our readersa report by Mr. Brunlees, C.E., to the 
trustees of Whitehaven Harbour, on their proposed wet dock. 

For a long,time past the improvement of the harbour has occu- 
pied the attention of the inhabitants of Whitehaven, though it is 
only within the last fifteen years that the subject of a wet dock 
has been broached. During this time,, however, several plans 
have been prepared for the purpose of providing dock accommo- 
dation, but none of them adopted. In August, 1869, the trustees 
requested their resident engineer, Mr. Stiven, to furnish a detail 
plan, report, and estimate of a wet dock to be constructed in the 
north harbour, and these were submitted for consideration at a 
meeting held on the 23rd November, when the following resolution 
was passed by the trustees :— 

“The plans of Mr. Stiven for a wet dock and his estimate of 
the expense having now been laid before the trustees, in compliance 
with their resolution of the 9th August last, it is resolved that the 
plans and estimates be forthwith laid before Mr. Brunlees, 
civil engineer, and that he be requested to report upon the practi- 
cability of carrying out the proposed works on the site nd neo 
with such modifications or alterations as he may suggest, and a!so 
to report whether in his opinion the estimate of Mr. Stiven for 
their construction be sufficient.” 

Mr. Brunlees visited Whitehaven early in December, and had a 
conference with the trustees, and on the 7th inst. sent in the 
following report :— 


**5, Victoria-street, Westminster, 7th January, 1870. 
“To the Trustees of the Town and Harbour of Whitehaven. 
“* My Lords and Gentlemen, — 

‘* Since I had the pleasure of meeting and conferring with you 
as to the proposed dock, I have gone very carefully into the whole 
subject. The result of my investigations is to confirm the opinion 
Texpressed at the meeting, that the plan prepared by Mr. Stiven 
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wall would then be entirely out of the track of vessels passing to 
and from the docks, while the north harbour would be en- 
larged to the extent of nearly an acre. 

‘* Having carefully examined Mr. Stiven’s estimate of the cost 
of the dock and improvement of.entrance, &c., I am satisfied that 
the amount is ample. It is probable, however, that the concrete 
in the foundations may have to be placed « little lower than shown 
on the drawing, but this will be more than covered by the allow- 
ance for contingencies. 

“T estimate that the rebuilding of the north wall and other 
alterations I have suggested,will cost,about £5720, which, added to 
Mr. Stiven’s estimate, will make a total of £58,014. 

“T will now notice the requirements named by Mr. Musgrave :— 

**(1). Provision is made for a cart road to the north shore, as 
shown on the plan. (2) Approaches with easy gradients can be made 
from Tangier-street and Duke-street. Williamson-lane is toonarrow 
for cart traffic, but by means of steps can be rendered available 
for foot passengers, and would prove a' convenient access from the 
town. (3). Provision for the existing mineral traffic during the con- 
struction of the ‘dock can be made, partly by building the new 
north wall before removing the old one, partly by laying a tempo- 
rary road along the eastern quay to the bulwark, and partly by 
extending the road across the east end of the inner harbour to the 
New Tongue. Should these means be found insufficient, tempo- 
rary timber jetties can be erected in the inner harbour. (4) 
Provision is made for three tramways on the narrowest quays, and 
a width of 30ft. for cart roads, &c. I also propose that the 
westerly quay, for the accommodation of the timber trade, should 
be made 80ft. in width, and a crane suitable for the discharge of 
timber should be erected thereon. (5) The tramway can be readily 
extended on pile work across the eastern end of the inner harbo ur 
to the New Tongue at a cost of £2100; but to carry it to the Old 
Tongue it would be necessary to erect a drawbridge over the patent 
slip, and to purchase a small piece of property on the south side 
of the slip. I estimate the cost of the works for this further 
extension at £1100. (6) I have shown on the plan the position I 

ider most suitable for the entrance gates, placing them so as 





for the proposed works on the site selected is quite practi 
and that his estimate for them is sufficient. 

“The dock as laid out by Mr. Stiven is well designed, and in 
my opinion will tend materially to improve the trade of your port. 
There are, however, several minor modifications and alterations 
which I think would be desirable. 

‘*'The quays are well arranged with regard to level to meet the 
requirements of the various kinds of traffic from and to the dock, 
but my experience in these matters leads me to suggest that the 
northerly and easterly quays, intended for mineral traffic, should 
not be less than 60ft. in width, and that those on the southerly 
and westerly sides, designed for the timber trade and general 
traffic, not less than 80ft. These increased widths would admit 
of a proper number of lines of rail beingjlaid down for the efficient 
working of the traffic, and, in addition, leave a sufficient space for 
general purposes, 

“* Mr. Stiven has very properly endeavoured to give the greatest 
possible length to the westerly quay, by placing the dock entrance 
close to the present north wall ; but, as shown on his plans, the 
length thus obtained would be at the sacrifice of one or more ex- 
isting coal berths. 

‘* A considerable portion of the north wall is ina oe A shaky 
condition, and its oeietiens are not low enough to allow the 
pro works to be executed without endangering its stability. 

nder these circumstances, it appears to me it would be advis- 
able to remove it, and build a new one in the position shown on 
the plan sent herewith. This alteration would give the flongest 
westerly quay the site admits of, and the coal berths on the north 


not to interfere in any way with the traffic of the harbour. (7) 
The site of the dock is well chosen, and Mr. Stiven has made the 
best of it. The proposed water area is nearly four and a-half 
acres, (8) For so important a work as that contemplated the 
interference with private property is un y sm (9) As 
already stated, I consider it more advisable to rebuild the existing 
north pier than to underpin it. (10) With to the expedi- 
ency and effect of closing the arches in the north pier, my opinion 
is that they are placed at a wrong angle to be effective, and I 
further consider that the curved wall proposed by Mr. Stiven will 
have a better effect in tranquillising the harbour. 

“* Some questions were asked at the meeting with reference to a 
graving dock, and I have indicated in the plan asite on which it 
would be quite practicable to build one, and at the same time leave 
ample room on the foreshore forshipbuilding purposes. The site 
pointed out by Mr. Stiven between the old and new quays is 
Fe gee Feet pear and there could be little objection to it, were 
the north and south tramways connected. 

** T have the honour to be, 
** My Lords and Gentlemen, 
“* Your obedient servant, 
“* JAMES BRUNLEES.” 

At a meeting of the trustees held on the 24th inst., the following 
resolution was passed :— 

“‘That the plan and report of Mr. Brunlees on the proposed wet 
dock accommodation be adopted, and that the works as described 
on the plan be executed vithina little delay as possible.” 








THE VOLUNTEER ENGINEERS.—A deputation of Volunteer En- 
gineer officers waited on the Secretary of State for War on Satur- 
day last to urge the necessity of an increased grant being made to 
Volunteer Engineers over and above whatever might be given to 
the other Volunteers, on account of the great expense they were 
put to fcr military engineering. Mr. Secretary Cardwell admitted 
the principle of the Government paying for all legitimate and neces- 
sary expenses, and wished that some officers of the force should 
meet General Lindsay to di the question of ies. The 
officers of the service afterwards dined together at the Tavistock 
Hotel, Covent Garden, and it was decided to establish a Volun- 
teer Engineer Association to watch over the interests of the force. 

PROGRESS IN BOomLER ENGINEERING.—From the last chief 
engineer’s monthly report of the Manchester Steam Users’ Associa- 
tion we extract the following interesting statement on the present 
aspect of boiler engineering. Much of the improvement is 
beyond doubt due to the labours of Mr. Fletcher, Mr. Longridge, 
and others :—‘‘On the whole, the general standard of boilers is 
improving. A greater number of ace tubes are constructed 
with encircling hoops, flanged seams, or other suitable appliances 
for preventing collapse, and with the longitudinal joints welded 
instead of riveted, while the shells are more generally double 
riveted at the longitudinal seams, and less frequently weakened 
at the base of the steam dome by a large opening. In many 
boilers steam domes are now discarded es or ae internal anti- 
priming pipes being substituted for them with advantage, both on 
the score of strengthfand convenience. Added to this, the boiler 
ends, instead of being in two or more plates riveted together, are 
made in one piece, those for the fronts being turned up at the 
outer edges, and bored out to receive the furnace tubes, the 
special advantage of which is that it insures a true circular —_ 
Also it is becoming a more general practice to equip every boiler 
with a separate steam pressure gauge, as well as with a duplicate 
glass water gauge, and duplicate safety valve—one of these safe’ 
valves being of external dead weight —- construction, an 
the other adapted for blowing off at low water and high steam— 
while blow-out taps, made entirely of brass, and fitted with com- 
pound glands, are being adopted in the place either of taps, partly 
of brass and y of iron, which are very objectionable, or instead 
e valves ei ~ a of oe Se or —_ ——", — 

owing out is ming increasingly adopted. Fe ive 
boxes are more generally attached to the boiler fronts, being placed 
on one side and above the level of the furnace crowns, where they 
are more accessible to the attendants, and too high to drain the 
furnace crowns bare, even should the valves fail and leakage take 
place. In setting boilers, midfeathers, so conducive to external 
corrosion, are rapidly giving way to side walls, the boilers being 
bedded on vitile seating blocks, holding them up out of the 
damp, and at the same time affording convenient access in the 
side flues. What are termed brick forefronts, built in front of 
the boiler for the purpose of bringing the dead plate outside, and 
cramming into the furnace every possible inch of fire-grate, have 
happily been given ba since they concealed a considerable 
portion of the front end plate, were always settling down out of 
shape and cracking, looking disreputable, and moung repair. Also 
cast iron furnace mouthpieces, concealing the circle of rivets at the 
tube end, are giving place to neat wrought iron ones, finished off 
with a ring of brass, and leaving the rivets open to view. Fl 
plates are now more frequently and with great advantage kept 
entirely below the front end plate of the boiler, which prevents a 
good deal of corrosion occurring to it at the bottom, and leaves 
the whole open to bye ae ee of all ey Seamer we 
tion, equipment, and setting, sho ways be, and is ming, 
everything above board, open to view, and easy of examination.” 
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COTTON PRESSES. 
(fontinied from page 80). 

Fic. 11 shows 4 press inyeiited ih Tiidia by Majot Hassard, and 
‘most extensively used for half préasitig. I Will be seen that the 
lever principle is here adopted in a very simple form,and the machine 
is designed so that it can be made cheaply and by native workmen. 

e box and most of the other parts are of wood, and by 
means of an ordinary winch and sheave block the rope draws 
together the lower ends of the levers, which slide between the 
— forming the.base of the machine. The upper ends of the 

inte push the follower upwards, rapidly at first, and afterwards 
With léss speed and more powér a8 the resistance of the cotton 
increases. ease 

Although many varieties of levéts wete applied t# presses, and 
numerous improvements in details effected, a8 suggéste@ by the 
incidents of working, there was not much scope for imptovement 
in the form of the levers themselves, and the por attention 
was given to various methods of transmitting the motive power in 
the first instance. McComb’s plan, which has been described, was 
biily ohe of many in which the chain (or rope) and capstan were 
pera: .Masoh adopted the screw, and for obtaining the necessary 

orce for any. of these féthod 
there were the altetnatives 0 
steam, manual, or bullock powe?: 
But the train of wheels, or the 
numerous pulleys, or the screws 
and nuts, involved considerable 
friction, and it was seen by many 
engineers that a direct pressure 
upon the levers would be simpler 
find better than the indirect 
tmtheade firet A pt d, The 
&mount cf power thet could be 
given by the immediate detion of 
a steam piston of ordinary ¥ 
though sufficient for the first 
and easy compression of the 
cotton, was not equal to the 
otce obtairied by the existing 
theahs; Hydraulic power; how- 
éver, was appliéd to levérs With 
considerable success; but before 
describing these compound ma- 
chines, reference may be made to 
the position in which the art of 
cotton pressing then stood. 

As the cotton trade in India 
increased, and as the expense of 
transport to England was so con- 

derable,. the iinpottahce of 

ving tightly pressed bales be- 
came more a more apparent, 
and the necessity for powerful 
baling machines stimulated in- 
vention. It will be seen that 
With dll machines in which the 
Fessliré is conveyed directly to 
fhe cotton by screws or levers 
there are practical difficulties in 
the way of obtaining very ex- 
tréme power. The wéar upon 
nuts, sctews, and pins, is severe, 
atid the levers themselves would 
fequire to be of excessive weight 
ol size to give more power than 
has as yet been obtained with 
them: Attention was naturally 
directed to the use of hydraulic 
wer, and several’ forms of 
achines were constructed in 
Ainerica and India, and with 
various degrees of success. 

But whether because those 
who applied hydraulic power to 
cotton presses in the first in- 
stance_did not possess the requi- 
site special knowledge, or whether 
it was because they were un 
usually unfortunate, at any rate 
they could not overcome preju- 
dices against their heavy and 
cumbersome machines, the cylin- 
ders of which burst under the 
mage “4 applied to them, and 
hey did not as was expected 
— the lever presses, But 
still much greater primaty power 
could be obtained from the 
Bratnah press than from any 
other means, and the combination 
of the hydraulic ram _ with the 
existing systems of levers was 
attempted in various ways; and 
machines like those of Hodgart’s 
and West’s have been used with 
considerable success. Fig. 12 
shows 'a press used in Bombay, 
and invented by Mr. John 
Hodgart, of that city. A is the 

fess box, and B the movin 

ollower, C and D are a pair o' 
elbow levers, the upper end of C 
working on the fixed fulcrum E. 
Lever D is jointed at F to the 
column G, A strong framework 
H is attached to the side of the 
ress, and fixed upon it is the 

ydraulic cylinder J. The ram K, 
as it leaves the cylinder, slides 
between the guide formed in the 
framework at L, and is jointed 
at its outer ends to a pair of con- 
nected The operation 
of the machinelfis simple, The 
water from the pumps being ad- 
mitted to the cylinder, gives 
motion to the ram, which, by the 
tension of the rods M, expands 
the lever C and D, and forces 
the follower down upon the 

m. When the bale has been 
—— the exhaust valve of the 
hydraulic cylinder is opened, and 
the balance weight N draws the 
ram back into the cylinder, 
the balance weight O at the 
same time assisting the upward 
movement of the follower. Fig. 13 is a diagram showing 
the side elevation of West’s machine, in which hydraulic power is 
substituted for that of a capstan for the working of levers. As 
the inventor does not claim any icular arrangement of levers, 
but only the application of motive power to those of different 
kinds already existing, only the novel ag the machine is 
shown here. P, P repre the press. m column H is sup- 
ported the hydraulic cylinder G, supplied ith water by the pipe 
and containing the ram R, which moves upwardsin the guide frame 
F. The dotted lines show the ram at the top of the stroke. Upon 
either side of the framework are pulleys W, round which the two 
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chains (one on either side) are drawn, and these chains being con- 
nected to the crosshead at the top of ram R, receive motion as 
the ram moves upwards. The chain C, being connected at end to 
the pin X, draws down the lever Y through the are shown by 
dotted lines, and by means of compound levers (not shown) forces 
the follower into press P. As in the two presses just described 
the power exerted by the hydraulic ram is multiplied by levers, 
there is no necessity for severe pressure upon the cylinder. But 
attention was still given to the Bramah press as the natural mode 
of obtaining power, and George Brunton, in 1863, patented a 
machine ing of two p having loose or movable boxes. 
The cotton being first compressed to a moderate extent in the one 
was removed to the second and more powerful press for completion. 
As the second operation was necessarily eff witha short stroke, 
a cylinder of corresponding length only was required, and it 
therefore was stronger. 

The use of levers was entirely avoided in the combined steam 
and hydraulic press invented and patented by George Ashcroft, and 
which was illustrated and described in THz ENGINEER of Jan. 12th, 
1866, In this machine were obtained the combined advantages 
of speed and power, by giving the first and easy pressure upon the 
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cotton by the rapid and direct action of a steam piston, and the 
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ultimate and severe pressure by hydraulic power. These presses 
are working successfully in Egypt and India ; but there are cer- 
tain disadvantages in having the steam brought soimmediately into 
the machine, and in the duplex action involved. The v~y 
ment of the revolving boxes, however—which were then for the 
first time introduced—proved of great value. This part of the 
invention is included by Mr. Ashcroft in the more recent Indian 
Lar for the accumulator press, which will presently be de- 
scribed, 


by James Nasmyth and Robert Wilson, of Patricroft, who con- 
jointly invented and patented a hydraulic baling press. As seen 
in Fig. 14 there are three cylinders, and by means of these the 
force is more evenly distributed over the follower plate, and a 
much greater pressure per square inch is rendered possible in 
— the case of a single cylin- 
der of large diameter. 
The pumps are direct 
acting, the piston rod from 
the steam engine cylinder 
being continued direct] 
into the pump 4 
\\, thus avoiding the usual 
| intermediate gearing, 
'; which increases the risk 
y of working at high pres- 
sure. As is usually the 
case in powerful hydraulic 
presses, pump plungers of 
different diameters are 
used, so that while during 
the first and easy part of 
the stroke the larger plun- 
gers can quickly force up 
the follower, the ultimate 
and extreme force is given 
by concentrating the power 
of the engine on plungers 
iH — - eter, which 
. P slowly but effectual! 
I LL finish the bale. By an 
ordinary and simple arrangement the larger plungers disengage them. 
selves and cease working at the proper moment. The mode of 
operation is as follows :—The cotton having been inserted in the 






































box and the door closed, water from the pumps is admitted to 
the centre cylinder, and the ram forces upwards the follower. The 
two outer rams are attached to the follower, so that as the latter 
rises they are dragged up with it, and as they thus leave a 
vacuum behind them the water is drawn up, as in a pump, to fill 
the empty space. By this means the high pressure water is not 
used unnecessarily, the centre ram having sufficient area to effect 
the moderate force nece: for the cotton. The follower having 
risen as far as the cotton will permit, the water from the pumps is 
admitted to the outer cylinders, and the united force of the three 
rams gives the final compression to the bale. : 

The best of the presses hitherto mentioned press from eight to 
twelve bales per hour, although by extraordinary exertion a greater 
number has m obtained. The neat press just described 
with all the advantages of good workmanship and s il e- 
ment, offers a fair example of the extent to which the direct pres- 
sure from hydraulic pumps can be made available. But there 
remain several weak points in which improvement is necessary. 
Although in theory there is hardly any limit to the power that can 
be concentrated by the use of hydraulic pressure, practical diffi- 
culties commence at a certain point." Since Bramab, seventy years 
ago, introduced the press that bears his name, the simple 
machine which he invented has been of great assistance for a 
variety of purposes, but in the majority of cases it has been found 
sufficient,to apply a pressure of from 1000 1b, to 2000Ib. ager od 
inch only. e experience that has been gained by those who 
have obtained much higher pressure has not been made so myn | 
known as to prevent the repetition of a great many mistakes -—_ 
useless experiments. The subject is one which deserves mu 
more attention than can be given in its incidental treatment here, 
but certain points may be briefly alluded to as bearing on the 





matter now in hand. Cast iron is the material generally used for 

hydraulic cylinders, and for ———_ a ee teant be 
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better. But as in a cylinder t — : C ro 


from internal pressure decreases as D 
limit of size available for practical — is soon = 
Great care is at all times necessary In ma ing cast iron cylinders, 
and it is useless to increase the thickness of metal a 


weak, 


moderate degree, as the iron if made too thick is por : 

and allows ype he to penetrate through it. was soon dis- 
covered by those who tried to obtain bn high pressures, such as 
three and four tons per square inch, and the ex ents that have 


those which have been tried 


erous as 
gen ny Ay rm Cast iron was hooped with 





Machines worked by hydraulic pressure alone were, however, 
still being contrived; and a step in this ion was made 


in the manufacture of heavy guns. 
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wrought iron rings, but it was found that while the liability to 
fracture was not prevented, the water still found its way through 
and deteriorated the metal. To give an idea of the force exerted, 
it may be mentioned that cylinders are in existence made of fag- 
goted wrought iron built up in rings, so as to give a thickness of 
10in, Even in these cases water at a pressure of 44 tons to the 
square inch would find its way through the pores and interstices. 
But as a matter of fact the long cast cylinders made for cotton 
‘presses (a stroke of 10ft. to 12ft. is necessary) gave way 
‘under pressure much below those mentioned. A nominal 
proof strain of about 34 tons was ti btained, but the 
working pressure cannot, of course, be brought too near this ultimate 
proof of resistance, for although girders steadily loaded will for years 
‘support a strain approaching nearly to the breaking point, 
machines subject to strains varying as fast as the strokes of the 
pumps cannot be considered permanently safe without a very 
wide margin of resisting capacity. When the cotton is offer- 
ing great resistance, at the time when the follower is 
near the end of the stroke, the pressure of the water 
is at its highest, and the repeated strokes of the pump plungers 
senn a throb through all the parts upon which the water 
impinges. Not only does the high pressure exercise a corre- 
sponding strain upon the cylinders, but the intermittent shocks at 
last alter the very nature of the metal, andrender it brittle. There 
is yet another risk that has never been quite overcome in 
direct-acting hydraulic machines. Although relief and safety 
valves are always provided, they are never so sensitive 
as those which have to sustain only ordinary pressure 
like that in steam boilers. That is to say, a aE valve 
of jin. diameter, when it is subjected to a pressme of two 
tons per inch, will not act so freely and equably to relieve a 
sudden increase of pressure as it would under more moderate 
circumstances. If, therefore, when the cotton has been com- 
pressed to its maximum density, or when any accidental obstruc- 
tion has occurred, the pumps should continue to work without 
the relief valve openirg simultaneously, the pressure on the parts 
if only sustained for a moment will occasion fracture in the already 
strained metal. It has also been found somewhat difficult to 
make pumps and valves that shall work continuously and freely 
under very high pressure, and to keep the glands and jvints from 
becoming defective. 

Attempts have been made to construct the pumps of steel 
instead of gun metal, but the art of casting in steel is not as yet 
sufficiently advanced to permit the successful manufacture of such 
small and intricate pieces as are required, The constant occurrence 
of fractured cylinders, and the consequent damage and ex 
pense, have done much to discourage the use of hydraulic power. 


(To be continued), 








THE WINDS AND THEIR BAROMETRICAL 
PRESSURE. 

THE pressure and motion of the atmosphere in the latter part 
of January furnished phenomena worthy of note. The leading 
facts were a prevalence of easterly winds, with a high baro- 
metrical pressure, On more than one occasion proof was 
given that an easterly wind may blow with considerable force 
while the barometer still rules high. For instance, at London, 
on Thursday morning, the 20th ult., about eight o'clock, the 
wind was blowing half a gale from the E.N.E., with the mercury 
at 30°43. Five days previously the barometer throughout the 
British Islands had commenced to recover from a previous de- 
pression, that depression haying been accompanied by westerly 
winds possessing some degree of violence. The height of the 
barometer increased on the 16th, 17th, and 18th. On the last 
of these dates a pressure of 30°90 was reported from Finland, the 
column at London being 30°59, and rising. With the general 
development of pressure there arose a tendency in the wind to 
veer to the east and the north-east. In other words, the polar 
current was accompanied by an increase of pressure, just as the 
equatorial current had been accompanied by a reduced reading. 
We may trace the course of things at London. Thus, the London 
pressure on the 14th ult. was 29°53, with the wind W.S.W. On 
the 15th the pressure was 29°70 with the wind W. On the 16th 
the pressure was 30°15 with the wind 8,W., but the wind was 
dying away. On the 15th its force was from 4 to 8, on the 16th 
only 1, and on the 17th it dropped from 1 to zero, with a pres- 
sure of 80°47.. On the 18th the wind was E. and 8.E., with the 
barometer at 30°59, and the mercury still rising, the force of the 
wind being from 2 to 3.. On the 19th the pressure was 30°54, 
the direction E.1/.E. and E., with a force from 3 to 4. Onthe 
20th, when the pressure was 30°43, the direction was E.N.F. and 
E., with a force from 4 to 6, The maximum force, we should 
observe, is 12, which represents an extreme high wind, the 
foreg: ing data being taken from the daily meteorological returns 
of the Board of Trade. 

Still more striking results will show themselves if we glance 
at other localities, At the Norwegian stations the wind became 
easterly on the 13th or 14th ult. On the 15th they reported winds 
ranging from N.N.E, to E.S.E., having a force from 6 to 10, and 
therefore amounting toa strong gale, The barometer was by 
no means low, being 29°47 at two places, and 29°64 at the third. 
On the 16th there was some amount of westerly wind, but 
northerly in its character, the barometer showing about 3vin. 
The 17th revealed a decided rise, averaging nearly six-tenths. It 
is not surprising under these circumstances tu find the wind 
ES.E. and N.N.E.; but it was blowing with some strength, 
having a force from 4 to 6. 

The month of February has been equally remarkable with 
January in showing a high barometer and an easterly gale. 
With the column above 30in., fierce and bitter winds raged over 
the British coasts, occasioning numerous shipwrecks. Thus, at 
Yarmouth, on the morning of the 12th inst., the barometer was 
reported as 30°48 and “rising,” the wind blowing a “ moderate 
gale” from the E.N.E. On the following day the wind was 
N.E., blowing a “fresh gale,” or one degree stronger than on 
the day before, the barometer being 30°38. On the 14th the 
wind was the same in force and direction, with the barometer 
at 30°23, though “falling.” On the 15th the barometer had 
risen to 30°36, and was still “rising,” whereas the wind was 
blowing with a force of 6. Similar examples may be found else- 
where, the general character of the meteorological reports for 
the 13th and 14th being a barometrical column exceeding 30in., 
accompanied by easterly nd north-easterly gales. 

A letter in the Times of Thursday last, from a passenger on 
board the Atrato, shows that this vessel in her voyage home 
from the West Indies, experienced moderate weather from the 
south and west, with a low barometer, even though the mercury 
fell 14in. in forty-eight hours. But with a high barometer and 
the wind N.E., the vessel encountered “a most severe gale” 
lasting three days. The circumstances are recorded as “denoting 
a very disturbed state of things.” 

So far as winds partake of a local or cyclonic character, they 
are extraneous to the law which govieaa the more comprehensive 
movements of the earth’s atmosphere. The meteorological re- 
turns, in giving a summary of the weather in Western Europe 
from January 12th to the 18th, speak of “a local westerly gale 





on the 14th.” The principle which bo gama gg prevails to a 
very large extent is, that a north-east wind, though blowing 
hard, is consistent with a high barometer ; while a south-west. 
gale is just as naturally accompanied by a low amount of pressure 
The practical importance of the priiciple is this, that while the 
wind is in the N.E., or in the event of the wind changing to that 
quarter, a high reading of the barometer is no security against a 
gale. Still Jess can we reckon on a marked fall of the barometer 
to a point low on the scale prior toagale fromthe N.E. In short, 
thegale from the N,E. is the most difficult of all to anticipate, so far 
as the reading of the barometer in any one spot can determine. 
Telegrams from stations situated to windward may give the 
warning, and it is most desirable that the warning should thus 
be given, considering how fatal are such gales on the eastern sea- 
board of England. 

The largest of the aerial waves are those which go to sustain 
the grand movement of the trade winds. The heated air of the 
equator rises and overflows the colder currents which flow in on 
either side fromthe poles. As these polar currentsmove towards 
the equator, they carry with them a velocity in longitude less 
than that of the regions they pass over. They drag behind on 
the surface of the earth, and as the various zones of latitude 
rush onward to the east the latter overtake the more 
sluggish masses of air which emanate from the poles. The 
more sluggish these polar currents are in themselves, the more 
vehemently they seem to sweep the surface of the earth, Their 
meridional force is a true one, and to that extent they Se 
the barometer, though it will only be in a slight degree. But their 
easterly character is purely fictitious, just-as the motion of the 
sun and the stars from east to west is apparent and not real. 

Entirely different is the condition uf the equatorial current. This 
carries with it the velocity of the equatorial regions, due toa 
circuit of 25,000 miles in four-and-twenty hours, As the belt of air 
travels towards the poles, it is con'inually moving to theeast with 
a greater velocity than the zones of latitude. Hence it overtakes 
them, and its force is due to itself, both in regard to its 
meridional and westerly character. Were it not that both the 
polar and equatorial currents are affected by friction with other 
masses of air, and with the surface of the globe, their effects 
would be terrific, and their force, whether that of inertia or motion, 
would be such as to make the world a wilderness, 

Thus far we have only expounded views which most of our 
readers already understand and accept, But we have travelled 
over thistolerably frequented path in order to conduct to another, 
which is not so wellknown. Why is it that. the different cha- 
racter of the two currents shows itself in a different movement of 


the barometer? Granting that the easterly wind is apparent | 


and the westerly real, why should the latter depress the baro- 
meter, while the former appears rather to raise it? It seems 
reasonable to seek for the cause in that particular in which the 
two currents essentially differ, namely, the character of the move- 
ment. A current of air moving from west to east with a rapidity 
greater than that of the latitude in which it is found, 

an amount of centrifugal force in excess of that belonging to air 
at rest in that latitude. On the other hand, an ent current 
of air from the east has less inherent motion, and therefore less 
centrifugal force than air which seems to be at rest, but which 
really has the velocity due to the latitude. As the centrifugal 
force acts in diminution of the ¢entripetal, so it diminishes the 
pressure which a belt of air would exercise on the surface of the 
eaith. With this diminution of pressure there is inevitably a fall 
in the barometrical column, 





the barriers, and another for any “course” extending beyond 
that limit. This plan would not work here, for our distances 
are much greater, and we have no topographical boundary like 
the Zarrier. It would not be fair to pay the same sum for a 
drive from Charing Cross to Clapham as we should pay for a 
journey from Charing Cross to Hyde Park Corner. Therefore, 
the first thing to be accomplished was division into districts. 
How Mr. Haddan managed this a glance at our lithograph 
supplement will show. Taking Charing Cross as his centre, he 
first of all divided the map of London by three concentric circles, 
and then by subdividing each section by transverse lines, obtained 
in all thirty-seven divisions. If more than thirty-seven divisions 
are used the table might b complicated, and, if less, the 
just mean is not arrived at. Each division would bear a dis- 
tinguishing letter or numeral. The inuermost of these circles 
has a radius of about a mile and a-half, and is divided into nine 
divisions, of which the most central 
is that immediately around Charing 
Cross. The next circle is divided into 
twelve divisions, and the outer circle 
into sixteen. By reducing the size of 
these divisions, from the centre to 
the circumference of the map, a pro- 
gressively higher rate of fare can be 
arrived at, whereby drivers may re- 
ceive some inducement to ply equally 
for hire in the suburbs and more 
crowded districts. 

Having arranged the districts, the 
next thing to be done was to mark 
them out from one another so that 
they should be at once recognisable 
by the public. Simplicity being the 
primary consideration, Mr. Haddan 
proposes to have the letter or numeral 
of the district shown in coloured 
glass, or cut out of tin and 
affixedstofevery lamp in the metropolis, in the manner shown in 
the annexed woodcut. 

It is suggested that the first circle, A to H, should be taken as 
the standard fare, in the next circle, K to Z, that the fares should 
| be 25 per cent. higher, and that there should be a still further 
augmentation of 25 per cent. in the third circle. But the fares 
from any one division to any other may be quite arbitrary, 
and thus the intervention of the river or other obstacles can 
be taken into account. 

In order to show still further the advantages of his system 
Mr. Haddan has been to the trouble of calculating a complete 
tariff of fares for the whole of the metropolitan district, as marked 
out on the map. In compiling this table he has so arranged as 
to raise the fares about 30 per cent., it being his opinion that 
the existing rate was too low. The fares, when calculated, he 











| has arranged in the conve- 


In proportion as the centrifugal | 


force is diminished so the pressure is increased, the poominy 
e 


vehement wind from the east being that which exercises 
greatest pressure, inasmuch as it possesses the least centrifugal 


force, 
It may be objected that winds of all kinds will occasionally be 


accompanied by a high barometer, and that instances of this | 
kind are shown even by the data we have quoted. We reply by | 
saying that a persistently high barometer witha persistent south- | 


westerly current (speaking of the northern hemisphere) is 
seldom or never observed ; but that it is a common thing to find 
the barometer at a high point with a persistent wind from the 
N.E., even though that wind should occasionally strengthen toa 
gale. Ifthe barometer be high with a westerly current a change 
to the east may be expected, and vice versa. A glance at the 
meteorological returns within the last few weeks, will show 
that the rule is aay that which we have enunciated. 
Divergences from t! 

ments, or to the fact that different currents often exist at dif- 
ferent altitudes. With the wind blowing from the S.W. and 
the barometer high, it may be calculated that there is a north- 


rule may be attributed to cyclonic move- | 


easterly current overhead, and proof of this is sometimes afforded | 


by the course of the clouds, Another law which may assist us 
is that of motion occasioned by temperature. warmer 
equatorial current may exercise a diminished ya, owing to 
its tendency to rise, while the polar current has a tendency to 
fall, pressing therefore with greater force on the surface of the 
earth. Referring, however, once more to our tables, we take the 
returns for the 23rd ult. On that day the pressure exceeded 
30in. at all the stations which sent in reports, thirty-two in 
number. At eleven of these stations the wind was westerly, and 
at twenty-one it was easterly ornorth. On the 13th thirty-four 
stations reported their ure, which was below 380in. at all 
except five. At twenty-five stations the wind was westerly or 
south, at five it was easterly or north, and at four it was a dead 
calm. The average force of the wind on the 23rd was 3:1, and 
on the 13th 2°9, being therefore practically the same. The 
principles we have woured to educe might probably be 
carried further, and we have nv doubt the more they are investi- 
gated and applied the more their truthfulness will appear, due 
allowance being made for alll disturbing causes. 





THE “COURSE” SYSTEM FOR LONDON CABS, 


A FEW years ago a meeting of the Society of Arts was held to 
consider the unsatisfactory condition of the London eab system, 
and to see what steps be taken to improve it. At this 
meeting Sir Richard Mayne, the late Chief Commissioner of 
Police, is reported to have stated that he considered the system 
of fares by the “course” the one best calculated to avoid 
disputes. He believed, however, that it was inapplicable in a 
place of the vast extent of London, though at the same time 
payment by distance must necessarily lead to disputes, and in 
the caseof strangers, to overcharge. This opinion, emanating as 
it did from one whose long experience rendered him peculiarly 
able to form a judgment, is important, and Mr. J. L. Haddan, 
C.E., who is now chief engineer in the service of the Syrian 
Government, recognising its value, acted upon it, and ultimately 
suceeeded in devising a scheme which can scarcely fail to 
prove successful if it be fortunate enough to obtain a trial. 

It is manifest, in the first place, that before the “ course ” 
sysvem could be worked in London the metropolis would have 
to be partitioned out into districts or “courses.” It would not 
be possible to follow the ice of continental cities, For 
example, in Paris there is but one fare for any “course” within 








nient, tabular form shown in 
the lithograph, or in the shape 
of a little book of which the 
following is a specimen page. 
The table of fares is to be 
placed in some conspicuous 
portion of the cab, and if 
thought advisable it may be 
supplemented by a small map. 
The little book would probably 
be carried in the pocket of 
every cab user, and each page, 
if printed on a separate card, 
would tell a resident, say in 
the A district, the fare from 
his residence to every other 
part of London. All that is 
necessary for the passenger to 
do is to notice the letters or 
numbers on the nearest lamp 
when he hires his caband when 
he discharges it, and the fare for his journey will be that sum 
whichappears at the intersection of the twocolumns headed by the 
respective letters on the table of fares. If he neglect to observe 
the letter on the lamp at starting a reference to the map will 
put everything straight. Suppose, for instance, he drives from 
Charing Cross to the Victoria station—cross te D—the fare will 
beoneshilling. Again, he wishes to travel from the British Museum 
to Paddington station, he sees the letter A on the lamps when 
he gets into his cab, and the letter W when he arrives at his des- 
tination. He looks for the first letter on the table hung up in- 
side the cab, and runs his eye along till it comes under W, and 
he finds that he has to pay eighteenpence. 

An uniform fare of one shilling is fixed for cases where the cab 
does not leave the district in which it is hired. In every case 
the nearest lamp in the direction of the horse’s head is to fix the 


fare. 
fares to be charged, 


(A DISTRICT). 
CAB FARES From A. 
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A commission should determine the origi 
going thoroughly into the question of each individual fare, in- 
creasing or decreasing the standard as justice would dictate, 
leaving, however, power in the hands of the Chief Commissioner 
to alter or modify any fare to a fixed extent, so that if any ob- 
stacle (which was the reason for raising a fare when the table 
was compiled) were at a future period removed the fare would 
be reduced in consequence. 

Thus a new bridge over the Thames would necessitate a slight 
revision, but minor alterations, such as the creation of new 
streets, would not affect the system. In the present table of 
fares all difficulties like the intervention of the river have been 
provided for. For example, the fare from the London docks in 
District 5 to Rotherhithe in District 6, not half a mile in real 
distance, is fixed at 2s. 3d., because the cab would have to go 
round by London Bridge. 

It would uvdoubtedly be incoavenient to have the “course” 
system and nothing else ; but it is part of Mr. Haddan’s scheme 
that the shall have the option of hiring either by the 
“course” or by the hour. If the passenger desire to go direct 
to his destination without stopping the “course” would be 
preferable. But if he desire to call several times on the way, or 
to travel to his destination by a circuitous route, the hiring 
would be by hour. Nevertheless, a hirer may stop in his course, 
say to post a letter or to speak to a friend for five minutes, but 
beyond this period the driver shall be entitled to 6d. for every 
quarter of an hour’s delay. If the driver be requested to deviat 
from his “ course,” such request would constitute a re-hiring or, 
at the option of the driver, might be made the subject of a 
private arrangement. In return for these advantages the driver 
would be bound to carry a small Jamp in his cab after dark, to 
enable passengers to refer to the table of fares. 

There is no reason, of 
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RAILWAY MATTERS. 


THE somes pention of the Cheddar Valley Branch from 
Cheddar to Wells is expected to be opened in the course of 
the spring. 

A SPECIAL meeting of the Dare Valley Company has been held 
at Cardiff, when a bill was approved, authorising the company to 
raise additional capital, to aleodon a portion of their authorised 
railway, and to lease their undertaking to the Taff Vale. 

THE construction of the Northern Extension line, under the 
joint committee of the London and North-Western Railway Com- 


ny and the Rhymney Company, is being } rosecuted s y, 
itis hoped that the line will be ready for use towards the and 
next autumn, 


CONSIDERABLE p had been made in the works of the 
Dublin, Wicklow, om Wexford extension. The tunnel at Fe 
Carrig, the heaviest work upon it, has been commenced at both 
ends, and the earthworks and masonry on the remainder of the 
line are also being pushed torward as rapidly as possible. 

THE transfer of the Bristol and Exeter Company's telegraphic 
system to the Government has been carried into effect, and the 
company have received payment from the Postmaster-General of 
the sum agreed on (£17 500), The company are also to receive 
from the Post-office a minimum rent or payment of £650 per annum. 


THE Lord-Lieutenant, on Monday, received a deputation urging 
on the Government the purchase of the Irish railways. His 
Excellency said the subject was one of the highest importance, and 
would receive the attention of the Government; but he could 
promise nothing, as the Land Bill might probably oceupy the 
session. 

A sur has been instituted against the Fitchb 
pany, U.S., by the underwriters, for 22,000 dols. which, it is 
claimed, is the additional damage resulting from the cutting of the 
hose of a fire engine laid across the rails of the road while en- 
gaged in suppressing a recent fire in Somerville, Mass. The hose 
was cut by a passing train. 

A COLLISION of a somewhat alarming nature recently occurred 
on the Northern line at the entrance of the Paris station. 
The passenger train arriving from Dammartin ran into a goods 
one which was being shunted. Both locomotives were injured. 
Six ngers were slightly bruised. The accident is attributed 
to the carelessness of a pointsmen. 

THE North London report states that notice has been given by 
the Midland Company of their intention to divert to their new 
line, m@ Tottenham and Hampstead, the merchandise traffic 


Railroad Com- 





hitherto conveyed for them over this company’s line between St. 
Pancras and Mint-street ; it is estimated, however, that the loss 
from this cause will be fully met by increased receipts from other 
sources, | 

On Tuesday morning it was discovered that a portion of the | 
lower part of the wall protecting the South Devon Railway from 
the sea, about a quarter of a mile from Dawlish, on the Exeter 
side, had been washed away, causing a subsidence in the per- 
manent way. The first up train, due in Exeter about half-pastnine, 
was delayed more than two hours in consequence of the accident, 
and similar delays were caused throughout the day. 


THE North Staffordshire Company are anxious to complete the 
junction of the North Staffordshire line with the Macclesfield, 
Bollington, and Marple Railway, which has for some time been 
partially open for passenger traffic, and it is impossible to say 
what the traffic will be on it when the junction with the company’s 
line is completed. The Silverdale and Drayton line will give the 
North Staffordshire an outlet to the west, and other lines to the 
east which will allow of the extension of the traffic. 

In prosecuting the works of the Caerphilly tunnel, the con- 
tractors have recently met with a large opening in the mountain 
limestone, which appears to communicate with fissures extending 
towards the surface of the hill, filled with mud and running sand. 
The mixed material rushed out on the workmen, e: ing them 
to considerable danger, and partially filled the pT portion 
of the tunnel, situate to the north of the central point where the 
opening wasfound. In consequence of this occurrence the northern 
half of the tunnel was quickly filled up with water, which also 
rose to a considerable height in the outa shafts. The work is 
being pressed forward with all vigour on the southern face, and 
every exertion is being made to obtain a clear opening at the north 
end of the tunnel, so as to clear out the deposited material with 
the least possible delay. 

THE South Devon Railway, or that portion of it which runs 
along by the sea at Dawlish, is again in jeopardy. On Tuesday 
the sea washed over the wall which is being built in the place of 
that washed away last year, and besides causing the wall to 
**bulge,” washed away the beach for about sixty yards, exposing the 
foundations of the wall ; a good deal of earth was also washed 
away from the rails. The first train from Exeter to Plymouth 
proceeded in safety, but that from Plymouth had to come toa 
standstill, and there was delay throughout the rest of the day 
until the evening, when the line was temporarily repaired, and 
the trains proceeded over it slowly. It was feared that the high 
tide and rough north-east wind would commit further damage 
in the night, and every precaution was being taken last evening to 
prevent a further mishap. The spring tides are approaching, 
and should the weather not moderate serious damage to the line 
is apprehended. 


THE report of the directors of the Snpelien Railway 
states that the gross receipts on the railway for the half-year 
ending 3lst of December last were £199,826. For the year 
1869 they amounted to £400,048. The net revenue account showed 
a balance of £103,546, which would enable the directors to declare 
dividends for the past half-year on the Preference Stocks at the 
rate of 5 per cent. per annum, on the Ordinary Stock at the rate 
of 4per cent. per annum, on the Preferred Stock at the rate of 6 
per cent. per annum, on the Deferred Stock at the rate of 2 per 
cent. per annum, and on the Extension Stock at the rate of 4 per 
cent. per annum, leaving a balance of £2043. Throughout the 
whole of the past year the passenger traffic had been prejudicially 
affected by the general depression of trade. The company had 
introduced a bill into Parliament to relieve the oomeray from the 
obligation to construct the Eastern Extension beyond Bishopsgate- 
street. The outstanding obligations of the company were being 
rapidly reduced, and when Parliament had released the company 
from the obligation to complete the extension to Tower-bill, the 
—— saw no reason why the capital account should not be 
closed. 


WE make the following extracts from the report of the London 
and South-Western Company :—Portions of the main line and the 
Salisbury, Gosport, a Dorchester branches have been relaid, 
about 2500 tons of iron and steel rails having been used in the 
work and charged against revenue. The amount in suspense upon 
the renewal of permanent way account, which in June last stood 
at £10,075, had been entirely extinguished. On the Poole Junc- 
tion railway the contractor has made good p ss, Persons 
desiring by means of a new company and independent capital to 
extend railway communication to Ilfracombe trom the company’s 
lines at Barnstaple invited the attention of the board to that im- 
portant subject with a view to alliance and co-operation with this 
company. It very clear that considerable advantage must 
aecrue to the South-Western Company from the making of a rail- 
way to Ilfracombe, the board in Wovsnber last unanimously 
resolved to recommend to the proprietors the adoption of heads of 

ent with the new company. The projected railway was to 
be formed at the e of the new com: yas a “light rail 
carriages 





way,” caj = of bei ep ay over the and 
wagons ie company, who were to ita ly allowance not 
exceeding £2000 a year, to make phen meee * en oles income 


of the new company an annual income equal to 5 per cent. 


NOTES AND MEMORANDA. 


AccorDING to Les Mondes, the Mont Cenis tunnel will cer- 

tainly be finished during the present year. On the Ist ult., the 

eries opened measured 10,598 metres, and there only remained 
621 metres to be excavated. 

THE greatest distance at which thunder has ever been known to 
have been heard appears to have been six leagues, or thirteen geo- 
pee miles; and the greatest ordi distances scarcely more 

han four leagues, or about nine geograp! miles, 

HS parity of the metropolitan water supply has been seriously 
affected hy the winter floods. Professor Frankl and, in his last 
tponthly report, states that the water supplied by the East Lon- 

on Company was very turbid and contained vibrios. 

THE returns of the factories engaged in flax-spinning and the 
wenving of linen fabrics and of fabrics mixed with linen in Irelan 
also in Great pa just published, shows that there are 14 
so occupied in Ireland, and 287 in Great Britain, the total number 
of spindles being 1,638,008. 


Scientific Opinion tells us that the greatest rainfall of an 
twenty-four hours these five years fell between 2 p.m. on the 6th 
to the same hour on the 7th inst., according to Mr, Billington’s 
observations. On the 10th inst. the mean temperature was 
149 deg. below the average of fifty years ; so we learn from Mr. 
Alnatt. 

Tr was stated on excellent authority that the cannonade at 
Waterloo was heard at the town of Creil, at a distance of fifty 
leagues, focording to M. Elie de B t, the le of 
the 30th March, 1814, was heard very distinctly in the Commune 
of Oaseon, situated between Lisieux and Caen, at a distance of 
about forty-four leagues from Paris in a straight line. 

Aw analysis of extract of meat by Herr Richardt is given in 
Dingler’s Polytecknishes Journal. The sample was prepared by a 
ised firm, and yielded, on analysis, the following results :— 

ortion soluble in alcohol (of 83 per cent. strength), 80°76 per 
cent. ; water, 16 per cent. ; fatty matter, 0°2 per cent. ; nitrogen, 
9°99 per cent. ; ash, 21°36 per cent (containing potassa 90 per 
cent.) ; soda, 2°3 per cent. ; phosphoric acid, 61 per cent. These 
results, as gompered with Liebig’s and the Fra Bentos extracts, 
are stated by the author to be in favour of the extract tested by 
him for MM. Buschenthal and Co. 

MM. GRanpipieR and Rue have systematised a process for re- 
moving the sulphur while making coke. The coal is heated to a 
temperature of 250 deg. to 300 deg. R., in a current of air at a 
pressure of two and a-half atmospheres. This temperature is in- 
sufficient to burn the coal, and the air completely oxidises the 
pyrites. A portion of the sulphur passes off as sulphurous acid, 
another part combines as sulphuric acid, with the alumina and iron 
in the coal. Sulphate of alumina is not decomposed by heat, and 
sulphate of iron decomposes only the sulphuric acid and sesqui- 
oxide of iron. The coke is also said to be mechanically superior. 


THE Goloss, of St. Petersburg, says that a special commission 
will shortly be appointed by the Academy of Sciences there, for 
the purpose of observing the transit of Venus on the 26th of 
November, 1874 (old style). The members of the commission are 
to be Messrs, Struve, Savitch, and Wild, of the Russian Academy ; 
Messrs. Déllen and Wagner, superintendents of the Observatory 
at Pulkova; Vice-Admiral 8. J. Seleny and Major-General Forsch. 
The reason the commission will be y aparanind so early is that 
much time will be required for making the necessary preparations, 
and that similar commissions have been already appointed in Eng- 
land, France, and Germany. 


From a series of observations made at Monaco, on the shores of 
the Mediterranean, Dr. D’Hercourt concludes that there is always 
on the sea shore an atmosphere impregnated with saline particles ; 
this layer of air has, at the above-named place, some five hun 
metres horizontal, and some sixty metres vertical extent, 
impregnation of salt is due to what the author terms “‘ pulverisa- 





tion’ of the sea water by the breaking up of the surf, and is not 
direetiy influenced by either barometric p: ‘ hygrometric 
state of the atmosphere, or its temperature. is hydro-mineral 


dust (poussiére), as it is called by the author, is, unless there hap- 
pen to exist near the coast physical obstacles, in the shape of high 
mountains carried far away inland, and is not tobe confounded with 
what is of more coarse nature, and termed “spray,” which is only 
quite local, and produced when a gale of wind blows. e author 
states that, even on calm days in winter, the atmosphere near 
Monaco is at least up to a height of seventy meine, some few 
miles inland impregnated with this Sydre-mine dust. There 
is no tide (rise or fall of water) perceptible in the sea alluded to, 

Is Scicily about to lose the monopoly of sulphur which she has 
so long enjoyed? By recent intelligence from America, we learn 
that a bed of pure sulphur, 135ft. in thickness and about 530ft. 
below the surface, has been discovered on an island in Bayou 
Choupique, in the delta of the Mississippi. The place is within 
ten miles of the sea, from which it may be anticipated that ship- 
ment of the mineral will be comparatively easy. The extent of 
the deposit has not yet been ascertained ; but the local formations 
are such as to lead to the inference that it is “immense.” Besides 
the sulphur, there is a deposit of gypsum, of perhaps equal ex- 
tent ; hence we may anticipate that the company formed to work 
the one v.ill also turn the other to profit. Sulphur is so much in 
demand for the manufacture of sulphuric acid, and for many other 
purposes in the arts, that this discovery of a deposit in a country 
teeming with energy and enterprise seems opportune. When in 
full work it will most likely occasion a fall in the price of sulphfir 
and a corresponding falling off in the use of pyrites. This sulphur 
bed was discovered during the sinking of a well in search for pe- 
troleum. But instead of ‘‘oil” the boring discharges a copious 
stream of water, which is described as a satura‘ solution of 
sulpheretted hydrogen, combined with a small amount of gypsum 
pa | common salt. Nature says it is clear that the company 
which is about to explore the sulphur will have to provide for an 
abundant drainage, as well as for ventilation. The locality may 
be found on a good map, near Lake Calcasien, on the western 
border of the Mississippi delta. 

In the year 1803 A. von Humboldt was fortunate enough to 
witness an eruption of Cotopaxi, a well-known peak, in the 
northern Andes ; during which, among other products, a large 
quantity of fish wasejected. The inquiries immediately instituted, 
and the investigations of more recent travellers, have brought to 
light the astounding fact, that from time to time, though at 
irregular periods, fishes are cast up from the interior of the moun- 
tain during volcanic eruptions. This phenomenon is not confined 
to Cotopaxi; it has been observed also in other centres of volcanic 
action—to wit, Tungurahua, Sungay, Imbaburn, Carguei , &C., 
all of them in the same range. From the craters of these 
volcanoes, or from fissures in their sides, it is an ascertained fact 
that fish are vomitei forth at a height of some 16,000ft. above the 
level of the sea, and about half that height above the surrounding 
plains. The ani all belong to a single species, the Arges 
Cyclopum, as it has been well named. Nor is it a mere chance fish 
or two that finds its way to the outer world through this strange 
opening. They are ejected in such countless shoals Lag | on more 
i one occasion, the fetid exhalations proceeding from their 
putrid bodies have spread disease and death over the neighbouring 
regions. As far as the external world is concerned, Arges Cyclo- 
pum is known to exist in some lakes on the sides of these mountains 
8000ft. to 10,000ft. above sea-level. It ispresumable that these lakes 
communicate with reservoirs in the interior, where the Pregna- 
dillas are generated, and thus find their way through the crater. 
But this is mere conjecture. If the in lakes do not ant 
whence come the myriads of fish which are ever and anon ejected 
Not the least curious of the affair is, that though some of the 
fish reach terra firma in a half boiled condition, most of them are 
perf raw, and not a few are even alive, in spite of the fiery 
ordeal ugh which they have had to pass.—Science Gossip. 


MISCELLANEA. 


PROFESSOR BLASERNA, of Palermo, has published the results of 
some experiments on inductive currents. 

STEERING by steam is again being experimented upon in the 
United States, and seems likely to come into use to some extent, 

THERE isa talk of an International Congress of Geographers at 
Antwerp. Many eminent French savants have promised to take 
part. 

M. Uncer has communicated to the Academy of Sciences of 
Vienna a memoir on the fossil plants of the anthracite beds of 
Carinthi 

Diamonns have been discovered near Pragve, in a sandy bed, 
which had previously yielded tourmaline, sapphires, and other 
precious stones. 

Some fresh dissections of the salivary glands of the Anteater, 
which are remarkably developed in that animal, have been made 
by M. J. Chatin. 

AT a recent meeting of the Académie des Sciences, Baron Larrey 
described a new artificial arm ted to the use of gardening tools, 
and suited for old soldiers fond of gardening. 

Mr, PLiMsoiy, on Tuesday night, gave notice that on Friday 
next he intended to introduce a bill requiring railway companies 
to provide hot water tins for third-class passengers. 

On Tuesday 709 miners belonging to the collieries of the Duke 
of Bridgewater at Worsley and Farnworth, near Bolton, struck 
work for an advance of wages equal to the last reduction. 


M. BousscinGavtt concludes, from analyses on clear and opaque 
emeralds from the New Granada mines, that the colouring matter 
of the gem is due to metallic oxides, and not, as suggested by Loewy, 
to organic matter. 

THE Viceroy of India has applied to the Home Government to 
send out a civil engineer, possessed of special experience, to be 
employed in examining the coast of India with a view of discover- 
ing sites for ports. 

On Monday morning, about seven o’clock, a furnace exploded at 
the Beaufort Ironworks, and four poor fellows were badly burnt— 
one of them, an elderly man, named Roberts, so severely that he 
is not expected to recover. 


AN international exhibition of farming implements and machinery 
is announced to take place at Arnheim, in Holland, during the 
months of June, July, and August next, on the occasion of the 
twenty-fourth Agricultural Congress. 





On Tuesday a special meeting of the Bedford and Northampton 
Company was held at the offices, Westminster-chambers, when 
| the bill now before Parliament for extending the time for the 
| completion of the line was agreed to without opposition. 


Mr. Ayrton has, it is said, informed Mr. Barry that in conse- 

quence of the new arrangements made for the conduct of the busi- 
ness of the Board of Works, the Houses of Parliament will be 
placed under the care of the officers of the department, and the 
estimates for works be prepared by them. 


M. Epwarp MorreEn has published a memoir on that variegation 
of the leaves of plants to which horticulturists have of late years 
paid so much attention. He shows that variegation, which is a 
diseased condition, may be communicated from one plant to another 
by grafts, even though the plants be of different species. 

Axnovut 500 men were discharged from the Navy Yard at 
Washington, on Monday, January 3lst, and 650 from the Navy 
Yard at Nortolk, Va. They were employed in the ee te se of 
Construction and Steam Engineering. The order discharging the 
men employed in the same bureaus at the Boston Navy Yard went 
into effect on the ist ult., and 1395 men left at roll call. 

TRIAL was made on Tuesday at Shoeburyness of an Sin. Palliser 
converted sixty-four pounder gun and some large-capacity Palliser 
shells for ‘the game of new pattern. These shells are partially 
cast in chill and partly in sand, and contain the large bursting 
charge of six pounds of powder, or more than the burster of the 
present service shells for the 9in. Woolwich rifled guns. The re- 
sults are repo: as very satisfactory. 

MM. Troost and Hautefeuille have communicated to the French 
Academy the results of their experiments for estimating the 
amount of heat produced on the combination of boron with oxygen 
and re chlorine, and they will shortly state their results with 
| regard to the heat evolved in the combination of silicon with the 

same gases. Chlorine and boron in combining give rise to heat 
about double that of the combustion of carbon ; oxygen and boron 
produce a lesser quantity. 

On the 12th the meeting of the Newspaper Press Fund was 
held at 24, Cecil-street, when a report was made that six cases 
had been assisted in the half year, including two widows, and 
that £697 had been purchased in the New Three per Cents., the 
total amount of stock being £5100. An addition to the revenues 
of the society was a present from Mr. George Tomline, M.P., of 
the plate by W. Vernon of the picture of the Pool of Bethesda, by 
Murette, in Mr. Tomline’s collection. 

On Monday the steamer Volante, Captain Moor, belonging to 
Messrs. Hornstedt and Garthorne, of Hull, left that port for 
Calcutta direct, vid the Suez Canal. This is the first steamer that 
ever left Hull for Calcutta, and her owners have the satisfaction 
of knowing that they have secured the largest cargo yet sent to 
India vid the Suez Canal, there having been put on board the 
Volante about 4000 bales of Manchester goods, besides other 
merchandise, and with her coal forming a cargo of about 1700 
tons. 

THE waves which assailed the breakwater at Wick during the 
storm were estimated by the resident engineer at 42ft. in height 
from hollow to crest. On striking the breakwater they rose to 
such a height as to pass in a solid mass of blue water as high as 
25ft. or 30ft. above the top of the parapet, which is 21ft. above 
high water, while the spray rose to about 150ft. above the parapet, 
and was carried by the wind as far as the old harbour, a distance 
of 1500ft. These gigantic rollers were observed to strike the pier 
every seven or sometimes ten minutes, and these shocks were con- 
tinued without intermission for three days and nights. 


Proressor C. TOMLINSON remarks :—The popular idea that 
“light puts out the fire” is so fixed that probably no conclusions 
drawn from actual experiment are likely to disturb it, especially 
if they be adverse to the notion. From a series of experiments 
upon candles of different sizes and weights in dark chambers and 
day and sunlight, it was found that the increase of temperature 
led to increase of consumption of material, and vice versa, and the 
whole result may be stated that, in any case, the difference is 80 
small that it may be referred to accidental circumstances, such as 
temperature and material; the final conclusion being that the 
direct light of the sun, or the diffused light of day, has no action 
on the rate of burning, or in retarding the combustion of an ordi- 
nary candle. : 

Tue Hornsey local board have recently decided on adopting 
a system of irrigation for the dis) of the sewage of the parish. 
The plans of Mr. Latham, C.E., had been adopted, the cost of the 
works being estimated at £18,000 for internal and £5000 for drainage 
without the parish, and that of the two other engineers, Mr. Shield 
£22,000, and Mr. Measom £35,000 for whole, and £26,000 for in- 
ternal. Some months ago a notice had been served on the board 
by the conservators of the river Lea, in which it was stated that 
r thirteen months, which will expire in August, no sewage 
matter is to be disch from the into the river under a 

ty of £100, and day after the expiration of the notice. 

t is intended to apply for parliamentary powers to carry the 
sewage to land without the parish ; and for the amy By > will 
extend to eighteen months, it is proposed to apply to the Lea Con- 


servators for an extension of time. 
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ALL paper used in print- 
ing is first made in a con- 
tinuous sheet or roll, and 
is afterwards ‘cut into 
sheets, counted, and 
foldedinto quires, bundled 
into reams, and made up 
in wrappers. The object 
of the Bullock machine is 
to save this labour by 
using the paper in the 
roll as it comes from the 
paper machine at the mill. 
The roll of paper is placed 
at the top of the machine, 
ss shown in the engraving, 
in which position it bears 
against the female cutting 
cylinder. When the press 
is put in motion the paper 
roll revolves, and unwinds 
the paper, passing it be- 
tween the two cutting 
cylinders, male and fe- 
male. Grippers or fingers 
take hold of the cut end 
of the paper, and bring 
the several sheets to the 
first impression, or blanket 
cylinder, where grippers - 
taking hold of it, pass it 
between said cylinder 
and first type cylinder, 
where it receives the first 
impression. It is then ® 
transfered to the second 
impression, or main cylin- 
der, where fingers taking 
hold of it, bring it to the 
second type cylinder, pre- 
senting the other or white 2 
side, and it then receives 
the second impression. It 
is then transferred, printed 
on both sides with perfect 
register, to the fly belts, 
which bring it out on the top of or above the fly board, where it is 
delivered ready for the carrier. The ink fountains are situated in 
the front of the machine under the counter. The ink is distributed 
through a regulating knife, and 
drop rollers lift the ink to the 
distributing cylinders, The form, 
or face rollers, of which there are 
two to each type cylinder, are 
placed in bearings between the 
type and distributing cylinders. 
They are easily put in, and can 
with facility be set while the 
press is in motion. 

The machinery for wetting the 
paper is shown in the annexed 
engraving. The paper to be 
wetted is passed from the roller 
in front to another at the opposite 
side of the machine; and in pass- 
ing over a board placed between 
the two rollers, for the purpose 
of giving tension to the paper, it 
receives the spray from a number 
of jets of water. The machineis 
so arranged that the paper is 
taken by one spool or roll from 
the other, at an equal and uni- 
form speed, and the tension is 
regulated by the levers with 
weights, as seen in the engraving. 

This machine is an American 
invention, and is made in Europe 
by Messrs. Simon and Son, of 
London and Nottingham. The 
machine we illustrate is at present in work at the office of the 
ord at where, we understand, it is working very satis- 

actorily. 








THE STEAM SHIP ABDEN. 
Our two-page engraving is an illustration of the fine steamship 
Abden, constructed and engined by Mr. John Key, of Kircaldy, 
North Britain. This vessel is the largest ever built at Kircaldy, 


and the excellence of her lines, her great dimensions, and the | 


skill displayed in the designing of her engines, entitle her to the 
large space we have devoted to her illustration. 

The Abden was launched a few weeks since. Her engines have 
been tried at the dock side, but she has not yet made a trial trip. 
She is intended for regular commercial duties as an ocean-going 
steamship, with a speed of about eleven and a-half knots and a 
consumption of 2} 1b. of coal per horse per hour—a duty already 
obtained by Mr. Key from engines similar in construction, but of 
less dimensions than those of the Abden. 
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The vessel is placed in the highest class in Lloyd’s books. She 
is not less than 326ft. long over all, she is 305ft. between perpen- 
diculars, with an extreme breadth of 38ft..; her length being thus 
more than eight and a-half times her beam. Her depth of hold is 
27ft. Yin. ; her depth moulded, 29ft. She has good height between 
decks, that of {the main deck being 7ft. 9in., and tween decks 
7ft. Gin. ; height of lower hold, 12ft. Gin. On the upper deck she 
has a house for the captain, and a chart room. Forward is a top- 
gallant forecastle, 60ft. long, with wing houses. The height of 
her bulwarks is 4ft.; she has five water-tight bulkheads. The 
Abden is rigged as a brig. Her tonnage gross is about 2280 tons ; 
by builders’ measurement, 2167 tons ; nett, 1528. She has three 
holds, with a cargo capacity, at 40 cubic feet per ton, of 3360 tons ; 
and of dead weight at 20ft. draught of 1800, Her bunkers hold 
560 tons of coal ; her laden draught is 21ft. ; light draught, 12ft. 
9in. 

The Abden is propelled by a pair of horizontal direct-acting 
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engines with surface condensers, of 500-horse power nominal, and 

about 2000-horse power indicated. The cylinders are 70}in. dia- 

meter, with a piston stroke of 3ft. 2in. Their construction will 
7 


be understood from our engraving, without further description. 
The screw is 17ft. in diameter, with a pitch of 25ft. The enginesare 
| intended to make fifty-nine revolutions per minute. Steam is sup- 
| plied by four boilers—fully illustrated— fitted with sixteen furnaces, 
each 3ft. 3in. wide, and 3ft. 8in. high. In the four boilers are 1440 
tubes, 7ft. Sin. long, and 3}in. diameter, presenting 9400ft. of 
| surface ; that of the fire-boxes, uptakes, &c., being 2736ft. ; the 
| total heating surface is 12,136 square feet; the safety valves 
| are loaded to 25lb., and the boilers have been tested with 
cold water to 561b. persquare inch. A donkey engine is provided 
for feeding the boilers, and the ship is fitted with two steam 
| winches and one boiler to supply them with steam. 
The accompanying diagrams have been carefully reduced from 
some taken when the engines were tested under steam at the quay 





e. 
The Abden embraces most of the latest improvements in steam 
| ship construction. She is built with powerful box girders, iron 
| waterway, teak rails, coaming skylights and companions, iron 
lower masts, The stern tube is lined with brass and lignum vite 
| bearing, and the screw shaft is covered with brass where it takes 
| the after bearing and stuffing-box. The Abden is expected to 
attain a speed of thirteen and a-half knots on her trial trip. 
Taken on the whole, she reflects much credit on Mr. Key, and 
may be regarded as a most favourable specimen of the Scottish ship- 
building art. We owe a word of thanks to Mr. Key for the 
courtesy with which he responded to our wish for drawings and 
particulars of this vessel. 


A NEW ELECTRO-METALLURGIC HOT-VAT. 


We have seen lately a very simple furnace circulating boiler 
and vat, as used for electro-metallurgic purposes ; but we can 
imagine many other purposes for which it might be used with 
advantage where the heat required in the vat or bath ranged 
| from 150 deg. to 180 deg. Fah., the construction is so simple and 
| the fuel required to heat it so small. Of course in any manufac- 
| tory where waste steam is available for heating such a bath that 

would be used ; but in cases where such heating power is not 
| available this simple apparatus might bejfound very convenient. 
| We have seen three of these furnaces and vats at work, and we 
| will describe one of them, that our readers may judge whether 
they might be available in any of their operations. 

These furnaces require no brickwork, but are simply placed 
within the chimney ; not that this is the best way in which this 
apparatus could be fitted up—we think it is not—but this is the 
way we saw it working. 

The furnace is a cylinder of castiron, open at both ends. In- 
side at one end are three projecting pieces cast for the fire-bars to 
rest upon ; these bars are cast in a circular frame, which will move 
easily in the cylinder, and in this circular frame are notches 
corresponding to the pieces cast on the inside of the cylinder for 
it to rest upon. These notches are made that the fire-bars may be 
put in from under by bringing the notches —— to the pieces 
on the cylinder, that the bars may move up clear of them into the 











cylinder and then by turning the round a little the unnotched 
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part of the frame rests 
upon the pieces which are 
cast upon the cylinderfor 
that purpose. This is a 
very convenient arrange- 
ment. When the fire is to 
be lighted all that is re- 
quired is to turn round 
the bars a little, and down 
they drop, and the ashes 
and dirt with them, and 
they are as simply re- 
placed, and the furnace 
is cleaned out. On the 
bottom part of the cylin- 
der three legs are riveted, 
these are of sufficient 
length that the clearing 
out of the ashes may be 
conveniently performed. 
On one side of the cylinder 
there is a slot cut of about 
2in. wide, ing down 
to within 4in. or 5in. of 
the bottom; this is for 
= ' the circulating pipes. The 
q furnace is about 14in. in 
diameter and 18in. deep ; 
but it will be seen that 
the depth of the furnace 
= is governed by the depth 
the vat is required to be. 
The boiler lor this fur- 
nace is simply a cast iron 
tube closed at one end, and 
having a loose lid to fit the 
; other. It isabout 4in. in- 
ternal diameter and 1din. 
deep ; on one side of it are 
cast two bosses. The 
centre of one is about 2in. 
from the bottom, and the 
centre of the other about 
din. from the top. These 
bosses are bored and 
tapped, and the circula- 
ting pipes above referred to are screwed intothem. When the 
boiler is put into the centre of the furnace the bottom pipe rests 
on the bottom of the slot which is cut in the furnace, and the 
Hy) space between the pipes is closed 
by a sheet iron shutter that hasa 
semicircle cut out of each end 
that it may slide along the pipes 
up against the furnace. The 
boiler leaves inside the furnace 
4in. or 5in. of space all round for 
the fire, which does not require 
to be made higher than about 6in. 
up the boiler. The boiler projects 
at the top about 3in. above the 
furnace, and the furnace is closed 
by a conical lid which has a hole 
in the centre to fit the top of the 
boiler, and a_ funnel-shaped 
mouth on the chimney side of it 
for the exit of the smoke, and on 
the opposite side a handle to 
remove it by when the fire re- 
q uires to be coaled or broken up. 
The circulating pipes are of 
lhin. gas pipe, 2ft. long, and are 
screwed at both ends, and at one 
end have each two nuts and double 
washers. The vat to which the 
boiler is connected by means of 
the circulating pipes will hold 
about fifty gallons. Within this 
there is another vat to hold the 
metallic solution which was being 
operated upon; but this is not 
absolutely necessary, fur there was one working without 
any internal vat. Between the inner and outer vat there 
is about 3m. circulating space all round, and this space 
and the boiler are filled with water ; but where there is no inner 
vat both boiler and vat are filled with the solution. The vats are 
made of sheet or cast iron, with holes at one end to receive the 
circulating pipes, which are secured liquid-tight by means of a nut 
outside an india-rubber washer, two iron washers, and a nut inside. 
The vats are covered by alid to keep in the steam whilst being 
heated, and to keep the air from the solution when not being 
worked. This simple apparatus is certainly very effective for the 
urpose for which it was designed. We have seen the heated 
Fiquiad in the vats raised to 180 deg. Fah. in twenty minutes 
from the furnace being lighted. At first sight it seems surprising 
that fifty gallons of liquid can be so heated in so short a time in a 
boiler that does not hold a gallon ; but when seen in operation it 
is no longer surprising, the quick circulation accounts for 
it. The fire is no sooner lighted than the warmed solution 
begins to circulate in the — pipe and through the vat, the 
bottom pipe carrying in the cold to the boiler from the vat, and the 
top pipe carrying the hot from the boiler to the vat : the top and 
bottom of the boiler being on the same level as the - and bottom 
of the vat. There is an arrangement for keeping the boiler and 
outer vat full of water when there are two vats, and then the 
speed between the two vats can be permanently covered in. This 
arrangement is simply a small cistern away from the vat, but on 
the same level as the vat, having a ball-cock in it, similar to those 
attached to a kitchen boiler, and disconnected to the outer vat by 
a half-inch gas-pipe. This apparatus which we have described was 
being used for coating articles in cast iron with a beautiful golden 
bronze—not brass, for there was no zinc in it. We believe the 
apparatus is patented. 
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Tue IstHMvs oF CormntH Canal ScHEME.—A telegram from 
Athens states that an agreement has been concluded for — 
the Isthmus of Corinth by which the work is to be accomplish 
within eighteen months. The undertaking is not one of great 
difficulty, though the material to be removed is not the most 
favourable for such work, being a friable sort of mountain lime- 
stone, yielding slowly either to blasting or to the pick. The length 
of the canal will, we suppose, a little exceed three miles, and the 
mean height of the land above the sea levei is, we believe, about 
80ft. The effect of the work will be very advantageous to the 
Pireus, placing the Athenian port on the direct passage from 
Trieste and Brindisi to Constantinople and the® Bosphorus, We 
have already referred fully to this scheme. 

Sourn Kensincton MuseuM.—Visitors during the week end- 
ing 12th February, 1870 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m.: Museum, 9049; Meyrick and other 
galleries, 1058. On Wednesday, Thursday, and Friday (admis- 
sion 6d)., from 10 a.m. till 4 p.m.: Museum, 2068 ; Meyrick and 
other galleries, 101. Total, 12,276. Average of correspon 
week in former years, 10,920, Total from the opening of the 
museum, 9,165,433. | 
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RECENT LECTURES AT THE ROYAL 
INSTITUTION. 


JANUARY 25TH.—THE ARCHITECTURE OF THE HuMAN Bony. 


Professor Humphry, M.D., F.R.S., in his second lecture upon the 
abovesubject, ke principally on the human skull. Hesaid that the 
shape of the skull represents very fairly the shape of the surface of the 
brain beneath, so that on this point nothing can be said against phre- 
nology, which, however, is assailable from other standpoints. The 
brain is packed away very Closely inside the skull. He then 
showed, by the aid of diagrams, that the transverse segmentation 
common to the rest of the body is present also in the skull, and 
that the basal portions of the skull bear certain resemblances to 
some of the segments of the spiral column. The upper part of the 
skull is formed of a few irregularly shaped arches, with their edges 
dovetailed and interdigitated into each other, the points of junc- 
tion being known as the “sutures.” The sutures are very strong, 
and will not give way to a blow with greater readiness than the 
solid parts of the skull. A shock which damages the skull almost 
invariably damages the brain beneath ; concussion of the brain is 
not always a very serious matter, but the tearing of the surface of 
the brain is very dangerous indeed. The brain is very easily lace- 
rated, more especially when the individual is of advanced age. 
The heads of children at birth are always very large in proportion 
to the size of the rest of the body. Tall persons also often have 
smaller skulls, both relatively and actually, than short persons ; 
he did not know why. Even in the ordinary walks of life many 
facts are observed not yet understood in “‘ our philosophy.” 


JANUARY 27TH.—THE CHEMISTRY OF VEGETABLE PRODUCTS, 


Dr. William Odling, F.R.S., in his second lecture upon vege- 
table products, said the woody fibre is by far the largest constituent 
of such products, and gives the endless varieties of form which 
are seen in vegetable life. Woody fibre consists of carbon, 44°4 
parts; hydrogen, 6°2 parts; and oxygen, 49°4 parts by weight. 
The carbon, as stated in the last lecture, comes principally from 
the carbonic acid gas in the atmosphere. If water plants be ex- 
amined in the springtime they will be seen to be covered with small 
bubbles of oxygen; when the water is free from carbonic acid gas 
no oxygen is given off by the plants, and the larger the proportion 
of carbonic acid in water the more oxygen does the plant evolve. 
In air also, when plants are provided with much carbonic acid, they 
grow with great rapidity. Considering the very rapid growth of 
a few exceptional plants, it is natural to raise the question whether 
these also get their carbonaceous food from the air. By experiment 
it has been proved that half a square yard of oleander leaf (in- 
cluding a square yard of surface when both sides of the leaf are 
measured) will absorb 565 cubic inches of carbonic acid per hour 
under the influence of sunlight, which shows that such plants are 
able to take all the carbon they want from the air. 

In proving the presence of hydrogen in woody fibre, it is neces- 
sary first of all to get rid of water by drying the fibre, otherwise 
any hydrogen obtained might come from the water. The lecturer 
then mixed some dried sawdust with some quicklime, put the mix- 
ture in a glass flask, and heated it gently over a Bunsen’s flame ; 
the gas given off was conveyed from the flask by means of a bent 
tube into a small gas jar inverted over the pneumatic trough. The 
gas was then ignited, and proved to be hydrogen. Too much heat 
must not be used in this experiment, otherwise other inflammable 
gases will be obtained, in addition to pure hydrogen. But the 
analytical chemist does not care for the actual production of the 
pure hydrogen to prove its presence; the production of water, 
which is oxide of hydrogen, from pertectly dry woody fibre is 
equally good proof of the actual presence of this constituent. 
When dry fibre is heated ina glass tube with oxide of copper a_ part 
of the oxygen leaves the copper to uniteywith the hydrogen of the 
fibre, whereby vapour of water is produced, which is absorbed 
by chloride of calcium placed in a cool part of the tube; the 
amount of water produced is ascertained by weighing the 
chloride of calcium both before and after the experiment, and the 
proportion of hydrogen in water being known, the quantity of 
hydrogen obtained from the fibre is ascertained. Chloride of 
calcium is a solid salt which absorbs moisture with great avidity, 
hence it is much used by chemists to dry gases. Every hundred 
parts of woody fibre contains 55'8 parts of water and 6°2 parts of 
hydrogen. The hydrogen of woody fibre is obtained from the 
water in the atmosphere. The proportion of vapour of water in 
the air varies with the temperature, but in this country about 150 
parts by volume of the vapour to every 10,000 of air ; the actual 
weight of hydrogen in the air is only about seven times more than 
that of the carbon, though its volume is much larger. 

In 1724 Stephen Hayles made the first experiments on the 
absorption of water by plants. He took a healthy full-grown 
sunflower more than a yard high, and enclosed the pot in which it 
stood in an outer casing of lead to prevent the escape of the water 
from below, then he fed the plant regularly with weighed and 
measured quantities of water through a tube. He also weighed 
the plant and its pots from time to time. He found that on an 
average the plant evaporated 200z. or 34 cubic inches of water in 
a day of yen ae hours ; the maximum quantity thus evaporated 
in a day was 300z. Messrs. Laws and Gilbert recently made a 
large number of experiments of the same kind with wheat, oats, 
beans, and many other plants. They found that an ordinary bean 
during a growth of 172 days evaporated 112,200 grains of water, 
and when cut down the bean itself weighed 465 grains. During 
the month of March the average amount of water it took up per 
day was ten grains; April, sixty grains; May, 179 grains ; June, 
885 grains; July (the flowering time), 1965 grains ; August, 900 
grains ; and afterwards the quantity of water absorbed fell very 
rapidly. 

Another constituent of woody fibre is oxygen. This gas cannot 
be obtained pure from the fibre by any simple lecture experiment, 
yet its presence is easily proved. When dry woody fibre is heated 
in a vacuum, or in an atmosphere of hydrogen, water and carbonic 
acid gas are obtained, both of which substances have oxygen in 
their composition. The weight of oxygen in woody fibre is ascer- 
tained by tirst proving that there is nothing else than hydrogen, 
carbon, and oxygen in the fibre, and the proportions of the first 
two substances being known by experiment, the remainder must 
be the proportion of oxygen. This oxygen, like the hydrogen and 
carbon, comes also, for the most part, from the atmosphere. 


JANUARY 287TH.— Proressor GRAHAM's ScrENTIFIC Work. 

Dr. William Odling, LB get Professor of Chemistry at the 
Royal Institution, delivered the second Friday evening lecture of 
the session on thé sagen discoveries of the late Professor 
Graham, , Master of the Mint. Sit Henty Holland, Bart., F.R.S., 
presided. 

Dr. Odling began by seting that the late Professor Graham was 
born at ‘Glasgow on the 2Ist Détember, 1805, In the year 1819 
he entered the University at Glasgow, with the intention of 
qualifying himself as a mifister of the Established Church of 
Scotland, but circumstazices led him to study chemistry, and a few 
years later he supported himself‘at Glasgow by teaching chemistry 
and mathematics. His earliest Original paper of importance was 
upon the absorption of gases by liquids, and was published by 
him when he was twenty-one P seca of age. Between the years 
1821 and 1826 he contributed many bo se to the scientific 
journals, and in 1829 he wrote upon the diffusion of gases through 
each other, in a contribution to the “Quarterly Journal of Science,” 
which was then the organ of the Royal Institution. He proved 
that the velocity of movement of the gases was connected in 
some way with their specific gravity. In 1830 he was appointed 


Professor of Chemistry at Anderson’s University, and in 1837 
received a similar appointment at the University of London. 
Seven or eight years Ther that date he was quill recognised 
as the chief of English chemists, and in 1855 he became Master of 
the Mint. He died on the 16th September, 1869. His most valu- 





able scientific discoveries were made between the years 1861 and 
1869. He found out that solutions of crystallised substances diffuse 
themselves rapidly through gelatinous masses, whereas colloid 
solutions will not so diffuse themselves, The rate of diffusion ofa 
crystallised body into a gelatinous mass is sensibly the same as its 
rate of diffusion through water, but the colloid will not diffuse 
through gelatinous substances at all. In proof of this the lecturer 
FIC.IO. ed attention to two glass jars, E and 
—————— F, Fig. 10. The smaller jar E was closed 
at the bottom A, B, by a diaphragm of 
D chment, and before the lecture it had 
en filled with a solution of magenta to 
F E the level D, D. The outer vessel ¥ was 
“7 filled with water tothe same level. During the 
lecture the magenta solution had sodiffused 
ot itself through the parchment A, B, that the 
i 3B water in the outer vessel F had become 
brightly coloured. He also called atten- 
tion to two similar jars, whet a solution of cochinealdye had been 
employed to fill the inner jar ; but cochineal being a colloid sub- 
stance, it had not diffused through the parchment, and the water 
in the outer glass vessel was uncoloured. Yet cochineal is very 
soluble in water. 























Another experiment shown by Dr. Odling may 
FIGAL be explained by the aid of Fig. 11, and it was de- 
vised to show the force exerted by the diffusion 
of hydrogen into air. In this cut A B is a large 
lass tube, dipping into a glass vessel H, nearly 
lied with coloured water. The plate of glass, 
F F, is tightly fitted to the tube, A B, and is 
cemented to the lower edge of the inverted porous 
earthenware vessel D, The earthenware cell is 
covered by the bell-glass jar E ; and before the 
lecture the tube A B and the vessels D and E, 
were filled with hydrogen gas. When the lecturer 
removed the jar E, the hydrogen in D could dif- 
fuse itself through the pores in D into the air, 
which it did with such rapidity and force that 
the coloured water from H ran up the long tube, 
A B, and filled it to the top. 

Dr. Odling exhibited also other experiments on the diffusion of 
gases, and on the absorption of gases by metals; he likewise showed 
how palladium will absorb nearly 1000 times its volume of hydro- 
gen gas, and then becomes magnetic ; but these experiments and 
discoveries by Professor Graham have long since been published in 
these columns, 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





CURVE RESISTANCES, 

S1r,—Whatever Mr. Fidler may have intended to do, he has as 
yet directly pointed outonly one oversight committed by me— 
viz., that relating to the coefficient of friction, the emendation 
of which caused me toreduce the value from ‘25 to ‘23, a value 
which the elaborate investigation given in his last letter has not 
induced me to alter, seeing that he confesses to having left out of 
consideration the only element due to the rubbing of the flange 
against the rail, of which I took account, which he incorrectly 
terms vertical slipping ; yy - because no slip occurs in a 
vertical direction, although it is the vertical face of the flange, 
leaving cant out of consideration, which rubs against the vertical 
face of the rail. 

Mr. Fidler admits that the wheel touches the rail in two places, 
one on the tread and the other on the face, and that there is an in- 
termediate space not in contact. In the example given by him the 
vertical distance between these points of contact is taken at lin. 
Now, the second contact cannot take place at a point lower than 
that at which the tangent plane to the contour of the rail is parallel 
to the plane bisecting the web and the two flanges, which, in no 
section of rail with which I am acquainted, is at a greater distance 
than lin. from the top. The plane of contact, therefore, in the 
example given by him must be perpendicular to the axis of rota- 
tion of the wheel, and the surfaces in contact must, therefore, rub 
against each other throughout the whole revolution. 

The last paragraph of his letter I do not understand. Mr. 
Fidler states that he has obtained the same formula by some other 
method, and recommends me to verify the truths of some obser- 


vations by expanding T ( - u@ 


CW 

“2g - The formula T i>? ) gives the value of the force which 
must be exerted at one end of a rough string stretched round 
a rough drum, to which a weight T is attached at the other end, 
in order to make the string just move. In the case before us, how 


CW 
has Mr, Fidler arrived at the value of ~) for T. I suspect he 


has not yet discovered my mistake. 


I do not keep a scientific note-book, and if I did could not pro- 
bably have indited such an extractas the one brought forward by 
Mr. Fidler to clinch his argument; being an extract from his own 
note-book, the opinion carries no weight from authority other 
than his own. Will Mr. Fidler give the direction and points of 
application of the parallel forces of the couple to which reference 
is made? When the pitch of the coning of the tires is so great 
that the difference between the perimeter in contact of the wheel 
pressing against the face of the rail, and the perimeter in contact 
of its fellow, exceeds the difference between the corresponding 
ares of the rails, slip will take place on both rails, if either both 
the outside leading wheel and the inside trailing wheel, or both 
the inside leading wheel and the outside trailing wheel, touch the 
faces of therails. The retarding forces act in the same direction, 
and the total retardation caused will exceed that due to the greater 
length of the outer rail by a quantity which varies as the excess of 
the difference between the two perimeters over the difference be- 
tween corresponding arcs of the rails, When the pitch of the 
coning is not sufficiently great to cause the difference between the 

erimeters in contact to exceed the difference between correspond- 
ing arcs of the rails, in either of the two cases stated, the slip 
will ‘take place wholly on the outer rail and the retardation 
caused will be the same as if no coning of the tire existed. If 
the inner wheels both press against the inner rail the slip will 
take place wholly on the outer rail. and the retardation caused 
will exceed that due to the difference between the jlengths of the 
outer and inner rails by a quantity which varies the difference be- 
tween the lengths of the perimeters in contact. If the outer 
wheels press against the faces of the outer rails, slips will take 
place willy on the outer, or wholly on the inner rail, or not occur 
at all, according as the difference between the perimeters in contact 
is less than, greater than, or equal to the difference between the 
corresponding arcs the rails. If I have stated the eight 
possible cases rightly it is evident : (1) That no couple exists ‘tas 
to the slip ; (2) that in every position of the wheels with reference 
to the falc —exolph the ge ich can hardly, I think, occur on a 
good road—coning of the wheels is either useless or positively in- 
jurious. In his bap arden od to pull the oversight mote out of my 
eye Mr. Fidler has forgotten the beam in his own. In addition to 
forces due to obliquity of axle and longitudinal slip, there is 
the force of gravity, whenever the cant exceeds that due to the 
velocity and the excess of the tractive force at the front of the 
wagon over that at the tail, which is equal to the force necessary 
to draw a sing? in. explained in my former letters, 
obliquity of axle will cause the ig wheels to advance laterally 
along the rail, and the outside flange to strike against the outside 
rail, and any force which draws the leading wheels back in a 
direction perpendicular to the motion must overcome the frictional 


» and multiplying the result by 





resistance between the tire and the rail parallelly to the axis of the 
cylinder of the tyres, which is probably less than that tending to 
resist motion perpendicularly to the axis when the cylinder is 
kept from rolling. The value of this coefficient must be too 
great to be overcome by any finite force which can practically be 
applied ; therefore, when obliquity of axles exists, the flange of 

e leading wheel will be constantly striking against the outer 
tail, and the motion of the carriage will be oscillatory; or, in other 
words, steady motion and sensible obliquity of axle cannot coexist 
together. This force of friction, when no obliquify, 4 axles exists, 
always acting in a direction opposite to motion, tend to make 
the wheels continuously maintain the same position relatively to 
the rails, and, therefore, promote steady motion. Denotingit by 
the a F, and using the or for the other quantities pre- 
viously explained, we obtain for (1) M, the moment of the forces 
tending to retain the wagon in any given position ; (2) M’, the 
moment of the forces tending to make it change its position; the 
following expressions :-- 

Case I. Flange of leading wheel against outer rail and of trailing 
wheel against inner rail. 


M=4YWirs 
Zen 
my= 02 x (a_*) We 
2n gel 2n 
Case IT. Flange of leading wheel against inner rail and of trailin 
wheel against outer rail. ” , 


_CyW 
-*) Wz 


m= ty W ( ~ 2) Ww 
Zen +\é gel 2n 

When no obliquity of axles exists the positive sign must be used, 
when obliquity exists the negative. 

Case III. Both the inside flanges pressing against the inner rail. 

If the front wheels of the carriage tend to move outward, M 
and td the same value as in case I.; if the trailing wheels, as 
in case IT, 





Case IV. Both outside wheels pressing against the outside rail. 
M=F.z, when no obliquity exists; 
=O, when it does. 
mr=O7W 4 (p— #*) We 
2n gel 2n 
Before drawing any conclusions from a comparison of these 
values, it will be well to give the expression for the moments of 
the same forces acting on the engine. Although, in this case, the 
slip probably occurs on the inner rail, it acts in the opposite 
direction, and the moment of the forces tending to twist the 
engine outwards will be W', being the weight of the engine for a 
four-wheeled engine 
CxwW eveew! 
2 +9 2 








» 9 ‘al 
+Fa- (2 _ > = 

ge] 2 
and fora six-wheeled engine 


oxW + ere ee 


From this we see that the leading outside wheel of the engine 
will always tend to press against the outside rail, and when we 
find by experience that the leading flange does not steadily press 
against that rail, but is continuously striking against it, causing 
unsteady motion, we are, I think, justified in coming to the con- 
clusion that if the Lege wheels of a drawn carriage press con- 
tinuously against the rail, the motion must be unsteady, like that 
of the engine; and, conversely, if we find that the motion is steady, 
that the leading wheels do not tend continuously to press against 
the rail, Now on a good road, and in a good carriage, scarcely any 
the least oscillatory motion is perceptible round a curve, and, 
therefore, Case I. does not represent the position of such a carriage. 
Cases III. andIV. donotrepresent possible permanent positions when 
obliquity on both axles occurs, although Case III. would represent a 
position of steady motion if obliquity occurred only in the trailing 
axle, 

The position given in Case IL., if the wheel base satisfies the con- 
dition laid down by Mr. Fidler, and there is sufficient play on the 
axle-boxes, does adu.it of permanent steady motion, since the axles 
would both be radial to the curve, and M is much greater than M’. 
The theoretical correctness of the formula given by me, point No. 1 
excepted, is not at all affected by the number of points in contact, 
but does require that the motion should be sensibly steady. 

The complicated axle-boxes on the Queensland Railway are in- 
tended to destroy the excessive obliquity caused by the great 
op of the wheel base. WhatI stated was that the adoption 
of long wheel bases destroyed the only advantage worth consider- 
ing apart from questions of first cost of road gained by the adoption 
of a narrow gauge, viz., the power to use carriages with shorter 
wheel bases than are admissible on broader gauge roads, Mr. 
Fidler has conclusively shown that the angle of obliquity is inde- 

ndent of the gauge, and given a correct expression for the 

ength of wheel base best suited to take away its effects. A re- 
ference to the table shows that, whereas an increase in the length 
of wheel base of 5ft. above the theoretically best length only in- 
creases the augle by ‘001, a diminution of 4ft. in that length 
increases the angle by ‘003. Hence, practically, the only use we 
can make of the formula is to ascertain the minimum length of 
wheel base that ought to be adopted to suit the sharpest curve 
that the wagon has to encounter. 

I will now endeavour to show to Mr. Fidler that, although the 
angle of obliquity is independent of the gauge, the length of wheel 
base is not, and make use of his formula to ascertain what mini- 
mum width of gauge ought to be adopted to suit the sharpest 
curves likely to be met with. 

The intensity of the shocks occasioned by the oscillations to and 
fro of a carriage will vary as the magnitude of the impulse causing 
the oscillation. Referring to Mr. Fidler’s figure, every oscillation 
will cause each wheel to move through a space ‘266ft. This motion 
may be resolved into two components, one equal to s at right 
angles to the road—the discussion on this point refers to straight 


roads only—and the other fy parallel to the direction of motion, 
x 


The magnitude of the first is independent of the ratio of the gauge 
to the wheel base, but that of the second, which, since it takes 
place parallel to the direction of motion, will probably occasion 
severer shocks than the other, may be made as small as we please 


by diminishing the ratio 3. Again, the intensity of the succes- 
x 


sive impulses varies as the moment of inertia of the load round 
the vertical axis though the centre of the wagon, which is a 
maximum when the gauge is equal to the length of the wheel base, 
and may likewise be made as small as we please by diminishing 


the ratio X , the mass of the load remaining constant. Considera- 


x 
tions of symmetry and convenience of size of ‘ons forbid us to 
reduce this ratio more than is necessary to pidttioally destroy the 
force of the shocks. 

The value ordinarily adopted on lines is about one-half. 
Are we not, therefore, justified in con it experience has 
shown this to be the best? Ad . Fidler’s value for the 
constant s, and the above value for the ratio of the gauge to the 
wheel base, we find that where ter the worst curve 
ordinarily met with the gauge ought be than 5ft. 3in.; 
where five-chain curves occur, not than 3ft. 9in.; where three 
chains, not less than 2ft. 1lin.; where two chaifis, not less than 
2ft. 4in. ConTRACTORS’ ENGINEER, 

(Continued on page 103.) 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co,, 11, Untre den Linden, 

VIENNA.—Messrs. GEROLD and Co., 

LEIPSIO.—A.PnHons Dirk, Bookseller. 

ST. PETERSBURG.—M. B. M. WouFr, Bookseller. 

MADRID.—D. Josz A.coven, Editor and Proprietor of the 
“** Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WIi.imer and Rocess, 47, Nassau-street. 





PUBLISHER'S NOTICE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, oy its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 





*,* With this week's number of THE ENGINEER we issue as a 
Supplement a Page Lithograph illustrative of the ‘‘ Course” 
System for London Cabs, as proposed by Mr. J. L. Haddan, C.E. 
Each number, as issued by the Publisher, will contain the 
Supplement, and Subscribers are requested to notify the fact at 
our office should they not receive it. 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

ImpRovER.— Advertise. 

A. G.—Thanks for your note. 

A PLUMBER’s APPRENTICE.—Because the water freezes in them, and expan ds 
in Jreezing. 

Woop-wokker (Bobbin, &c., Splint Machines).—A letter lies at our office 
Sor this correspondent. 

. D.—* Porter on the Indicator” is published by Messrs, Elliot, mathe- 
matical instrument makers, Strand. 

W. H. T.—We do not remember receiving any such tracing, but we shall make 
inquiries and let you know the result. 

C. P. anp H.—It is a very dificult matter on which to express an opinion, 
and we prefer not to accept the responsibility. 

H. B. anv 8.—There is a work on the subject in Weale’s Series, price 2s. or 
38., which you can get from Virtue, of Holborn. 

A CoRRESPONDENT (Rio-terrace).— We cannot sind the address of any such 

Jirm, They certainly do not exhibit at the agricultural shows. 

A. B.—We think your invention very ingenious, and likely to prove useful. 
We shall be happy to notice it in our columns at the proper time. 
ELIX.—We closed the Lowe-Vansittart discussion in a recent impression, 
and we fail to find anything in your letter which would induce us to re- 


open it. 

G. 8. H. (St. Audrew’s-road).— Your theory of the formation of springs is 
erroneous. Repeat your experiment, and then try whether the water, after 
passing through the sand, has become leas salt than it was before. 

F M. (Colchester.)— We believe that it is patented, but we cannot tell you 
the number at present, since we believe the patent was not taken out under 
the proprietors names. Write to them, and if you cannot ascertain then 
we will try again to help you. 

M. G.— Your scheme is as impracticable as it is ingenious. A thousand 
objections may be brought against it, while there is scarcely a single point 
to be urged in its fovour. Under these conditions we do not feel justified in 
publishing your letter to the exclusion of more valuable matter. 

Air Pump.—£very engineer does that which seems right in his own eyes when 
designing air pumps. Watt's rule is that a single-acting air pump should 
hace a capacity equal to one-eighth that of the cylinder. Thus, if the 
cylinder uses forty cwbic feet of steam per stroke, the air pump bucket must 
displace five cubic feet. In practice, Watt made his air pumps half the 
diameter and half the stroke of the steam cylinder. ‘‘ Molesworth’s Pocket 
Book” ws a very good one. 

Don.—l. “‘ Bourne on the Steam Engine” is the best, but it is an expensive 
work, His “‘ Catechism of the Steam Engine” is smaller, and will, we 
think, suit you very well. 2. Surface condensers have been described many 
times in THE ENGINEER. You will sind particulars of the syphon and 
ejector condensers in our impressions Jor October 2nd, 1868, and January lst, 
1869. 3. No. Itistoo abstruse. 4. The slide is capable of acting as a 
very excellent expansion valve if it is used properly. 





SILK-SINGEING MACHINES. 
(To the Editor of The Engineer.) 
Sre,—Can any of your correspondents favour us with the address of 
makers of a machine to singe spun silk yarns, used for velvets, from 
bobbins unto bobbius ? G. anv Co. 





WHEEL-CUTTING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers favour me with the address of a maker 
of small wheel-cutting machines suitable for cutting small iron spur 
wheels from jin. to 4in. diameter, gin. broad, and fine pitches? Must be 
self-acting in all its movements, both in the cut and the change from 
tooth to tooth. R. 8. 

February 10th, 1870. 





RATING ENGINES. 
(To The Editor of The Engineer.) 

Sin,—Can any correspondent kindly inform me in your next issue of 
Tue ENGINEER the principle upon which stationary engines are assessed 
for the purposes of rating; whether the H.P. is taken into considera- 
tion, and, if so, at what should it be valued? By giving me this infor- 
mation I shall be greatly obliged. T. H. 

February 9th, 1870. 





MEETINGS NEXT WEEK. 

Tue InstituTion oF Civit EnGiIngERS.—Tuesday, February 22nd, at 
8p.m 1. “fhe Mhowkee-Mullee Viaduct, G.I.P. Railway,” by Alexander 
Robert Terry, Assoc. Inst. C.E. 2. “‘ Description of the Pennair Bridge, 
Madras Railway,” by Edward W. Stoney. 

Civit AND MgcHaNICAL ENGINEERS’ SocieTy.—Wednesday, 23rd inst., at 
7.30 p.m. ; ‘On the Maritime Canal and the Nile,” by B. Haughton, Past 
President. 

Royat Uniteo Service InstitvTion.— Monday, February 21st, at half- 
past eight precisely, ‘‘ Military Labour,” by Captain C. E. Webber, R.E. 





Tur Enoiveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
JSrom the ofice on the following terms (paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 158. 9d. 
Yearly (including two double numbers) ..  .. £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 

ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 

to be ressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tat ENGINEER, 163, Strand. 
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CO-OPERATION BETWEEN LABOUR AND CAPITAL. 
On Saturday, the 12th inst., we had the pleasure of 
taking .— in a performance too rarely witnessed of late 
years in Great Britain. Capital and labour met on the best 
possible terms with each other, and the practical success of 


an experiment, the progress of which we have watched fo™ 
years with anxious eyes, was declared. On the day named 
over 200 of Messrs. Fox, Head, and Co.’s workmen met in 
the blacksmith’s shop at the Newport Rolling Mills, Mid- 
dlesbrough, to hear Mr, Head, representing the firm in 
the absence of his ner, announce that a dividend of 
24 per cent. on the earnings of the men during the 
year 1869 would be paid that day at two o'clock. The 
Newport Rolling Mills give employment to over 400 hands, 
and the 200 or so present on the occasion, and for the pur- 
pose we speak of, consisted mostly of the night shift, 
their fellows being still engaged in working off their heats 
in the mill. About £750 were distributed on Saturday, 
the dividends ranging in amount from 6d. to £15, for 
every man who had been employed if only a week, at the 
mill during the year got his share. ‘he blacksmiths’ 
shop was selected for the meeting as the largest building 
available without interrupting the work of the mill, and 
there from a little platform hastily put up close to the steam 
hammer, Mr. Head addressed his workmen, shortly, simply, 
and with a quiet grace which did not fail to tell on his 
hearers. No reporter for the press was present. The meet- 
ing was, in ore sense, strictly private, nor shall we attempt 
here to reproduce Mr. Head’s words with precision. 
It will suffice to say that he traced the true rela- 
tions which exist between capital and labour with 
the skill of one who has made that branch of political 
economy thoroughly his own. He congratulated 
his hearers on the result of the past year’s working, 
which he had the pleasure of announcing, and hoped 
that in future still better results might be attained for all 
parties. One portion of his address deserves notice. “I 
will tell you,” said Mr. Head, “what is the ditference 
between labour and capital; I will define for you what is 
this capitalist whom trades’ union men teach you to hate. 
I stand here before you this day as the representative of 
capital, and as such I tell you that the capitalist 
is one whose ancestors, starting on an equality with 
their fellow men, spent less than they received, and 
transmitted their savings and their spirit of saving to 
their descendants. I do not see a man here this day who 
may not, if he please, become a capitalist himself, or lay 
the foundation tor his children possessing capital.” It 1s 
beyond question that the principle embodied in these sen- 
tences is perfectly sound, for a host of examples could be 
brought forward to prove the fact. Whether his hearers 
realised their great importance or not is another question ; 
Mr. Head did his duty. 

If our readers will but think over this matter of the 
relations between Messrs. Fox, Head, and Co. and their 
workmen, they will see that this declaration of a dividend 
is a fact of wonderful importance. As the speaker who 
followed Mr. Head stated, combinations between masters 
to fight labour, and between men to fight capital, 
though in a sense legitimate, are wrong; they con- 
stitute a spectacle that should* never be witnessed 
in avy country desiring to succeed in the race for 
prosperity. “ What I want to see,” said Mr. Head, 
“is not men combining against masters, and masters 
against men; but the men and masters of one works com- 
bining against the men and masters of another works, to 
do the most work, and the cheapest work, and the best 
work, and so defeating all foreign competition, and bringing 
prosperity to our hearths and our homes, Let us live in 
friendship, for there is no reason why legitimate competi- 
tion should lead to ill-feeling ; but, above all things, let us 
have good will between labour and capital.” Mr. Head has, 
we think, in these words pointed out the true method of 
maintaining England’s prosperity among nations. If -her 
capital and her labour would but combine, she has nothing 
to fear from abroad. Her internal dissensions alone can 
shake her to pieces. 

And now we shall say a few words as to this system of 
co-operation, which has succeeded so well at the Newport 
Rolling Mills. It is impossible that anything can be more 
simple in principle or detail. Three years ago Messrs. 
Fox, Head, and Co. came to the conclusion that unionism 
meant ruin to the iron trade. To fight this evil in the 
ordinary way by unions among masters, these gentlemen 
considered but a clumsy and imperfect way of dealing with 
the thing—a way, moreover, not legitimate, but subversive 
of all the true relations which labour should bear to capital ; 
so they proposed to enter into a contract with their 
men, that these last, not belonging to any trades’ 
union, should have a bonus on all profits realised after 
ten per cent. per annum had been set aside for 
capital. During the first two years poor capital 
got little or nothing, and there was no bonus for labour. 
Last year the result was different. Trade was better, 
capital got its 10 per cent., and £750 or so remained over, 
which, divided over the year, gave 2} per cent. to labour. 
In other words, for each £1 earned by any man during the 
year he received 6d. Had the iron trade been more 
prosperous the dividend would have been larger. 
We have already published the rules under which it was 
declared ; * and now we have come to a most important 
point. Our readers are well aware that “a dispute in the 
iron trade,” as it is the custom to call one phase of the 
unfortunate relations which continue to obtain between 
capital and labour, has just been settled by Mr. Tom 
Hughes, who practically set the point in dispute at rest by 
giving the men just what they askedfor. One of the most 
forcible reasons adduced by Kane, a leader of the union, 
in favour of a rise, was that Messrs, Fox, Head, and Co. 
could afford to pay their men 23 per cent. bonus. But the 
answer was clearly stated on Saturday by Mr. Head, and 

we would have all men take it to heart :—“ We are able to 
pay 23 per cent.,” said Mr. Head, “ principally because we 
have not had the fear of a strike before our eyes, and in 
consequence could enter into contracts at moderate rates, 
which secured them to us, but which we dared not have 
adventured upon if we were liable to the risk of the men 
turning out.” : 

It is worth notice that during the year union delegates 
found their way into the works, and several men left their 

















* Vide Toe Enooveer for February Ist, 1867. 


allegiance and went over, half-hearted, to the union. But 
their workmen in theestablishment knew perfectly what was 
going on, and so an ominous black list appeared on the 
window of the pay office, including the names of the men 
who had forfeited the right to receive anything, and then 
the firm received a species of petition from the half-hearted, 
become whole-hearted in the hope of bonus, disclaiming 
any connection with the union; and so Mr. Head announced 
that the black list should be cancelled, amidst a storm of 
applause from about a dozen individuals who tried to look 
as if they were perfectly disinterested, and a very solemn 
silence from the main body of the men. 

And now, having told our readers something of the 
success of a most important movement, we bring this article 
to a close, simply adding that the contract has been re- 
newed for five years by Messrs. Fox, Head, and Co. on a 
most carefully prepared basis; and that the scheme has our 
warmest wishes, for not alone its success which we regard 
as assured, but for its extension to all the ironworks and 
factories in the kingdom. If co-operation once becomes a 
great fact in our manufacturing districts, trade unionism 
will cease to give trouble—a consummation devoutly 
wished for by all men who have the prosperity of this 
country at heart. 

THE LONDON CAB SYSTEM. 

Ir is by this time quite clear that the new Cab Act is 
not likely to be productive of any good to other than the 
cab proprietors, and it is very doubtful whether they can 
be really benefited at the cost of public convenience. 
The discontent which has been expressed frequently and 
strongly in public has naturally found mouthpieces in the 
House of Commons, and last ‘Tuesday Mr. Bruce was in- 
terrogated concerning the supposed reform which, with the 
best possible intentions, he was instrumental in effecting. 
The answers he was able to give can scarcely be called 
reassuring, and it is now quite evident that unless some 
really active steps are at once taken we shali have to suffer 
under a continuance of the present unsatisfactory state of 
atiairs. We hear rumours of coming troubles to the pri- 
vileged railway cabs, which, if well founded, will widely 
atiect the convenience of the public. Soon after the Act 
came into force a cabman was summoned for taking a fare 
within a railway station, which it was argued was not a 
public stand. Mr. Flower decided that the new law does 
not affect the rights of private property, and that a cab- 
man cannot be prevented from taking a fare from within 
the limits of a railway station if the owners of that station 
see fit to allow him to do so. So far so good, but we hear 
that the matter is not likely to end here; and as it is quite 
clear that public opinion will support the railways in oppo- 
sition to a vexatious law, we are likely to have some more 
annoyance. But, we now ask, why not repeal the ob- 
noxious statute altogether, and institute another system 
which will be acceptable alike to all classes? We have Mr. 
Haddan’s scheme, the details of which we publish in 
another column—one which cannot fail to work satisfac- 
torily. Why not give it a trial! Every contingency has 
been provided for, the plan is so simple that its details can 
be mastered in a few minutes, and, what is equally im- 
portant, the trial would be attended with the least possible 
expense, The police are already empowered to affix numeral 
plates on the lamps, and nothing more is required but to 
sanction the tariff of fares. Its adoption would be the 
best possible thing for the public, who would be saved an 
infinity of worry and heartburning, for the magistrates, 
and for the police. We believe the cabmen as a body 
understand the scheme and approve of it; the public 
cannot fail to do so, and what more is wanted? The 
subject is one in which many people are interested, and 
it is one which may fairly be classed under the head of 
London improvements, so that we feel that little excuse 
is needed for taking it up. Moreover, Mr. Haddan is an 
engineer, and well known to many in the profession, every 
member of which cannot but take an interest in the result 
of his labours. 

ECONOMICAL STEAM ENGINES, 

In a recent article we indicated the nature of some 
errors committed by certain theorists and engine builders, 
concerning the conditions under which the utmost possible 
pecuniary return is to be obtained from the combustion of 
tuel burned to obtain power; and we now propose to define 
more clearly under what circumstances the use of complex 
steam machinery is allowable, and under what circum- 
stances it is imprudent to adopt other than the very 
simplest forms of engine. Certain correspondents, taking 
the article we allude to as complete in itself—have fallen 
into grave mistakes respecting our views, and have not 
hesitated to charge us with a desire to arrest progress, and 
advocate the perpetuation of antiquated types of steam 
machinery. We are happy in being able to add that others 
have perceived the true purport and scope of the article 
in question, and that we have received ample evidence that 
our object has been fully appreciated. It is impossible to 
please all parties; we have no intention of attempting the 
task. Our duty is to place the truth as it presents itself to 
us before our readers. If it prove unpalatable to a limited 
section of the engine-building community, we regret the 
fact, but it cannot influence us in the slightest degree. 

It will be well here to define in what steam engine eco- 
nomy really consists more fully than it has yet been de- 
tined either by ourselves or anyone else. In all text books 
of the steam engine we find but one aspect of the case 
treated—that is, economy of fuel. If we turn to the records 
of the Patent-otlice we perceive that inventors intending to 
improve upon existing types of steam machinery have been 
actuated by only one object—the desire to save coals, 
After a careful review of the literature of the steam engine 
—and we include hundreds of patent specifications under 
this head—we have come to the conclusion that authors of 
treatises on the steam engine, and inventors as a body, 
hold that the only item of cost to be considered in design- 
ing a steam engine is the coal it will consume in develop- 
ing a given horse-power. Now we beg to state here in 
the plainest possible terms, that although the money spent 
on coal constitutes a very important item in the production 
of steam power, it does not represent all, or nearly all, that 
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an engine costs its owner. Nay more, it is possible to 
select two engines, one of which will havea relatively | 

and the other a relatively small coal bill, and yet the 
former will be more economical than the latter—that is to 
say, the cost of 1-horse power per year developed by the 
former will be less than the cost of a horse-power de- 
veloped by the latter. We have had occasion before now 
to refer to the Cornish engine in proof of similar state- 
ments. We shall do so here once more. <A few years 
since many compound engines were to be found in Corn- 
wall, steam was expanded ten or twelve times, and, as 
a consequence, duties of 90 and 100 millions were obtained. 
What are the facts now? All the compound engines have 
been removed and replaced by single engines. There is 
not at this moment a compound engine at work at a mine 
in Cornwall. Nor can we find that steam is there expanded 
more than seven times in the case of any engine fully 
loaded. The result is that the duty has been reduced 
to about 63 millions for the best engine; and yet the 
books of the mine proprietors show that with this com- 
paratively low duty it costs them less to keep their mines 
dry than it did when the duty was higher. No greater 
mistake can be committed than that of assuming that 
steam power can be had for the cost of the coal burned; 
and yet no mistake is more frequently made. A number 
of conditions which have nothing to do with coal bills in- 
terfere and exercise a powerful influence, but these are 
commonly overlooked, principally because they in no wise 
affect the maker of steam engines on the one hand, and 
are never brought prominently before engineering authors 
who are seldom users of steam power, on the other. As 
the steam engine is a machine intended to get the greatest 
possible return in the shape of horse-power from a 
given quantity of fuel, it is natural that gentlemen 
who never paid a farthing in their lives for the use of 
steam power except in the shape of a railway or steamboat 
fare, should look simply to the theoretical aspect of the 
question. But this is not the point from which we regard 
it; it is not the true or practical stand point. That engine 
is the best, we maintain, which gives out the required 
amount of power for the least annual outlay. The greater 
or less consumption of coal in no way affects this proposi- 
tion. The consumption may or may not conduce to the 
desired end, but the result is not determined invariably 
and solely by the outlay on coals. The use of steam in an 
engine is, after all, but a means to an end, not an end in 
itself. And instead of concentrating all our attention on 
the steam engine, we must go further, and ascertain not 
only what is the cost of coal expended in turning a wheel 
round, or lifting a given quantity of water, but the cost of 
keeping the wheel turning, or pumping, apparatus efficient, 
and the loss likely to be incurred should the wheel cease to 
turn or the pump to stop, owing to the failure of the engine. 

We dated at the beginning of this article that we should 
endeavour to define under what conditions it was advis- 
able to attempt to attain great economy of fuel, and under 
what conditions it was not, and we hope to do this so 
clearly that all honest critics, understanding what our 
object is, may rest satisfied and content. And here let us 
digress for one moment, to state definitely that our object 
in writing the series of articles of which this forms one is 
to improve the construction of the steam engine, and aid 
the maker of engines in producing a class of steam 
machinery which shallprove really economical in use ; the cost 
of the year’s working not to be estimated in coal bills alone, 
but by the books of the user of the engine. We are ab- 
solutely unable, we may add, to mention a single volume 
out of the host of works written about the steam engine 
which ventures to handle the subject of steam engine 
economy on this its true basis. 

It is of course impossible to realise the highest pos- 
sible duty in terms of power, fromthe combustion of coal 
without making the steam engine more or less compli- 
cated. We have already pointed out that certain of the 
complications are static and others dynamic. Static com- 
plications of the simple cylinder, piston, slide valve, con- 
necting rod, fly-wheel, and crank shaft, are, asa rule, per- 
missible under allcircumstances, with two exceptions—feed- 
water heaters and superheaters. It is quite possible how- 
ever so to design the former that it may remain 
free from derangement, and therefore almost costless for a 
long series of years. ‘The superheater, on the other hand, 
constitutes a member of the theoretical perfect engine, 
above all others the most liable to get out of order itself, 
and to induce mischief. No engine need be without a feed- 
water heater ; only under peculiar circumstances should a 
superheater be used. The engines to which a super- 
heater may be applied are, first, marine engines, for the 
following reasons. A reduction in the consumption of 
coal at sea is more important than it can be on land, 
because we have not only the cost of the coal to take into 
consideration, but the loss due to the space occupied by the 
bunkers, which would otherwise be available for paying 
cargo. Thus, if, of two steamers buying coal at 10s. per 
ton, and, other things being equal, one burns fifty tons 








more on a given voyage than the other, and freight is 
£2 10s. per ton, then the whole loss per voyage is repre- 
sented, not by £25, the value of the extra coal burned, but 
by £150, the cost of extra coal and the loss on cargo space. | 
Secondly, because there are very few marine engines which | 
cannot undergo considerable repairs while the ship is loading | 
and unloading without affecting her efficiency as a money- | 
making machine. Thirdly, because marine engines are | 
always placed in the hands of certificated engineers who | 
are supposed to be, and usually are, highly competent men | 
by comparison with the ordinary class of engine drivers, | 
Fourthly, because the engines are under rigid supervision | 
during the entire time they are at work. Itis obvious that, 

for similar reasons, the adoption of the compound type of | 
engine and complex forms of slide valve, &c., is justifiable 

at sea, though probably these things are quite | 
out of place in the majority of our factory districts. | 
But it is worth notice that in her Majesty’s ships, 

which are intended to be always ready when wanted, 

our leading marine engineers have not introduced 

the compound type of engine, nor do they expand 

steam more than six times, Several trials of compound | 


engines intended to be immensely economical, have, 
indeed, been made in the navy; but the results have 
been such as did not justify the renewal of the experi- 
ment. In the mercantile marine, on the contrary, the com- 
pound system is now more in favour than ever befo: 
simply because the conditions under which it is adop 
are such as render almost any complication desirable 
so long as it will save coal, at the same time that a 
maximum amount of skill is brought to bear to correct in- 
yo ype defects; and opportunities are afforded at the end 
of each voyage for a thorough overhauling of the ma- 
chinery, which could not oe: be secured in the case of 
the + mass of stationary or pumping engines in the 
ed sn 

And now as to the engines to which superheaters should 
not be applied, nor, indeed, any dynamical arrangement 
for attaining excessive economy, at the cost of complica- 
tion. Pumping engines draining mines first suggest them- 
selves. These engines must, for the most part, go night 
and day for years without standing for more than a few 
minutes at any time. It may be argued that the Cornish 
engine, working under just such conditions, has a very com- 
plex valve gear, but the fact is that the gear is complex 
only in appearance, and its action and proportions 
are such that one set has been known to last thirty years. 
Besides, it is all but invariably so made that should any 
part fail it can be replaced at a moment’s notice from a 
stock of duplicate parts; and this certainly cannot be said 
of the valve gear of any other highly expansive engine 
with which we are acquainted. Blowing engines, again, 
should be as simple as it is possible to make them. 
The failure of the blast for a single hour may 
do an immense amount of injury in an ironworks, Its failure 
for a day or two may represent a loss of hundreds of 
pounds, It is fortunate that, as a rule, the waste gases 
generate an abundance of steam for blowing engines, so 
that there is no special need for economy in its use. Roll- 
ing mill engines, again, should be as simple as possible. 
They run night and day all the year round, and if the 
boilers are properly designed and set to work, steam 
enough will always be had from the waste heat of the 
forge and mill furnaces to drive the machinery, the 
cut-off taking place at three-fourths or even four-fifths 
of the stroke, which can of course be effected by the ordi- 
nary slide valve. Flour mills, again, usually run night and 
day, and though economy of fuel becomes much more im- 
portant in dealing with them, care must be taken only to 
introduce such expedients conducive to economy of fuel as 
will not interfere with the continuous efficiency of the 
machine. It will be thus seen that there are circumstances 
under which it is advisable to introduce complications in- 
tended to save fuel, while there are others under which 
true economy is only to be sought in simplicity. It 
remains for us to show that by comparatively simple 
expedients very high economical results in regard of coals 
and “charges” may be obtained; that excessive compli- 
cation does not necessarily insure even a low consumption 
of fuel; and to point out the merits and defects of certain 
expedients for securing economy now before the public. 





THE LATE MR. DAVID NAPIER. 

Mr, Davin Narrer was born in Dumbarton, in November, 
1790, and died in the latter part of 1869. Mr. David Napier was 
well known as a skilful engineer, but we think that the promi- 
nent part taken by him in the introduction of steam naviga- 
tion is not fully understood. When he was twelve years 





of age he went with his father to Glasgow, where, in 
1812, he made the boiler of the Comet, the first steamer 
that carried passengers in Europe. This does not appear 
to have been a very profitable transaction, judging from the 
following memorandum witten by himself: — “I made 
the boiler and castings for the engine of Mr. Bell’s little 
boat, the Comet, for which he gave me his promissory note, 
which is still in my possession, itnever having been paid. Irecollect 
that we had considerable difficulty with the boiler, not having 
been accustomed to make them with internal flues; we made 
them first of cast iron, but finding that would not do, we tried 
our hand with malleable iron, and ultimately succeeded in getting 
the boiler filled.” After establishing steam communication 
between Glasgow and Lochfyne, Glasgow and Campbelton, 
and on Loch Lomond, in 1818, he built and owned the 
Rob Roy, the first steamer that successfully navigated the 
open sea. This vessel made her first trip to Dublin, and was 
afterwards placed on the Glasgow and it trade, where she 
plied till he built more powerful steamers to take her place, 
when she was sent round to Dover and established steam com- 
munication between England and France. Soon after this he 
built steamers to run between Greenock and Liverpool and be- 





— ner eeey Pony Howth. That these were the first vessels 
establi e practicability of navigating the open sea b: 
steam is recorded in two Blue Books in the Heese of Ticsnaee 
the subject having been investigated by a select com- 
mittee, who received from him the very characteristic reply 
in answer to their question, “ What would you recommend to be 
done in the event of a steamer being caught in a gale of wind ?” 
“ Steer direct for the port intended.” In 1824 he designed and 
engined the United Kingdom, which was regarded in herday with 
as much wonder and interest,from her so-called gigantic proportions, 
as were afterwards the Great Britain and Great Eastern. In 1837 
he left Glasgow for London, where he built the iron steamer 
Eclipse, which attained a speed of fifteen miles per hour, being 
nearly two miles more than any other steamer at that time on 
this side of the Atlantic, and thereby gave a great impetus to 
marine engineering. Shortly after this he retired from active 
life, but up to the last took a lively interest in all engineering 
questions. 
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Atchley’s Builders’ Price Book for 1870: containing a Complete 
List of the Present Prices of Builders’ Materials and ur 
of all Trades in Connection with Building; Useful and Im- 
portant Tables and Memoranda for Preparing Estimates, Com- 
piled by a Staff of Experienced Men; to which are added 
Builders’ Prices for the West Riding of Yorkshire, specially 
prepared for this work; Tables for Calculating Wages ; 
Builders’ M ts, with Bills of Quantities ; Marks and | 
Qualities of Timbers, with Rules for Calculating the Various 
Standards; Tron as applied to Building Structures, by a Civit 
Engineer ; Metropolitan Building Act, List of Members, Dis- 
trict Officers, and the Regulations of the Board of Works. 
London; Atchley and Co. 1870. 

THE annual issue of price, pocket, note, and memorandum 

books constitutes a veritable literary chronometer, employ- 

ing the term in an extended sense. Were the laws of 
nature, by some miracle or other, to be suspended, and the 
advent of the new year to be retarded, the productions of our 
publishers would speedily demonstrate, and possibly rectify, 
the delay. On perusing the elaborate and exhaustive title 
of Mr. Atchley’s recent re-issue, the question may be fairly 
asked, not what is there init? but what is there not in it? 

The ordinary contents of volumes of this description are 

pretty well known to all our readers, and we shall, there- 

fore, dismiss the consideration of them by merely observing 
that the publishers have taken care that they shall be as 
accurate and as trustworthy as those of their predecessors. 

All those necessary additions and alterations which in 

this age of progress the lapse of a year requires have been 

duly introduced, and this portion of the k is a3 com- 
plete as experience, skill, and a knowledge of the building 
trade and its requirements could make it. 

Mr. Atchley has included in the volume for the present 
year some additions to the body of the work which are 
deserving of a brief notice. Among these one of great 
practical importance is the chapter on the “marks and 
qualities of wood.” To the builder and timber merchant 
these hieroglyphical characters are no doubt as clear as the 
sun, but to the uninitiated they will have to be carefully 
studied before they can be comprehended. Abstractedly, 
there appears very little method in the numbering and 
figuring prevalent in the trade, and the whole might un- 

uestionably be rendered more simple and lucid were 
there any presiding authority in such matters. The ap- 

— treatise “On the Application of Iron to Building 
a may be useful to some, but can scarcely be re- 

garded as strictly coming within the scope of a price book. 
It is needless to point out that the introduction of the 
calculus and moments of inertia in a purely practical 
work is an absurdity.. Equally useless for the intended 
purpose is “the following rough approximation for the 
use of some mechanics who were not acquainted with the 
working by means of logarithms:” 

pi—p, # 

Lt 

Suppose the diameter of a column to be 24in., we do not 

envy the mechanic the pleasure of raising it to the seventh 
wer. If he does it successfully, without the aid of 

ogarithms, he may fairly consider himself in the 
seventh heaven of delight. Another example may be 
selected which is intended to be of a useful nature, 
but is not, owing to the fact that the tensile strain of 
wrought iron is taken at 30 tons per square inch, which 
is about half as much again as that which should be 
allowed for ordinaryiron. If this chapter, which is totally 
irrelevant to the rest of the volume, be retained in the next 
edition, it should be revised and brought down to a more 
practical standard. A short chapter on “The Rules 

respecting Applications to the Board of Works” brings to a 

close the price book for 1870. We trust it will fill its 

proper place on the book-shelf which so many of its prede- 
cessors have already occupied. 


(1.) The Popular Educator. A Complete Encyclopedia of Elemen- 
tary, Advanced, and Technical Education, New and revised 
edition, in three vols. 

(2.) Linear Drawing. Showing the Application of Practical 
Geometry to Trade and Manufactures. By Exxis A. Davipson. 

(3.) Systematic Drawing and ve yy By Cuarizs Ryan, 

i Art. 
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Master of the peg oo School 
(4.) Orthographic and Isometrical Projection. Development of 
Surfaces and Penetration of Solids. By Extis A. Davipson. 


Cassell, Petter, and Galpin: London and New York. 
TuEnrzE is no class of literature that has so loudly called for 
improvement, or that has improved so slowly, as educational 
text books. The trade in such works was long a practical 
monopoly, the great publishing-houses possessing old books 
whose copyrights were rved by well-known processes, 
flooding the market with them, and meanwhile discouragi 
the production of new books by practical but effect 
means. Imperfect and awe yap’ as were the old 
school-books proper, the books for self-instruction were by 
far the worst. Quaint old Cocker and dogmatic Walkin- 
game were tolerable, beside the “ Hamiltonian” Virgil or 
the “Interlineary” Horace, doubtless because dogmatism 
has fewer perils than rational methods. Though 
popular education started into life independent 
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of school books, and Lancaster and Bell made their 
teachers impart, and not hear lessons, the production of 
new and improved school books by popular teachers has 
long now and largely obtained. And amongst the earliest 
of the new order of books for self-instruction we must in 
justice class the now famous “ Popular Educator,” which 
owed its origin to the energy and good sense of a journey- 
man carpenter who tramped from Lancashire to London 
some forty years ago, himself then, as he phrased it, “ not 


much grammaralised.” The new edition of this work now , 


lying before us is not only a handsome book in three well- 
got-up volumes, but a somewhat minute examination of 
several series of its lessons throughout has convinced us 
that it is a sound book, prepared by competent hands, with 
well-written lessons, as plain and telling as lessons on paper 
can easily be made. The series on arithmetic, for example, 
is comprehensive and very practical, su ing many useful 
methods of solution or proof beyond the usual line of 
school arithmetics—as the testing of additions backwards, 
abridged methods of multiplication and division. Its 
“ proportion” rule is misty, the “practice” very meagre, 
its “measures” diffuse. Yet, on the whole, it is competent, 
and well adapted to its p 

Let us now take a dip into another, a series as 
unlike the lessons on arithmetic as possible—lessons on 
“ Sketching from Nature.” And here we must confess to 
a little disappointment. There are a good many useful 
hints and some evidence of an appreciation of the art; but, 
after all, a few bald lessons on perspective, an anecdote from 
Constable, an axiom from Burnet, and a wood picture of 
a common with a gravel-pit,a dead tree, a donkey, and 
some ducks, in addition to said hints and marks of apprecia- 
tion, do not constitute very useful lessons on “ Sketchin 
from Nature.” Evidently the subject is too untechnicz 
for the “Popular Educator ;’ but wherever we look into 
subjects of a purely technical or scientific character—and 
they are numerous enough to satisfy the most omnivorous 
appetite—there are evidences of as competent treatment as 
in the arithmetic we have examined and spoken of some- 
what in detail. It is, no dovbt, contrary to usage thus to 
go into detail on a book twenty years old. Our excuse 
must be that no opportunity has | offered for speak- 
ing of this book in our pages, and that the present “new 
and revised edition” fairly gave an occasion for what has 
been said. 

The “ Linear Drawing,” standing second on our list above, 
contains a very full collection of problems in practical 
geometry, with two new features, adding considerably to 
its intelligibility to young students, and exhibiting the 
practical applications of the art. These features are con- 
stant definitions, in foot notes, of scientific terms; and an 
application of the forms elaborated to actual construction— 
for example, the application of the form of a pentagon in 
a circle in the construction of Gothic tracery, or the appli- 
cation of the division of a circle in drawing a rack and 
handle. The book is very full, very complete, and evi- 
dently the work of a practised teacher, and as such is well 
adapted to its proposed end. 

he “Systematic Drawing,” No. 3 in our series, is an 
attempt, in 120 small to teach seven stages of draw- 
ing, ranging from simple outlines up to sketching from 
nature ; and although the author talks like an intelligent 
and competent “art master,” yet he is evidently attempting 
the impossible. Such vast subjects are not capable of 
compression into so small a s Neither do we see 
whom the treatise fits, or what its exact purpose is. 
It would be folly for anyone to take it as a 
guide to self-instruction; it is too —— and 
general for any such purpose. And if the student had 
a decently competent teacher, all that the book contains 
would be gradually dropped into his ear, each portion at 
the fitting time, when it would be valued and remembered. 
We fear Mr. Ryan has with great care and pains written, 
and mostly very well written, what he has been orally 
dropping into the ears of his students in the Leamington 
school with good results, but written it to little or no pur- 
pose, and with little chance of finding readers. 

The Projection, No. 4 in our series, would doubtless do 
well enough with a teacher, but we question its utility 
without, though Mr. Davidson, we presume, intends it 
merely for self-instruction. 





The Book of Manly Games for Boys; A Practical Guide to the 
Indoor and Outdoor Amusements of all Seasons. By Captain 
Crawizy. Illustrated by John Proctor and others. London : 
Thomas Tegg. 

Tue author of this excellent manual has evidently taken 

great pains to avoid the errors of his predecessors, and 

where his own experience failed, has called in the aid of 
adepts. The volume, as a result, is as fresh as its pre- 
decessors have been flat. It bears the same sort of relation 
to old compilations under the same name as modern 
history, redolent of the Record Office, does to the old com- 
pilations called history. It is pleasant to meet a practised 
writer who has thought it worth while to write a boy’s 
book intelligently and carefully. Captain Crawley’s efforts 
have been well seconded by artists and publisher ; the 
book is beautifully ilinstrated and elegantly got up. Asa 
final test we handed it to our boys, who pronounced it 
“ awfuily jolly.” 





THE Times states that the first course of experimental firing 
and testing of the Martini-Henry rifle over the ay shooti 
——_ at Browndown, near Gosport, has just been concluded, onl 
in the general results is very favourable to the new arm as com- 
pared with the Snider. The trajectory is lower with the new arm 
than with the Snider, and, with a strong wind blowing across the 
range the shooting is incomparably the straighter. The sword 
bayonet fitted to the Martini-Henry is also considered to be a 
much peers weapon to the ghee agra! oe [aes more 

; uses wil ps in the field. e length of 
the Martini-Henry rifle also enables the two front ranks to fire 
stending, a most im it consideration in the opinion of many 
military men, now infantry are armed with breech-loaders 
whose rapidity of fire is being every day increased. The defects 
in the new Tifle ‘and its equipments ap to be a smallness of 
the chamber as compared with the size i used, a 
weakness in the spring which causes miss-fires, an utter 





unsuitability for service in the field of the partitioned ammunition 
pouch, all of which are capable of easy remedy, 





PAIN’S PATENT FLOORING CRAMP. 


The accompanying engraving represents this cramp, which we 
believe is manufactured by Mr. Treeton of Colchester-street, White- 


chapel. 

This improved floor dog is com of a metal plate A havinga 
boss B pierced with a slightly inclined screw-tapped hole, through 
which passed a screw C, the head of which is perforated at D to 
receive the end of a lever E, and the opposite end socketted in a 
foot plate F. The metal plate traversed by the screw also carries a 
gripping lever G bolted fecal on its under side, the plate being 
pierced with several holes a, a, so that the pivoting of the gripper 
may be shifted at pleasure. 














The action is as follows :—The plate is laid flat on the joists 
H,H', so that the gripper G lies between the joists, the end 





coming against the joist, and the foot plate F against the edge of 
the outer flooring board. The cramp being in this position, the 
screw C is turned by the lever E, so that the foot plate begins 
to press against the edge of the flooring board, and the main 
plate A to recede from it ; this backward motion of the plate A 
along the screw C, causes the end of the gripper G to nip against 
the side of the joist H, forming a bearing which becomes firmer 
the more the screw C is turned in the same direction, and the 
greater the pressure brought on the flooring. By turning the 
screw in the opposite direction the plate A advances along the 
screw, the pressure is taken off the edge of the flooring board, and 
the cramp may be immediately removed by unscrewing about two 
inches, and striking a blow with hammer at M. 

The cramp may also be used as a carpenter's bench cramp, or as 
a lifting jock. 








LETTERS TO THE EDITOR. 
(Continued from page 100.) 


COMPOUND CHECK RAIL. 

Srr,—I have noticed on the line between London Bridge and 
Cannon-street, where the curves are sharp, and a check rail is laid, 
that although on the outside rail the compound system is used, the 
inner rail and guard rail are carried in a chair after the old fashion 
—as though the compound rail were inapplicable to the position, 
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or, at all events, the method of applying it had not suggested itself 
to the inventor. I enclose sketch, full size, showing one method 
of combining the compound with a check rail, which, if you think 
worth the space in your valuable paper, you are at liberty to pub- 
lish. T. H. THomas, 

P.S.—The cost would be rather less than the road as laid. 





TRAMWAYS, 


Sm,—In the full persuasion that tramways will become power- 
ful adversaries to railways for short distances in our large pro- 
vincial towns and for the suburbs of London, particularly if a 
smokeless and noiseless motive power can be devised, such motive 
power without doubt will prove to be far superior to horse-power 
in economy, and quiteas manageable, Thinking such will eventu- 
ally be the case, it will be wise on the part of tramway companies 
to lay down in the beginning @ permanent way that will not 
require renewal when such innovation of the propelling power is 
matured. 

Having minutely examined the system of permanent way 
adopted for the Mile End tramway, I fear such system will be 
found expensive in first cost and also in maintenance, from the 
large quantity of timber used, and what I consider a very defective 
system of fastening the rail to the longitudinal sleepers (pine 
a placed edgeways 6in. X 4in.); and at about every 2ft. 3in. 
apart within oo mee of rail it is spiked down to the sleeper, but 
near the joints itional spikes are used, passing through a joint 
plate placed below the joints of the rails. Now in reviewing the 
above system it will be obvious that upon the decay of the longi- 
tudinal sleepers the rails will have to be entirely taken up, thus 
breaking up the line, and as such causing all renewals to be done 
at night-time, which means more than double cost, and probably 
inferior workmanship, to say nothing of the pulling up of the 
paving the whole length. I ider that placing the spikes within 
the groove of rail is a great defect, and that it will be the cause of 
rapid decay of the timber, as the groove in rail during rain 
weather will represent a wet ditch and collector of water, whic 
will very soon search into the spike holes, causing iron sickness in 
the sleepers, and, as a result, constantly loose spikes, soon showing 
their heads above their proper level, causing annoyance to the 
feet both of bi and quadru; In reference to the joint 
plates below the rails at the joints, many years’ experience on 
railways has proved to me their inefficiency, in consequence of the 
rigidity of iron on iron causing after a short time the loosening of 
the spikes, and consequently a constant chattering or hammering 
of the rail w the plate, and a very defective joint. The 








description tramway I estimate to cost about £370 per mile, 
exclusive of rail and laying, and the probable durability of the 


longitudinal sleepers five years, when the entire wood portion 
of the road will have to be renewed, pulling up of paving, Re 

Having thus pointed out what I consider the weak points of the 
present oe, I beg to submit a method of laying tramways 
which perhaps may be worthy of the examination of your numerous 
readers. A brief inspection of the engraving will at once show 
how to avoid the objections pointed out; and I consider by the 
adoption of fA wan durability, elasticity, strength, comfort, 
and safety will be obtained, the road lasting for years without cost 
of maintenance, and being repaired with facility without interrup- 
tion of traffic during the day time, and with much less pulling up 
of paving. It will be seen I propose laying cast iron sleepers 
2ft. 2in. long by 9in. wide, weighing 501b. each, and placed 1ft. 6in. 
apart; the rail is supported by wood cushions or wedges, and held 
down by half jaws on the outside and by wrought iron dogs on the 
inner side ; thus all holes in the rails or timber are avoided, and 
consequently all water excluded from the centre of timber—a rapid 
cause of decay and very insecure holding power of spikes—and 
increased strength is given to rails, they having no holes. By the 
present system the bearing of rail, » ne continuous on the 
ground, is 3520 square feet per mile, by my system it is 4518 square 
feet ; thusa much more solid road is gained. 
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PLAN 
It will be seen at a glance the only parts liable to decay are the 


wood wedges, and these can berenewed for one halfpenny each, and 
if creosoted would no doubt last twenty years, but would thencost 
one penny each—a wise outlay of money ; their dimensions would 
be 5in. X Gin. X 1}in., the rail bearing across the grain, an object 
of paramount advantage as regards durability. Such permanent 
way would cost per mile, exclusive of rails and laying, about £350, 
against £370 the cost of laying the present system, less 30 per cent., 
andadurable and really permanent way laid, adapted tothe predicted 
new motive power ; so that, unlike our railways, a solid and strong 
way is laid at once, not requiring an increase in the strength of 
way at an enormous cost to meet the unexpected amount of traffic. 
But it is not to be expected that repeated examples will give 
wisdom to directors of tramways any more than to the directors 
of railways, who, as a body, may beclassed as the Western Chinese : 
they go on the old jog-trot system, simply because constant 
renewals give large dividends to shareholders. 

At some future time, with your permission, I will give your 
readers my idea upon a motive power for tramways, on which I 
made experiments in the year 1860, a printed notice of which I 
enclose. JouN Grecory, C.E. 

30, Palace New-road, Lambeth, London, Feb. 2nd, 1870, 





WOOD PULP MANUFACTURE. 

Srr,— Have you ever been wearied by observing the conduct of 
two apparently earnest wrestlers, each seeming to be willing to 
strive ie conquest withcut unfair advantage ; but the eyes of 
the initiated perceive that one means anything but fair sample 
wrestling—he will not take hold on equal terms, he seems con- 
scious that defeat awaits him, and as he really cannot obtain an 
advantage, and will not adhere to prescribed rules, the umpires 
eventually request him to retire? I compare the letters of 
Messrs. Lee and Houghton to the conduct of such a man; and as 
they are equally illogical, and will not “‘ take hold,” I will, with 
your permission, say my last few words on the real point of 
interest. 

Mr. Houghton, in his last letter, erroneously says the real point 
at issue is this:—‘“‘Is straw, as a material for paper making, 
cheaper, or is it dearer than wood?” This is not accurate. My 
main purpose was to ascertain the cost of preparing a ton of paper 
from wood pulp; straw has nothing to do with the matter, and 
would not have been mentioned by me, except that Mr. Houghton 
indicated the amount of the principal item of expense by myste- 
riously saying, ‘‘I can make a boiling of wood and one of straw 
with less alkali than it requires to make two of straw.” The only 
power of solving this riddle lay with those who really knew how 
much alkali straw requires; hence the necessity of alluding to the 
straw process was unavoidable, and, as I before asserted, was in- 
troduced by me as a test of the real meaning of the cloudy state- 
ment above quoted. 

My letters have been written in the hope of eliciting some pre- 
cise information from Mr. Houghton on this point. What infor- 
mation have I obtained? This :—‘‘R.” states that to boil straw 
equal to one ton of paper will take alkali, say, nearly £5.” Mr. 
Houghton continues: ‘My reply is, that to boil wood and 
another material equal to two tons will take alkali, say, nearly 
£5.” Sue wants of bie T have pecially emphasised ay I not 
fairly say, ‘‘ Umpire, this man will not take hold; he does not 
mean fair wrestling—dismiss him?’ He still adopts a tone of 
mystery which is especially distasteful to a practical man who is 
asking for plain facts, and this from one who in his first letter 
invited inquiry and promised full information ! 

The paragraph above quoted contains Mr. Houghton’s answer to 
my inquiry for cost and value of a ton of paper from wood pulp. 
He implies that he can obtain pulp equivalent to two tons of 
paper at an expenditure for a equal to that required for one 
ton of pulp from straw. I know this is not the fact. As he is 
defending his own process for wood, he leaves your readers to 
assume that he can obtain one ton of paper from wood at a cost 
of £2 10s. for alkali; but they will have observed that he says, 
** Wood and another material.” What is to be done with such an 
opponent? Does he mean after all that wood is not the material 
he has in his head (I do not mean to be personal)? If not, why 
not give ita name? The other material may, for instance, be rag 
of a quality requiring little or no alkali ley, and of a richness in 
resulting gee equivalent to 75 per cent. (or more) of its weight 
for rag. e now pretty clearly see why he does not commit him- 
self to a plain statement of the money outlay for alkali necessary 
to produce one ton of paper from wood alone. He says, “ Let 
‘R.’ make up his ¢ a 7 irl I is?” faa ip 

roposes to compare ue of my one ton with a moiety of hi 
toe tons made from wood and another material. It is like offeri 
to run a race with me provided I submit to have my feet out offf 
Seriously, his proposal is utterly devoid of reason. y should I 
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make a ton of paper from “straw as it is,” and compare its money 
value with a ton of paper made from wood, not ‘‘as it is,” but 
with 50 per cent. of another material?- This, indeed, comes back 
to the original opinicn a im ny first letter, viz., that wood 
pulp alone was of doubtful value, but was as a blend with other 
materials very useful. This, however, has nothing to do with 
cost. Having exposed Mr. Houghton’s offer of a fallacious 
test, let me now expose his inaccuracy as to cost. Mr. 
Lee, engineer to the Cone Mills, the proprietors of which 
are working under Mr. Houghton’s process, states (vide Paper 
Makers’ Journal of December 31st) that he, for the produc- 
tion of one ton of paper from wood, expends £11 10s. for alkali. 
This statement was made to experienced paper manufacturers, and 
is, I presume, the correct one. How Mr. Houghton’s statement 
of £2 10s, for alkali can be reconciled with this I know not. Both 
statements cannot be true. Mr. Houghton asserts that wood pulp 
prepared by his process, which includes mixing with another 
material, is worth more in the market by 25 per cent. to 30 per 
cent, than pulp made from straw. As I don’t care one atom about 
the straw pulp, I am willing enough to let bis observation pass. 
But let me give you two facts ; they rather astonish me, I acknow- 
ledge, but one fact I can vouch for, viz., that a maker of straw 
pulp is now selling half-stuff at £25 per ton, not delivered. The 
other fact I gather from Mr. Lee’s letter published in your journal 
of December 31st. He therein writes, ‘‘I can now tell them that 
tons of wood pulp have been sent from Cone Mill and sold at £23 
per ton.” 

This does not correspond with Mr. Houghton’s assertion that 
pulp by his process is more valuable than straw pulp. Further, 
I will quote a paragraph from the Paper Makers’ Journal of 
October 30th, which is valuable, as neither Mr. Houghton nor Mr. 
Lee will assert that either of the gentlemen named are prejudiced 
or incompetent. It appears in a report of a meeting of the Paper 
Makers’ Club held on the 12th of that month, and runs thus :— 
“‘A conversation was introduced by Mr. Routledge and Mr. 
B. Brown on the use of wood pulp in the manufacture of paper, 
and the economy of the various processes employed in its combina- 
tion with other materials. Mr. Routledge’s experience had not 
been satisfactory in the use of this material under the conditions 
to which he had been subject, but Mr. Brown took a more favour- 
able view of the case, and was of opinion that by reason of pur- 
chasing largely of the material at a low rate, and by certain pro- 
cesses of manufacture of which he gave some particulars, the pro- 
duction of paper from this substance, in combination with other 
materials, might be advantageously carried on for low class goods.” 
The above extract is the more significant as Mr. Brown is the 
gentleman who’'purchased wood pulp from Cone Mill (as named by 
Mr. Lee), and you will note that he thinks it may be used for 
“low class goods,” and in combination with other ‘“* material.” 

Mr. Lee’s last letter is of the same character as his former one. 
He must know that the main feature is cost of alkali; he does 
not, however, say one word on this point. He writes, in reply 
to my remark, thus: ‘‘No statements have been gratuitously 
made.” But Mr. Houghton’s first letter was gratuitous; so was 
Mr. Lee’s. He also says, in the same way, ‘‘I deny that I am con- 
nected with Mr. Houghton in any shape or form.” As Mr. Lee is 
working Cone Mill under Mr. Houghton’s patent for preparing 
wood pulp, the above statement scarcely holds good. If he is 
working a process distinct from Mr. Houghton’s he could not give 
a stronger proof of the little value he attaches to it. Further, 
Mr. Houghton in his first letter to you declared himself ‘pro- 
prietor of all foreign patents.” Yet Mr. Lee in his last letter 
says, “‘I only returned from France last week, having taken an 
order for machinery for the same process—not from MM. Didot 
and Co.—and my men returned from the mills of that firm 
(MM. Didot) about a month back from fixing one of Mr. 
Hougbhton’s boilers.” Yet Mr. Lee boldly declares he has no con- 
nection with ‘* Mr. Houghton in any shape or form.” How, then, 
is it that Mr. Lee’s men fix one of Mr. Houghton’s boilers? Such 
statements carry contradiction on their front, and one cannot but 
have an unfavourable opinion of the individual making them. 

Ihave put ‘‘plain and straightforward questions,” viz., as to 
items of cost of production and value of produce. Mr. Lee has 
replied to none of them in your paper, but in the Paper Makers’ 
Journal he asserted, as before mentioned, that a ton of paper from 
wood pulp would cost for alkali £11 10s. Mr. Houghton says, 
** Nearly £5 for two tons of paper.” I presume Mr. Houghton is 
wrong, because he has said (ENGINEER, December 31st) that it 
takes 2200 gallons of alkaline ley to boil material for wood pulp 
equivalent to one ton of paper; and Mr. Lee (in Paper Makers’ 
Journal of the same date) says 15 cwt. of alkali—value stated to 
be £11 10s.—were used to one boiling, being 2200 gallons, and in 
the same journal publishes a tabular statement of the “ result of 
experiments made on the steaming power of evaporating appa- 
ratus at Cone Paper Mill, Lydney.” He therein states that in 
fifteen days 2927 gallons of used ley were evaporated, and produced 
1 ton 12 ewt. 1 qr. of alkali, although, according to previous 
statements, 2927 gallons of ley could not have contained more than 
one ton of alkali. But supposing the 1084 gallons said to have 
been evaporated seven days previously had been added, then 4011 
gallons of ley, originally containing 29 cwt. of alkali, have pro- 
duced 1 ton 12 cwt. 1 qr. of alkali, thus proving that with Mr. 
Lee’s practical assistance Mr. Houghton’s invention eventually 
produces by evaporation of used ley more alkali than was ever put 
into it. For full details of this operation I refer your readers to 
the journal I have named. R. 


THE INVENTION OF THE LINK MOTION, 

Sir,—Permit me to reply to Mr. Brunton’s letter in your journal 
of the 11th inst, The arrangement of gear, said to be used in the 
year 1832, is not the link motion at all—in fact, it is but a lever 
motio: such as was used long before that date ; as, for example, an 
old friend of mine made a model beam engine in the year 1828, and 
he used a single eccentric and a similar slotted lever, and even then 
he considered it old. I think the model is in existence now, and 
if it will interest your readers, I daresay I can get a sketch of it ; 
but now to the point. Mr. Brunton is surely aware that the link 
motion is a technical term for two eccentrics, two rods, and a link, 
and that, let him remember, was invented and practically applied 
in the year 1842, and it has not been altered since. I have proved 
that Mr. William Howe is the actual inventor of the link motion, 
and my challenge to the contrary has not yet been defeated. Iam 
confident the link motion is of as much value to the marine and 
locomotive engineer as Mr. Penn’s lignum vite bearings are requisite 
for the screw propeller. But mark the difference in the reward to 
the two inventors. Mr. Howe gives his invention to the world, 
and it is accepted and used generally, without a penny for royalties; 
but Mr. Penn, like a wise man as he is, patents his invention, and 
thereby pulls in a nice sum, for be it known, until Mr. Penn’s in- 
vention was applied, the screw propeller did not find much favour, 
on account of the wear and tear of the brass bearings then used. 
I mention these facts to indicate also the absurdity of abolishing 
the patent law, for where would Mr. Penn’s reward have come 
from if it werénot compulsory, and where is Mr. Howe’s because 
it is not? N. P. Burcu. 





LEADS OF CROSSINGS. 

Srr,—After your numerous notices of want of space for corre- 
spondents’ letters, I am sorry to add to the bulk by another letter 
on this subject ; but I feel compelled to answer that of Mr. Green- 
hill in your impression of Feb. 11th. Mr. Greenhill altogether 
objects to using a switch over 15ft. in length, because a longer 
one requires heavy weighting, and also that it will stick in frosty 
weather. Why not weight the levers in peepee! The weight 
required for the long switch would not yond the strength 
of the pointsman’s arm. In frosty weather all patent crossings and 


“switch ” chairs should becleaned, and I have always seen it done. 
Frozen snow and ice will cause one switch to stick as much as 
another, so that the longer the switch is the greater is the leverage ; 
but no pointsman would think of trying 
pediment in such weather. 


to force over such an im- 





I suppose Mr. Greenhill has never had a crowded station yard 
to lay out (crowded as tos ), or land must be cheap in his dis- 
trict. According to his plan of proceeding the sidings take a 
ge ine of rail to clear 4 main line, and clearing the main 

ine quickly is a great point in shunting. 

ioe, Mr. Greenbill: advocates using curves of four and a-half 
chains radius, because it happens to suit the ‘* switch” of 15ft. 
length, and to run over them at twenty miles per hour ; and then 
after passing the heel of switch to put in a straight tangent to 
this curve. Why does he not continue the curve right round to the 
crossing? If the curve is safe in one part it is safe all round, and 
by doing so he will save much length of line, and will 
get clear of the main in no time, besides still being able 
to run about the yard at twenty miles an hour nem. con., excepting 
his passengers, who have to endure the “‘swerve.” In the diagram 
accompanying Mr. Greenhill’s letter he shows the position of a 
crossing when the curve is run through, and the same when he | 
puts in the straight. Now, working to the English gauge, the first 
crossing will be 54°33ft. distant from points measured along | 
inner rail of main line (Mr. Greenhill is wrong about 544ft. | 
being the distance for Irish gauge), and that for the straight line 
crossing at 1 in 10 will be 64°11ft. Let us take for example the 
case of a through crossing from up to down line. In the first 
case, by continuing the curve round, 54°33ft. of distance is re- 
quired on each line of rails; and, in the second case, 64°11ft., 
making a difference of 20ft. more length to travel, and of land and 
material wasted. When the siding goes off on the inside of a 
curve (which is common enough), or when employing Irish gauge, 
the difference becomes greater. 

I donot in the least advocate using crossings of a lead of 1 in 
10 in a yard ; 1 in 64is quite enough ; but a speed of twenty miles 
an hour I think very unsafe, even over a curve suited to that lead. 

Mr. Greenhill observes that no one would object to shifting a 
crossing 12in. back or fore ; he might just as well have said 72in.; 
I never heard of any one cutting a “‘ closure” of less than 6ft. in 
length (so as to take bearing on three sleepers); and when a 
“closure” is necessary to be cut, which occurs ninety times in 100, 
it is usual to place the crossing in its original position, and to shift 
the points so as to bring the closure at least 6ft. long, and still 
keep the distance between points and crossing as calculated. 

February 14th, 1870. C. F. GRIPPER. 





STREET TRAMWAYS, 

S1r,—Doubtless many of your readers have noticed the request 
made by Lord Redesdale in the House of Lords, on 10th inst., 
that legislation on all the bills for street tramways in Parliament 
this session should be postponed until an official inquiry be made 
as to how best to deal with them. 

While agreeing with his lordship as to the importance of these 
schemes, and as to the desirability of fully protecting the interests 
of the public, I venture to submit that there can hardly be any 
need for the postponing of the present bills, which would not only 
prove a serious loss to the promoters—and, as stated by Lord 
Redesdale, they represent a share capital of £3,000,000—but which 
would further delay the public from enjoying what must certainly 
be a greatly improved means of transit, both on the score of ex- 
pense and comfort. 

The chief difficulty apparently anticipated by Lord Redesdale is 
that there should be sufficient control exercised by proper autho- 
rities over the tramway companies; but, as Lord Kimberle 
justly remarkeds ‘‘ These schemes must always be subjects of local, 
rather than, like railways, of national concern.” If, therefore, the 
local authorities have full powers reserved for them to deal with 
the companies—and this I believe is invariably stipulated for—I 
think the public need have no apprehension of their interests not 
being studied. Indeed, the experience of the Liverpool tramway 
has rather tended to show that the corporation there have im- 
posed too severe conditions on the company, and that the latter 

ave in consequence been to an injurious extent hampered in 
their movements. Again, in the case of the existing Metropolitan 
Tramways Acts, the clauses inserted for the local authorities are 
most stringent and arbitrary. 

It must also,be recollected that the companies only take a right 
of user over the roads, and do not seek to acquire an actual right 
to the soil. And it may be further remarked that the case of a 
tramway in an outlying country district is not identical with that 
of one passing through a town, and that the conditions imposed 
ought therefore to bein keeping with the circumstances of the place. 

As to the gauge, it would certainly be desirable to have a uniform 
one adopted in any large town where there is a likelihood of there 
being more than one tramway, in order that at any future time 
junctions may be formed by the several lines, and that the same 
cars may, if necessary, be capable of running on any line. 

The width of the cars ought also to be restricted, as in crowded 
thoroughfares, or where the streets are not very wide. 

In America many hundreds of miles of street railways are being 
worked very successfully, and are of great convenience to the 
public, and prove highly remunerative to their proprietors. I 
trust, therefore, encouragement will be given to their further 
development in this country. J. E. D. 





Apmrrauty Economy.— Mr. Trotman has addressed a letter to 
the editor of the Globe, which contains some remarkable, but by 
no means incredible, statements. Here are a few of them :— Early 
last autumn it was intimated to Mr. Trotman that the large store 
of anchors at H.M.’s Dockyard, Woolwich, were about to be dis- 
posed of privately to a City firm of merchants, at an agreed price. 
Thereupon he called at the Admiralty, and had an interview with 
Mr. Antonio Brady, to whom he proposed to find purchasers for all 
the ‘Trotman anchors in store” at the full value paid for them by 
the Admiralty to the well-known makers, Messrs. Hawks, 
Crawshay, and Sons, of Gateshead-on-Tyne. Mr. Brady, without 
hesitation, replied, ‘‘ You need be under no apprehension that we 
are about to sell any of the Trotman anchors; on the contrary, 
we are buyers ;” and his rejoinder thereto was tothe effect: ‘It 
rejoices me to hear so practical, though tardy, recognition of their 
merits, notwithstanding every pecuniary interest concerning myself 
personally has ceased with the effluxion of my patent, some three 
years previously.” However, it seems that some 263 other anchors, 
mostly new ones, and varying in weight from 17 ewt. to 27 cwt. each 
costing the Admiralty, as per contract, £40 to £50 per ton, were 
sold all at £6 5s. per ton, something like 75 per cent. below the 
actual market price of such anchors, and it is notorious that 

gotiati bsequently ensued to cancel the sale above referred 
to. Mr. Trotman goes on to say that the same parties have since 
negotiated with the ype gg? the purchase and sale of many 
thousands of tons (it is said, 17,000 tons) of the cold-blast navy 
iron ballast, known as “Seely’s pigs,” at considerably under 50s. 
per ton, though the Admiralty had previously. neglected their offer 
to purchase a large quantity at 60s. per ton. Now, as regards the 
intrinsic and real value of this large store of material, stated in 
the official return to be 72,759 tons, Dr. Percy, s ing from a 
ve experience, stated in evidence before the select com- 
mittee, 1868 (3165), ‘‘It is not a matter of opinion, for I have 
seen an analysis ; I haveno doubt about it.” The learned gentle- 
man then compares this navy ballast iron with the celebrated 
Swedish “‘ Finspong iron,” so remarkable for its toughness and 
tenacity, saying (3175) : ‘If you were to take two pieces of iron, 








one from Finspong and the other from the dockyard, I do not 
think that one could be distinguished from the other. Mr. Sand- 
berg, a Swede, who is a most experienced man in the manufacture 
of iron, came into my laboratory the other wef and corneas piece 
of this ballast iron lying upon the table, said (3185): “‘ This is a 


piece of Tipwons iron.” Its adaptability for the manufacture of | 
‘Palliser chilled shot ” is beyond cavil, and can be easily demon- 
strated by practical and unerring tests, scientifi conducted, 
and thus it might with advantage be used in lieu of other 
material annually purchased in large quantities at £6 per ton and 
rm We should like to see the Admiralty answer to these | 
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Grants and Dates of Provisional Protection for Six Months. 


$188. Mark Lancpon Wrxy, San Francisco, U.S., ‘‘ An improved appa- 
ratus for shampooing and washing the head.”—3rd November, 1869. 

3729. Gustavus Epwin Born, South-place, Finsbury, London, ‘‘ Improve- 
ments in loaf- cutting machines.”—A communication from Anton 
Zeeden, Berlin, ssia.—24th December, 1869. 

87. Wittram Rozgert Lake, Southampton-buildings, London, ‘‘ An im- 
proved apparatus for s knives, and in a composition to be 
used therewith.”—A communication from Zenas Calman Robbins and 
af Alfred Robbins, Washington, Columbia, U.S.—llth January, 
1870. 

171. Joun James Ricwarpson, Leeds, Yorkshire, ‘Improvements in 
machinery or apparatus for pointing or grinding hackle, gill, card, or 
other pins and teeth use inery for preparing woollen, cotton, 
flax, or other fibrous substances.” —19th January, 1870. 

215. Wituiam Ropert Lake, Southampton-buildings, London, ‘‘ An im- 
proved method of and apparatus for operating railway switches.”— 
communication from Adolph Schnabel and Theodor Henning, Bruchsal, 
Baden, Germany.—24th January, 1870. 

233. Witt1am Georce Ropinson Pen ey, Isledon-road, Hornsey-road, 
Holloway, London, “Improvements in pipes for smoking tobacco.”— 
26th January, 1870. 

242. SrepHEeN Lewsy, Poole, Dorsetshire, ‘‘ Improvements in elevators for 
raising and stacking straw, hay, and other similar substances.” 

244. Jonn Wi111aAM CurriER, Newbury, Vermont, U.S., ‘‘ 1mprovements 
in the mode of connecting traces to ‘a 3 

246. Janus STantey James and Henry Witson, Victoria Works, 
Belvedere-road, Lambeth, Surrey, ‘‘ Improvements in machines for 
putting together the parts of cart and other wheels.” 

248. Joun Bevan Suitu, Bishopsgate-street, London, ‘‘ Improvements in 
the permanent way, and in wheels to be used therewith.”—A com- 
munication from Alphonse Mention, Brussels, Belgium. 

250. Onsy CicEL MoorHaM, Bournemvuth, Hants, ‘‘ Improvements in 
umbrellas, parasols, and sunshades.”—27th January, 1870. 

254. Ricuarp Haworts, Manchester, and Epwin Woopcock and JosepH 
McCasz, Salford, Lancashire, ‘‘ Improvements in looms for weaving.” 
256. ALFRED WILLIAM GEORGE WEEKS, GrorGe Dea, Georcr LILLy- 
WHITE, and ALEXANDER OLIVER LauNnperRs, King’s-road, Chelsea, 
London, ‘‘ Improvements in the construction and application of hot 

water boilers, joints, and valves.” 

258. Joun RiaBy, Wednesbury, Staffordshire, Aap Certain improvements in 








the manufacture of coach or carriage axles. 

260. James Dewar, Kirkcaldy, Fifeshire, N.B., ‘Improvements in the 
treatment of certain substances for food and for manure.” ; 

262. Ropert Hoce Durie, Elphinston Colliery, Trannent, Haddington- 
shire, N.B., “‘ Improvements in brakeing or retarding railway trains, 
and in the apparatus or means employed therefor.” 

264, Witt1aM ORR, Kilmarnock, Ayrshire, N.B., ‘‘ Improvements in orna- 
menting Scotch caps or bonnets. ; 

266. CHARLES HAYWARD Permay, Lionel-street, Birmingham, “ Improve- 
ments in the manufacture of hinges, and in apparatus used therein.”— 
28th Junuary, 1870. i : 

270. SamueL WHITEHALL MULLONEY, Coventry, Warwickshire, “‘ Improve- 
ments in the weaving of seamless articles.” —29th January, 1870. 

272. Ropert Dick, Glasgow, Lanarkshire, N.B., “‘New or improved 
modes and means of covering and insulating the wires of electric 
telegraphs.” 

274. THomas WALKER, Robert-street, Chelsea, London, ‘‘ Improvements 

licable to tel hi 





276. THOMAS LEE, WitiaM Lee, and Epwarp Ler, Chester, ‘‘ Improve- 
ments in mill bills.” 

278. JosepH CLark, Cambridge, ‘Improvements in the manufacture of 
muffs, ladies’ collars, trimmings, and other similar articles.” , 

280. Epwarp Brasier, New Cross, Surrey, ‘‘ Improvements in machinery 
for breaking, heckling, streaking, and cleaning hemp, leani ax, 
tow, washing wool, and heckling, cleaning, or washing other tibrous 
materials.” —31st January, 1870. 

290. Tuomas MAaRKLAND, Manchester, 
extractors.” ; 

292. Josuva Fisner and Henry Fisuer, Birkenhead, Cheshire, “ Im- 
provements applicable to steam boiler and other furnaces.” 

296. Henry Coiiss, St. Albans, Herts, “‘ A new or improved safety cage 
for children.”—1st February, 1870. ; 

302. WittiaM Hart .ey, Little Horton, Bradford, Yorkshire, “ Improved 
means or apparatus for the manufacture of paper bags.” 

304. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in watches.”—A communication from Louis Auguste Etienne-Guyot, 





“Improvements in hydro- 


308. ALFRED Manks Mort, George-street, Euston-road, London, ‘“‘ A new 
compound and process for eliminating diseases and the cause of disease 
from the human body.—2nad February, 1870. 





{Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
806. CHARLES KrnzLer and ApaM Kepp er, New York, U.S., ‘‘ Improve- 
ments in propellers.” —2nd February, 1870. ? 
321. WitutiamM Rogpert Lake, Southampton-buildings, London, “ Im- 
rovements in machines for mowing ."—A communication from 
illiam Sprague, South Kingstown, Rhode Island, U.8.—3rd February, 
1870. 


Patents on which the Stamp Duty of £50 has been Paid. 

389. Eugene Henri Bernier, Rue Corbeau, Paris, “‘ Lowering heavy 
bodies.” —12th February, 1867. P 

410. Jonn THompson, Ardwick, Manchester, ‘Cutting and polishing 
metals.”—14th February, 1867. 

133. Water WeLpon, Park Villa, West-hill, Highgate, Middlesex, 
“* Artificial oxides of manganese.” —18th January, 1867. 

367. Joun Stanton, Clifton-street, Wolverhampton, Staffordshire, “ Self- 
acting gun lock.”—9th February, 1867. 

442. Witt1amM Horatio HarFIELD, Royal Exchange-buildings, London, 
“ Windlasses.”—18th February, 1867. , 

396. ALFRED VINCENT NewToN, Chancery-lane, London, ‘‘Sewing ma- 
chines.”— 12th February, 1867. ~ ‘ : ss 

399, ALEXANDER JonN PaTeRsoN, Edinburgh, Midlothian, N.B., ‘‘ Fire- 
arms, ordnance, &c.”—13th February, 1867. 

420. Jonn PINKERTON Kerr and WILLIAM McGer, Paisley, Renfrewshire, 
N.B., ‘Chain beaming apparatus.”—15th February, 1867. 

543. Joan McLiytocg, Barnsley, Yorkshire, ‘‘ Packing for piston roda, 
&e.”—27th February, 1867. 


Patents on which the Stamp Duty of £100 has been Paic. 

875. Wiiitam Symineton, Glasgow, Lanarkshire, N.B., ‘‘ Weaving, &c.”— 
11th February, 1863. ‘ 

424. Wituiam Natper, Challow Works, Wantage, Berks, Rotary 
screens, &c.”—16th February, 1863. 

888. JaBEz Jones, Liverpool, ‘‘ Lead, tin, and other metals, &c.”—13th 
February, 1863. 

464. CHaRLes WittsaAm Siemens, Great George-street, Westminster, 
“Insulating and supporting telegraph line wires.”—20th February, 
1863. 








Notices of Intention to Proceed with Patents, 
259. Epmunp SMALL CaTHeEts, Aberdalgie Lodge, Lower Sydenham, 
Kent, and Davip Terrace, Mortimer-road, De Beauvoir Town, London, 
“ Improvements in apparatus used in the manufacture of gas. 34 
261. WILLIAM Ropert yr thampt wy: London, Banya 
ments in mechanism for 5 wool.”—A communication from 
Dari us Goff and Darius Lee Goff, Pawtucket, Rhode Island, U.8S.—28th 


January, 1870. 
279. Witttam Ropert Lake, Southampt gs, London, ‘Im- 
ro motion,”—A communi- 


rovements in apparatus for aes 
vision from Addison Goodyear Waterhouse, Francisco, California, 
U.S. 

282. Freperic Cuaupet, Coleman-street, London, “Improvements in 
the treatment of cu ores containing silver.”—31si January, 1870. 

2870. Paut Rapsey Hopee, Adam-street, Adelphi, St. Martin’s-in-the- 
fields, London, Cuartes Henast, Fulham-road, Chelsea, London, and 
Newton Witsoxn, High Holborn, St. George’s, Bloomsbury, London, 
“ Certain impr its in the fact an tation or weld- 
ing of steel and iron, iron and iron, and steel and steel together, 
and in adapting such implements to ” 
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‘or 
1 SMETHURST, Cheshire, ‘‘ Improvements in 
funnel measures for the measuring and pouring of liquids 


2895. Witiiam Ricwarpson, Oldham, L Kind . in 
for burring or cleaning wool, cotton, and other fibrous 


materials.” —5th , 1869. 
2898. Eustace WiczeELL and JosepH Pout, Sowerby Bridge, near 


yt. in 











_ Fes. 18, 1870. 
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eae, Yorkshire, “Improvements in metallic pistons for steam 


and in the manufacture thereof.” 
2904. Epwry Russ, Henry Hammonp, and Epwin HaMMonp, Winchester, 
Hants, “ —s. breech-} fire-arms.” 


in 
PonTIFEX, Ky London, “ its 
refrigerators for cooling worts and other liquids.” October, 


‘ AN, St. Mary-at-hill, London, and Waters CoLemay, 
Whitefield, Revie Berks, tae Lancashire, ‘ —om in latches or 
locks applicable especially ‘to railway carriage doors. 

>. Ln ey — Ww “ - [utes 
a nl oved signalling aj tau tr we ngs 
buildings.” — | cnmunieiieh @ from Hugo Becker, lin, Prussia.— 
7th Vetober, 1869. 

2927. Newron Witsox, High Holborn, London, and Wittiam Campion, 
Nottingham, “‘ Improvements in sewing machines.”—8th October, 1869. 

2932. ANN Brooman, Fleet-street, London, ‘Improvements in liquid 





- 0 ABSTRACTS OP SPECIFICATIONS. 
Tue ENGINEER, at che ade hog or Majesty's Commizeioner of y sara A ” 


Class L-PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

“= Jay: —, Paris, ‘‘ Bro-hydraulic engine.”—Dated 15th July, 1869. 
is engine is pantens « of two circular basins urited at the base and 
by an iro te ple. Th ese basins are open at the upper part in the shape 
a truncated cone, and to these cones are fitted two cylinders (one to 
each basin). Within each basin. isa hollow cylinder, in which is placed a 
pipe of ater re section, having at each of its ends vessels at 4 of vul- 
‘oth, and of a parallelo pedon form. Two of the cloth vessels 
= fixed at the pa part outside the a; , and to these are attached 





meters or apparatus for measuring the flow of He os 3 ”"—A communi- 
cation from Michel Gre Greyveldinger and Co., de 8 z, 


Paris. 
2933. JAMES | CHANDLER, Cotman rom, Mile-end-road, London, ‘“Im- 
or drawing and preventing waste of water 
from pipes, mains, ee or other sources for domestic or other 








purposes, also for water-closets.” 
2934. Jous Moss, Lee, Kent, “Imp ts in the preparation of oils 
on ting or othe r 


eee Aap on-street, London, “Improvements in 

drums or pulleys and railway wheels.” 

or Dee Sowpen, Revpen Catvert STEPHEN, and JouN Myers, 
Bradford, Yorkshire, ‘ Improvements in looms for wea 

2940. Henry Rep, Herne Bay, Kent, “I treatment 
and preparation of —" for the manufacture of Portland and other 
cements.” —9th October, 1869. 

2950. ALEXANDER CARNEGIE Kirk, Glasgow, Lanarkshire, N.B., 
provement in treating mineral oi 

2957. WittiaM Ropert Lake, Southamptan-bufidings, London, “Im- 

rovements in the per wa: Ss communicatiun 
ce George P. Rose, Elmira, New lie October, 1869. 

2969. WILLIAM peer a Glasgow, BAL hire, N.B. “ Improvements 
in fastening or securin the joints of belts, and in the means employed 
therefor.”—A communication from Peter’ Murray, Quebec, Onna — 
12th October, 1869. 

2972. Louis MARrNo CasseLLa, Hatton-garden, London, “‘ An improved 
apparatus to be employed in lighting gas burners, lamps, other 
articles 


2980. JAMES eeatirhe Leeds, Yorkshire, “Improvements in apparatus 
for registerin, billiards or other es.” —13th October, 1869. 

3053. ‘Ahomeeas> Muwro, Ar Forf —, N.B., and WiiiiaM 
Bennett ADAMSON, Glasgow, am, © Improvements in 

= edge tools, agricultural and other implements.’ — 20th October, 

1869. 


3064. Henry Brooxs, Cumberland Market, Regent’s Park, London, “ An 
improved metallic cap or cover to glass or other bottles or vessels.” — 
21st October, 1869. 

$102. DaniEL "Spit, Paradise-terrace, Hackney, London, ‘‘ Improvements 
in the preparation and use of solvents of xyloidine, so as to render the 
same suitable for industrial applications.”—26th October, 1869. 





“Tm- 





ded to turn the double cranked dri shaft. 
In the middle of the pi with square section is a slide bar, leaving the 
orifice free in the second basin while closed in the first. This is effected 


by means of a horizontal shifting movement given to a triangle provided 
with a handle, to which the cylinder rods are attached.—Not proceeded 
with. 
2293. W. E. Gepoe, Wellington-street, 
munication,— Dated 29th a 4 1869. 
The improved oil or 


“ Lubricating engines.”—A com- | 


jector, the subject of this invention, is 


2312. J. SHASROCKS, Rockdale, “ Locomotive engines.” —Dated 2nd August, 


The inventor proposes to apply to the front or rear, or to both ends of 
the locomotive, an apron or bag formed of chain work, connected at top 


and bottom by iron or brass*or other metal rods to two piston 


| working ae eames | on each side of the ay and placed within two 
h of 


grease in 
principally intended yA lubricating ling the cylinders and slide valves of | 
oc 





omotive engi 
fatty substance employed for lubrication oil, for example. This reservoir 
has within it a wire gauge basket, which serves asa filter to the fatty 
ee and frees it from any foreign substances which it may hold in 
— ion. It is also provided with a lateral opening closed by a sheet 
of glass, through which the level of the vil or grease may be ascertained. 
The reservoir communicates by a conduit with a cock, the plug of which 
is hollow.—Not proceeded with. 
2298. G. AtuiBon, Rosherville Ironworks, Northfleet, 
Dated 31st July, 1869. 
This consists in combining the smaller cylinder with the cover of the 
large cylinder, and in regulating the direction of motion and the amount 
of steam admitted to both the cylinders of the engine by means of the 
slide valve of the smaller cylinder only through the eccentrics and 
inverted link motion, as described, the slide ag of the larger cylinder 
having a fixed amount of travel or motion imparted to it by a fixed 
eccentric, independent! 
working the small slide valve, the steam being admitted thereto, and 
following the larger piston throughout the entire length of the stroke. 
2300. G. B. B. Puscnon, Amiens, “‘ Condensing steam.”—Dcted 3lst July, 
on 


“ Steam engines.”-- 


On issuing from a steam cylinder the steam passes into the condenser. 
After having turned aroun a a series of horizontal tubes in which a 
current of cold water circulates, it passes into a second series of similar 
tubes of highly-conducting metal, but placed vertically, and surrounded 
by cold water, => is constantly Ly The steam — after aR. 
passage, e air pump cular 
of reservoir, where the. feeding of aed boiler is aeaek ae cold or 
water is the same air pump through the tubing 








3147. Epwarp Henry Crapock Monckton, Oriental Bank Co 
Threadneedle-street, London, “ Improvements in electricity and means 
of telegraphing. ”_30th October, 186 

-. Maurice SavuTTer, Rue de ‘Ja Chewante d@’Antin, Paris, “‘ Improved 

cartridge shell.”—A communication from Richard Jordan 
Gatling, ndianapolis, Marion, Indiana, U.S.—16th pore 1869. 

3835. GEORGE FREDERICK CuRNELIUS, Great Queen-street, Wes tminster, 
** Improvements in the manufacture of paint and varnish.” 

$336. Ropertson CLews, Dundee, Forfarshire, N.B., ‘‘ Improvements for 
weaving textile fabrics.”—19th November, 1869. 

8356. Sa.om Henry Savom, t-street, ‘London, “ An improved appa- 
ratus or instrument for clipping or shearing ¢ hair of horses and 
other animals.”—20th November, 1869. 

$383. Henry FRANKLIN Suaw, West Roxbury, Norfolk, 1 Sond oom 
U.8., “‘ Improvements in cutters for mowing 23rd Ne b 
1869. 

8396. Dawson Mies, Boston, Massachusetts, U.S., ‘‘ An improved mode 
of and apparatus for lighting and extinguishing - by electricity.” — 
A communication from the New England Electric Gaslighting Com- 
pany (Incorporated), Boston, Massachusetts, U.8.—24th November, 1869. 

3476. ARTHUR CHARLES HENDERSON, Charing’ Cross, London, “ Improve- 
ments in apparatus for shearing or clipping animals, the said apparatus 
being also applicable to shaving skins.”—A communication from 
Thomas Pilter, Paris.—1lst December, 1869. 








8540. James Cuivps, Victoria-street, Westminst “Imp ts in 
manufacture of bread and biscuits.”—7th December, 1869. 
3544. Joun Stewart Ropertson, Glasgow, Lanar! , N.B., “Im- 


spareunente in horseshoes for frosty or snowy weather. __gth December. 


1869. 
$654. Epwarp Avevustus INGLEFIELD, Grove-end-road, St. John’s Wuod, 
London, “Improvements in hydraulic apparatus to be used on ship- 
Ly for utilising the pressure of the external water.”—17th December, 


Pe — Drxon, Nottingham, “ Improvements in the manufacture 
or production of skirts, petticoats, and other articles.”—24th December, 


1869. 
$754. Witt1am Rosert Lake, Southampton-buildings, London, “Im- 
vements in sectional steam boilers.”—A communication from 
William Philip Abendroth, John Griffith, George William Wundram, 
and Teile Henry Muller, New York, U. 8.—28th December, 1869. 
3768. oe geeny DERHAM, Neckinger, Bermundeey, "oo “ An improved 
for potat and other like vegetable 
j_inbatances a tsoth December, 1869. 
Frepertck Jones Duoean, Bristol, ‘‘ Improvements in portable 
on lamps, and lanterns.”—3rd January, 187 
29. WiLLIAM ENRY Apcock, Kingstone Fi ds, Nottinghamshire, ad a 





yt 
apparatus, us, around and through which it is intended to , and when it 
isite effect it escapes, either to be los ost altogether, or 
to be employed Sor any desired purpose. 
2303. F. Jackson, Wigan, ‘‘ Steam lubricators.”—Dated 31st July, 1869. 

The inventor em: ta a deg J or vessel fitted with a plug having a 
cup at the top, an down the centre, to conduct the oil into 
the receiver or ky po eee partly upwards from the bottom, to admit the 
strain, and also to remove the condensed water. The holes in this plug, 
and also in the conical tube inside the receiver, in which it works, are so 
arranged that in one position of the handle the passage communicating 
from the cup with the inside of the receiver or vessel is open and the 
other passages are closed. 

2308. H. 8S. Epwarps, South Shields, “‘ Auxiliary screw engine gearing.”— 
Dated 31st July, 1869. 

This consists in transmitting motion hy means of a vertical or inclined 
shaft or shafts, or by a belt or belts, or other similar appliances, from one 
or more engines above the deck of a ship to a propeller shaft under deck, 
and through a disconnecting clutch to a screw or a pair of screws of the 
ordinary cuatvestinn under the water-line, and thus avoid the necessity 
for an engine-room under deck, or for attachments of gearing outside the 
hull of the ship. This ar t is intended only for cases in which 
a small cncunl of power is to be transmitted, and in which such power 
is to be only occasionally used.—Not proceeded with. 

2311. W. R. Lake, Southampton-buildings, ‘‘ Direct-acting steam engines.” 
—A communication.—Dated 31st July, 1869. 

This consists, among other the arrangement of an adjustable 
slide in combination with the lever which transmits the motion of the 
tappet rod to the slide valve of the auxiliary cylinder, and which may be 
termed the valve lever, in such a manner that the time occupied by the 
motion of the slide valve can be accommodated to the velocity of the 
motion of the main piston or pistons, and that the main piston or pistons 
can 4 kept from slamming against the heads of these cylinders. Also 

e arrangement of a friction clutch in combination with the valve 
lever and adjustable slide, in such a manner that the lever is permitted to 
follow the motion of the tappet rod after the valve A the sy -— 
cylinder has completed its stroke, and injury to the mechan 
vented. Alsoin the arrangement of a double exhaust in the yt as 
cylinder, which controls the valve motion of the main steam cylinder in 
such a manner that the exhaust from either end of the cylinder can be 
easily regulated, and the valve motion can be rendered easy. 

2321. C. D. Apet, Southampton-buildings, “ Converting reciprocating tnto 
rotary motion.” —A communication.—Dated 3rd August, 1869. 

A pinion fixed upon the shaft or spindle that is to receive rotary 
motion, or the rotary motion of which is to be converted into rectilinear 
ting motion, is situated inside a loop or fork carried by the 











provements in the construction of steam boilers and 

in the machinery or apparatus employed therein.” —4th Janua , 187 0. 
97. Witu1am Henry BaLMarn and WILLIAM Jones Menzies, St. ielen’s, 

or means for conveying and storing vitriol.”—12th January, 


1870. 
121. Witiiam Suton, Jedburgh, Roxburghshire, N.B., 


in churns.”—l4th January, 1870. 
141. Tuomas Pearp, James JoHN CasTLE, and Isaac Hotmes, Wych- 


street, London, & Improvements in the apparatus for adjusting and 
securing the knobs or handles of locks, latches, and other fastenings.” 
—l7th January, 1870. atin. ie = 


‘‘ Improvements 


piston or other rod that is to receive motion from or impart motion to the 
said shaft, on each side of which loop or fork is formed a rack. These 
racks are capable of being pu ut alternately in gear with the eupesite sides 
of the rhm by causing the loop or fork at the end of each rectilinear 
motion in one direction or the other of the piston or other rod to rock in 
bearings fixed on a frame —— the pinion shaft, so that the rotary 
motion of the latter, in being iny alternately in aa ey eo 
to = or other of the racks, will cause these to impart 

t reciprocating motion to the rod to which being are attac ~¥ or ae 
versa, the Teciprocating motion of such rod, in being imparted alternatel y 
in directions to opposite sides of the pinion, will produce a 





147. Hrmam Hares, Liverpool, ‘‘ Impr ure of 
lead-encased tin pipes, and im apparatus employed in ans manu- 


facture.” 

153. Joun Henry JOHNSON, Lincoln’s-inn- -fields, London, “‘Tmprovements 
in the treatment of acid tars dfrom b mineral schist, 
or —— ”_A communication from Gervais Chevrier, Paris.—18th 
January, 187 

191. een Hockina, Broad-street, Ratcliff, London, 
improved means of securing or fastening the leaves 
periodicals, and books, applicable for sec together papers of 
various kinds, and samples and patterns.” —21st January, 1870. 

256. ALFRED WiLu1aM Georce Weeks, GEorGe Dest, Ro ye Litty- 
WHITE, und ALEXANDER OLIVER LAUNDERS, 

London, “ Improvements in the construction and epplication of hot 
water boilers, jo’ Joints, and valves.” —28th January, 1870, 

284. Joun HENRY JonNSON, Lincoln’s-inn-fields, ian, “Improvements 
in motive power engines and steam generators to be used therewith, 
suitable for domestic Fo rege "A communication from Hippolyte 
Fontaine, Paris. —31st January, 1870. 

306. CBARLES KrnzLer and Apam Kerrier, New York, U.S., “ Improve- 





“A new or 
in music, 











ments in ers.” —2nd February, 187 
821. WILLIAM BERT Lake, ~ in b — London, “ Im- 
its in i for grass.”— mmunication from 
William § South Kingst ode island. ( U.8.—8rd February, 
1870. 
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constant or nearly constant rotary motion in one and the same direction 
of the shaft.— Not proceeded with. 


2320. H. Turner, Hazel House, Plaistow, ‘‘ Steam engines.”—Dated 3rd 
August, 1869. 

This consists in the construction ef steam cylinders with a cylindrical 
recess at each of their ends, and of the Lomrvor of the cylinders with a 
bg re anes at each side, such preoet nearly 

in size, but being actually rather smaller ween 
the recess and the projection a small annular s is always left for the 
oe aay a of supplying that _ ion of the cylinder beyond the recess with 
steam to be used expansive By this p_tnmcedor “high-pi ressure steam 

uy be introduced into the recess to commence the stroke ra the =, 
a poction escaping the annular space becomes reduced in 
pressure, so as to be used expansively.—Not proceeded with. 


Class 2.-TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2301. C. and T. Warts, St. Mary’s-terrace, Paddington, “Indicating stations.” 

—Dated 31st July, 1869. 

An inclined or other suitable surface is placed, by preference, near the 
to a station, in position to act on a lever or Ave | rod, or a 
ee ne ee the carriages of a train, and such 
lever by links or connecting rods acts by ratchet or other suitable gear on 
or series of surfaces to produce a step-by-step movement to such 
bring into view a fresh surface or 
posed of a disc capable of 
rotating on a centre, and having the names or other indications of the 
ve stations the train has to pass marked in radial lines thereon, 
and the disc ne ae oe of such 

radial indications at a time.—Not proceeded wi 


2310. J. Beckerr, Llandudno, “ Brakes. — Slat July, 1869. 


71 


The hooks in the outer end of the drawbars and the draw are of 
the usual description (which latter may be or of any other ordinary 
the draw extend nearly to the 


form), but the inner ends of 
of the carriage. When the draw or tension is not on the drawbars, 
antifriction roller 


of a metal reservoir énclosing the | 


of the eccentrics and link motion employed for | 
| tained when the ‘ 


| train to the other. 





tubes ae oy bg long the entire lengt! 

close alongside the inner side of the wheel, these tubes being provided 
midway with bosses or sockets partly bored "through to receive the extre- 
mities of the rods and to permit at their play to and fro as required. 

These tubes are fixed by brackets to the engine beams, and guides Le the 
rods are applied to each end of the brackets, as also slides for the top 
cross rods. 

2315. + Wricut, Brooklyn, U.S., “‘ Paddle-wheels.”—Dated 2nd August, 


This consists in placing the buckets diagonally (ut about 45 deg.) to the 
axis of the shaft, and ae them in ranges or rows around the wheel, 
the buckets of one range standing at an ——- inclination to those of 
the next range, and he places the buckets of one range intermediate to those 
of the adjoining ranges. 

2333. T. C. Cotney, Paris, “‘ Propelling vehicles.”—Dated 4th August, 1869. 

The shaft of the driving spring gives motion to the toothed wheel which 
governs the pinion, and thus turns another shaft. The latter shaft 
governs the omg bge which, in their turn, drive the revolving 
| axle. The pinion on the steering lever gears with a piece, and permits 
| the carriage being guided in any desired direction. Bn use of a forked 
re is for starting and stopping the machine, and a fiy-wheel serves for 

acking or advancing the . The whole of the mechanism is on 
the fore carriage by the driver's seat. The carriage will be provided with 
an ordinary brake, "> be used when required. 
2335. G. 8. Haztenurst, Runcorn, “‘ Communicating in trains.” 
4th August, 1869. 

Mounted upon the top of the rm pe are horizontal bars supported in 
bearings secured near the ends of each carriage. These bars, at their ex- 
tremities outwards from the carriage, are provided each one with a block 
or piece of wood, attached to the outer surface of which are bars of copper 
or other metal forming a conducting medium, the surfaces of which are 
caused slightly to protrude, the copper bar = rn end of the carriage 
being connected to the bar at the other end by means of a wire; the 
opposite end of each sliding horizontal bar from the block containing the 
copper bar is connected to a cord or chain that passes over a pulley or 
bow! and to which a weight is suspended, thus the copper surfaces pro- 
truding outwards from the ends of the carriages are, by means of the 
weight, kept constantly in contact, and in which position they are main- 
‘draw bars” of the carriages are connected tagether, as 
the wares distances of the carriages are compensated for by the rising 
and falling weights as the carriages recede from or close in with each 
other, effecting thereby a perfect communication from one end of the 
But in onder to obtain a perfect electric current, the 
return wire, forming the circuit from the north to the south pole of the 
battery, is provided with terminations in each compartment of the carriage, 
connected together by means of spring catches, to which are connected 
semaphores, which, when the wires are connected and in their normal 
state, lie flat against the sides of the carriage, but when the spring con- 
nection is released by the passenger acting inside the carriage upon a 
kaob, handle, or cord conveniently placed, the semaphore flies out so as 
to indicate the place or locality of the train where the electric connection 
has been broken. 


~Dated 


Class 3.—FABRICS. 
aie Machinery and Mechanical ions connected with 
'reparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 
2282. D. A. Fyre, Bolton, “ Paper.”—Dated 28th July, 1869. 

The straw or bine is first submitted to the action of a calendering and 
teasing machine, for the purpose of crush’ and opening out the fibre 
previous to boiling. The fibre is then boiled in a weak solution of caustic 
soda for the space of about two hours in a revolving or other steam boiler 
under pressure ; this soda solution is then drained off, and a second solu- 
tion of soda applied, and the fibre again boiled for about two hours more, 
when the macerated fibre is then removed from the boiler. The fibre is 
now submitted to the action of a washing and beating engine, the water 
in which is made hot by the injection of steam under pressure (say 100 deg. 
Fah.), and kept at this temperature during the first washing; after 
washing for a short time, a weak solution of oxalic acid is applied, which 
assists in neutralising any alkali that may remain in the fibre, and also 
the next process of bleaching. The washing is again resumed for a short 
time with cold water, when a solution of chloride of lime is then applied, 
and the fibre bleached in the ordinary manner known to paper makers. 
The fibre is now ready to be received into the beating engine preparatory 
to its being made iuto paper in the ordinary course of manufacture.—Not 
proceeded with. 

2287. H. A. BonneEvILie, Paris, 
July, 1869. 

Frames are fixed to each side of the loom, and between which is placed 
the cross shaft, to one end of which is attached the working lever, con- 
nected by the connecting rod, the coupling, and the gearings, to the shaft 
of the loom. worked by the main connecting strap. Upon the two ends 
of the cross shaft are fixed the knife holders operating the knife by the 
connecting rods. The end of the knife holder is fastened by the linked 
connecting rod to another linked connecting rod fixed to one of the ends 
of the cross shaft, to the other end of which is fixed another connecting 
rod, the connecting rods bearing, by means of the connecting rods with 
— they are coupled, the tongue operated by these latter connecting 


“ Looms.” —A communication.—Dated 29th 


2288. H. A. Bonnevitie, Paris, “ Looms.”—A communication.—Dated 20th 
July, 1869. 

The improved shuttle-box consists of a plate of metal having a longi- 
tudinal slot, and at its either end or at its openings two carriers, which 
serve to receive the shock and to cast away the shuttle from the tissue 
when it deviates from its course ; of a shuttle guide ; of a rod fixed by the 
two carriers ; and of a driver, through which the rod is passed, and slides 
upon the said rod and the slot in the plate. 

2289. H. S. Heyman, Manchester, “ Converting waste hemp.” —A communica- 
tion.—Dated 29th July, 1869. 

The raw waste material of flax or hemp is first boiled during twelve 
hours in a solution of soda or potash and water, in the proportion of about 
seven quarts of water to one quarter of a pound of soda or potash for every 
— of the raw waste material ; after the waste material has been thus 

iled the liquid must be allowed to rym off, and the waste material is 
then well washed in water ; after that it is put into a solution of chloride 
of lime and water in the proportion of about seven quarts of water to form 
one-half to three-quarters ds pound of chloride of lime for each pound 
of waste material. After this the waste material is again washed in water, 
with an admixture of such a quantity of sulphuric acid as will make the 
mixing appear like weak vinegar. 

2291 J. Tate, Portadown, Armagh, “ Scutching flax.”—Dated 29th July, 


In a suitable framing the inventor mounts two revolving shafts at a 
short distance apart from each other, and upon the op te ends of each 
of the shafts he fixes two or more corresponding radial arms, carrying at 
their outer ends an equal number of blades or beaters Nel to the 
shafts. He arranges the radial arms on each a in such a manner that 
while the shafts are revolvin, ite directions the 
blades or beaters carried by he: radial arms Ae no . shaft pass between the 
blades or beaters carried by the radial arms of the other shaft.—Not pro- 
ceeded with. 

2295. J. 8S. Kipprnc, Manchester, “ Fixing colours on fabrics.”—Dated 30th 

The inventor leuri ters for pri dd 

e inventor prepares coleuring matters ating an dyeing by 
mixing them with gelatine gum or analogous ‘boy and a salt of chromic 
acid, and then uses the colours so prepared in the usual manner adopted 
in and dyeing. He has, however, found that the same end may 
be attained, although not so completely, 4 dyeing and ting in the 
ordinary manner, and then = e goods to a treatment with the 
enter oe gelatine or solution of the chromate. In carrying out the 
invention the proportions of the substances employed may be varied, but 
it will be best to state those which have been found to answer, assuming 

ent is intended to be used in calico . The inventor 
ine of commerce and dissolves it in water, after which he adds 
bichromate of in the proportion of, say, three ounces to twenty 
ounces of gel e, and this tion should be effectual in a room from 
which strong light is pte 3 
2307. J. C. Mruys and J. Sanpirorp, Kadcliff, “ Pins or bobbins for shuttles.” 

Dated 31st July, 1869. 

This consists in ~=7 fH the groove in the head of the bobbin rounded 
*. <e edge or rounded at bo’ and at the bottom of the ve, 

“f ~ uare or at t angles as hitherto, by which 

is Ty from catching upon the head af the bobbin. ‘The 
ttles for pins, pirns, or bobbins, consist in d 
improvement bul for and inthe i, rm, bob, the mate 


of the shuttles to enter the es ibbin, and by so 
doing they reduce the cost of the shuttle Anh 2.8 








its strength.— Not 


2312. 8. M. Gare, b pretiind, Yorkshire, “Dyeing textile fabrics.” —Dated 


te in dyeing eych fabrics when woven in th See « § of un- 
aged fern Tyee Blt ine yt Gy ‘log of Fah. By By 


ant é 


tngine, and under and- 
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this method he prevents cock or shrinking of the fabric, which has 

‘been ‘the case when such fabrics have been — to be dyed by the 

visual methods of piece dyeing.—Not proceeded wi 

2826 C. Tuer, R. Howarp, and J. Piwsiey, Farnworth, * Polishing 
threads.”— Dated 3rd August, 1869. 

"This relates to those machines in which the thread is polished in the 
hank, and consists, in the First in so arranging the rollers which 
carry the hanks that they both be moved in equally, so as to adjust them 
to the brush cylinder as it wears, instead of, as erto, moving in only 
one roller. The are carried by snitable slides, which are con- 
nected r, and they are worked in or out as required by means of a 
screw and hand wheel.—Not proceeded with. 

2328. J.T. Way, Russell-road, Kensington, “Cleansing wool.”—Dated 3rd 
August, 1869. 

The First 2 pet of this invention consists in the addition to soup of tri- 
phosphate of soda. By triphosphate of soda the inventor means that form 
of phosphate of soda which contains three equivalents or combining pro- 
portions of soda for each equivalent or combining proportion of amg pean 
acid. This salt is described in ‘‘Graham’s Elements of Chemistry,” and 
other chemical works, as subphosphate of soda, and is usually produced 
by adding a solution of caustic soda to a solution of the ordinary rhombic 
Phosphate of soda. He adds the triphosphate of soda to soap manufactured 

the ordinary manner, after separation from the lye, and he varies the 
Se of the triphosphate according to the nature of the product 
which he desires to obtain. It is preferred to proceed as follows :—When 
the soap has been removed from the pan it has added to it the triphosphate 
of soda, either in the dry state or dissolved in water. This addition may 
‘be made to the soap in the frame, the salt or its solution being crutched 
in with the soap as it cools, but any suitable mechanical arrangement for 
mixing the materials may be employed. Triphosphate of soda is itself of 
the nature of soap of the three equivalents of soda in it ; one is so lightly 
held that it is readily given up to any greasy matter, with which a solu- 
tion of the salt is brought in contact. In this respect its action as a de- 
tergent is identical with that of soap, but whereas soap contains only from 
seven to nine per cent. of seda, of which one-half is available, the triphos- 
phate of soda in the crystalline soap contains 24°4 per cent., and when 
anhydrous 56°6 per cent. of soda, of which one-third is available ; whilst, 
therefore, 100 parts of soap contain from three and a- to four and 
a-half parts of alkali available for cleansing the same quantity of crystal- 
line, triphosphate furnishes eight parts, and of anhydrous triphosphate of 
soda nineteen parts of available alkali. 

2329. J. Barry and A. Hat, Southbridge, U.S., “ Spinning wool.”—Dated 
8rd August, 1869. 

This consists in the combination substantially in the manner of a 
stationary helix coil or internal screw thread with the gear of the draught 
rollers, provided with mechanism for revolving them, for the purpose of 
‘putting twist into the yarn or sliver, such helix coil or thread being in- 
tended to revolve the gear, in order to turn the draught rollers in such a 
‘™manner as to cause them to draw out or lengthen that part of the sliver 
‘which may be between them and the delivery rollers of the machine. The 
helix coil and its case or hollow —: from whose internal surface the 
coil projects, may be termed the helical driver. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
2285. A. V. Newton, Chancery-lane, ‘‘ Grinding harvest knives.”—A cow- 
munication.” —Dated 28th July, 1869. 

On the frame of the grindstone, and at either end thereof, a platform is 
affixed to receive the apparatus for holding the knives. The platform is 
slotted to receive a clamping screw by which a horizontal plate is made 
fast thereto. To this plate an adjustable plate is hinged, which serves as 
a strut to support the knife bar. On the face of this plate, at right angles 
thereto, projects a segment plate, which stands up against asimilar plate 
on the horizontal plate before mentioned. A segment slot is formed in 
these two segment plates to receive a clamping screw, by means of which 
the adjustable plate is held at any desired inclination ; ted a 
bolt to the top of this adjustable plate is a bent lever, the lower end of 
which is secured to the same plate by a regulating screw, around which 
is placed a coiled spring which maintains the lever (when required) in 
po ition.—Not proceeded with. 


° Class 5._None. 
Class 6.—None. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 
2286. A. BuRDERS, Coventry, ‘‘ Watch-winding.”—Dated 28th July, 1869. 

The inventor fixes on the square end of the pivot of the fusee or barrel 
arbor a small ratchet wheel, which is turned or actuated by means of a 
lever and double pawl and click. The lever is placed on the same pivotas 
the ratchet, but is free to turn. On one side of the lever the inventor 
fixes a small spring, the free end of which, when the lever is being pushed 
forward, presses the click into the teeth of the ratchet wheel, and Se 
turns it, and consequently the fusee with it, as far as the range of the 
Jever permits ; when the lever is meved to the limit allowed by the slot 
in which it works it is drawn or springs back to its original or normal 
yostien, and the forward and backward motions repeuted until the watch 

8 wound up. 
2292. D. R. Kitparrick, Glasgow, “ Chair springs.”"—A communication.— 
Dated 29th July, 1869. 

A spiral spring or any other suitable spring is fitted with a cup or 
socket for receiving the foot or bottom end of the leg of a chair or the 
like, and in the case of a chair two such springs or spring feet, as they 
may be termed, being set upon the floor, and the front legs of the chair 
being set in the sockets, the chair is at once converted into a comfortable 
easy chair, and may be rocked in a pleasing manner by the sitter, the 
= legs resting directly on the floor and acting as pillows.—Not proceeded 
with. 








o> ©: LockyER, Monkwell-street, ‘‘ Ladies’ bustles.”—Dated 30th July, 
The inventor proposes to dispense with these arrangements, and ad 
that of an inflated ee bag of the form required, —_ of the —_ 
muterial usually adopted for air-tight cushions, and which can be inflated 
in the same way, viz., by a screw, tap, or valve.—Not proceeded with. 
— - M. Cements, Birmingham, “ Sewing machines.”—Dated 31st July, 


The conical mover cam is a circular needle bar holding a needle eccen- 
tric to the centre of the needle . The needle bar works in suitable 
bearings, and receives its vibrating motion from a cam by means of the 
lever in the usual manuer, the mover pressing upon the fabric and work- 
ing freely in the slot of the oscillating mover carriage and oscillating upon 
acentre. The oscillating mover carriage is formed with two ears suffi- 
ciently long to extend over the casting or frame of the machine, and 
having two holes through which the needle bar passes; it is thereby held 
in position by the needle bar, and its bearings as shown attached to the 
framing of the machine. A lever receives a vertical motion from a 
suitable cam, and having two prongs or clips which partly encircle the 


conical cam, which is free to move either vertically or to revolve upon the 

needle bar. 

2334. G. Broapnurst, Manchester, “ Waterproof garments.”—Dated 4th 
August, 1869. 


As applied to sleeved coats, capes, and cloaks, the invention consists in 
forming the sleeves of such garments double, or in two pieces joined to- 
aye near the shoulders, the upper portion of such sleeve (which might 

called a short independent sleeve) being made a little wider than the 
lower portion, so as to project over or overhang such lower nm, or to 
allow such lower portion to enter it for a short distance, and be affixed in 
that position, thus leaving an annular space almost com etely round the 
sleeves near the shoulders, viz., between the upper and lower portions, 
for the admission ofa current of air, and yet ca le of excluding rain or 
moisture. U, this principle openings or slits may be formed trans- 
versely or obliquely across the back of coats, capes, or oaks, and leggings 
may be manufactured in precisely the same manuer as the sleeves here- 
inbefore mentioned. 
2337. W. T. RamsHILt, Almiger-road, Deptford, “ Heels."—Dated 4th 

August, 1869. 

This relates to that class of heels commonly known as ro 
and consists in attaching to the inner sole, or to an additional 
fastened thereon, a flanged ring which bears upon and holds in position a 

r ring which forms the wearing portion of the heel. The 
central space is filled Bonn a plug of wood or other material, and 
forms a perfectly flush bottom with the edge of the larger ring. , The 
plug may be a om or may be made to turn with the ring if desired.— 

‘ot p with, 
a8, é C. Ramsey, Aldermandury, “Circular boxes.”—Dated 4th August, 


The inventor takes a circular glass shade or a tube of glass (either will 
answer the purpose) of a diameter equal to the size of box required. He 
cuts a portion of the end, say one, two, or three inches deep, or more 
according to the depth of box he in to make. He has thus a circular 
glass side for his box. e cuts from a piece of pasteboard or any mate- 
rial suitable a circular bottom for his box, and upon which he lays a cir. 
cular io by means of 43 and glue, ox by 
any of the other usual modes of a lids Or paper 
boxes, and has thus a box without lid, circumference or ie of 
which is composed entirely of glass. —Not proceeded with, we ine 


tary heels, 
iece 





Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

2290. A. Surra and D. CunninGHAM, Stonchouse, Lanark, “ Refining crude 

petroleum.” — Dated 29th July, 1869. 

This consists substantially in treatidg ¢rudé ils, such a8 those 
generally termed shale, mineral, rock, con, and other oils containing 
ta pitchy, or other impurities, and dark colouring and nauseous 
pas ML matters in the first stage or stages of their purification. By 
this new or improved operation of mixing or othe impregnating 
them with warm water and a small portion of chlorine, either as a gas or 
in conjunction with lime, magnesia, calcium, or other base forming 
chloride of lime, magnesia, calcium, or otber similar chloride, having the 
like strong separating, cleansing, or bieaching effects, whereby the 
subsequent operations and treatment are sery much reduced in number, 
—Not proceeded with. 

2280. A. M. CLarK, Chancery-lane, London, “‘ Manufacture of suyar.”—A 

communication.—Dated 27th July, 1869. 

The combined sugar and molasses is firet brought in contact with a 
certain quantity of wood spirit in a mixet, where the whole is stirred for 
a very short time. The mixture of sugar and liquid is then passed to a 
filter similar to those containing animal ch , from which the block 
liquor of molasses is run off, and is afterwards replaced by pure wood 
spirit. A washing effected in this manne: by displacement furnishes a 
perfectly white sugar. 
2302. D. Stewart, Glasgow, “ Concreting sugar cant frtive.”—A communica 

tion.—Dated 81st July, 1869. 

The flue is made wider at the tep immediately under the trays than 
below, which induces a more efficient action of the flame ard fire gases 
upon the trays, and dispenses with bridges. Secondly, the invention 
consists in placing a multitubular steam boiler at the end of the trays, so 
that the fire gases may pass onwards through it from the flue under the 
trays. This boiler is provided with an independent furnace, to be fired 
for the purpose of getting up steam before the trays are in action, and 
such furnace is fitted with air-tight doors, to be closed when the trays 
are in action.—Not proceeded with. 


2306. B. Gopparp and W. Fin.ey, Stockpert, “ Mizing pills.”—Dated 31st 
July, 1869. 

In a convenient framework the inventors place a cylinder, which has 
an opening or entrance at the side or top; through this Opening 
the ingredients from which the i, or ointments, and other mixing, 
are made. These are intermitted by the agent > ‘of & Shaft, to which 
shaft is attached knives, spikes, or beaters parallel. Though the sides 
of the cylinder are other knives, spikes, or beaters, thereby causing a 
contrary action, which contrary action, together with the revolving of 
the shaft, causes the ingredients to hetome intermixed with each other. 
The cylinder can also be made to revolve contrary to the shaft, or to 
remain stationary; and by unscrewing the end of the cylinder and 
drawing out the shaft (ut the end of the same is a piston that is of the 
same diameter as the cylinder), and thereby the pill mass, or cintments, 
or other plastic substances, is removed from the cylinder.—Not whdcdided 
with. 

2309. T. Ramsey, Skerburn Tower, “ Manufectere ty gos."—Ddted 31st 
July, 1869. 

The inventor forms apertures in the tétérts, and from these apertures 
tubes or lead up to the top 8 the retort, arch, or furnace, und 
are there cl with suitable stéppers, which are removed when charging. 
Railways or tramways aré provided over the retort, arch, or furnaces, 
on which trucks with hepper-like bottoms run. The charges of coal or 
other gas-making material are placed in these trucks, and are carried by 
them over the ¢harging tubes or passages of the retort. The eoal or 
material is then discharged by drawing out a slide or trap at the bottom 
of the truck, and falls into the retort. The coal or gascous matte? is then 
levelled and spread by tovls introduced at the retort meuth vor door, or 
end of the retort. ! 
2318. P. R. Hopce, Adam-street, “ Manwiettore Of gas.”—Dated 2nd | 

August, 1869. . 

This relates, First, in taking the gas, &8 generated by ‘my of the 
established processes of generating gas from hydrocarbonaceous fluids, 
and combining it with another dose of atmospheric afr or pure oxygen 
gas, and in using a pound jet to ingle or binle thtse gases 
together for the purposes of illuminating or heating. S¢condly, instead 
of supplying atmospheric air by mechanical ns, as described in 
Hengst and Watson's patent, dated 18th Wine, 1868, No. 1980, the 
inventor — ees air by Melis of an inflated air chamber, 
worked under pressure, for the purpest of aerating the hydrocarbonaceous 
fluid. The chamber may be matte in the form of an ordinary gasholder, 
or in the form of a bag or *ellows, constructed with flexible sides, the 

and partitions ranming in guide rods, such receiver te be supplied 
with atmospheric air by an air pump or bellows.——Net proceeded with. 
2319. J. Prnowercr, Clerkenwell, ** Gas meters.”—Dated 3 August, 1969. 
_ This consists in constructmg in the upper part of the niéter & box or 
chamber, closed at the bottom, and divided hori#otitally by « metal 
dia having a hole in its centre, and which serves as 4 Valve seat. 
Above the rigid diaphragm is a flexible di made of leather or 
other suitable material, to which is attached a's le terminating in a 
conical valve. The gas inlet to the chamber is below the metal diap » 
while the outlet from the same is above, wd between it and the flexible 
diaphragm. The consequence is that wpon any excessive pressure be 
applied the flexible he pone oe rises and partially closes the valve, 
thus regulates the flow of gas te the measuring chambers, the diaphragm 
being weighted, or the valve itself being made of such weight # to give 
the requisite pressure. 


2322. E. oa, Covdwallis, “ Re-working wreught tvon.”—Dated 3rd 














nf ugust, 1869. 

ists im the application and use ef ¢faphite in the re-workin 
of wrought iron, the graphite being oa to combine with the m4 
while the latter is at a welding heat. When building up a bloom of iron, 


such, for instance, as old rails that Rave become deteriorated and are cut 
up for the purpose of re-working, the inventor places the graphite, in 
owder or otherwise, betweén the pieces forming the bloom; the bleem 
then introduced into te furnace and brought to a welding heat in the 
usual way, and afterwards passed through the rolls.—Not preceeded with. 
2327. J. T. Way, Russell-road, Kensington, “ M uf OS manures and 
purification ef gas.”-—Dated 3rd August, 1869. 

This ists in ducti f ing phosphates of 


the p o 
ammonia by means of Guha of lime, a substance p dimen fn the 
same inventor's patent, No. 2344, dated the 4th August, 1867. First, the 
inventor brings solutions con ammonia or ¢a) of ammonia 
= trey ae with See of = , by which the ammonia is con- 
phosp oO} i e tes the solution, wii 
without previous filtration and separation of the phosphate of tise. cand 
employs the product as manure. This process is licable to the treat- 
ment of ammoniacal liquors, such as the ammoni liquor of gasworks. 





tat 








He adds to such liquors from 15 1b. to 20 Ib. of dry dip ate of lime 
or a quantity of wet di hate containing 15 1b, 1 i 
of ammonia contained in the liquor. . selec beaten 


-, Jdavm, Harborne, “ Rotary gas exhausters.”—Dated 3rd August, 


This consists in a certain combination or arrangement of the parts of 
ee | gas exhausters, that is to » @pparatus used for remov or ex- 
usting gas from the gas retorts or generators, and delivering it te the 
gasholders. By mak‘ gas exhausters according to this invention a 
uniform delivery of gas is secured, the parts are very simple in construc- 
tion, efficient in action, and not liable to derangement. The inventor 
constructs a rotary gas exhauster ding to his tion in the follow- 
manner :—He arranges two hollow cylinders end to end, their axes 
- in the same hvrizontal line, and between the said cylinders a parti- 
ion plate is secured by means of flanges on the abutting cylinders. Each 
cylinder is closed by a lid. A rota piston works in cock cylinder, the 
ed — "the partiti - hf seus ‘the syiine hey tome 
, on bet ylind and the lids bein, 
bored od the said shaft to pass through them. Outside the eylinder lide 
- stuffing boxes for preventi: leakage between the horigontal shaft and 
Lo —. Each rotat ton works between the ition plate 
cate ok Oe tear as =~ two pistons are zed socentriniie 
Soelds of the tee ie piston of greatest radius working against the 








——. 


Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic A 

Electrical Apparatus, and Galvanic Batre” 
a A. Lyrrie, Hammersmith, “* Blectro-telegraphs.”—Dated 28th July, 


In the. instrament known as th > 
inventor employs as the means iy wide to pont nnn Aa vais Soe 





mark, cither dot or dash, a 1 
lever now used, and having ‘i eal furthest fro 


the lever like thé point of 
elevated, by the action of the come 


of the cistern. In fact, this hook is designed to take the ot the 
inking rollers now used, and all the other arrangements the Morse 


rinter may be allowed to remain un ex so far as the | 
be rendered unnecessary, like the train Benw oA now enployed fr , 


the special purpose of keeping the inking roller in motiom:— Not provecded 


with, 
Glas 10.—MISCELLANHOUA: 
er i : ‘ B ms } ; 
Tiéluiding Wl patente not found inder the preceding heads. 
9331. Tf. LivisA¥ and T. Apporr, Blackburn, “ Boiling size.”—Dated 4th 
August, 1869. . 

This consists in causing the steam and the size to be forced together 
into perforated pipes placed in the cistern. By this means the size is, to 
a great extent or completely, boiled before it is delivered through the 
perforated pipes into the cistern. The aj tus employed consists of 4 
connection between the steam pipe and ‘the size supply ine, Py hichi 
arrangement the current of steam carries the site with | into the per: 
forated pipes in the cistern, Some of these perforats ) are mids lange? 
than the o:hers for the pass Mi ies site ilite thé at The size may 
be forced into the © ordinary pump, or by curren 
induced by thp m, ani the level of the size in the cistern is kept 
uniform by a float acting on a tap in the size supply pipe. 

2278. J. WinvDLE, Sheffield, “‘ Rolling iron hoops.”—Dated 27th July, 1869. 

The taventor om an a subsit nd roll or rolls within the tire in addi- 
tion to the rolls hitherto employed for rolling weldless hogps or. tirés 
from iron or steel, and so mount and work such subsitlidry roll, or roll 
that as the weldless hoop o at | round atid. pages froin ee 
the main rolls any webs of firts fi ot partly formed ¥; it 
rolls are at once rolled down by ineans of the subsidiary roll or rolls into 
the bedy of the metal forming the hoop or tire. By the use of the sub- 
sidiary roll or rolls, ding to this im , any metal 5; at the 
edges of the hoop or tire is at once closed into the body of the hoop or 
tire, and is not spread out into webs or fins, thus reducing the wear of 
the rolls and saving the labour and waste of subsequent trimming. — A 
tire is shown in the drawings annexed to the filed specification, in which 
the fins or webs have been rolled into the body of the tire, the interior of 
the tire being thus formed without the webs or fins. 


2279. W. R. LaKE, Southampton-buildings, “ Shearing apparatus.”—A eom- 
munication. Dated 27th July, 1869. , Bee 

This relates to a shearing apparatus of the class in which the hair of 
wool is cut by a reciprocating e working upon > Surface of 4 com; 
and consists chiefly, First, in the peculiar formation _of the comib ;, Séconidly, 
in the employment, in combination with thé said Comb and knife, of 
novel device for keeping the knifé properly aiid evenly in contact with 
the.comb; and, Thirdly, in the alien for imparting motion to the 
knife. 

2288. H. Gittan and G. Crawrorp, “‘ Twisting tobacco.” —Dated 28th July, 
1869. 

The framing of the apparatus is of cast iron, and consists of two lel 
rectangular open-sice frames, ted by tr se end frames. The 
—— or ae sen the effected by,means of a large bobbin and fiyet 
Pp a 











aced with their horizontal at the jevel of ths tcp of the framing 
and in its longitudinal centre line, and the “ twist ” of tobacco to 
the flyer ffom a short tul ¢nd groove in the same axial line. The tube 
is fixed to the tattle, and the groove is formed in the upper surface of the 
table, aiid « portion of the surface is inclined downwards towards it at 
‘and near its outer end. 

2234. F. Cross.ey, Prince’s-terrace, Victoria Park, “ Preventing rusting of 
metals.” —Dated 28th July, 1869. 

This consists in heating the metal ina hot-air chamber or cupola cham- 
ber to a heat of from 180 to 200 deg. of temperature, and in that state tht 
metal is put into a tank or receptacle of suitable dimensicria as 
bituminous ofl, such as naphtha, ¢oal Hil, pettoletim, oF other oils of a 
similar nature, and the metal {5 dlfowéd to udol therein, after which it 
will be found that the ntetal will be effectually prevented from rusting, 
oxidising, or éértoding.—Not proceeded with. 

2994. T. F. Payton, Philadelphia, “ Machinery for thetal tubes.” —Dated 
Wth July, 1869. ; her eel 

This consistschiefty, First, in the arrangement of the rollers and guides 
at the side of the machine; Secondly, in certain ptcullarities in the 
formation, arrangement, and operation of the feeding, guiding, and 
bending rollers, in the combination therewith of stationary des of 
novel constructién, and in the means of diminishing the friction of the 
tube upon the mandril ; Thirdly, in supporting the rollers in adjustable 
beatings, which permit them to be adapted to the facture of tubes 
of various thicknesses. The invention also ists in the peculiar con- 
struction of a hollow mandril, whereby the lubrication of the tubes 
effected in a more advantageous manner than heretofore, and in cor\- 
structing the mandril and parts in connection therewith in such 4 mpi+ 
ner as to form the joint or seam within the tute, 80 48 to leave the 
exterior perfectly plain and eylindrivat. s 
2207. W. R. Lake, Sontheemptoh-bitldtings, “ Block calenders.”—A comnuni= 

cation.—Dated 30th Jély, 1869. 

This relates, First, to the block of leaves, which is made movable, sé 
that # can at pleasure be placed upon and removed from the base; 
Secondly, to the base, which may be made by any suitable material, but 
which is preferably formed of metal, so that it may serve for an unlimited 
time. The base is furnished with grooves, clips, feet, dr other devichs, 
which will permit the ready attachment and detachment of the block. 
Furthermore, the number of the year is movaSle—that is to say, the 
place for the indication of the year in the base is open in such a manner 
that it can be readily changed and replaced by the following year—the 
_— being imprinted, ut out, and forming part of the envelope of the 

lock, 


2299. A. Patewe, F. Barpovux, and G. Inrie, Paris, “ Reproducing en- 
gravings in wood.”—Dated 3lst July, 1869. 

The article to be operated on is steeped in aqua fortis or nitric acid, and 
is then applied to the varnished part and hot pressed, after which it is 
allowed to cool, when it is finally washed with clear cold water and 
then allowed to dry. The engraving, woodcut, or carving is thus 
accurately reproduced, and is perfectly indelible. 

2305. C. N. EyLanp, Walsall, “ Buckles.” Dated 31st July, 186y. 

The two parts are combined of attached together by stamping or cutting 
out the top part with two projecting nibs or legs, which are turned in- 
w antl secured into corresponding piercings or recesses formed to 
receive them in tie bar of the lower part or lever of the buckle. It will 

“be seen that the ea¥s of ends of the top part being turned inwards to fit 
into the bar of the lower part, the surface of the side edges of the buckle 
bape be smooth and free from any projecting parts or rough edges whilst 
in wear, 
2815. W. Hosack, Montpelier, Sugar cane itis." —Daied Ind August, 1869. 

The inventor the rollers ih one directly above the other; 
this constituting the main feature of the invention, and with tables situ- 
ated between the pafrs of rollers, between which tables the canes — 
forward. By as the rollers in this manner a better regulated, or 

steadier, and graduated, and independently sustained pressure is pro- 
duced on the cane passing through them under any variation or irregu- 
larity of feed, at the same time the quantity vf juice is increased and 
economised. It isto be understood that any numbér.of pairs of such 
rollers driven by the same power may be used in mills constructed in 
we with this invention in order to ucvomplish its objects com- 
pletely. 
2317. F. A. Yeo and 8. HAlwa, Swansea, “ Manufacture af artificial fuel.’ 
—Dated Ind Atgust, 1869. 

vonsists principally in a reciprocating tubular mould, into which 
the materials of which the fuel is to be composed ate (when properly 
mixed) forced from a mill or distributor into the tubular mould 
through an opening made therein for the pui . In this tubular mould 
works a plunger or piston with an independent action, wheteby the fael 
in the mould is, at the proper time, ed forward and compressed 
against a fixed block from which the tu! mould and plunger subse- 
quently retire, so as to push out the edmpressed brick of fuel and allow it 
to drop down into any suitable receptacle, or on to a travelling belt, or 
apron, or on to a table from whence it may be removed by hand. 
2318. M. Henry, Fleet-street, ‘‘ Ventilating mines, &c.”—.A communication, 

—Dated 2nd nny 1869. : : 

This cohsists in a fan, blower, or ventilatitig drurn combined with pipes; 
tubes, or air passages, od with valves. To avoid repetition the 
inventor describes the apparatts applied to 4 thine, but it is lied in 

‘@ manner to other One pipe proceeds 
drum to the outside of the mine (or other place to be ven ot dealt 
with for the above p that is to say, into the open; air another pi; 
leads from the fan, blower, or ven‘ drum into the interior of the 
mine, with various parts of which it may communicate by a number of 

a. A third — leads from the fan to the second pipe at a 

length. A fo pipe leads from the second pipe to the first 
pipe. Communication is opened and closed between these pipes by means 
of valves, ball valves being used by preference. When the fan is worked 
the apparatus will either extract foul air, vapour, or gases, or supply fresh 
air, according as to which of the pipes are opened and which closed, that 
is to say, either the fresh air will be drawn by the fan aonet the first 

into the second tube, or noxious or ventilated air and gases be drawn 
from the second into the first and thence expelled.—Not proceeded with. 
2323. A. LouDEN, Ceres, N.B., “ Taps or cocks.” —Dated 8rd August, 1869. 

This consists in providing such taps or corks with means for straining 

ities or deleterious matter 








gauge, which 
be of different degrees of fineness; the water or uld on postng through 
he wire gauge becomes, pone adage be ow igre ce of using 
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alone, one or more Searing or purifying materials 
in the chamber, either with or without the wire gauge, such 
wwdered charcoal, sand, or other suitable substance in a finely divided 


2374, T. Grace, Bristol, “ Stoppering bottles.”—Dated 8rd August, 1869. 

A tube or valve com: of india-rubber or other suitable material is 
inserted in or on the neck of the bottle, the lower end of such tube or 
wee tracted by pref into a V or conical form, and having 
a slit or slits in the lower thereof, constituting a valve which in its 
normal state is closed or Cee Sees en Se 
This valve is opened by means of a key or spindle which is inserted in the 
tube wa valve either from the exterior of the bottle or otherwise, and 


H 





may be opened by the application of simple pressure, without any neces- 
sity for employing a key. When a key or spindle is used the same is 
= with suitable perforations or apertures for the emission of the 
iq’ 
2325. W. E. Gepae, Wellington-street, Strand, ‘‘ Currycombs.”"—A communi- 
cation.—Dated 8rd August, 1869. 

The handle of the brush currycomb is either of wood or of metal, and is 
provided with a square plate rounded at the angles. Into the top of 
metal tubes strips of caoutchouc, gutta-percha, or other flexible material 
which will answer the same purpose are set. These tubes and the strips 
of caoutchouc may be set on the fnetal plate in any desired direction and 
position. The shape of the instrument may be modified, and for certain 
animals it may be useful to insert metal blades or combs between the 
tubes holding the strips of caoutchouc. 

2336. J. Booru, Shipley, York, and R. W. MorRext, Bradford, “‘ New textile 
fabric.” —Dated 4th August, 1869. 
consists in the use of mohair, al or combed wool yarn for weft 
in the production of fabrics, by the codineny process of weaving what are 
technically known as quiltings, which at present consist of both weft and 
warp of cotton or linen yarn.—Not p: od with. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—COAL AND IRON SHIPMENTS— 
THE DEMOLISHED BREAKWATER AT WICK—THE RAILWAY COL- 
LISION AT GARTSHERRIE—THE EXTENSIVE AGITATION AMONG THE 
MINERS—THE TAY BRIDGE SCHEKE—NEW IRONWORKS AT Dun- 
DYVAN— STEAMSHIP CONTRACTS, 

Tue Glasgow pig iron market is at present very flat. Atthe end 

of last week 54s. 9d. cash was accepted for warrants. Since then 

there has been a slightly falling tendency. Now 53s. 103d. is 
accepted for prompt cash, sellers 54s. cash, and 54s. 3d. one month. 

The shipments of pig iron (from all Scotch ports) for week 
ending 12th February, 1870, are 8122 tons, as compared with 9667 
tons for same period last year. This shows a decrease of 1545 tons. 

The following are the shipments of coal which tock place at the 
port of Greenock during the past week :—1030 tons, per Trinidad, 
for Havana ; 126} tons, per Ralston, for Mauritius ; and 307 tons 
coastwise. There were no shipments of iron. 

In my last letter I noticed the demolition that the storm, then 
raging, was making of the harbour works at Wick. Now that the 
storm has been succeeded by a calm, and an examination can be 
made of the ruin of the breakwater, the terrible results can be 
more fully realised. It has been found that nothing is left but the 
rubbish of the foundations of the last 400ft. of the building; and the 
immense blocks of stone, of which the pier and parapet were con- 
structed, have been thrown into the bay about 40ft., and, in some 

50ft. further up the bay. So far as can be ascertained, the 

foundation, which is below low-water mark, has not been much 
disturbed. Nothing is yet known as to what steps are likely to be 
taken in view of this serious disaster tothe town and trade of 
Wick. The annual meeting of the British Fishing Society takes 
place in London early in March, and it is hoped that some steps 
will then be taken to repair the disaster; but as the society only 
contemplated the expenditure of £100,000 on the breakwater, and 
as upwards of £90,000 of that sum have already been expended, it 
is difficult to see where the funds are to come from wherewith to 
finish the structure. 

The recent lamentable collision on the Caleconian Railway at 
Gartsherrie is at present occupying a oo deal of public atten- 
tion. There is something singular and unusual in this event, 
widely diverging as it does from the uniformity by which railway 
collisions are generally characterised. In the disaster of Friday 
morning we have quite a novelty. We learn, for the first time, 
that an engine can dart off of its own accord, dash into an 
advancing train, and scatter havoc, ruin, and death on its iron 


k, 

It is to be hoped that so singular and fearful an incident 
will be made the subject of thorough investigation, for it suggests 
a new danger, and excites a more ghastly feeling of horror than any 
of the ordinary accidents and collisions on railway lines. The facts 
seem to be that the runaway engine was being used for shunting at 
the Glasgow terminus, that the driver went into the bothy to eat 
his supper, leaving the engine in charge of the fireman, Robert Hay ; 
that the engine was on the siding leading off the down main line 
of rails ; and that, from some unexplained cause, the engine ran 
away at great speed, until it met and dashed against the engine of 
the 9.25 passenger train from Carlisle, near Gartsherrie station. 
Mr. Ward, the superintendent, says: ‘‘ The supposition is that the 
fireman must have lost his balance, and fallen from the side of the 
engine. One of his feet must have been caught by some part of 
the engine, and his body dragged nearly a mile.” The public will 
expect nothing less than a most searching inquiry into the whole 
circumstances, so as, if possible, [to avert such an extraordinary 
casualty in future. 

The agitation among the miners for higher wages, shorter work- 
ing hours, and reduced days, is extending throughout all the 
mining districts ; and we may expect that the fever will not abate 
until the usual climax is attained of ageneral strike and lock-out, and 
the inevitable ruin of themselves and the iron and coal trades. 
They are indulging in the usual excitants of conferences, delega- 
tions, and wind-bag oratory of paid spouters and agitators; and 
such suicidal —_— cannot be contemplated by enlightened and 
reflecting minds without feelings of sorrow and vexation. The 
sooner Scotland gets a compulsory education pill the better for the 
rising generation. It seems that no amount of conferring, 
arbitrations, trades’ union enactments, or doleful experience 
of past.rebellions will ever teach the ignorant classes the 
folly of strikes. Mr. McDonald tells the miners that he 
is rfectly satisfied, looking at the state of the labour 
market, that the ironmasters of the country are in a position to 

ve an advance of wages; that in the North of England and in 

rales the miners have got the advance, and that, unless the 
miners here compel an advance, he does not see how they will 
otherwise get it ; that it will be the fault of the men themselves 
if they do not get it. He declared that in North Yorksbire stocks 
of the raw material were light, and if the men were to go out on 
strike in a body to-morrow, in less than forty-eight hours fifty of 
the 100 furnaces now blowing would have to be + ora out, Ind 
so scant were the employers of material, that they offered a pre- 
mium for the men to work on Sundays on some occasions. He 
quite approved of their decision to send men to Ayrshire to con- 
tinue the agitation, and he knew that the men in Bo'ness were 
alive and making a noise for increased pay. If they went to work 
energetically they would obtain their object ; and he was confident, 
if they had gone into this matter with activity two years ago, they 
would now have had a shilling per day more wages. 

Of course, this style of oratory is received with great ap plause, 
and new meetings are 2.x the Soler lena. 

The proposal to erect a on Stor to noe bole some- 
what prominently brought before the notice of the public, and 
there seems good reason to believe that the-scheme will yet be 
carried out. The town council of Dundee and other interested 
and influential parties are generally favourable to it. The bill was 
considered at a private meeting of the Harbour Board on Monday. 
rape position was raised against the sch d that 
it wo’ i 





against on the 
curtail the dock accommodation; but it was resolved by 





a pretty large aw that a conference with a committee of the 
directors of the North British Railway Company, accompanied by 
their engineer, should be held, to endeavour to have some of the 
objectionable features of the scheme removed; and it is generally 
expected that the matter will be satisfactorily arranged. Apart 
from other important considerations, it is calculated that a great 
saving to consumers of coal would be effected by the construction 
of the Tay bridge. It is estimated that some 360,000 tons of coal 
are consumed in Dundee annually—about 1000 tons per day. 
Supposing that on 200,000 tons of coal brought to Dundee by rail- 
way there would be a saving of 1s. per ton, as compared with the 
steamers, an annual saving of £10,000 would be effected. 

Mr. Stirling, of Kippendaire, chairman of the North British 
Railway Company, had an interview with the Lord Provost of 
Perth relative to the proposed bridge. Mr. Stirling's pro) 
were laid afterwards before a meeting of the magistrates, who are 
of opinion that the bridge should be a high-level one, so as to admit 
vessels to the upper parts of the te Mr. Stirling is to meet 
the magistrates of Perth on Friday. The community of 
Perth are security for about £100,000, including interest, expended 
on the Perth harbour works. 

The extensive site on which Dundyvan Ironworks stood has 
been taken up for the purpose of erecting a large malleable iron- 
works on modern principles. The chief partners of the firm who 
have leased the ground are Mr. Eadie, of Robertson and Eadie, 
coalmasters, Airdrie, and Mr. McCorquodale, late manager of the 
Pheenix Ironworks at Coatbridge. It is said that the firm are also 
negotiating with a view to take over all the houses, offices, and 
stores, in connection with the Dundyvan estate—the cottages as 
well. There is not a more convenient situation, or a site better 
placed for traffic by railway, road, or water, in the whole district 
than this one ; and with capital and enterprise a flourishing con- 
may be developed. 

Messrs. George Smith and Sons, of this city, have contracted 
with Messrs. Barclay, Curte, and Co., and Messrs. Charles Connell 
and Co., to construct for them four full-powered screw steamers, 
each of 1500 tons register, for their East Indian trade vid the Suez 
Canal. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE IRONSTONE MINERS—SETTLEMENT OF THE WAGES DISPUTE— 
SHIPBUILDING ON THE TEES—SALT AT MIDDLESBROUGH— 
THE CLEVELAND ENGINEERS—THE RIVER TYNE. 

SrvceE I last wrote the ironstone miners’ wages question, which 

threatened to become such a serious affair for the North of Eng- 

land, has, as I anticipated, ter ted. On Saturday last, Morrison 
and Co.’s miners, of Brotton, held a meeting at Saltburn, and 
resolved to stick out for the advance of 2d. per ton. At that time, 
however, their fellow workmen at the two other pits at Brotton 
had returned to work on the masters’ terms, viz., 4d. per ton ad- 
vance, and it was believed in Cleveland that Messrs. Morrison’s 
men would resume their places in the course of afew days. On 

Tuesday last a large number of them went to work; the 

miners’ strike is therefore now happily ended. Last week I 

referred to the wages question of the ironworkers of 

the North of England. In December last they applied for an ad- 
vance of 10 per cent. The age was considered by the 

Board of Arbitration and Conciliation, and an advance of 5 per 

cent. was offered. The men, however, were not satisfied with 

this, and only returned to work on condition that the question of 

a further advance of 5 per cent. should be referred to Mr. Thomas 

Hughes, M.P. On Thursday last Mr. Hughes presided over the 

Board of Arbitration meeting at Darlington, and on the following 

day, after considerable discussion, the following agreement was 

adopted :—‘‘1. That, in addition to the 5 per cent. already given 
on the Ist January, 1870, a further 5 per cent. be given, applied in 
the same manner, and dating from the same period, as a condition 
of this agreement. 2. No other change to be made in the rates 
now existing before the Ist January, 1871, save that the following 
questions, as to which due notice has been given to the standi 
committee, shall not be excluded from investigation and speci 
decision—namely, the prices paid to the West Hartlepool iron- 
workers for shingling and forge rolling, and the prices paid for 
puddling and some other kinds of labour at Witton Park, and the 
works of Messrs. Bolckow and Vaughan at Middlesbrough. 3. It 
is further agreed that either side desiring a change on the 
1st January, 1871, or any subsequent date, shall give 
three months’ notice to the . N.B.—This agreement 
to apply to all .subscribers to the board who work in forges 
and mills, and who were reduced in 1867.” There 
was a large attendance on ‘Change at Middlesbroug 
on Thursday, and the settlement of both wages questions 
in such a satisfactory manner was the subject of general congratu- 
lation. A considerable amount of business in pigs, ‘plates, and 
angle iron was transacted at the prices which have ruled for the 
ast fortnight. There is little new toreport in the various 

Condes of the staple industry. The iron shipbuilding trade is 

very active. At Stockton both Pearse and Co. and Richardson, 

Duck, and Co., have several large vessels on the stocks, and at 

Middlesbrough Messrs. Backhouse and Dixon are exceedingly 

busy. On Monday they launched from their yard a fine screw 

steamer of 570 tons burden for the Bergen and Newcastle trade, 
and this week they will launch another vessel of 1100 tons burden. 

Both those vessels will be supplied with compound engines of 85- 

horse power and 95-horse power respectively, by Blair and Co., of 

Stockton, who, as I stated last week, have obtained much cele- 

brity for this class of work. I hear that Bolckow, Vaughan, and 

Co., the great iron firm, who lately commenced to sink shafts for 

the working of the salt deposits underlying Middlesbrough, have 

attained a depth of nearly 100ft., and are pushing forward the 

work. A new company has been formed to work salt, and will, I 

believe, shortly commence operations on a large scale. At the 

Cleveland Engineers’ meeting on Thursday Mr. Pendred attended, 

and took part in a discussion upon the paper read at the pre- 

vious meeting. The coal and coke trades are improving. In 

Durham and Northumberland the pits are working regularly, and 

prices are firm. e on the Tyne is in a tolerably satisfactory 

condition. The river has been very much improved lately by the 
commissioners. Twenty years ago there was only 5ft., and now 
there is 26ft. in the bar. Great credit is due to their able engineer, 

Mr. Ure, who at one time contributed so much to the improvement 

of the Clyde. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

LARGE ORDERS COMING INTO THE MARKET FOR FINISHED IRON : 
Inquiries in this district—HUNTING UP NEW ORDERS : The success : 
Valuable boiler plates in demand : Better inquiry for galvanizing 
sheets and best bar iron: Slightly more doing in hoops—THE 
AMERICAN TARIFF : Discussion here: The ilities—PRICES 
OF FINISHED IRON: No stronger—Pic Ron: Little doing: 
Prices firm—TRADE PROSPECTS: Official remarks upon it— 
ENGINEERING AND BRIDGE BUILDING CONCERNS: A valuable 
order anticipated, but lost— METAL ROLLING : Iron braziery : Iron 
bedstead: Orders anticipated and in the market—Woop EN- 
GRAVING IN BIRMINGHAM—BIRMINGHAM Wacon ComPpaNny— 
TEQUALITY OF RAILWAY RATES: Instances specified: Explana- 
tion and discussions: The remedies —CoaL: Fairly 
active—TESTING UNTRIED GROUND FOR COAL NEAR BIRMINGHAM 
AND IN THE SHROPSHIRE DIRTRICT—SUGGESTED COMMERCIAL 
VALUE OF PIT REFUSE—COLLIERY ENGINE TENDERS AND THEIR 
WAGES. 

THERE are indications that not alone in rails will there be some 

valuable orders soon upon the market, but that in general iron 


—— a ae —* 





also Russia and India will be sending out specifications. During 
the past week inquiries leading to this lusion have been made 
in this district. As the result of them tenders are now being 
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‘Lhe district through, there is, perhaps, slightly more doing at 
the mills and forges than there was last week. The activity with 
which new orders have been hunted up has chiefly led to this state 
of things. The new work embraces most of the kinds produced 
here, but the quality in almost a case is the best. Valuable 
boiler plates are in slightly better demand in those instances in 
which the makers have acquired repute by reason of their close 

ttention to the conditions laid down by our leading mechanical 
engineers, 

Thin sheets are still in request much under the capabilities of 
the producers ; but sheets of a heavier kind, required chiefly by 
the galvanisers, are in better demand. The Scotch galvanisers 
are now forwarding somewhat more valuable specifications. The 
iron is intended chiefly for the foreign markets. 

Bar iron orders likewise have been secured. Here the iron is 
intended chiefly for use in the smithies at home. The specifica- 
tions have been secured from most of the leading markets at home. 
One or two leading works have good orders in hand ef some stand- 
ing, obtained chiefly from large shipbuilding firms, and these latter 
have just added to their requirements in the same (the bar) line. 
Merchants in London and in the rural districts are also buying of 
the same class a little more freely. er: rounds, and flats, both 
large and small, are selling equally. In the less valuable qualities 
of we experience the competition of Cleveland and South 
Wales. From the southern pany the competition is strongest 
in the quality required to bear a tensile strain. 

Slightly more is perhaps being done in hoops for baleing cotton 
in the Southern States of America; but the inquiries on this 
a are much under the anticipated total requirements at this 
period. 

Much discussion arises out of the contemplated legislation in 
America as affecting the tariff duties upon iron and steel and upon 
goods composed of those metals. The best informed incline to 
the impression that there will be no alteration this year. 

The prices at which orders for finished iron are secured are not 
firmer than they were last week; nor do the makers least employed 
complain less loudly than those who are most actively engaged in 
working at a sacrifice of reasonable profit. 

In pig iron, whether made in this district or out of it, there is 
very little doing. Prices, on account of previous sales, are firm. 

The expectations as to the early future being a prosperous time 
are still uttered with confidence. In previous letters the officially 
stated views of commercial men here have been noticed. To what has 
been before said it may added that the chairman of the Wolver- 
hampton Chamber of Commerce, Mr. Henry Walker, has congra- 
tulated the members of that body on the prospects of better trade 
before them in the ensuing year. The indications pointing to a 
better state of things he finds in an improvement in the cotton 
trade, in the larger weekly returns of the railways, and in the 
increase in the Bank clearing house. 

The manufacturing trades as a whole are not much altered upon 
their condition last week. Engineering and bridge building 
establishments are complaining; they are short of work, prin- 
a because of the quietude of the consuming markets. ere 
and there, however, a valuable order, which had been tendered for, 
and which was expected with some confidence, has been lost by the 
more successful competing of other districts. One firm hereabouts 
had, with some confidence, calculated upon a foreign order that 
would have left them no doubt of finding work for most of their 
hands during at least three years ; but the issue has proved that 
there is many a slip between the cup and the lip in matters com- 
mercial as in matters matrimonial. The specifications are now 
being worked 2 many miles from this place. 

The metal rolling firms could do much more if the orders were 
forthcoming ; but they are not in depressed condition. Bolt and 
sheet copper is in moderate demand. Another supply of both is 
now required by the India Board. 

The iron braziers are gradually getting into better work than 
they have before been since Christmas. We hope to get here the 
order which the Trinity Board have sent into the market, and 
which embraces 1500 five-gallon iron oil-cans, intended for light- 
house necessities. 

The iron bedstead makers are fairly occupied in the commoner 
class of goods. Bedsteads for workhouse and hospital wards and 
for army barracks are most in request. In the ftirst-named the 
metropolis is at present the best market. 

A new fine arts trade is being introduced into Birmingham. It 
is that of wood engraving. An illustrated paper has been started 
| in Birmingham; and the proprietor does not see why he should 

have to send to London for his cuts, but believes in the possibility 
| of having the work as well done at home as in the metropolis, 
There is reason to conclude that in a short‘time wood engraving 
will 4 one of the established industries of the great hardware 

rough. 
| The Birmingham Wagon Company have made a profit upon the 
year of £29,618, after making full provision for bad and doubtful 
debts. With this they pay a dividend of 10 per cent. per annum 
on the ordinary capital, pay their 6 per cent. preference share 
liabilities now accruing, allot £2492 for depreciation of buildin 
and machinery, carry £3697 to the reserve and depreciation fund, 
and £4079 to the credit of revenue of the current year. The 
directors reported that the general depression of trade had again 
adversely affected the company’s operations during the past year, 
but they had the satisfaction of stating that an increased demand 
for wagons had lately arisen, and they anticipated that the current 
year would show a more favourable result. 

The inequality of the railway rates between this {district and 
London, and between other districts and London, continue to be a 
source of much complaint, as well by the ironmasters as by the 
producers of general metal goods. The Birmingham Chamber of 
Commerce, aided by the Chamber of Wolverhampton, like the 
Ironmasters’ Association, have for some time been moving in the 
matter ; but at present without any successful issue. There can 
be no doubt that we are suffering very seriously by the state of 
things to which objection ismade. Certain of our disadvantages 
were stated with much prominence at an annual meeting, held on 
Friday, of the Wolverhampton Chamber of Commerce. The 
chairman of the chamber, adverting to the clause in the report 
which referred to it, put the question tolerably much as here. 
From Wolverhampton to Fleetwood, 115 miles, for small parcels 
of hardwares they charged 15s., whereas to London (where 
Wolverhampton wanted to go for the Australian market), 
only nine miles further, the charge was 30s. For 5s, more 
the railways would carry the same goods 290 miles, viz., 
from Wolverhampton to Glasgow; and for 15s. more they would 
carry them 427 miles, viz., to Aberdeen. Now, Wolverhampton 
did not ask for these low c es to Aberdeen ; they did not want 
to send many hardwares to Aberdeen, but they wanted to send a 
great many to London; and why should not the railways charge 
the same to London, in proportion to distance, as they did to 
Aberdeen? If they did so the charge would be 12s., instead of 
30s. Again, the rate from London to Aberdeen was 5s. less than 
it was from London to Glasgow, although the distance was 137 
miles less in the latter case than it was in the former; therefore 
there could be no fairness in the present state of things either 
toward G! w or this district. If they took the article of steel, 
the charge from Sheffield to Wolverhampton was 25s., while from 
Sheffield to London it was only 22s. 6d., although the distance 
was nearly double ; and again, the rate foriron from Wolverhamp- 
ton to Liverpool was just the same as it was from Wolverhampton 
to Swansea, although Swansea was double the distance. 

t of the of the traders in their negotiations 
upon this matter with the Great Western and the London and 
North-Western Railway companies, the chief means of redress 
which seemed open to the chamber was the making of a link line 
of eleven miles, which, so soon as the railway from Wolver- 
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hampton to Walsall direct was completed, would give the Mid- 
land line direct communication with the,heart of South Stafford- 
shire. If such a loop should be determined upon the report of 
the chamber recommended the commercial public of 
the district to give it every assistance. The Mayor of 
Wolverhampton, who is a cartage contractor under the Great 
Western Railway, intimated that perhaps, with that line made, 
the state of things complained of might not be greatly altered; he 
urged the chamber to agitate for the reducing of the toll upon the 
Birmingham Canal, which being 14d. per ton per mile on raw 
material, such as pig iron, was unprecedentedly high, and pointed 
to Gloucester as the port which should be chiefly cultivated by 
this district. The freightage to Gloucester, it was shown, was only 
5s. 6d. per ton, and the rates by water were 10d. less than even 
that low sum. The Mayor’s argument was that the compet tion 
of the railway companies with carriers by water, either canal or 
sea, regulated the rates. Gloucester, notwithstanding that it was 
the cheapest port for South Staffordshire and Birmingham, yet 
was com tively undeveloped and unnoticed. 

The chamber took steps to strengthen the hands of the iron- 
— in their desire to obtain lower rates upon the Birmingham 

anal, 

The coal trade is fairly active. 

The intention of testing the untried ground at Westbromwich 
for thick coal, mentioned last week, occasions attention to be 
directed with increased earnestness towards Shropshire, with a 
view of establishing the underground character of the district 
between the proved South Staffordshire coal-field and the Shrop- 
shire field. During the reading of a paper on Monday last, ‘* On 
the Geology of the South Statfordshire Coal-field,” by Mr. Henry 
Beckett, to the members of the South Midland Institute of 
Mining, Civil, and Mechanical Engineers, of which he is the pre- 
sident, that gentleman expressed his confident belief in the exist- 
ence of coal in the district named; for he did not concur in the 
opinion that it had been washed away by denudation, and recom- 
mended the large proprietors of intermediate estates to subscribe 
for payment of expenses, and authorise the South Midland 
Institute to select suitable sites, and carefully prove the nature of 
the deposits by means of Walker’s admirable boring machinery, 
which was capable of accurately perforating and opening out 
the strata toa width of 3ft., and upwards of 4000ft. deep, thus 
bringing up the solidified strata in masses sufficiently large to 
exemplify, not merely the true mineral constituency, but also the 
exact inclination of the strata, and even to develope faults when- 
ever they intrude on the trials. 

During the reading of the same paper suggestions were thrown 
cut tending to show that much of that which is now regarded by 
pit proprietors as waste, and goes chiefly to build up the mounds 
of refuse round the mouth of coal shafts, may yet be turned 
to practical and profitable account. Mr. Beckett suggested that 
the aluminous shale which cumbered the colliery grounds as pit 
mounds might be used in manufacturing the modern metal 
aluminium, and in agriculture as a corrective to light sandy soils. 
He thought, too, it mlght be used in the manufacture of alum if 
the operations were conducted on a large scale. He had noticed 
that, during intense solar heat, the evaporation of ponds of water 
amid shale heaps left the sides peo se | incrusted with alum. 
The operation, therefore, would be perfectly simple and inexpen- 
sive. 

Mr. F. Smith, the representative of the Earl of Dudley, has 
intimated to a deputation of colliery engine tenders who desire a 
rise of wages that the men in his lordship’s employ would receive 
an advance equal to half a day’s wages per week. Mr. Smith is 
the present chairman of the coal trade of South Staffordshire and 
East Worcestershire, and speaking in that capacity he intimated 
that the coalmasters generally seemed anillling to act upon the 
memorial which the men had presented. 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Description of new orders offered : Inquiries 
from Russia : Probability of large orders : Trade with the United 
States: Inquiries from continental markets: The home trade : 
Its anomalous position : Effect of the rise in Staffordshire : Pros- 
pects of the rail department—THE TIN-PLATE TRADE: Unwilling- 
ness of buyers to give higher prices : Firmness maintained—THE 
STEAM AND HOUSE COAL TRADES—THE TaFF VALE RAILWAY 
Company: Dividend for the half year—GUNPOWDER EXPLOSION 
AT THE Morra CoLLigRY — RETURNS OF THE TRADE OF THE 
SouTHWALES PORTS. 


Some few fresh contracts have, been offered in the market since 
last report, but they have been only for small quantities, and as 
arule they were not suitable orders for the large works of this 
district. It was hinted last week that inquiries were commencing 
to be made on Russian account by the agents of that Govern- 
ment in this country. This is now fully confirmed, and it is pro- 
bable that, before another month or six weeks pass away, there 
will be several additional contracts placed on account of the 
Muscovite empire. With the Uni States a very fair trade 
is being done; in fact, the clearances of several of the 
American markets are considerably in excess of what was 
anticipated some two or three months ago. The large exports 
to New Orleans indicate that the long depressed industry 
of the [Southern States has at last given place to a more satisfac- 
tory state of things. Important railways are in progress there, 
and it is probable that in the course of this and the next year they 
will be larger customers for the materials of this district than for 
many years past, Continental inquiries are tolerably numerous, 
there being nothing special to note in connection with the demand. 
On home account the position of the trade is rather anomalous, 
the large rise in Staffordshire being only obtained by a few of the 
leading makers there, and the second-class houses, although they 
—- to adhere to the list quotations, are competing in many 
ranches with South Wales and other districts. The prevalent 
belief seems to be that although the advance of 
20s. was ill-timed, and not warranted by the then 
condition of business, that before the spring is over there will be 
a sufficiently large increase in the requirements of buyers to 
enable the makers to obtain the full list rates. The prediction, 
it is to be hoped, will be verified, for unless makers are able to 
maintain their ground firmly it is pretty clear that it will be found 
necessary to withdraw some portion in the promised advance in 
the scale of wages tothe men. It might be added that as far as 
the rail department is concerned, no doubt is entertained that 
unusually heavy contracts will be given out this year. 

In the-tin ary? trade the firmness referred to last week is fairly 
maintained, but it must again be admitted that buyers show more 
unwillingness to pay higher prices for plates. They are disposed 
to make larger purchases at the old prices, and this is the full 
extent of what they evince a readiness to do. Not until the 
spring has fairly set in can anything like a reliable opinion be 
expressed as to where r tive quotations can be obtained 

ere is increased firmness evinced in the steam coal trade, and 
the principal colliery proprietors are able to cane te pits goin 
with rity. ere is a full average inquiry from the geianipal 
continental markets, and merchants find it less difficult than usual 
to get thing ap hing current quotations. The unusually 
severe weather which has prevailed during the week has brought 
about considerable briskness in the house coal trade. The local 
consumption has largely expanded, and coasting requirements also 
show an increase. 

The directors of the Taff Vale ery A Company have deter- 
mined upon recommending a dividend at the rate of 10 per cent. 
= annum for the last year, as compared with 94 per cent. in 

e previous and 9 percent. in the corresponding half years. There 
has been a large increase in both the iron and coal traffic during 








the last half year, which indicates that the staple trades of the 
district are greatly improving. 


of January and the corresponding month of last year are as 


annexed :— 
Exports or Coa. 


January, 1870. January, 1869. 
Tons. ‘ons. 
Cardiff 2. cc .- cc co co 214,408 oo oc cc co 177,081 


SE 20. oo cx ee 
REM so. 580. <0, we 
ME os 00 ccon | ie 


Newport... «2 «2 e+ «+ o« 
Swansea... «. 2 ee +s of 
Llanelly .. oc «+ «¢ ef eo 


Sarements CoastwIise. 


January, 1870. January, 1869. 
Tons. Tons. 


Cardiff .. cc co cc co co 58,868 .. oo o- 66,854 
Newport.. «sc oo cc ce co 68,824 .. 6 o« 53,726 
Bwansea.. oo «2 co co co 18,215 we oc co oo 18,297 
Llanelly .. sc oo «+ co oe 8747 oe . 0 ce oe 5974 


Cardiff also exported 22,407 tons iron, and 5154 tons patent fuel; 
Newport, 7286 tons iron, end Swansea 2655 tons iron, and 10,169 


tons patent fuel. 

A shocking explosion of gunpowder occurred at the Morfa Col- 
liery, the property of Messrs. Vivian and Sons, early on Monday 
morning. It appears that the men were at the time proceeding to 
their work, and a number of them had descended the pit. Sinkers 
were engaged in the principal drawing shaft in sinking the shaft 
to a deeper level, and to prosecute their work by blasting they 
kept a storage of powder more or less large in the pit. This 
storage it was ascertained was beyond all doubt what, in some 
unaccountable way, exploded, as no traces of an explosion of fire 
damp was seen. The loss of human life was considerable, about 
twenty-three men and boys being killed, and several others 
seriously injured. About twenty-nine horses were also killed. 
The colliery is, according to all accounts, a well managed one, the 
manager being Mr. William Grey, who has great experience in 
colliery working. The colliery is well ventilated, and every pre- 
cautionary measure was adopted to guard against explosions. 
It is not known what quantity of powder the men had in store, 
but there is no doubt they had more than was allowed by the rules 
of = colliery. The shaft was considerably damaged by the catas- 
trophe. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


NATIONAL STEAMSHIP CoMPANY—SoUTH YORKSHIRE IRON TRADE 
—Mr. Fiuuiter, C.E., ON SEWAGE——LONDON AND NoRTH- 
WESTERN Rartway: The Lime-street tunnel — TYNE STEAM 
Surpprinc CoMPANY—BOILER EXPLOSION AT SHEFFIELD—NEW 
RAILWAYSTATION AT PRESTON—TELEGRAPHIC DELAYS—EXPORTS 
FROM THE MERSEY—SMOKE PROSECUTIONS AT LEEDS—MAN- 
CHESTER STEAM USERS’ ASSOCIATION — LIVERPOOL WATER- 
WorRKS: Reservoir at Rivington. 

THE National Steamship Company (Limited) pays a dividend upon 
its shares for 1869 at the rate of 10 per cent. per annum, in addi- 
tion to a bonus at the same rate. The company has now a fleet 
of ten vessels, and is building two more of increased size and 


capacity. 

The South Yorkshire iron trade continues in a satisfactory state. 
Mr. Filliter, C.E., lectured in the Philosophical Hall, Leeds, on 
Tuesday evening on the sewage question. 

At the last weekly sitting of the Mersey Docks and Harbour 
Board it was decided that the several plans of river approaches 
which have been prepared by the engineer (Mr. G. F. Lyster) 
should be lithographed and circulated, with the reports prepared 
upon them, for the information of the Dock Board and the public. 
The tunnel between Lime-street station and Edgehill, Liverpool, 
on the London and North-Western Railway, has been for some 
time undergoing extensive alterations and improvements in order 
to admit of the trains being conveyed to and from the Lime-street 
station by 1 tives, instead of by the rope and stationary 
engines at Edgehill, which the directors have resolved to abandon 
altogether. An improved system for lighting and ventilating the 
tunnel being considered necessary, a ventilating shaft 150ft. in 
height, and 50ft. diameter at the base, tapering to about 30ft. at 
the top, has been erected at the side of the tunnel, which has 
been opened out for the purpose at a point in Smithdown-lane, 
200 yards from the Lime-street station, and 800 yards from 
Edgehill. In this shaft is placed a wrought iron fan, which will 
be driven by engines now being erected. Perfect ventilation of 
the tunnel will thus be secured, and it will be rendered 
free from the unpleasantness of steam issuing from the 
engines. On the completion of the works all the trains 
brought to Lime-street will be drawn there by locomotives, 
the delay attending the use of the stationary engine at Edgehill 
being thus avoided. The ventilating shaft and the works in con- 
nection with it were designed by Mr. J. Ramsbottom. — 

The prospects of the Tyne Shipping Company (Limited) appear 
to be improving.: The directors have during the past year supplied 
the Grenadier steamer with new boilers, and the Che 

steamer with new boilers and engines; the improvements and repairs 
carried out in the steamers represent a total outlay of £8,000. In 
both cases improved appliances for economising fuel have been 
introduced, and a considerable saving in the working expenses of 
the two steamers has already accrued. The company has now nine 
steamers—the Admiral, the Brigadier, the Chevy Chase, the 
Dragoon, the Earl Percy, the Grenadier, the Lord Raglan, the 
Otter, and the Sentinel. 

Mr. Bourne has been obliged from failing health to resign the 
office of engineer of the northern division of the North-Eastern 
Railway. Mr. F. Harrison has been promoted by the directors to 
the vacant post. — 

A boiler explosion occurred on Monday on the premises of 
Messrs. W. Tyzack and Sons, Abbeydale Works, near Sheffield. 
The cause of the explosion is supposed to have been the freezing- 
up of the pipes which supplied the boiler with water. One person 
has died from injuries received from the effects of the a 

The London and North-Western and Lancashire and Yorkshire 
Railway companies propose to erect jointly a new railway station 
at Preston. The new station will be extended on the south of the 
present site. The East Lancashire platform, as it is termed, will 
be extended about 500ft.; the engine and goods sheds will 
remain as at present ; on the west side, the block of buildings 
will be removed somewhat further back ; there will be a platform 
900ft. long and about 30ft. wide ; eastwards, two lines of rails ; 
then a platform, 800ft. long ; afte: , @ second double line of 
rails ; then a third platform, 650ft. long. 

There have been great complaints as to telegraphic delays during 
the past week. There is only one remedy—an increase in the 
number of wires and an augmentation in the staff employed. 

The value of the British goods exported from Liverpool last 
year was £74,882,550, oe £68,088,913 in 1868, £74,243,321 in 
1867, £87,019,010 in 1 
exports to the United States figured for the following amounts :— 
1869, £18,972,399 ; 1868, £16,288,231 ; 1867, £16,375,777 ; 1866, 
£23,314,385 ; and 1865, £18,294,423. 

Prosecutions for smoke nuisances continue to be instituted 
before the Leedsmagistrates. William Parker, a stoker em oe 
by Messrs. Stocks and Sons, paper manufacturers, was c 
with a comrade with —— i = constructed fur- 
naces. Parker was fin 0, and in default of payment—it being 
a second conviction—he was sentenced to one month’s imprison- 
ment. The other man (John Wood) protested that his 
had been carefully fired, and as it was first offence he was only 
fined 40s. and costs. 








It appears that during December Mr. Fletcher, chief engineer 
of ihe Mandhocter Steam Users’ Association, made 298 visits of 


ig: : 
The returns of the trade of the South Wales ports for the month | seven boilers were tested b 








, and £73,148,065 in 1865. In these totals | 


inspection, and examined 679 boilers, viz., 492 externally, 12 
internally, 3 in the flues, and 172 entirely, while, in addition, 
hydraulic pressure. In these boilers 
100 defects were discovered, six of them being dangerous. During 
1869 no fewer than 5909 boiler examinations were made by officers 
of the association, 3847 of these being external, 80 internal, 58 in 
the flues, and 1924 entirely. The total of 5909 represents the 
highest number of examinations attained in any one year of the 
association’s history. The result of the examination was that 1331 
defects were met with, 83 of them being dangerous; many of the 
defects would, if undiscovered, have ultimately led to explosi 

On the whole Mr. Fletcher considers that the general standard of 
boilers is improving ; at the same time, explosions are not on the 
decrease. Mr. Fletcher observes :—‘‘ More explosions arose from 
and more persons were killed by the plain cylindrical externally 
fired class of boiler than any otner. ‘Ihe introduction of the in- 
ternally fired Lancashire boiler in the place of the plain cylindrical 
externally fired boiler would certainly be productive of safety, 
and, it is thought, of economy. Ali boiler explosions may, as a 
tule, be attributed to the neglect of the boiler maker, the boiler 
owner, or the boiler minder.’ 

It is stated that a new reservoir at Rivington, in connection 
with the Liverpool Waterworks, has cost upwards of £120,000. 
The late Mr. Duncan, water engineer, estimate that the outlay 
would be £97,000. 








PRICES CURRENT OF METALS AND OILS. 
Correr—British—cakeand tile, £ Fe ae sd.) £ a £684. 




































Per TON cevecccccccecece| 70 0 0.. 7010 0| 79 0 0O.. 8110 @ 
Best selected ..cccccscescee| 722 0 O.. 7210 0| 82 0 0.. 8310 O 
Sheet ........ scsccccccecess| 16 0 0.. 78 0 0/8310 0.. 8610 0 
Bottoms .ececoccescces eooe| 79 0 0.. 80 0 O| 8610 8810 U 
Australian, per ton ........| 72 0 0.. 7410 0| 83 0 0.. 87 0 0 
Spanish Cake ....00.. 00 0.. 0 0 0/75 0 0..76 0 0 
Chili Bars........0¢ 66 0 0.. 67 0 0/74 0 0..75 0 0 
Do. refined ingot 6915 0.. 7110 0/7610 0..79 0 @ 
YeLiLow Metat, per Ib. 0 0 6 O 063] 0 0 6 0 07% 
Iron, pig in Scotland, to: 214 9 cash 215 5 
Bar, Welsh, in London -| 7 5 0.1. 710 0} 610 0.. 615 @ 
CS sevee -| 6 5 6. 6 7 6) 600... 0006 
Staffordshire | 8 2 6.. 8 7 6| 750.77 6 
Rail, in Wales...... covcceee| 615 0.4. 7 5 0' 6 0 O.. 6 2 EG 
Sheets, singlein London ..} 10 2 6..10 5 0| 950..000 
Hoops, first quality ...«....} 815 0.9 5 0/ 850.876 
Nailrods evcsccccccccsccses| 8 O 0.. 810 0] 7 7 6... 812 6 
Swedish.....ccc-ccccsccccees| 915 0..10 5 0/10 0 0.2.10 5 0 
LeaD, Pig, Foreign, perton ..| 18 7 6.. 0 0 0/1812 6..1815 0 
English, W.B. .. oes 1910 0.. U 0 0/2015 0.. 2017 6 
Other brands 0..19 0 0/19 5 v.19 7 6 
Sheet, milled 0..1910 0/20 0 O.. 000 
Shot, patent.. 0.. 0 0 0} 22 0 0..22 5 @ 
lor minium 0.. 0 0 0/2010 0.. 2015 0 
White, dry .. 0.. 28 0 0/27 v 0..29 0 0 
ground in oil .. 0.. 29 0 0/27 0 0...30 0 0 
Litharge, W.B. ..c:cecccece| 0 0 0.6. 0 0 0124 0 0. 000 
QUICKSILVER, per bot. ........| 617 0.. 0 0 0] 617 0.. 000 
SPELTER, Silesian, perton....| 19 0 0..19 5 0/21 5 0.. 2110 0 
English V& 8 .....+..06. e--|19 0 0.. 0 O 0] 21 0 0.. 21 5 0 
ZINC, ditto sheet.coccescsceeee| 24 YU 01. 0 0 0/26 O O.. 2610 O 
STEEL, Swedishfaggot........| 0 0 0.. 0 0 0} 000.. 000 
Keg.e--scoce eee ee --/15 0 0.. 0 0 0/15 00.000 
Tuy, Banca, per cwt. 516 0.. 517 0] 514 0.. 515 @ 
traits, fix 514 0.. 515 0] 514 0. 000 
For arrival .. 514 0.. 515 0] 514 0.. 000 
English blocks 516 0.. 517 0} 516 0. 000 
Bare occccces -| 517 0.. 518 O| 517 0.. 0 0 @ 
Refined, in blocks....... -| 519 0.4. 6 00) 60 0.0086 
TrvpLaTEs, per bx of 225 sheets 
IC COKC wc cccccccccccccecc ce 120. 15 0)13830.:1650 
2. Ge 2 Ol S$ On 3. OS 
1 8 0.. 110 0} 110 0% 1h @ 
114 0. 116 0} 116 0. 117 0 
021 0.. 021 6) 015 6... 016 6 
015 3.. 019 6) 013 0.. 015 0 
400. 000 300. 0006 
34 0 0..35 0 0/31 0 0.. 32 0 0 
89 0 0..90 0 0/98 0 0.. 000 
39 00. 000/38 00.000 
87 0 0.. 38 0 0/387 0 0.. 000 
36 0 0.. 000/33 00. 000 
82 0 0.. 33 0 0/31 0 0..32 0 0 
, 60 0 0.. 0 0 0/55 0 O.. 000 
03 0 0.. 59 0 0|/51 00.52 00 
4010 0.. 0 0 0/4110 0. 000 
31 0 0.. 3110 0/28 0 0.. 000 
4 00. 00 0/3 00... 0006 
4210 0.. 4215 0/8215 0.. 000 
40 0.. 0 0 0/33 00. 000 
42lu 0. 000) 000.000 
| 76 0 0. 0 0 0/72 0 0..74 0 O 
|} 35 0 0.. 0 0 0/37 0 0.. 38 uv ¥ 
PRICES CURRENT OF TIMBER. 
1870. , 1869, 1870. 1869 
Per load £64 4, £4 8 Per load— £4e£40 £64 
Teak ....seeeeeeeee11 51115 10 1012310) Yel. pine, per reduced C. 
Quebec, red pine .. 315 415) 315 41> | Canada, Ist quality 13 10 1910/16 017 10 
yellow pine... 4 0 5 0| 3 & 410) 2Qnddo. .. 13 01310 1110 i210 
St. John’s N.B.. yel 0-0 Y O| Uv 0 O O| Archangel, yellow.. 10 10 1210 101013 6 
Quebec, oak, white.. 515 6 5/ 510 6 0 | St. Petersburg, yel 11 10 12 10 10 15 1815 
birch + $15 415| 4 5 417 | Finland .......... 6 5 710) 610 7 0 
elm - 455 5) 45 510) - 7 0 9 O12 O13 0 
Memel ..... -0400/000 0) : 8 0 910| 8 Oo 915 
Dantaic, oak ~4565 40 415) 0000/0000 
«25 4 0/310 40 - 9 01010) 9 010 0 
Memel, fir +» 2 5 310] 210 810 Soderhamn +. 80 9W) 0000 
IGR wees +310 3 2/ 215 4 0 Christiana, per C. 
Swedish ..........2 2 213/ 3 2 2 7)| lduft.by 3 by9$10 0 12 10] 10 101310 
Masts, Queb. rd. pine 310 6 0] 4 0 6 a|| in. yellow byt 
yl pine 4 5 6 0} 410 6 O| Deck plank, Unt. oo000 0000 
ine®? OO 0} 0 00 0) per 40f.. Sin, .. 
Lathwood, Dantz fm.4 0 6 0 | 510 6 10 | Staves. per standard M. 
Bt Peter's 6 6 6 5| 710 810 | Quebec pipe ...... 65 0 67 10] 77 1" 80 
Desks per C. 120. by 3A, Sin mi bptets ee puncheon .. 18 019 0| 210 S110 
uebec, w! ce tic, crown... ; 
BeJohuwhtspruce 015,19 0| 0.00.0 Pipe s---..., {240 0 1500/1350 1600 








BESSEMER PATENTS IN THE SrtaTEs.—The Commissioner of 
Patents will on Saturday next decide against an application that 
has been made fox the extension of the Bessemer steel patent in 
the United States. 

THE BELGIAN [RON TRaDE.—(From our Correspondent).—The 
Belgian iron trade displays continued activity. The contract fora 
great bridge amet 5 to be thrown over the Old Meuse, near 
Dordrecht, will be let March 10th. 

THE Frost.—Our knowledge of meteorology is, in spite of 
Admiral Fitzroy’s laudable efforts, lamentably small, but the 
present severe weather, occurring as it does after four days of 
nnprecedented rainfall, confirms a theory which that accurate 
observer, Gilbert White, held in the last century. The terrible 
long frost of 1739—40 set in after a rainy season, and when the 
springs were very high ; the autumn preceding January 1768— 
another severe period—was extremely wet ; and the historian of 
Selborne commences his account of the remarkable frost in 1776 
in these terms:—‘‘The first week in January was uncommonly 
wet, and drowned with vast rains from every quarter ; from 
whence may be inferred, as there is great reason to believe in this 
case, that intense frosts seldom take place till the earth is per- 


. fectly glutted and filled with water.”— Pall Mall Gazette. 


MopERN INVENTIONS.—Thatgreatinvention the “‘Chronograph,” 


' which times all the principal events of the day, and has super- 


ee aoe os The prices range from 5 to 100gui 


seded the old-fashioned “‘ Stop-watch,” seems likely to be eclipsed 
in fame by that still more useful invention the “‘ Keyless Watch.” 
The fact of no key being required renders these Watches indis- 

le to the traveller, the nervous, andinvalids. The enormous 
number sent even by post to all parts of the world is a convincing 
Mr. J. W. 


of them are manufactured by ENSON, 


| Old Bond-street, and of the Steam Factory, Ludgate-hill, Lond 
teresting histori 


' who sends post free for 2d. a most in’ 


on, 
rical pamphlet 


upon wa ing.—[Apvt.] 
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THE BECKTON WORKS OF THE CHARTERED 
GAS COMPANY. 
No. IV. 

‘We have before alluded to the accusation that the new 
pier at Beckton had produced the mud shoals complained 
of by the Barking memorialists. Some interesting facts 
connect themselves with this feature in the Chartered 
Company’s works. It certainly seems rather a bold stroke 
to carry a pier some 400ft. out into the river with a curved 
course of 385ft. more, and it might be expected that such 
a structure will have some tendency to arrest the mud 
which otherwise would be swept away by the tide. But it 
must be remembered that this pier is in its construction 
unlike any other on the Thames, being supported on iron 
cylinders, which offer an insignificant amount of resistance 
to the dynamic action of the stream, Allowing this resist- 
ance to be something—though it really can be very little— 
there is a contrary effect to be taken into account, namely, 
the influence of the new river wall. This structure, by 
narrowing the channel and substituting a smooth curvi- 
linear surface for a rough ridge or bank on the foreshore, 
cannot fail to increase the scour. We have here a real em- 
bankment, corresponding—though on a somewhat smaller 
scale—to that with which the public are familiar in the 
bend of the river between Waterloo Bridge and West- 
minster. It may be safely asserted that whatever may be 
the mud-collecting power of the pier, it is more than 
counterbalanced by the scouring effect of the embankment. 

That there is at the present time a considerable depth of 
mud in front of the Beckton wall cannot be disputed. But 
mud several feet in thickness was found by the contractor 
when he first began his pier work, and mud, moreover, of 
a peculiar character, The stench experienced by the 
workmen employed over the whole of the works whenever 
the tide was down and the wind set from the river, was 
tolerable evidence as to the nature of the sediment which 
covered the foreshore. Unprofessional witnesses to the 
extent of a thousand or more have been quite satisfied as to 
the reality of “sewage mud” in front of the wall. 

With some fluctuations, to be accounted for by the differ- 
ence in the flow of the river in spring and autumn, this 
deposit of mud appears to increase. At this time it is 
10ft. thick at the pier head, and at least 15ft. thick— 
perhaps 20ft.—close against the wall. There may be 
“dead water” in this bend of the river; if so, the greater 
is the objection to the discharge of sewage close at hand. It 
frequently occurs that the London sewage on the northern 
shore is discharged before high water, it being impossible 
at all times to keep the sewage back until the commence- 
ment of the ebb. A heavy rainfall will fill the reservoir 
to that point which renders it imperative for the sluices to 
be opened, and on such occasions the dark line of sewage 
is to be seen travelling past Beckton up towards Wool- 
wich. When the tide stops the sewage stops with it, and 
then has to travel back again. Such a’ process is of course 
accompanied by the precipitation of sewage matter, which 
mingles with the ordinary mud, and increases its bulk. 
The subject may be passed by for the present, but we have 
no doubt it will attract public attention at some future 
time. 

From these outworks of the great gas factory we revert 
once more to details of construction. Last week we gave, 
inter alia, engravings of the boiler houses, but were com- 
pelled to postpone our description of that part of the 
works until the present opportunity, There are two 
boiler houses, each 51ft. 9in. long, by 13ft. 3in. wide, 
within the walls, the height from the ground to the 
springing of the principals being 26ft. Gin. There 
is a chimney provided to each house, situated in the rear 
and detached therefrom. Each chimney has a height of 
80ft. ; the flue is 5ft. square at the base, and 3ft. square 
at the summit, lined inside with fire-brick built in 
fire-clay mortar. The lining has a thickness of Qin. at 
the plinth, and a mean thickness of 7in. to the height 
of 40/ft., and is bonded into the other brickwork at 
intervals, To every 5ft. in height of the chimney there 
is formed a ring of brickwork, four courses deep, set in 
Portland cement, having an iron band at the top 2}in. 
by jin., and at the bottom a hoop iron band. The flue 
from the boilers to the chimney is 5ft. wide by 4ft. 6in. 
high, lined with fire-bricks 9in. thick. The cap at the 
top of the chimney is of terra cotta, 

The roof has six principals of wrought iron, each 
having a span of 33ft. 3in., and a rise of 8ft. Qin, 
placed 8ft. 3in. apart between centres, except at the 
gable walls, where the space is only 5ft. 3in. The 
rafters are of T-iron, 5in. by 3in. by 4in., the ties 
of round iron, 13in. and 1jin. diameter; the king rods 
of lin. round iron, the queen rods of Zin. round iron. The 
struts next the springing are of T-iron, 2in. by 2tin. by 
2in., and those next the centre of T-iron, 3in. by 24in. by 
zin. The slating laths are of L-iron, l3in. by 14in. by 
7;in., fixed 104in. apart, for Duchess slating, and riveted 
to principals at each time of crossing mar 4 in. rivets. 
Wooden fillets are secured to the iron laths by means of 
wood screws. The slating is single, or “space” slating, the 
slates being secured to the wooden fillets.. The fluor in 
front of the boilers is formed on a bed of blue lias lime 
concrete 9in. thick, laid on the made earth, and is paved 
with bricks laid on edge. 

The two meter houses are each provided with a meter 
room, 47ft. by 37ft. by 24ft. 2in. high ; a laboratory, 31ft. 
by 14ft. lin. by 13ft. high; a photometer room, 15ft. 14in. 
by 14ft. lin. by 13ft. high ; and an office of like dimensions. 
The foundations have been carried down to a common 
depth of 27ft. below Trinity datum. The trenches for 
the foundations have been filled up with lias lime 
concrete, composed of one part ground lias lime and 
seven parts gravel, the gravel composed of three parts 
sand and four parts coarse stones, up to 14in. diameter. 
Five feet of concrete only was allowed to be filled-in in 
one day. The brickwork was commenced 7ft. 6in. below 
Trinity high-water mark. At a distance of 4in. below the 
at mec (Trinity datum), a band of four courses of 

ricks, laid in Po: d cement mortar, is formed for the 


purpose of carrying the rolled joists which support the 





floors. The coping is lft. 4in. by 9in. throughout, in 
stone, put together with slate dowels. e window-sills 
are each lft. by 6in.; door-steps, 4ft. by 1ft. 9in by 6in., 
and door-heads, 7ft. by 2ft. by Gin. The templates under 
the principals of the roofs are of the dimensions lft. 2in. 
by 9in. by 3in., and Ift. Gin. by 9in. by 3in. The terra 
cotta figures and dressings of the several windows and 
doors, as shown in detail in our engravings, are of the best 
Blashfield terra cotta. The tloors are carried on rolled 
joists, each of the I pattern, 7in. by din. by Zin, for the 
laboratory, photometer room, and office; and 8in. by 4in. 
by Zin. for the meter room. The joists are built solid in 
the walls on four courses of brickwork in cement, with 
Yin. bearings, The roof of the meter-house has five prin- 
cipals of wrought iron, having each a span of 37ft., and a 
rise of 9ft. 8in., placed 7ft. 104in. apart between centres. 
The rafters are of T-iron 5iu. by 3:n. by tin. ; the ties of 
round iron 1$in, and lin. diameter; kivg rods of lin., and 
queen rods of fin, round iron, The struts next the centre 
are of T-iron 4in, by 3in. by Zin., and those next the 
bearings of T-iron Sin. by 2hin. by #in., the valley pieces 
being of L-iron Bin, by 3in. by Zin. The roofs ot the 
laboratory, photometer room, aud office, are composed of 
ten principals in all (five in each wing), each principal 
having a span of I4ft. lin., and a rise of 3ft. 9in., fixed 
5ft. 24in. apart from centre to centre. The rafters are of 
T-iron 3in. by 3in. by Zin., with ties of lin. round iron ; 
king rods of Zin. round iron; and struts of T-iion 3in. by 
2in. by in. There is a ventilating louvre over three of 
the principals to the laboratory, and a secondary principal 
to the transept roof of the meter-house. This latter will 
have rafters of T-iron 4in. by 3in. by 2in., with 1}in, ties, 
and Zin. king posts. The laths and slating are the same 
as described for the boiler-houses. 

There are two exhauster houses, each provided with an 
exhauster room 55ft. by 21ft.. and an engine room 26ft. by 
25ft., each room being 26ft. Gin. high from the floar to the 
springing of the roof. The foundations, conerete, brick- 
work, and terra cotta, are similar in these buildings to 
those described for the meter-house. There are nine prin- 
cipals in the roof, seven in the wings, and two in the central 
portion of the house. The wing principals haye a span of 
25ft. and a rise of 6ft. 9in., placed 6ft. Gin. apart between 
centres, except at the walls, where the space is 6ft. 4in. 
The rafters are of T-iron 4in by 3in. by fin, ; with ties lin. 
and lin. diameter, and king rods lin, diameter. The 
struts are of T-iron, 3in. by 3in. by in. The roof to the 
central part of the house is carried on two principals only, 
placed p aa across the central portion of the build- 
ing, and connected together at the point of intersection 
over the centre. The span from corner to corner is 38ft. 
3in., with a rise of 6ft. 9in. 

The rafters are of T iron, 5in. by 4in. by 4in., with ties 
l4in. diameter, queen rods lin. diameter, struts next the 
centre of T-iron, 3in. by 3in. by Zin., and struts next the 
springing of the roof, of T-iron 3in. by 24in. by jin. 
There are four auxiliary principals to these latter, to form 
the transept and gables to the central portion of the build- 
ing on the four sides of the same, two having a span of 
17ft. 3in. and arise of 3ft. llin., and two a span of LO5ft. 
7in., and arise of 3ft. llin. The rafters are of T-iron. 4in. 
by 3in. by 2in., ties lin. diameter, and king rods Zin. 
diameter. The remainder of the roofing is of the same 
scantling as that previously described for the meter-houses. 
The flooring of the exhauster rooms is carried over rolled 
joists of T-iron, Sin, by 4in. by Zin., bearing on the outer 
walis of the house and on the exhauster foundations. 

Eventually there are to be two purifying houses, 
although only one is in course of erection. Each house is 
to have two wings, and an open yard 250ft. square. Each 
of the wings is 250ft. long by 76ft. 9in. broad. 
and will accommodate twelve purifiers, each 25ft. 
diameter, in two lines of six each. There is 
provided a basement and an upper floor to each of the 
wings. The up per floor is situated 16ft. Gin. above the 
bottom one. e foundations, concrete and brickwork, 
correspond to those previously described for the other 
houses. The foundations of the columns to carry the puri- 
fiers are made of lias lime concrete, 6ft. square, carried 
down about 27ft. from Trinity datum. The foundations of 
the scrubbers are only laid 2ft. below the surface of the 
ground, or 9ft. when completed. 


concrete, lft. Gin. thick. There are brick piers, 3ft. square, | 


under the purifier columns, and 3ft. 44in. square under the 
roof columns, carried up from the footings on the concrete 
to the level of the bed stones, 4in. below Trinity datum. 
There isan impost stone on each of the brick piers, forthe puri- 
fier columns, at Trinity high-water mark, 2ft. 6in. by 2ft. Gin. 
by 4in., and under theroof calumns, at thesame level, stones 
2ft. Yin. by 2ft. 9in. by 4in. The pilasters of the wing havestone 
caps, 8ft. by 4ft. din. by 1ft., formed in two parts. To each 
wing of the purifying block there are forty-eight cast-iron 
columns tocarry the twelve purifiers, being four to each puri- 
fier, each column 12in. diameter, and 12ft. lin. long over all. 
The columns are spaced 17ft. 6in. apart, and are secured to 
the brick piers and stones on which they rest, by means of 
four holding-down bolts, 1}in. diameter and 3in. long, for 
each column. There is a row of cast-iron columns carrying 
the roof along the centre of each wing, spaced 35ft. hetween 
centres, being § columns to each wing ; each column lft. 
3in. diameter abeye the base, and 28ft, fin, in length, 
cast in metal Jin, thiek at the top and lin, thiek at the base 


lattice. R rders are placed on the columns, carrying 
rails (74Ib. per Sinead gard), on which is the earriage 
and gearing fer the of lifting purifier lids. 


There are a _, cage! in a rap: bape moment 
8ft. 9in, apart, purpose of carryin i ong 
the inner face of the walls. The cast inte columns have 
all been filled with Portland cement after being fixed in 
position. 

Along the centre line of each wing of each purifying 
house, and su; by the roof col there is a row 
of curved lattice ers carrying the roof gear 
and traveller for lifting the purifier lids. The ers are 
secured to each other back to back over the contre line sd 
the columns, by means of 3in. rivets, attaching the angle 
Lous cone te baci the rivets being spaced 4in. be- 





The foundations are of | © 





tween centres. The girders are also secured to the capitals 
of the columns by means of four Zin. tap screw bolts to each 
end, passing through the bottom flanges. The flanges are 
formed of a 9in. by in, plate, and two angle irons each 
4in. by 3in. by 4in., and lattices 5in. by ,%in., secured- 
to the angle irons by means of three 3in. diameter rivets in 
each end. The rails which carry the traveller are sus- 
pended from the girders by means of three T-irons in each 
opening, the T-irons each 4in. by 3in. by 4in., cranked 
and attached in the manner shown on our engraving, by 
means of four zin. diameter rivets. The roof of each 
block of purifying houses is carried on fifty wrought iron 
principals, besides semi-principals hipped at each end of 
the buildings. The principals are arranged in two rows, 
supported along the centre line of each wing on the 
columns and lattice girders previously described. The 
span of each prvecigal is 35ft., having a rise of 7ft. 3in., 
and spaced 8ft, Siu. apart between centres. The rafters 
ave of T-iron, fin. by din. by tin., ties of iin. and 1 in. 
round iron, suspending rods at centre ljin. diameter, and 
those at the sides lin. diameter. The struts near the 
centre are of T-iron, 3in. by 3in. by 3in., and those next 
the bearings of T-iron, 3in. by 2in. by jin. The semi- 
principals at each end of the wings have scantlings 
corresponding to those of the main principals, and 


are placed at similar distances apart. The iron 
passes | laths are of L-iron, l?in. by lin. by tin, 
spaced and fixed in a manner similar to that de- 


scribed for the meter-houses. A ventilating floor,as shown 
on plan in our engravings, is earried on rolled joists (4ft. 
apart) of T-ipon, 9in. by 4in. by #in., and covered with 3in. 
York loading stone. The slating is similar to that described 
for the boiler-houses. The basement floor of each build- 
ing is level with Trinity high-water mark, and is formed of 
Yin. of blue lias lime concrete and 4tip, brick paving. 
The floor is laid to an inclination of 3in. towards the line 
of the central columns, where there is provided a con- 
tinuous 3in, drain pipe from one end of the house to the 
other, connected with small cessnools every 35ft. in the line 
of the surface gutter. The upper floors which carry the 
purifiers are composed of whole timbers, 13in, by 13in., 
two of which are laid longitudinally under ¢ach line of 
purifiers the whole length of the wings, there being four 
lines of timbers to each wing, with transverse timbers 
13in. by 18in., and 17ft. Gin. long, forming a square | ase 
under each purifier. The timbers are secured to each other 
aut the angles by means of straps 2ft. by 3in. by tin., 
spiked. The timbers are also secured to the capitals of the 
columns by means of four 2in, bolts to each column, On 
the longitudinals are laid joists 10in. by 5in. in every 5ft.. 
trimmed around the central roof columns, and framed abovs 
into trusses. The floor is formed of 3in. planks, and the 
whole of the woodwork is creosoted, to be afterwards 
covered with two coats of coal tar, laid on hot. We can- 
not conclude our notice of the buildings of the Beckton 
works without expressing our entire approval, not only of 
the manner in which the works are laid out, but also of 
the architecture of the structures. There is a masterly 
boldness in the general design, as well as a symmetry in 
the detail, which gratifies the educated eye. The finish- 
ings, if we may so express it, have been very successfully 
designed in terra-cotta ; and we are glad to find that the 
brickwork has in it none of the “streaky-bacon” order 
of architecture now so frequently introduced into build- 
ings of a similar nature to those under notice. Asa 
rule, engineers are not architects; but it would be well if 
they would bring themselves to a knowledge of the prin- 
ciples of art, and study not merely to produce a design 
embodying a great variety of shapes and figures, but a 
design with an architectural character about it. An engi- 
neering building’should in the tirst instance be all that is 
required for the purpose to which it is to be applied, and, 
in the next place, ornamented with such architectural em- 
bellishments as may be compatible with its use aud outline. 
In this respect, the Beckton works enjoy the distinction of 
being eminently successful. 








Sovrn Kenstncton MuseumM.—Visitors during the week end- 
ing February 19th, 1870:—On Monday, Tuesday, and Saturday, 
(free), from 10 a.m. to 10 p.m. Museum, 11,276; Meyrick and 
ther galleries, 1223; on Wednesday, Thursday, and Friday, 
(admission 6d.), from 10 a.m. till 4 p.m.: Museum, 1798; Mey- 
rick and other galleries, 75; total, 14,372. Average of corre- 
sponding week in former years, 11,311. Total from the opening of 
the museum, 9,179,805. 

New THERMO-ELgEctRIC PILe oF M. Mure anp CLAMonD. — Thi 
thermo-electric pile is made up of sixty elements. They consist 
of small bars of lead, or native sulphuret of lead, and of plates of 
steel. The bars are 40mm. long by 8mm, thick, and the plates of 
steel are 55mm. long by 8mm. broad, and O‘émm. thick. In these 
couples galena is the electro-negative element ; iron, the electro- 

»ositive. The form of the bars is such that by placing them side 

y side they form a ring of twelve couples, of which the interior 
is formed by the extremities which are to be heated. They are 
united in tension by means of tin solder. They are isolated from 
one another by thin mica plates. By placing five of these rings in 
a vertical column a battery of sixty couples is formed. These 
rings are isolated and separated by washers of asbestos. The 
whole is firmly held between two iron rings by means of three bolts. 
The pile thus forms a hollow cylinder, the interior of which must 
be heated. The cooling of the junctions, whose temperature 
should be lower, is caused by radiation into the air. The interior 
cylinder measures 50mm. in diameter and about the same 
in height. The heated surface is about 78 square centimetres. 
The apparatus is heated by a gas burner, consisting of a steel cy- 
linder 56mm. in diameter, closed above, opened below, and pierced 
with small orifices. This is placed in the centre of the pile. A 
tube pierced with holes surrounds this cylinder and distributes 
the gas uniformly around it. The gas rises, and arriving at the 
orifices in the burner, meets the air which is escaping from it be- 
cause cf the draught of the tube of steel that surrounds the appa- 
ratus. Each orifice in the burnerthus forms ablowpipe, the jet of 
which strikes the opposite side, Forty couples have an eletro- 
motive force equal to that of a Bunsen element. Its interior re- 
sistance to cold is that of a copper wire 985mm. and 
Imm. in diameter. But during its action it increases and 
becomes equal to 22mm, The current is intense in propor- 
tion to the feebleness of resistance. Visible sparks are obtained 
between the two electrodes. The current reddens a platinum wire 





0:3mm. in diameter a length of 35mm. It also ——— water. 
This pile, acting for ten tive hours, id 785 litres of 
It is, there- 


at an expense of 2 centimes and a-half an hour. 
Tavs, an ical generator of electricity.—Le Génie Industriel. 
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IMPROVED THREE-TON SHINGLING HAMMER. 


AT THE WORKS OF MESSRS. FOX, HEAD, AND CO., MIDDLESBROUGH. 
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Tuts hammer, which has been designed by Mr. Jeremiah Head, 
of the above firm, contains one important novelty, namely, the 
introduction of springs between the cylinder and the legs. The 
general arrangement is similar to that known as ‘ Morrison’s 
patent,” now expired. Morrison first made hammers in which the 
piston and piston rod in one forging constituted, together with 
the hammer head, the whole of the falling weight. By extending 
the rod through the top of the cylinder he obtained suthcient 
guiding surface to the top and bottom stuffing-box to enable him 
to dispense with any other guide. Morrison’s hammers have 
always done their work well, and have been distinguished for 
their “‘ liveliness,” rapidity of action, andgeneral efficiency. But 
they have been also liable to the serious disadvantage of frequent 
breakage. When a bloom happened to be to one side of the anvil, 
the side blow multiplied by the leverage of the distance between 
the hammer head and the nearest guiding point or the lower gland, 
acted with a most destructive power upon the whole structure. 
Hammer legs and hammer cylinders cracked and broke however 
strong they were made, and the expense and delay arising out of 
these casualties was very serious. We have seen a Morrison ham- 
mer half covered with patches. It was at last thought that if 
the force of the blows could be absorbed by springs the breakage 
would cease, and it only remained to see whether the force of the 
hammer would be in any way impaired by acting from a slightly 
yielding fulcrum. Springs composed of layers of wrought iron 
plates were introduced, as shown in the drawing, between the 
cylinder and the legs, and the result has been perfectly successful. 
Breakage was at once stopped, and the force of the hammer was 
in no way impaired. During the shingling of a ball the cylinder 
may be seen to dance up and down from gin. to }in., and when 
a side blow is struck still more. Two hammers on this principle 
have now been at work for above a twelvemonth, and no deteriora- 
tion of the springs has been observable. The only part of the 
hammer which remains unaffected, as regards breakage by the 
action of the springs, is the piston rod forging itself. As any 
deleterious blow does not reach the springs, except by way of the 
piston rod, it is evident that to the extent of the resistance action 
of the momentum of the latter it is still liable to destruction b 
successive side shocks, The piston rods are always found to bre: 
after a time, if made of iron, and always iemmeiiahele above the 
hammer head, or at the angle of the “‘bell-crank ” formed by the 
sa rod and point of impact of any side blow. In one of the 

ammers at Messrs, Fox, Head, and Co.’s works a Bessemer steel 
rod has been substituted, and has been in operation for a twelve- 
month without sign of giving way. It is hoped, therefore, that 
the change of material has cured this evil. e valves shown are 
those recently patented by Messrs. Davy, Brothers, of Sheffield, 
and are so arranged that before admitting any steam to either end 
of the cylinder the space is first filled with exhaust steam from 
the other end. A saving is considered to be obtainable in this 
way, but further experience is needed. 





GORDON’S ELECTRIC VANE. 

THE annexed engravings are illustrative of an improved regis- 
tering vane, adaptable to all circumstan which has been de- 
vised by Mr. J. E. H. Gordon, of “King’s College. The 
object of the- invention is to obviate the use of shafting, which 
is in every case expensive and in some cases impossible. The 
instrument may therefore be placed at any distance from the 
vane. The construction is as follows :—The vane moves two 
contact breakers, one when it moves in one direction, the other 
when it moves in an opposite direction. Fixed on the axis of the 
vane — is a metalrod about 14ft. long, and varying in thickness 
according to the weight of the vane to placed on it) are two 
ratchet wheels set {opposite ways (the smaller wheels in the 
engraving) each has sixteen teeth. On the same axis, but loose 
on it, are two large ratchet wheels, each set close to, and their 
teeth (sixteen in number) in the opposite direction to, one of the 
smaller wheels. On the rim of each of the large wheels is a click 
working into the teeth of the corresponding small wheel. Fixed 
on the stand of the instrument are two other clicks working into 
the teeth of two larger wheels, and ing each a contact lever 
tipped with platinum, which, when the click is raised, presses 

the platinum point of a screw held in an ebonite support. 

‘here are two other clicks working into the two big oto ata 
distance of two teeth from the contact click, so that as a contact 
click makes contact, which should be when it is half way up the 
tooth, its spare click may fall, and so prevent a sudden shift of 








wind from moving back the vane and breaking contact without 
a tooth passing the click. By proper adjustments of the relative 
strengths of the springs of the spare and contact clicks the vane 
can be secured from ever stopping “in contact” duringacalm. The 


% 








ELEVATION 








dial instrument consists of two electro-magnets D yngpe vertically. 
Their armatures are fixed on levers, each hinged to an upright. 
Above these are bearings carrying two pallets, working into two 
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‘scape’ wheels (of 16teetheach). One endof each palletis connected 
by a cord to the end of one of the armature levers, the other end of 
each pallet to a spiral spring which can be adjusted by means of a 





milled head. One of the ‘scape’ wheels is fixed on an axis which 
carries the hand, the other is fixed (in the same direction) on a 
tubular axis, passing over the hand axis, and carrying the 
dial. A wire passes from some part of the metal work of the vanetoa 
ras thence to the central binding screw of thedial, which iscon- 
nD to both electro-magnets. Two wires pass from the two 
other screws of the dial (each connected to one of the electro- 
magnets) to the two screws-of the vane in ebonite supports, 
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against which the contact clicks press. Every time the vane 
moves a point in one direction the current passes through 
one of the electro-magnets, pulls down the armature, and 
moves the ‘scape’ wheel of, say, the hand one tooth, 
the next point contact is broken, and the spring pulls up 
the armature, and moves the hand another tooth ; when the vane 
moves in the other direction the hand remains still, but the other 
magnet works and moves the dial forward, which is the same as 
the hand going back. In the instrument from which the en- 
graving is taken the axes project a long way without any bearing. 





This is a defect which has since been remedied. There is also a 
self-registering instrument on the same principle ; the dial machine 
is turned on its back, the hand axis projects up about Qin., and 
carries a drum (on which the paper is put) half the length of the 
spindle ; it is carried round by the spindle and slid up it by clock 
work. The dial axis carries a hollow cylinder, from the upper 
edge of which a pencil and two friction rollers project inwards to 
the surface of the drum. A set of apparatus on Mr. Gordon’s 
plan is being made for the observatory at Eton College. Another 
is working at the establishment of Mr. Apps, in the Strand. 





LOCOMOTIVE BUILDING IN BELGIUM.—(From our own Corres- 

nt.)—The administration of the Belgian State Railways has 

just let contracts for eight locomotives without tenders. The 

offers made ranged from £1980 to £2210 per engine. Some of the 

Belgian firms did not participate in the competition, as their loco- 

motive production is engaged for a year in advance on Russian 
account, 

THE post of architect and surveyor to the United Land Com- 
pany (Limited), and to the Conservative Benefit Building Society, 
which was open to public competition owing to the decease of the 
late Mr. James Wylson, has been conferred by the two boards of 
directors on Mr. John Ashdown, formerly surveyor of the Orphan 
Working School and the Hammersmith Bridge Company, and con- 
nected with many other public works. There were sixty-one can- 
didates for the position. 


LAUNCH OF THE BULGARIAN.—On Thursday, the 17th inst.. 
shortly before high water, Messrs. Harland and Wolff launched 
from their building yard, on the Queen’s Island, a splendid iron 
screw steamer, of 410ft. in length, and 3100 tons gross ister, 
for Messrs. John Bibby, Sons, and Co.’s steam line between Liver- 
pool and the Mediterranean. The Bulgarian is to be barque- 
rigged, with four masts, and is in every respect a sister ship to 
the Bavarian, launched from the same yard a short time ago for 
the same owners. 


IRON AND STEEL CrysTaLs.—M. Schott, of Ilsenberg, has made 
many microscopical examinations of the structure of steel and 
iron. He maintains that ‘‘all crystals of iron are of the form of 
a double pyramid, the axis of which is variable, as com with 
the size of the base. The crystals of the coarser kinds, as com- 
pared with those of the finest qualities of crystalline iron, are of 
about twice the height. Themore uniform the grain, the smaller 
the crystals, and the flatter the pyramids, which form each single 
element, the better is the quality, the greater is the cohesive force, 
and the finer the surface of the iron. These pyramids become 
flatter as the proportion of carbon contained in the steel de- 
creases, Consequently in cast iron andin the crudest kinds of hard 
steel the crystals approach more the cubical form, from which 
the octahedron proper is derived, and the opposite extreme or 
wrought iron has its pyramids flattened down to el surfaces 
or leaves, which in their arrangement produces what is called the 
fibre of the iron. The highest quality of steel has all its crystals 
in parallel positions, each crystal filling the interstices formed by 
the angular sides of its neighbours. The crystals stand with their 
axes in the direction of the pressure or percussive force exerted 
upon them in working, consequently the fracture shows the sides 

parall steel 


or sharp corners of the el crystals. In reality, good 
shows, when examined under the microscope, groups of fine 
crystals like the points of needles—all in the same 


tion and parallel.—Journal of Applied Chemistry. 
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HORIZONTAL ENGINE FITTED WITH IMPROVED EXPANSION GEAR. 
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In the accompanying engraving we illustrate an engine fitted planes of the wedges, making an angle of 15 deg., 30 deg., or 45 


with cut-off gear, patented b 
enabling steam engines to wok 
loads. The drawings are a longitudinal elevation and plan, with 
enlarged details of gear. The valve gear consists of a slide 
valve and a cut-off valve, worked both by one eccentric, but at 
the same time the movements of the cut-off valve can be regulated 
by the governor, or by hand, according to the load. The slide 
valve A is connected by the rod B to the eccentric strap C of the 
eccentric D in the ordinary manner, and the cut-off valve E is 
linked to the double lever F', G, the arm G being connected by the 
rod H to a block I, placed in the slot J of the double lever K, L, the 
arm L being connected by a rod M to the eccentric strap E below 
the rod B, so that the cut-off valve shall move at different times to 
the slide valve A. The end of the rod H carries a bowl, which runs 
on a weighted lever N, connected by the rod O to the governor, the 
lever being simply for the purpose of keeping the parts steady as 
the balls of the governor expand and collapse. The eccentric 
moves the slide valve uniformly whatever may be the load on the 
engine, but the movements of the cut-off valve are varied when- 
ever the governor is expanded or collapsed, the block and rod con- 
nected to it rising and falling in the slot, so as to give more or less 
traverse to the cut-off valve, and cut off the steam sooner or later 
as required, 

We may add that we have seen diagrams taken from this engine 
which are of superlative excellence. 





LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opini: 
Correspondents. ) 


of our 








EQUILIBRIUM FLOOD-VALVE. 

Srr,—Allow me to place before your readers the following design 
and iculars of an equilibrium flood-valve designed by me for 
the Shannon :— 

Fig. 2 is a back view of the valve standing up, and closed to 
maintain the water in the upper level at the proper height. Fig. 
1 is a side view of the vaive, supporting knee-piece, rests, &c. 
pine sheeting of the valve, 6ft. high and 4ft. broad ; B, oak rib, of 
which there are two; C, cast iron a knee-pieces, firmly 
bolted to the ashlar foundation ; D, part of the supporting piece 
forming a trough containing four cast iron wedges. A side view of 
these wedges is shown in the open part of D in Fig. 1; a back 
view is indicated in Fig. 2. The four wedges fit in the trough 
and form on top a series of planes corresponding with and parallel 
to the different positions of the valve when partly open, as shown 
by the oblique dotted lines, and making angles with the 
horizon of 15 deg., 30 deg., 45 deg., 60 deg., 75 deg. G shows the 
position of the valve when horizontal in hizh floods, and allowing 
the flood water to flow under it and over it. It then occupies but 
one-seventeenth part of the cross section of water-way. A number 
of such valves may be placed in a river without piers. In a river 


50ft. broad by 6ft. deep, giving a water-way of 300ft. sectional 
area, these valves would occupy seventeen square feet and leave 
283 square feet of water-way. 


The valve is not fixed on any axis or pivot, nor does it revolve 
on any centre. When placed upright in position it leans by its 
ribs against the povtesting faces of the two cast iron knee-pieces, and 
is firmly p against them by the water above. It is prevented 
from fi too low by the stop d and by the cord 8, ¢, d, €; it is 
prevented from rising by the cord f, g, h, k. The upper edges of 
the cast iron supports against which ibs lean are about fin. 
higher than the centre of pressure of the crest valve and the sup- 
eran mass of water above it. When rains fall, and the level of 

water above will rise ep high over 


to he 
come the inertia, the valve will roll over and rest on one of the 


Messrs. Marriott and Holt, for | deg. with the horizon, according to the rise of the up’ 
at uniform speeds with different | some water will then pass off over the valve and a good deal will 


| 





r water ; 


ass off under it. If the water subsequently fall to the normal 
evel the centre of pressure will fall below the lower angle of the 
plane on which the valve ribs rest, and the valve will close more 
or less, according to the fall of the water in the level above. But 
if the water rise higher the valve will open more, and if then back 
— rise the valve will turn into the horizontal plane and remain 
there. 

The valve is firmly retained in proper position while opening and 
closing, and when horizontal and perpendicular bywire cords. One 
end of each cord is fastened to the cast iron support at a, and is 
—_ on by, c, d, e, f, g, h, to k, where the other end is fastened. 

t lies in a groove in the rib from g to h, and in a groove in the 
wedges from 6 toc. It passes through the rib from d to e and from f 

















a: (ae ee 





tog. As the valve rolls over in opening the centre of pressure of 
the mass of water acting on it with velocity moves towards the 
centre of the valve, and so does the point of support. In the 
vertical position the centre of pressure is at 2ft. from the bottom of 
the valve and 4ft. from the top, and the points of support are 
about half an inch higher. In the horizontal position the centre 
of pressure is at the centre of the valve, and the point of support is 
directly under it or half an inch from behind it. In all positions 
a comparatively small force will roll the valve in either way, toclose 
it orto open it. It is self-acting within limits, owe free 
from friction, and subject to but little strain. @ object of 
having the wedges in the trough D, instead of a solid casting, is 
that, ving a number of wedges to fit the trough in length and 
width, but having different dimensions of thickness or h t, and 
differently inclined wedge-planes, it is pon to ascertain by trial 
the best contour for the ribs to roll on in case, and to effect a 

od adjustment. It is difficult to find the best contour by calcu- 


tion. 
I have constructed one valve on this principle in a stream, and 














observed its.action for some weeks with varying quantities of run- 
ning water, and it has acted very well. It has frequently opened 
and closed, more or less, as the water above it rose or fell, and 
thus . —e the level of the water above it to within 2in. of a 
normal level. The cords I use are of brass wire, and they have acted 
very well. The ears E Ed, — of the casting, serve to 
ensure the proper position of the valve inst any idental 
shock. The iron boltsin the ribs insure ect accuracy in fixing 
and maintaining a number of valves in the same place and at the 
proper height. Lynam, C.E., 
Raheen Lodge, Ballinasloe. 











WHITWORTH EXHIBITIONS, 


Str,—Will you kindly permit me to say a few words upon the 
subject of the Whitworth exhibitions, and to point out a fallacy 
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by which many are liable to be deceived. Mr. Whitworth’s 
scholarships of £100 a year, are established, as everyone knows 
who takes an interest in the subject, for mechanical engineering. 
For a candidate to obtain a scholarship, however, it is essential 
that he shall show a satisfactory knowledge of the following 
theoretical subjects—el ti Ra mathematics, cay ‘me- 
chanics, practical, plane, and solid geometry, ft 3 
with Go power to cae one or more of the follo classes of tala 
—the axe, the saw and the plane, the hammer and chise! the file, 
the forge, thereby preventing any nm who is only in the 
use of tools, and an ignoramus in the theory, and any one who is 
merely a paper engineer, but totally ignorant of the practical 
work, from obtaining a scholarship. As far asI understand, it is 
Mr. Whitworth’s intention that the man who is skilful in the use 
of tools, and who shows a knowledge of the theory, my hy an 
equal advantage with the man who is well versed inthe theory, and 
shows a satisfactory acquaintance with the use of tools. In orde 
to accomplish this deden, equal marks must be given for the 
theoretical and the practical work. Certainly, then, those gentle- 
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mén who have the privilege of disposing of any of Mr. Whitworth’s 
exhibitions should act upon the same principle, but they do not. 
I have just been discomfited in a competitive examination for an 
exhibition through this cause. The other candidates were all 
students, and consequently passed higher than I in the theory ; not 
that I was ignorant of the theory, as several prizes gained both in 
the Government and other examinations testify ; but none of the 
candidates, except myself, could handle any of the tools so as to 
turn out useful work, yet one of them won the exhibition. 

The question arises, then, what is meant by the power to use 
any of the above-mentioned tools? Does it mean merely the 
physical power to lift or shove them, or does it mean the capability 
to turn out some practically useful work? Should I show a satis- 
factory knowledge of mathematics were I to scribble down x y z 
all over my paper? Or of chemistry, if I were to write a host of 
symbols without regard to form or order? I faney not, neither do 
1 think it right to pass those candidates in the use of tools who 
can do no more than blunt them. But that is not all. In place 
of giving an equal number of marks for the practical and the 
theoretical, only one-third as many were given for the practical. 

With such regulations, what chance has a practical engineer? He 
has spent fonr or five years in tool practice, and yet all that time 
and effort are to go for next to nothing. How can he who is en- 
gaged in the workshops or in the drawing office keep up his 
mathematics or chemistry to the same pitch as a student who is 
studying them every day? Until this state of things is altered it 
is a complete farce to tell engineers that these exhibitions are for 
their especial benefit. They are no such thing, but can only be 
the cause of disappointment and chagrin. 

February, 1870. AN AGGRIEVED MECHANIC. 





NASMYTH’S COTTON PRESSES, 

Sir,—Referring to the article on cotton presses in your issue of 
Friday last, the 1sth inst., we regret that you did not communicate 
with us before publishing the same ; had you done so several errors 
you have fallen into would have been prevented. For instance, in 
describing our patent three-cylinder press, you state that ‘‘a 
step in this direction was made by James Nasmyth and Robert 
Wilson, of Patricroft, who eonjointly invented and patented a 
hydraulic baling press, as seen in Fig, 14.” 

We beg to state that Mr. Nasmyth ceased to have any connection 
with the Bridgewater Foundry, Patricroft, at the end of i855, 
and that years afterwards, viz., in 1862, the three-cylinder press 
was designed and patented solely by Mr. Robert Wilson, Mr. 
Nasmyth having nothing whatever, either directly or incirectly, to 
do with the invention. 

We beg to enclose herewith extract from Mr. Wilson’s specifca- 
tion, from which your readers will be able to observe the special 
advantages claimed for this invention. 

NASMYTH, WILSON, AND Co, 

Bridgewater Foundry, Patricroft, near Manchester, 

February 22nd, 1870. 


(Extract. ] 

This invention is particularly applicable to presses for baling cotton 
and other similar substances, and it consists, first, in applying three or 
more cylinders aud rams to the same hydraulic press, whereby the 
pressure can be regulated according to the resistance to be overcome. In 
applying this part of the invention to a press With three cylinders and 
rams, the cylinders are placed in a line with each other, and the rams, 
which are ull connected to the same follower, are worked either by a set 
or by a single pump. When the press is ready for starting the water 
from the force pump or pumps is admitted to the centre cylinder, thereby 
raising the centre ram, and with it the two outer rams, the cylinders of 
which, being open to a water supply cistern, are supplied with water by 
the pressure of the atmosphere or otherwise as the rams ascend. When 
the resistance of the eotton or other similar substance equals the pressure 
on the centre ram, the regulating valve, or valves, is, or are, turmed to 
admit water to the two outside cylinders, The final compression is given 
by the united action of the three rams, whereby the power is augmented, 
and, of course, the speed is reduced in a to the augmented 
power. The three rams are shown of equal diameters, but the two outer 
rams may be either of greater or less diameter than the centre ram. lt 
will thus be seen that the power is altered in the press and not by the 
pumps as hitherto, by which arrangement a gret saving is effected, both 
of expense in construction and of time in working the press. 








THE CHEMICAL SOCIETY. 

At the last meeting on February 17th, Professor Williamson, 
F.R.S., president, in the chair, the following gentlemen were 
elected fellows :— R. T. Atcherley, T. W. Axe, A. H. Bateman, E. 
Francis, A. Prangley, W. Pritchard, L, B. Ross, T. G. Rylands, 
T. Wills, P. Wright. An account was given by Professor 
Tyndall of his researches on ‘‘The Action of Light on Gases and 
Vapours,” illustrated by a series of beautiful experiments, Dr. 
Tyndall began by remarking that it had for the last ten years 
been his endeavour to make radiant heat a means of getting an 
insight into the working of the atomic forces, or, in other words, 
into the state which is called chemical combination. Whilst pur- 
suing his experiments with luminous waves on matter in a finely 
divided state, he was forced to imagine molecules and atoms ; 
indeed, his belief in the existence of atoms is founded more upon 
physical evidences than upon the considerations which are current 
in the chemical world. If he had to give up the notion of 
atoms, and to replace that conception by the abstract idea of 
multiple proportions, he would feel completely at a loss how to 
account for changes in the physical properties of matter. After 
these introductory remarks the lecturer proceeded to the main 
subject. ‘he apparatus which served to illustrate the statements 
consisted of a glass tube about 3ft. in length and 3in. internal 
diameter, closed at each end by glass discs, This tube, after 
having been exhausted by an air pump, was partially filled with 
dry air which had been permitted to bubble through the liquid 
whose vapours were to be examined. ‘he condensed beam of an 
electric lamp was now caused to pass through the tube from end 
to end. Since the aim of these experiments is to render visible 
the chemical action of light upon vapours, substances have been 
chosen, one at least of whose products of decomposition by light 
has so high a boiling point that as soon as it is formed it is preci- 
pitated. Nitrous oxide gas, the vapours of allylic iodide, 
amylic nitrite, benzole, &c., mixed with some air which had 
passed through hydric nitrate or hydric chloride, were found well 
suited for this purpose. In all cases, no matter what the nature 
of the vapour was, if only employed in a sufficiently attenuated 
state, the visible action commenced with the formation of a blue 
cloud, which in some instances was of the deepest azure tinge, 
rivalling the colour of the purest Italian sky. When a cell con- 
taining some of the liquid whose vapours were to be examined 
was inserted between the lamp and the tube, no clouds were 
formed within the tube, the luminous waves traversing the 
liquid had been deprived of their acting power. en 
polarised light was sent through the tube the blue cloud was 
visible only in one direction, the direction varying according to 
the position of the Nicol’s prism ; when the short diagonal of 
the Nicol was vertical, the blue cloud was seen when the specta- 
tor’s eye looked horizontally, not otherwise ; as soon as the prism 
was turned round its axis, the blue cloud was only seen when the 
line of vision fell vertically upon the experimental tube. 

After concluding his account of this highly interesting subject, 
Professor Tyndall showed some of the experiments bearing on his 
researches upon dust, quite recently communicated at the Royal 
Institution. 

The next meeting of the Society will take place on March 3rd, 
when Dr. Gladstone will deliver « lecture on “ Indices of Refrac- 
tion.” 








Tnx following bills for examination on the House of Lords’ 
standing orders have been passed as having complied : — The 
Milford Haven Dock and Railway, the Girvan and Portpatrick 
Junction Railway, the Newport Railwa y;, the er Caer- 
leon, and Newport Railway, the Limerick and Railway, 
and the Limerickand Foynes Railway Bills. 


THE UTILISATION OF SEWAGE. 

Av a meeting of the committee of the British Association on 
the Treatment and Utilisation of Sewage, at which there were 
mag | R. B, Grantham, Esq., C.E., F.G.S. (in the chair) ; Pro- 
essor Marshall, F.R.S.;_J. Thornhill Harrison, Esq.,C.E.;J. Bailey 
Denton, Esq.,C.E., F.G.8.; W. Hope, Esq.,V.C.; and Professor 
Wanklyn, F.C.S.; the honorary secretary presented the list of 
subscriptions from the various towns contributing towards the 
expense of a practical and comprehensive inquiry into the treat- 
ment and utilisation of sewage. He reported that he had 
addressed the circular to 663 Corporations and Boards of Health, 
and received replies from 245. The following towns subscribed 
the sums placed opposite their names :— 


£6 d, & ad 
Manchester .. .. .. 109 © 0 | Cheshunt ee ce oo «65 CUS CO 
Halifax +. ec + 380 0 O | Cottingham .. .. . 5 5 0 
Plymouth «» o¢ ¢¢ 30 0 O | Dartford ss es ee «€©6566SlCUO 
Bath os e6 «- 31 0 0 | Daventry -» of ef 5 5 O 
Cardiff ss eo ec 22 0 0 | Eastbourne .. .. - 55 0 
Exeter oo 06 of $2 0 0 ily a ee ee oe oe 
Greenock oo eo of 32 0 0 | Enfield eo co oe 5 SD 
Hanley bo ss ee $8 6 0 } Bem os «0 « 85 6-6 
Ipswich co ce oe 2h 0 0 | Fenton 6 te oe 5 GG 
Oxford o. e¢ --» 1615 0 | Frome eo co of 5 & O 
Burslem +s o¢ «- 1010 0 | Gaimsboro’ .. .. ef 5 & 0 
Cambridge .. .. . 1010 0 | Guildford i ee ts OU OE 
Coventry +» ee -- 1610 O | Harborne eo oc cf 5 & O 
Devonport .. .. .. 1010 0 | Hertford 6 06 oe «66 6G OO 
Dewsbury .. .. .. 1010 0 | Lichfield eo ew o §& § 
Doncaster oe «- «- 1010 0 | Louth so oo cf 8 OO 
Durham ee -- oe 1010 0 | Malvern os o § 5G 
Gloucester .. .. .. 1010 0 | Newport (Hants)... « 5 5 0 
Hereford -. ée « 1010 O } Northam ri ae ee oe ee 
Keighley .. .« « 1010 0 | Pennington and oo 
Longton ce we oe OE © Westleigh } td 
Macclesfield .. .. .. 1010 0 | Penzance oe of «©8 5 OO 
Maidstone oo «of oe 1010 0 | Ripley .« oo co of & & @ 
Paisley -» os «- 1010 0 | Rusholme ce oo of 5 5 O 
Reading ++ of «¢ 1010 0 | Sheerness oo vs oe 5 BG 
Shrewsbury .. .. .. 1010 0 Stoke-on-Trent .. .. 5 5 0 
Torquay -. « « 1010 0 | Swaffham see 839 
Wakefield oe oo of 1010 O | Tomteth Park... «oc o 5 & 0 
West Derby .. .. o« 1010 0 | Walker .. .. o o 5 5 O 
West Hartlepool .. .. 1010 0 | Walton-on-the-Hill .. 5 5 0 
Derby -- ee e« 10 0 0 | Waterloo eo ee oe «5 5 O 
Kendal «- oe of 10 0 O | Wavertree eo ec oe § 6 6 
Todmorden .. .. « 10 0 0 Wellingborough .. .. 5 5 0 
Windsor ee oe 4 EO) Pee Oe ct ww CUSED 
Abergavenny .. .. -- 5 5 0 | Crewe eo oe of 5 OO 
Abingdon... .. ef 5 5 O | Ormskirk .. « « 5 0 0 
Balsail Heath.. .. . 5 5 0 | Ware co eo ce «§ 6 OO 
Bradford ao ce ow CSS) wee on cc « of & EG 
Bridport eo cc cf & & O | Littlehampton .. .. 3 3 0 
Bromley oo ee 5 5 0 Atherton -e co of 22 0 
Carlisle . 5 5 0 Stretford (Lanc.).. .. 2 2 0 


The subscriptions amount to £786, exclusive of the £50 given 
by the British Association. Of those towns and districts which 
replied to the circular and did not contribute, twenty-five deferred 
their decision for ideration, and twenty-three merely acknow- 
ledged the receipt of the application without any intimation as 
to their intentions, while the remainder, amounting to 116, re- 
fused on various grounds, some because they thought the inquiry 
ought to be conducted at the expense of the country generally, 
and some because, though they approved of the inquiry, they 
were too pvor to contribute. Others also approving of the inquiry 
came to the conclusion that they had no legal authority for con- 
tributing, while there were three only that disapproved of the 
inquiry. A few declined on the ground that sewerage works 
already existed in their districts with arrangements for the 
utilisation of the sewage. 418 towns and districts made no re- 
sponse at all, The Metropolitan Board of Works declined to con- 
tribute on the ground that the Act of Parliament under which it 
was constituted the representative body of a population equalling 
one-sixth of that of the entire country, does not contemplate 
such a use of ratepayers’ money. 

The committee, atter a careful consideration of the matter, was 
of opinion that the amount already subscribed was suflicient to 
justify the commencement of the inquiry, but that unless a 
larger number of places joined in contributing, the inquiry would 
not be sufficiently extended. It was therefore determined first 
to forward to every town and district, subscribing or not, the list 
of subscriptions with this statement of the intentions and views 
of the committee, and, secondly, to request the authorities of the 
subscribing towns to state the nature of the difficulties under 
which they severally suffer. 








ENGLISH TRADE Marks.—Th2 French Court of Cassation, in 
March, 1869, decided, reversing a decision of the Imperial Court 
of Paris, that by virtue of the law of the 23rd of June, 1857, and 
subsequent diplomatic conventions made between France and 
England, English subjects may sue Frenchmen for counterfeiting 
their English trade marks. We gave an account of this decision 
shortly after its publication. In another case (Christy v. Daude) 
recently before the Civil ‘l'ribunal of Paris the right of English 
subjects to have their trade marks protected by the French courts 
has been again recognised.—sSolicitors’ Journal. 

Iron MANUFACTURE IN THE UNITED S_ATEs.—During the past 
year it is estimated that the total quantity of all kinds of pig iron 
made in the United States, in tons of 2000 lb., was 1,950,000 tons. 
During the year 1867—8, and until nearly the close of 1869, the 
furnaces of the country were fully and profitably employed. 
During the past few months, however, home competition, brought 
about by the erection during the past year of sixty-five new 
furnaces, has reduced the price. uring the past two years 
fifteen or twenty new anthracite blast furnaces of large capacity, 
and with every new appliance calculated to increase the quantity 
and improve the quality of pig iron, have been erected in the im- 
mediate vicinity of Philadelphia. In the Mahoning Valley, 
Pennsylvania, thirteen new furnaces have been erected during the 
past five years, upon which 823,050 dols. have been expended, in- 
creasing the production to the extent of 91,000 tons in that 
locality alone. The Western States have not been idle. Three 
years ago there was not a single furnace in the State of Illinois or 
indiana ; now there are over a dozen in full blast, with a capacity 
of about 75,000 tons per annum. The production of pig iron in 
Missouri has been increased over two hundred per cent. within 
the past year by the erection of new furnaces aud the improve- 
ment of old ones. Ohio, Michigan, and Wisconsin each show a 
heavy increase, 

GurzLarr LIGHTHOUSE,—The foundation stone of this light- 
house was laid on the 20th of July last. All the materials used 
were obtained in Shanghai, and carried in the lighthouse tender, 
the Kua-Hsing, a distance of sixty-five nautical miles, The land- 
ing was one of considerable difficulty, as the island is so small as 
not to afford any shelter, and the rocks, which are of volcanic for- 
mation, are very rugged and steep. ‘The tides run very strong 
and close to the island it is not safe for a vessel, so that every- 
thing had to be unloaded into native fishing-boats that could go 
close to the rocks, and from these the materials were hoisted by 
means of a Henderson derrick crane. The light was exhibited 
for the first time on the Ist of November, 1869, but the works on 
the island were not completed till the end of the year. A couple 
of small guns have been mounted as protection from pirates ; they 
will also be of use as fog signals. The lightkeepers are well 
armed with rifles and revolvers. This light, which was manu- 
factured in England, is of the third order, and has been placed at 
an elevation of 270ft. above the sea. It will be of great use to 
the mail steamers of the Peniusular and Oriental Steam Navigation 
Company, and the Messageries Imperiales of France, as well as the 
local coasting trade. This light is the first of a number proposed 
for the entrance of the T: Kiang river. The designs for 
this lighthouse were made by Mr. David M. 





Henderson, the 
chief coast-lights engineer, who personally carried on the works 
with native workmen, 





AMERICAN LEGISLATION UPON ENGLISH 
TRON AND STEEL, 


Tue makers of iron and steel in Great Britain have cause td 
look on with great interest upon what is now occurring in Wash- 
ington touching the duties to be hereafter levied upon their pro- 
ducts throughout the United States. 

An adroitly-drawn new tariff bill is now before the House of 
Representatives, It proposes to levy a duty on pig iron of 
7 dols. per ton, and on every kiud of scrap iron a duty of 6 dols. 
per ton. Nothing, however, is to be deemed scrap iron except 
waste and refuse material which has been in actual use and is fit 
only to be remanufactured. Slabs, blooms, loops, and other 
forms less finished than bars, and more advanced than pig iron, 
except castings, one cent per pound is the proposed duty. Bars 
—rolled or hammered—comprising flat bars, not less than 1}in., 
nor more than 4in. wide, and. not less than }in., nor more than 
2in. thick, are to be visited with a similar impost. Bars—rolled 
or hammered— flat bars less than 14in, or more than 4in. wide, 
and less than $in. and not less than 3in. thick, together with 
bars, rolled or hammered, more than 2im. thick, are all to carry 
a duty of 1} cents per pound. 

8 and wire rods less than ;‘;in. diamever or square, 1} cents 
per pound are to be levied ; all sizes of oval, hali-oval, or half- 
round iron is to be taxed 1} cents per pound, All sizes of flat, 
hoop, band, strip, skelp, tube, and scroll iron, thinner than No. 5, 
and not thinner than No. 14 wire gauge, are to carry 14 cents 
per lb. ; thinner than No. 14 wire gauge is to be 1} cent per lb. 
duty ; and all sizes of sheet or plate iron not glazed or polished, 
and not thinner than No. 24 gauge, are to be 14 cents per 
lb.; thinner than No. 24 gauge, not including tagg iron, 
1} cents per lb.; iron hoops and cotton ties made of hoop iron eut 
to lengths, all sizes aud descriptiuns, 24 cents per lb.; all iron 
rolied or hammered in strips, and angle iron, whether in forms 
of T, L, and H, and any other forms than round, square, or flat, 
not otherwise specified, |} cents per Ib. 

Railway splice bars, side bars, fish-plates, and finger bars, 
punched or unpunched, are to pay 14 cents, and railway chairs, 
frogs, frog-points, 2 cents—all per lb. 

Un every pound of steel, whether cast or otherwise produced, 
imported in ingots, blooms, or billets ; and all rolled or hammered 
steel in bars, rods, sheets, slabs, plates, bands, cvils, or 
strips, the duty shall be $8} cents; on steel of circular 
shapes or forms, and on steel of all shapes or forms, cast, 
cut, rolled, or hammered to a pattern not otherwise provided for, 
it shall be 4 ceuts; on steel :aikway bars, 2 cents; and on all 
railway bars made in part of steel, 14 cents (provided that the 
metal converted, cast, or made from iron by the Bessemer or 
pheumatic process, of whatever form or description, shall be 
classed as steel); or steel wire not less than No. 13 gauxe, 5 cents; 
finer than No. 13, 6 cents (provided that wire for pianos and 
other musical instruments, strings, and steel wire, covered with 
silk, cotton, or other taxable material, shall pay 25 per cent. ad 
valorem). 

Steel railway frogs, frog points, fish bars, side bars, splice 
bars, cutter bars, finger bars, crampers, and sledge moulds, 
3} cents ; steel car wheels, 34 cents; and on steel carriage, car, 
locomotive, and other springs of steel, 6 cents. 

These duties—we have for our statement the authority of Mr. 
Brooks, a representative of New York city—mean a rise on bars 
round or square, of 10 per cent. ; on rods and wire rods, of 
16 per cent. ; on scroll, flat, loop, and strip, 16 per cent.; on sheets 
and plates, } cent per pound ; on three-fourths of the iron im- 
portation not glazed or polished, 25 per cent.; on iron hoops avd 
collar ties, 66 per cent. ; on wires, from 25 per cevt. to 42 per 
ceut. ; on iron spiral furniture springs, 35 per cent. to 55 per 
cent. ; on steel car wheels, 100 per cent.; on steel carriage, loco- 
motive, and other springs, 100 per cent. ; on trace, halter, and 
fence chains, 4 cent per pound ; on wrought iron washers, nuts, 
bolts, and rivets, 25 per cent. to 60 per cent. ; on screws, 5 per 
cent. ; on steel in ingots, blooms, and billets, an average of 
{ cent per pound ; on steel raitway bars, about | cent per pound, 
vr 44 dols. per ton, which is an increase of 90 per cent. 

It would be interesting to learn what the British ironmaster 
thinks of his prospects ia the United States markets if these 
duties should ultimately become the law of that Great Republic. 
He will, however, not, be surprised that such should be the re- 
commendations of a committee of ways and means numbering 
seven Republicans and two Democrats, of whom six of the former 
are Protectionists “of varying degree,” and one Republican and 
the two Democrat Free-traders. Much less will he be sur- 
prised that such suggestions should come from such a committee 
when he kuows that the Iron and Steel Association of 
America have for some time past been busy preparing 
the way for the success of their industry in connection 
with this new piece of legislation. The boldness of these geutle- 
men is somewhat notorious. “The climax of monopolist 
audacity ” was supposed to be “capped” when they brought out 
the Morehead tariff; but the Americans are a “ progressive” ° 
people, and this measure, therefore, proposes higher duties than 
the Morehead tariff. And before May has closed there is reason 
to fear that the leading features of this new tariff bill will have 
been embodied in the imperial legislation of the United States 
Government. The [ron and Steel Association of America is an 
organisation having very different aims than those which 
intluence its youthful namesake in Great Britain. It is described 
as levying a specific percentage on all the sales of its members 
for legislative purposes, aud has enormous resources at its com- 
mand, enough, it is asserted, “as has been shown on more than 
one occasivn, to lobby a bill through Congress.’ Hence they 
look with confidence to the success of their aim, which is the 
exclusion of English iron from America. 

Credit is given to them for having originated the whole bill. 
If to them it is due, they deserve the reputation they have for 
astuteness. That there might be an excuse for raising the duty 
upon iron and steel reductions had been proposed ; but witha 
notable exception to be mentioned, the reductions were upon 
mere revenue articles, such as tea, coffee, sugar, brandy, spices, 
liquors, and the like. And the reduction upon these, it is sug- 
gested, will increase the national income. Like wituesses who 
prove too wuch, or like “ vaulting ambition, which doth o'erleap 
itself,” the very clearness of the plan provides weapons which 
should effect its destruction. If an increase of income is to re- 
sult from lessened duties on revenue goods, why not a similar 
result from lessened duties on iron and steel ? 

“ But we propose a reduction on iron,” is the response ; and 
here is the exception. “We propose,” they reply, “to reduce 
the duty on pig iron from 9 dols. to 7 dols. a ton,” and so they 
do. Cuibono? None at all, either to the American consumer 
or to the British producer. With such a weight to carry, we in 
this country are beaten in the race with those members of the 
iron and Steel Institute in the New World who areour competi- 
vors in the transatlantic pig iron market. 

The whole bill is a bold step, worthy of the people amongst 
whom a “ gold ring” is a possibility; and it is fitiy described as 
“‘one of the most remarkable measures of the current American 

inlativeseasion,” 
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RAILWAY MATTERS, 


Tn Board of Trade, having refused to allow the Great Northern 
Railway Company to abandon its authorised Sleaford and Bourn 
section, the directors are about to carry out the line as economi- 
cally as possible. 

THE coal and coke burnt by the North-Eastern Railway Com- 
pany last year cost the company £53,000 less than that consumed 
in 1867. This substantial saving contributed, of course, rather 
materially to the improved aspect of the company’s affairs. 

THE Lancaster and Carlisle Railway Company held a very 
satisfactory meeting on Tuesday, a dividend at the rate of 114 per 
cent. per annum being declared. But what will be the state of 
affairs when the Midland Railway Company has completed its 
Settle and Carlisle section ? 


THE directors of the London and North-Western Railway are 
trying the experiment whether the line can be worked on the 
actual block system. No system whatever, they contend, will 
infallibly prevent accidents, but they are doing their best to 
prevent them. They are trying the experiment on fourteen and 
a-half miles of the most difficult portion of the Stour Valley line, 
and they have worked ninety-one and a-half miles of single line 
upon it. They have also 310 miles of line worked upon their own 
system, which they believe to be the best and most effectual. 

THE report of the directors of the Furness Railway states that 
there has been a considerable increase in the traffic receipts as 
compared with the same half of 1868, and they recommended a 
dividend at the rate of 7 per cent. per annum for the half-year 
ending the 31st of December last. ‘The capital of the Coniston 
Railway Company is now entitled to the same dividend as that 
declared on the company’s ordinary stock, and also £145,440, 
issued at 5 per cent. for five years, would in future be entitled to 
participate in the ordinary dividend. The working of the Win- 
dermere branch and of the steam yachts has been satisfactory. 

AccorDING to official statistics, 158 accidents occurred on 
Prussian railways in 1867. The train ran of the rails 2U6 times, 
there were 68 collisions, 432 times the carriages or engine were 
injured, 9 persons travelling on the train were killed, and 21 in 
other ways, whi'e 68 were more or less seriously injured. The 
causes of the accidents were as follows: 124 arose from the state 
of the atmosphere, snow, fog, wind, &c., 25 from accidental obsta- 
cles on the line, 4 from obstacles intentionally placed there, 11 
from the carelessness of officials, 60 from the mistakes of engine 
drivers, and 41 from the bad state of the line. The rest were the 
results of faults in the locomotives, carriages, &c., or of undis- 
covered causes. 


THE following bills have been passed by the examiner for the 
House of Commons’ standing orders: The Lancashire and York- 
shire Railway, the Preston Station, the Lancashire and Yorkshire 
and Londpn and North-Western (steamboats), the London and 
North-Western Railway (steam vessels), the London and North- 
Western Railway (additional powers), and the Midland Railway 
(Wirksworth and Rowsley,line) (opposed). The House of Commons’ 
Standing Orders were not complied with in the case of the North- 
Eastern Railway (Hawes and Melmerly, &c.), nor in the North- 
Eastern (Consolidation of Stocks) Bill. ‘he Standing Orders 
were complied with in the case of the Alexandria (Newport) 
Docks. 


TuE Bucharest papers give the following particulars of the rail- 
ways now ix course of construction in the Danubian provinces :— 
The first line from Bucharest to Giyrgevo, which has been con- 
structed by Messrs. Barclay and Co., was opened a few weeks 
since; the cost of construction was 193,019f., not including the 
land, which was 179,379f. for the total length of 67 kilos., or 
2677f. per kilometre, making in all 195,696f. per kilometre. The 
second line, from Bucharest tov Vizciozova, and from Bucharest to 
Roman, has been conceded to D. Strousberg and Co., who are 
authorised to raise 270,000f. per kilometre in obligation. The 
third line, conceded to Messrs. Oppenheim, is from Suezana to 

foman, Jasy, and Botoschani, part of which line will probably 
be opened during the present year. 








Art the half-yearly general meeting of the London and North- 
Western Railway Company, held on Saturday, the report was 
unaniuously adopted. <A dividend of £3 10s. per cent. for the 
half-year ending the 3lst of December last, out of the net profits, 
was declared upon the ordinary stock and shares of the company. 
The proposal to provide additivnal steamboats and to execute the 
works stated in the report was approved, and the addition to the 
capital of £317,795 for those purposes was sanctioned. A formal 
resolution to exercise the borrowing powers of the company was 
adopted. The retiring auditor, Mr. 8. W. Hand, was unanimously 
re-elected. The four retiring directors, Mr. R. Birley, Mr. W. N. 
Hodgson, M.P,, Lord A. Paget, and Mr. W. Tipping, M.P., were 
re-elected. The two vacancies at the board were filled up by the 
election of the Earl of Caithness and Mr. W. Lowther, M.P. 


At the meeting of the Great Northern Railway Company, on 
Saturday, the report was adopted, and the retiring directors— 
Messrs. C. W. Faber, G. Walker, and J. Morgan—were re-elected, 
as was also Captain Fitzmaurice, the retiring auditor. A resolu- 
tion was passed pledging the company to co-operate in obtaining a 
modification of the existing liability of railway companies to make 
compensation for injuries. The chairman alluded to the death of 
Mr. E. C. Egerton and the election of Mr. John Morgan, one of 
the auditors, to fill his place. He proposed that a committee be 
appointed to select a gentleman from among the candidates for 
the vacant office of auditor. This suggestion was ultimately 
agreed to, and five shareholders were named, whose decision was 
to be considered at an adjourned meeting on Wednesday, the 16th 
of March. As much as £20,000 had been saved in the locomotive 
department alone, for which it was agreed that great credit was 
due to the officers of that department. 

TuE report of the directors of the East London Railway 
states that the first section of three miles of the line has 
only been worked from Wapping to New Cross—two miles. The 
mile to connect the line with the South London Railway at Old 
Kent-road had not yet been opened for traffic, owing to the ar- 
rangements of the Brighton Company not having been completed. 
The underground communication from the New Cross station to 
the platforms of the Brighton line is expected to be finished in 
a few days, when greatly increased facilities will be afforded 
for trafficto the Crystal Palace and all parts of the Brighton main 
line. The receipts to the present time upon the two miles opened 
have been £959, or nearly £50 per mile per week, of which £451 
belonged to the East London Company, and £508 to the Brighton 
Company. The trains are now running every twenty minutes ; 
but until there are more frequent trains the traffic cannot be 
ne ge developed. The capital account showed that £1,457,801 

been expended. 


Proposats for a reorganisation of the Atlantic and Great 
‘Western Railway have been issued in a circular to the bond and 
debenture holders by Mr. James M‘Henry, the chairman of the 
company, framed to establish it on a basis of equity for all in- 
terests, and under a management that would inspire confidence. 
General M‘Clellan and Mr. 8. L, M. Barlow have agreed to act as 


trustees, while Messrs. Duncan, Sherman, and Co., of New York, | 


as bankers, will have in charge all the securities in the course of 
the exchange. It is hoped that the whole plan will be carried 
through within six months, when General M‘Clellan will assume 
the presidency of the new gompeny, supported by a board of 
directors of recognised standing. The Zimes says the scheme 
seems likely to give satisfaction, and there is believed to be little 
room to doubt that, if the line can be brought under the ex- 
perienced admini-tration of General M‘Clellan and the persons of 
solid respectability who would co-operate with him, a prospect 
wouid ve opened up of an ultimate realisation of the expectations 
held out during the period of its construction. 
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NOTES AND MEMORANDA, 


M. Granprprer, of Paris, has invented a method of decom: 
posing the sulphurets to be found in iron and coal by subjecting 
them to the action of steam in a close vessel, the pressure of the 
steam not being less than 30 lb. per square inch. 

THE cost of material for the bronze coinage isless than £100 a 
ton; the cost of the workmanship, by contract, is about £50 a ton, 
and the pence are issued or sold at the price of £448 a ton; 
showing a profit to the State of £330,000, or equal to about 
£10,000 annually. 

THE consumption of albumen as applied to different purposes 
is enormous ; in calico printing alone for fixing on cloth the new 
aniline colours, Alsace, in France, uses 150,000 kilogrammes, 
or about 330,000 lb. a-year of egg albumen, representing 37,500 
eggs, or the product of 250,000 hens, : 

GREAT progress is made in the electro-deposition of nickel. The 
most successful bath to use is a neutral solution of a double 
salt of nickel and ammonia. With similar solutions M. Becquerel 
is also able to obtain thick layers of cobalt and chromium. The 
advantage of a coating of nickel is that, while it possesses almost 
the brilliancy of silver, it tarnishes much less readily, and requires 
so much the less cleaning 

THE value of pig iron made in the United States during the year 
1869 will approximate 75,000,000 dols., and if th: value given to 
the product by the rolling mill's, forges, &c., be added, the total 
value will be about 138,000,000 dols. If to this be added the value of 
articles comprised under the head of manufactures of iron, the 
grand total is estimated at 990,000,000 dols., which is three times 
the product of any other interest excepting agriculture. 

Tue Ceylon ruby is never found without a tint of blue. To 
expel this, when the stone is formed for polishing, it is rolled in a 

of wet lime, and placed in a pan of charcoal, which is gradu- 
ally raised to a white heat with a primitive bellows or blowpipe 
made of a tube of. bamboo; after being kept at a white heat for 
about twenty minutes or half an hour, the ball is taken out and 
allowed to cool, and when broken open the stone will have lost 
the blue tint without injuring the crimson. By the same process, 
the tint of blue can be expelled from a stone which is nearly white ; 
if, however, there is any crack or flaw in the stone it is liable to 
fly to pieces. 

THE first German establishment for the manufacture of brass, 
copper, and calamine, wasat Goslar, inthe sixteenthcentury. In Eng- 
land we have the record of all patents issued since the year 1681, 
and we find that the earliest mention of brass was in 1728, when a 
patent was granted for *‘a method for the more advantageous 
manufacturing copper oares throug. all the intermediate operations 
till it be brought into fine copper, and thence into brasse, to be 
cast into plates, rodds, kettles, and other utensills in metall 
moulds,” And we read, in 1758, that ‘*spelter and brass might be 
made from a mineral which had not thentofore be-n made use of 
for such purposes. The mineral black-jack, mock-jack, or brazill, 
can be used to make spelter.” 

THE consumption of French wine in Great Britain has increased 


(chiefly sherries) has more than doubled; there has been a very 
large increase in the consumption of Portuguese and other foreign 
wines ; but the importation of British colonial wines has almost 
ceased. The annual expenditure on wine is almost as surprising 
as the quantity consumed, and furnishes a remarkable illustration 
of the amount of surplus wealth in this country devoted to pur- 
poses of luxurious living. Taking the consumption of French 


champagne—the estimate of a large London wine merchant—we 
find the probable expenditure amounted to £12,987,927 in the year 
868. 


THE property of the Intercolonial Coal and Railway Company, 
in NovaScotia, comprises four square miles of coal areas, held under 
the laws of Nova Scotia, and containing, according to the calcula- 
tion of Prof. Leslie, 150,000,000 tons of superior coal. The professor 
further calculates that the quantity of coal in the coal areas 
be exported. The coal areas of the company are sityated on the 
Sydney, adistance of twelve miles, the shipments of coal, without the 
aid of a railway, are necessarily limited. In 1869, 21,000 tons were 


the coast is expected to be completed in August or September. 
The contractor is Mr. Duncan MacDonald. A great deal of the 
coal produced by the company is forwarded to New York. 

AT a recent meeting of the Paris Academy of Sciences, MN. Feil 


glass) obtained by a new process, enabling masses of this material 
to be manufactured, weighing from 25 to 35 kilos., perfectly pure, 


even greater, than that of Faraday. He also showed specimens 
of imitation precious stones, such as emeralds, sapphires, and 
white and coloured rubies, as well as a specimen of a deep violet 
blue, rich in tone, and of a brilliancy surpassing that of the finest 
amethysts. They are stated to be nearly equal in hardness also. 
The author, in his communication, states that he uses for the 
flint glass aluminates of lime, of lime and baryta, of lead, and of 
bismuth, &c., and for crown glass, aluminates of magnesia, sili- 
cates of magnesia, and of alumina. 


} 





they employed to combine with the copper. The word zinc itself 
does not appear to have been used before the year 1540, and by 
some authorities it is traced to Zincken or Zacken, meaning the 
chimney stack in which the oxide collected when zinc-bearing ores 
were roasted. When this flue dust became known as a metal it 
received opprobrious names, such as “the spurious son of copper,” 
and hence a bastard metal. Some called it coagulated mercury, 
and the miners thought it was unripe lead ore, and if it were left 
a few ages longer it would mature to something useful. 
to have been brought to England from India towards the end of 


of “‘ spelter,” which it still bears. That the Germans did not know 
history of the mines at Wiesloch, in Baden, which were worked for 


which time the zinc ore was thrown away and finally collected in 
vast heaps about the mouth of the mine. These mines were re- 
opened in 1850, and an immense amount of zinc was obtained from 
the refuse that had been previously regarded as worthless. 

THE Thibetan gold field of Thok-Jalung, in latitude 32 deg. 
24 min. 26 sec. and longitude 81 deg. 37 min. 38 sec., has been visited 
by a corps of scientific English explorers, who have just published 
an account of the observations. ‘The diggers prefer to work in the 
winter, when nearly 600 tents are to be found there ; the soil when 
frozen does not ‘‘cave in.” 
— for fuel, and the water is so brackish as to be undrinkable 
until frozen and remelted. The gold is obtained from an excava- 
tion a mile long, 25ft. deep, and ten to 200 paces wide, through 
which a small stream runs ; the implements used are a long-handled 





kind of spade and an iron hoe. The water is dammed up and a 
sloping el left ; at the bottom a cloth is spread, kept down 
by stones so as to make the bottom uneven ; one man sprinkles the 
auriferous earth over the channel and another flushes the channel 
by means of a leather bag, the pieces of gold fall into the in- 
equalities, and are easily collected in the cloth by lifting up the 
stones. The yield is large, nuggets of 2lb. weight are found ; the 
gold sells on the spot at rather less than thirty rupees per ounce. 
A gold commissiouer or ‘‘sarpon” superintends all the gold-fields, 
a string of which extends along the northern watershed of the 
Brahmaputra, from Lhasa to Rudok. Each field has a chief, but 
anyone may dig who pays the annual license fee of one sarapoo or 
' two-fifths of an ounce, 


about eightfold in ten years; the consumption of Spanish wines | 


wines to be in the proportion of two-thirds claret and one-third | 


is sufficient to last 250 years, even should 500,000 tons per annum | 


sea coast, but there being no good natural harbour nearer than | 


shipped direct from the mines of the company, anda railway to ; 


exhibited specimens of flint glass of great density (Faraday’s | 


homogeneous, and free from striz, and of « density equal to, and | 


THE ancients made brass from copper and calamine, but they: 
were not aware of the existence of metallic zinc in the mineral | 


It appears 
the sixteenth century, and to have received at that time the name | 
how tomake brass from the ores of zinc is conclusively shown in the | 


lead from the eleventh to the fourteeuth century, during all | 


They have no wood, but use dried | 


MISCELLANEA, 


A Meerine of the cab interest of London has just been held, 
and it has been decided to petition Parliament to reconsider the 
Act governing hackney carriages. 

THE first land sale by the Atlantic Telegraph was transacted by 
the International Land and Labour Agency, Birmingham, on 
Tuesday, February 10th, for a party in this town. The purchase 
consisted of a tract of wood and mineral land in West Virginia, 
containing 28,000 acres. 

APPLICATION has been made by the French Government for 

lans and statements relating to the organisation of the South 
ensington Museum and schools. Schemes based on the same 
rinciple and method have, it is understood, been proposed in 

New York and Boston. 


Ir is calculated that there are at present between twenty or 
thirty mills either entirely or very nearly stopped in Preston ; 
that there are between 1300 and 1400 cottage houses “to let” in 
the borough ; and that between 3000 and 4000 operatives are 
either altogether out of employ or working short time. 


A VEIN of excellent coal has been discovered, extending along 
the line of the Kansas Pacific Railroad, east of Denver. This dis 
covery shows that the workable coal beds of the Rocky Mountains 
extend miles eastward into the great plains, and is of the greatest 
importance both to settlers and to the railway company. 

A curious work is going on near Ceylon, in the deepening of the 
sea channels between that island and India, by cutting away the 
connecting reef, so as to allow shipping of larger tonnage to pass. 
This has been in progress for ten years, with a considerable increase 
of depth and of the number of ships. The work is executed by 
convict labour. 

A DEPUTATION, consisting of Earl Fortescue, the Right Hon. C. 
B. Adderley, M.P., Dr. Farre, F.#.3., and others, had an inter- 
view with Mr. Shaw Lefevre, M.P., at the Board of Trale on 
Saturday, to recommend the legalisation of metric weights and 
measures in the Post-office, and the amendment of the Metric 
Act of 1861, and the legal substitution of metric weight for the 
troy weight, which the Standard Commissioners propose to 
abolish. 

WE learn from a Bristol contemporary that a sort of wager of 
£500 has been laid by a Swindon gentleman, and accepted by a 
Fellow of the Royal Geographical Society, on the result of a 
scientific investigation, which is to be made in Cambridgeshire, 
early in March next, to ascertain whether the surface of the earth 
and water is level or convex. The editor of a London newspaper 
is to act as umpire, and each of the parties will appoint a reteree. 
The affair is said to have already excited great interest. We 
th nk we have heard through a contemporary that the Editor of 
the Globe is the selected judge. 





Waritinec from Sydney, under date December 3rd, th 
correspondent says :—‘** The sugar industry is attracting 
deal of capital to it, and is becoming a great success, Som: 
are troubling themselves at this early hour with the ing: 












where will be our market? At present, this problem dves not press 
| for solution. These colonies consume annually 89,09) tons of 
| sugar, and this demand will be market sufficient for usfor a 
time. Queensland and New South Wales may work away for 


i when they ha 
in posse 
£2,400,000 they are now in the habit of sending abroad every year. 
One of our leading firms has announced that it will now be able 
weekly to place ten tons of colonial sugar at auction. 


many years before they produce this amount, an 
reached this stage they will find themselves 





Tue Committee of Commerce of the United States House of 
| Representatives have at present under consideration several plans 





| for clearing away the sand banks obstructing the navigation in the 
principal passes of the Mississippiriver. The War Department 
| estimates that a preliminary expense of 800,000 dols. will be re. 


| quired for the construction of boats, machinery, and steam dredges; 
that the work for the first year will cost 375,000 dols., and for 
every subsequent year thereafter 200,000 dols. Private contractors 
also presenting plans; one offering to open Pas 4 l‘Outre and 
Southwest Pass for 500,000 dols., and to keep them open for 
175,000 dols. per annum. The expense of this work will be very 
great, and it is much more likely that the private contractors have 
underrated than overrated the amount of work that will be 
required, 





| THE entire removal of the Serapeum rock obstacle in the Suez 

Canal leaves twenty-nine feet of water in that part of the canal ; 
and thus, M. de Lesseps announces, the largest vessels can now 
pass from sea to sea. Meanwhile, the Austrians, who expected to 
gain so much traffic by this new route, are not making great pro- 
| gress. The screw steamer Apis, belonging to the Austrian Lloyd's 
Company, of 1200 tons burden—a first-rate vessel, whose departure 
for Bombay was largely and widely advertised—sailed with a cargo 
of only 130 tons. The tariff fixed by the company is £3 10s. « ton, the 
vessel pays a toll of £480 to the canal, and consumes 400 tons of 
coal on the voyage. This beginning, therefore, caunot be deemed 
promising. But new branches of commerce are not built up in a 
day, and the company have resolved to start another vessel. Half 
the cargo of the Apis came from Italy. M. de Lesseps has 
promised to publish regularly a detail of the receipts, but he warns 
shareholders that a remunerative traffic will take some time to 
accumulate. 


THE number of boilerexplosions that occurred during the year 
1869 throughout the country was fifty-eight, by which eighty-six 
persons were killed, and 126 others injured ; while, if to this be 
added the two kitchen boiler explosions and the two tar boiler ex- 
plosions, the return for the year 1869 will be sixty-two explosions, 





1esulting in ninety-three deaths, and 136 cases of injury. Explo- 
sions clearly are not on the decrease. Tae estimate is that one 
| steam boiler explodes every week, or, in ronnd numbers, 


fifty explode every year, killing seventy-five persons. More 
explosions occurred, as in previous years, at collieries, mines, 
and iron works than at any other works, while those at iron 
works were of a much more fatal character tban those either at 
mines or collieries. | Numerous as cotton and woollen mills are, 
only one occurred at a cotton mill and one ata woollen mill. More 
| explosions arose from, and more persons were killed by, the plain 
cylindrical externally-fired class of boiler than any other. The 
| introduction of the interna!ly-fired Lancashire boiler in the place 
| of the plain cylindrical externally-fired would certainly be pro- 
| ductive of safety, and it is thought of economy. ill boiler ex- 
| plosions may, as a rule, be attributed to the neglect of the boiler 
maker, the boiler owner, or the boiler minder. 


THE fear which existed a few years since that our coal supply 
was rapidly approaching exhaustion has been to a great extent 
dispelled by the proof which has been afforded by the borings and 
sinkings at Coton Park, near Burton-on-Trent, that we have still 
considerable and untouched stores of coal beneath the new red 
sandstone and Permian formations. The explorations at Coton 
Park are at a considerable distance to the west of the supposed 
boundary of Ashby-de-la-Zouch coal-field, and have been attended 
with very satisfactory results, several valuable seams of coal 
having been found, and among them one of the extraordinary 
thickness of 13ft., which will give about 12,000 tons per acre 
(35ft. thick in all), being equal to 33,000 tons per acre, e Coton 
Park coal is likely, ere long, to come largely into the market, for 
Mr. Leedham is to sell the Coton Park farm estate, at Burton-on- 
Trent, on March 9th, after which it may be anticipated workings on 
a commercial scale will be at once commenced. The estate com- 


prises nearly 357 acres, in a ring fence, and no doubt is entertained 
that the Little, the Main, the Woodfield, the Stockings, the 
Eureka, and the Anglesey coals will be found identical with those 
at the well-known Moira, Gresley, and Swadlincote collieries. 
The Coton Park branch ewes, Se be constructed by the Midland 
Railway Company, will pass t 





ugh the estate, 
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“For description see paze 19) ) 
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RECENT LECTURES AT THE ROYAL INSTI- 
TUTION. 

FEBRUARY 1sT,—THE ARCHITECTURE OF THE HuMAN Bopy. 
Mr. G. Murray Humpnry, M.D.,F.R.S., professor of anatomy in 
the University of Cambridge, in his ‘third lecture at the Royal Insti- 
tution, upon the “‘ Architecture of the Human Body,” spoke 
chiefly of the face and chest. He said that the movements of 
the lower jaw are governed by the action of a very large and 
werful muscle, which extends upwards, and then spreads out 
Tike a fan, so as to cover a very large portion of the side of the 
skull. This muscle rises to the temples, and it is because of its 
presence there that it is unpleasant work to eat a hard biscuit 
when a tight hat is upon the head. In all animals, with one 
single exception, the bones fall asunder when the soft ligaments 
uniting | them at the joints decay away ; but the lower jaw of the 
badger i is so hinged into the upper part. of the skull of the animal 
that it does not fall out of its place when the soit parts have been 
removed, The lecturer here exhibited the skull of a badger, with 
the lower jaw still attached to the skull, and swinging loosely 
below it. Very few animals except man have anything in the 
shape of achin. Gorillas and monkeys have no chin; the negro 
has much less chin and has more projecting teeth than the Euro- 
pean, his skull has also a greater facial angle, in all of which 
characteristics the negro is nearer than the white man to the 
orilla, In some respects the skull of the elephant resembles the 
Coon skull ; the elephant has a shortened lower jaw, and a chin 
which is narrow and pointed ; this animal also has a large skull, 
but it is full of air instead of brains, being made large to support 

the — muscle which works the lower jaw. 8S Zo! 
the human teeth, Professor Humphry said that the teeth of old 
ae are usually i in pi poy good condition when they drop out, 
use it is the decay of the lower jaw which liberates them 
from their sockets, and not the decay of the teeth themselves, He 





pointed out that the nose has a provision to moisten the air before 
it enters the lungs, and that at this part of the head bleeding 
readily begins ; bleeding at the nose is sometimes very difficult to 
stop, but it often bene cially relieves age of blood upon the 
brain. The ribsin the human body take a forward and down- 
ward direction from the spinal column; they are not directly 
attached to the breastb but are ted with it by cartilages 
which take an upward direction ; these cartilages are also elastic, 
so that all these conditions combined permit respiration to go on 
much more easily than would otherwise be the case. As the in- 
dividual grows older the ribs take a more horizontal position, 
and the cartilages connecting them with the breastbone disappear. 
Old Parr, who lived to such a very advanced age, was found to 
have the cartilages in Meng J good condition when his body was 
opened after death. The lecturer here placed his hand on a skull 
upon the table, and said that the poor woman from whose head 
he took that skull (Laughter) was reported to be 103 years of age 
at the time of her death; she certainly was very old, yet the 
cartilages in her chest were good and elastic. If more could be 
known about the elasticity of these cartilages in living human 
bodies it might give a further clue to the probable duration of 
the life of the individual. Because of the arrangement of the 
bones of the chest and spinal column no animal can lie so easily 
upon his back as man, so when a donkey by the roadside tries to 
lie gracefully upon his back the attem _ is a signal failure. The 
inclination of the heart to the left rather than the right side of 
the chest seems to have a tendency to drive more blood to the 
right side of the body, and to the mght arm, so may have some- 
thing to do with righthandedness. 


FEBRUARY 3RD.—THE CHEMISTRY OF VEGETABLE Propucts. 
Dr. William Odling, F.R.S.,in his third lecture upon the 


“ Chemistry of Vegetable Products,” began by speaking of the 
changes produced in substances when they are chemically united 








with water. Oil of vitriol, orsulphuric acid, has water in its com- 
position, and when this water is taken away from it the solid 
white subst which differs in its chemical properties 
from sulphuric acid. The solid substance, for instance, may be 
handled with impunity so lon; ng as the surface of the skin is quite 
dry, but the liquid acid would cause a burning pain to be felt, 
and would in a short time char the skin. Phosphoric acid, when 
free from water, also pane sses different properties. Unfortu- 
nately, chemists in the days of old gave the same names to these 
substances both in the liquid and solid states, but new chemists 
very generally, though not universally, apply the word ‘“‘acid” 
only to those which contain water, and apply the word 
“anhydride” to the solid substance. Phosphoric anhydride 
absorbs water with great avidity, and in doing so emits heat 
enough to set fire to gun-cutton ; the lecturer A ww this ~e = 
a Oil of vitriol is, in fact, sulphate of hydrogen. 
ydrogen can — replaced by a metal, and the more readil: 

the hydrogen may thus replaced the stronger is the acid aly 
tobe. The presence of free acid in a solution is usually ascertained 
by phy om 4 into it a slip Af ef which has been soaked in litmus 





at is litmus” is, in fact, litmate of 
pos a and the pre 5 od ag ooh paper is coloured red by free acids, for 
which it isa very delicate test. The juices of vegetables are 


nearly always acid. Dr. Odling proved this by first cut a 
cabbage in two and then squeezing some blue litmus aren 
between the two gt ae 5 Iles caused the paper to turn red. 
The same effect was by squeezing some more of the 
paper between the wo io of a a ent parsnip, and it was 
seen in a very marked degree when rhu was tried, since this 
plant has so much free acid that its J genre can be 

— taste. The principal le acids are the car- 


oxalic, succinic, malic, ‘ate, and citric. Of late years 
oe have found out how to make oxalic acid artificially from 
sawdust, instead of having to extract it fromsorreland other plants. 
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TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 

ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

Corron Presses.—The continuation of this article stands over till next 





week, 

E. R. D.—Not new in idea, and certain to get out of order because oy 
deposit. 

E. T. (The Lindens).—No manuscript relating to vehicle reyister has been 
received by us. 

W. F. T.—We ave-veally unable to say. We have never given the s@bject 
much attention. 

R.—Buck, Tottenham-court-road, London, and probably every ironmonger ni 
Wolverhampton and Birmingham. 

T. G. (Diagonal Punch).—We connot make head or tail of your drawing. 
Please send another, with some descriptive particulars. 

F. W. G.—We are unalie to say. Write a note to Mr. Ramsbottom at Crewe, 
similar to that which you have written to us. 

AssIsTANT ExGinEerR.—‘* Binns on Geometrical Drawing,” Parts I. and II. 
You can get the book from Messrs. Lockwood or Mezsrs, Spon for a few 
shillings. 





broad gauge in Tasmania appears to have been even a 
more disastrous act than we ventured to assume. It will 
be remembered that Mr. Hemans stated in one of his 
letters, when defending Mr. Doyne, that the entire saving 
to be effected on the construction of a line of 120 miles 
between Launceston and Hobart Town would have been 
but £100,000 had a gauge of 3ft. Gin. been adopted instead 
of a gauge of 5ft. Gin. To this we demurred and do 
demur; needlessly, it seems, for it turns out on Mr. Doyne’s 
own theory, that a difference of only half this sum, or 
£50,000, meant the’ difference between working the railway 
at a ruinous loss and working it ata profit. Itis impossible 
to imagine stronger testimony in favour of the accuracy of 
our views, and we shall therefore reproduce in a moment 
Mr. Doyne’s own words, previously explaining how they 
came to be spoken. 

In 1861, the construction of a line, subsequently called 
the Deloraine Railway, was proposed, the line frum 
Hobart Town to Launceston constituting the major portion 
if not the whole of the scheme. Mr. Doyne estimated for 
the line, reported upon the scheme, and said, “ I think I 
have now exhausted the examination of the subject, and I 
hope I have placed you (that is to say, the promoters) in a 
position to proceed with the execution of the railway with- 
out further delay. I feel that I can most conscientiously 
advise you to make this railway, fully believing that it will 
be directly a source of profit, and that it will be the means 
of raising largely the value of all property in the districts, 
including Crown lands at present unsaleable.” Little or 
nothing was done in the matter till 1865, when it appears, 
from a public Act of the Parliament of the colony, that a 
company intending to carry out the scheme, and known as 
the Launceston and Western Railway Company, was 


| recognized for the first time by the Legislature. This 


O. K.—Neweastle-on-Tyne, Liverpool, or Southampton. Apply to some of } 


the large shipping companies. Pay varies from £5 to £20 per month, with 
rations. 

J. M.—Clark’s method of estimating the hardness of water, if that is what 
is meant, is to be found in ** Watts’ Dictionary of Chemistry,” col. v., 
». 1027. 

A Tex Years’ Supscriser.—/f you will take the trouble to call at the Free 
Library, Town Hall-street, Blackburn, you can see all the specifications of 
patents, and find that which you want sor yourself. 

E. B. N.—We never heard of the existence of an illustrated work on wind- 
mill sails. You will sind sume rules as to the angle of whip m * Moles- 
worth’s Pocket-book.” The windmill is a thing of the past. 

H. B.—We have heard nothing of any such invention, nor is it likely that we 
shall, seeing that the thing is impossible. The power excrted by the fire may 
be explained as consisting in pushing a column of steam out of the boiler, 
and as much work would be required to push the column in again, so 
nothing would be left for useful effect. 


MEETINGS NEXT WEEK. 

Tue InstiTvTION oF Civit EnGingEeRs.—Tuesday, March 1st, at 8 p.m. : 
1. Discussion upon ‘‘ The Mhow-Ke-Mullee Viaduct” and “ The Pennair 
Bridge.” 2. Mr. J. N. Douglass, ‘‘The Wolf Rock Lighthouse.” 

Roya Unitep Service Instirvtion.—Lecture at three o’clock, Friday, 
March 4th; ‘‘Ocean Currents and their Iifluences,” by A. G. Findlay, 


Esq., F.R.G 8. 
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, at the various railway stations ; or it can, if preferred, be supplied direct 
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LIGHT RAILWAYS. 

Tue recent visit to the Festiniog Railway of a commis- 
sion composed of Russian engineers, and the circumstances 
connected with that visit, afford an excellent reason for our 
return to the subject of narrow gauge railways, already 
dealt with to no small extent by ourselves and one or two 
correspondents. It is not our purpose here to refer at any 
length to the experiments recently conducted on the Fes- 
tinioy line. The report of our special commissioner, pub- 
lished elsewhere in our pages, supplies all the accurate 
information on the subject available, or indeed necessary, 
at this moment. From the other side of the world we 
have received, if possible more important testimony to the 
accuracy and truthfulness of the opinions we have long 
since expressed in favour of narrow gauge railways, for all 
circumstances of light, or moderately light, traffic. What 
this testimony is we pro now to explain, and we ven- 
ture to think that it will be found conclusive so far as it 
goes. How far it goes our readers shall say for them- 
selves, 

In October, 1869, a short article appeared in this journal 
criticising the policy of Mr. Doyne and the Tasmanian 
Legislature, who had adopted a gauge of 5ft. 3in. for a 
line from Launceston to Hobart Town. We then stated 
that the gauge was too wide for the necessities of the 
colony; and that a gauge of 3ft. 6in., or even less, would 
have answered all possible existing requirements, and we 
went on to point out that the costof suchanarrow gauge line 
would be very much less than that of the wider gauge road 
actually proposed. This article was very sharply criticised 
by Mr. Hemans and others; and the statements we made 
were, as our readers will remember, very roughly handled. 
Confident in the accuracy of our opinions, based on per- 
haps a larger experience and a more thorough knowledge 
of the subject than were by our correspondents, 
we res content to bide our time and leave truth 
to prevail either for or against us. We felt cer- 
tain when closing the co mdence, that without 
additional facts no good could be done by extending it, 


and we gave expression to an anticipation that Mr. Doyne 
would say something Bremen to throw additional light on 
the subject. Now, 

in t 


1 enough, in October, 1869, 
Mr. pore was engaged hrowing light on the subject, 
and, looked on by the aid of this light, the adoption of the 








company was by the Act in question authorised 
to borrow £300,000, on condition that £100,000 was 
first subscribed by the public. So much could not 
be got together, and we next find the company before 
the Colonial Parliament, begging that a subscription of 
£50,000 should be deemed sufficient. This was in 1867, 
and the Act was obtained. The company was au- 
thorised by this Act to raise £300,000 on the security 
of the revenues of the colony, and Mr. Doyue stated, very 
definitely, that the line would be made, opened for trafiic, 
and worked for the sum of £350,000. The concession 
was made conditionally on its being shown that the line 
could be made and opened for that sum. The construction 
of the line was proceeded with, but towards the latter part 
of 1868 it appeared that the line could not be completed 
for the sum named, and the company had to go to Parlia- 
ment for fresh borrowing powers. They asked for £50,000 
more, but Parliament, satisfied that even this would not 
suffice, granted £100,000, and practically told the com- 
pany to take this, go about their business, and not trouble 
them again. Now it happened that the editor of the 

"asmanian Times, being interested in the progress of the 


| colony, took the matter up, and published the following 


paragraph in his journal :— 

DELoRAINE RatLway.—Since our last summary the half-yearly 
report of this company has been published. It is a most unsatis- 
factory document, showing the grossest mismanagement and 
deception on the part of directors, engineers, and Government 
commissioners. It now appears that the total cost of the works 
has been largely and purposely under-estimated ; that, notwith- 
standing the certificate given by the Government commissioners, 
the line cannot be opened for traffic for less than £410,000; and 
that the directors will ask Parliament for a further loan of 
£110,000, beyond the £300,000 already borrowed from the colony 
on the company’s bonds. So the matter stands. A very general 
feeling of indignation and disgust pervades the whole colony on 
this subject, which is intensified in the south by a conviction that 
the survey of a route for a main line railway across the island has 
been entrusted by ministers to the engineers of the Deloraine 
Railway—now shown to be untrustworthy, if not incompetent— 
for the sake of discrediting and shelving the larger and national 
work on which Hobart Town has set its mind. 

Mr. Doynedeemed this paragraph libellous, andin company 
with his assistant engineers, Messrs, Major and Willett, 
brought an action for damages against Mr. D. Macmillan, 
the proprietor of the Tasmanian Times. It will be seen 
that the sum of £110,000, named above, is very nearly that 
actually granted by the colonial Government. ‘The trial 
lasted two days, and it resulted in the jury, after a short 
deliberation, returning a verdict for the defendant. In 
other words, the jury considered Mr. Macmillan’s statement 
justifiable under the circumstances. 

Mr. Doyne was subjected to a very searching examination 
by the judge, and to his evidence we shall refer in a moment ; 
but we must first deal with that of Mr. Dowling, the 
secretary of the company, because it puts in the plainest 
light the system under which wide gauge railways may be 
made tocost—on paper—very little more than narrow gauge 
lines. Mr. Dowling said :—~ 

** At the meeting in 1868 it was found that the works included 
in the estimate could not be carried out for £350,000. Several 
items of expenditure were increased which prevented it from being 
carried out. They had been put at too low a figure. There was 
an increase of more than £6000 on the estimate of English con- 
tracts ; an increase of freight of from £6000 to £7000 more ; about 
£10,000 in the price of lands purchased ; an omission of £2900 in 
staging for erecting a bridge at Longford ; it was estimated that 
about £2000 more would be wanted for accommodation gates at 
different farms ; about £1000 more for expenses in commissioners’ 
and directors’ offices, for salaries, and for general expenses ; there 
was £1000 for cartage of certain iron work from Launceston wharf 
to Longford ; there were also £2000 more than the £1000 for con- 
tingencies in that estimate, ing £12,000 in all for flattening 
the slopes and the a I don’t remember any other items, 
but the report emb £2300 for new rolling stock. The 
deficiency between the amount estimated and the amount required 
is £60, that is including £2300 for rolling stock. The deficiency 
on the estimate was about £37,000.” 

Now, as regards the Longford bridge, it appears that a 
great addition was made to the expense by fitting it to 
carry the heavy loads proper wo a broad gauge line. Thus 
Mr. Kemp, one of the commissioners of the line, stated 
that the original weight of iron was 204 tons, it was after- 
wards increased to 700 or 800 tons. “I should state in jus- 
tice to the engineers that I believe the estimates for that 
bridge were made very hurriedly. I should think that was 
the reason of the under-estimate.” Tothe latter portion of this 
evidence the opponent’s counsel objected, as it was merely 








an expression of opinion, and it was rejected by the judge. 
Furthermore, the weight of the rails was increased to 72 |b. 
per yard from 651b., that named in the original estimate ; 
and that item alone increased the cost of the line by £7000. 
The increase in the cost of the bridge alone was £20,000, 
and we have thus over £250 a mile put on for these two 
improvements alone. 

It has been pointed out to us that the Tasmanian Rail- 
way was really a very cheap line. Let us see what 
cheapness meant. On this point we shall simply repro- 
duce Mr. Doyne’s own replies to the judge’s questions. 
It would be simply painting the lily to comment on them 
nm any way -— 

His Honour : It was in 1861 you advised the company to make 
this railway?—Mr. Doyne: I advised the promoters.—His 
Honour: Well, the promoters’; and your estimate was based on 
the plans and estimates which accompanied your report so recom- 
mending the construction of the railway ?— Witness: Yes, it was.— 
His Honour : You advised this merely as a source of profit, I pre- 
sume ?— Witness: Asasource of profit. Yes.—His Honour: You 
would not have advised this company to construct the railway.if 

ou had not believed it would be a source of profit.—Witness : 
Directly and indirectly of course.—His Honour: Now that is a 
very plain question. You would not have advised the construc- 
tion of this railway if you had not believed it would have been a 
source of profit, would you ?— Witness : Certainly I should not.— 
His Honour: Would you have advised it if you had known that 
the company could not possibly have a capital of more than 
£350,000 ?— Witness : No, certainly I should not.—His Honour: 
In other words, to construct it with such a capital it could not be 
a source of profit?—Witness: I think not; it would be very 
questionable. It was not my opinion. The company would not 
have a sufficiently convenieat line. They would not have enough 
rolling stock or stations to work it economically.—His Honour : 
That is to work it as a source of profit ’—Witness : Yes.—His 
Honour: Could the railway be a source of profit if only one train 
was to be run per day?—Winness: No, I think it would bea 
source of loss. It would be ruinous, in fact.—His Honour: 
And you would not advise a company to construct a rail- 
way with such a view as that?—Witness: No, certainly not. 
His Honour: This examination is of course all on the hypothesis 
that not more than £350,000 would be available tothe company ?— 
Witness : In which case I never should have recommended them 
to make the line.—His Honour: And would it be ruinous to 
attempt to open the line upon that?— Witness: Certainly it 
would, if they could not obtain more.—His Honour : I will put it 
more plainly—I mean this—Would it not be ruinous to construct 
this railway, and open it for traffic with a capital of only 
£350,000 ?—Witness: Yes, certainly, if you never were to obtain 
more. 

After some further questions, the judge went on to 
say :— 

Then you mean, Mr. Doyne, that the requirements of the 
Launceston and Western Railway Act, No. 1, sec. 42, were that 
the company should run one train a day, and one return train ?— 
Witness: Yes.—His Honour: That Act was passed, in fact, in 
consequence of your report given in 1861 ?—Witness : I believe 
that materially it was.—His Honour: Did you make your recom- 
mendation on the assumption that only one train should run per 
day ?-- Witness : No, I did not. I reckoned that five would be ne- 
cessary.—His Honour: You would not have given any such re- 
commendation for only one train per day ?— Witness: No, not 
unless I could see my way to have four or five trains per day run- 
ning.—His Honour: Then how can you call it complying with the 
requirements of the Act? Do you think the Act would contem- 
plate the construction of a ruinous work ’— Witness : No ; I caleu- 
lated upon getting the remainder of my _ estimate.— 
His Honour: Did you consider that the Act contem- 
plated such a condition?—Witness: I don't suppose it did, 
but I had nothing to do with the preparation of the Act.— 
His Honour : But you say in your certificate that the railway can 
be opened for traffic in accordance with the requirements of the 
Act for a certain sum, that is with one trainaday. You don't 
suppose the Act only contemplated one train a day ?—Witness : 
No, I don’t suppose it did.—His Honour: Then how on earth can 
you justly make such a recommendation in accordance with the 
terms of an Act when you know the Act contemplates no such 
thing ?—Witness: I did so because I thought I could get my 
£400,000.— His Honour: Then you certified that the line could 
be opened for traffic for £350,000 in the expectation of getting 
£50,000 more to find the rolling stock ?—Witness: Yes.—His 
Honour :— Were you aware of the terms of the Act under which 
the certificate was given—I mean the Act No. 2?—Witness: I 
think I was. —His Honour : But were you aware that the certifi- 
cate was given in accordance with the requirements of that Act—I 
mean the certificate to reduce the amount ?—Witness : We thought 
we could open the line for £350,000, and then we though- 
we could borrow another £50,000 when we saw the rail- 
way open. We could not borrow this money without the rail- 
way, but we felt that when we had the railway we could complete 
it. 

Further on we have the following : 

His Honour: Then you admit that the terms completing the 
railway for £350,000 did not mean substantially comale ing it in 
— ees Certainly not—we never recommended it. 
—His Honour: Then it was mere trifling with words to call it 
completing the railway.—Witness: Oh yes, I never pretended 
that the sum named would complete the railway ; it was perfectly 
understood that it would not.—His Honour: Then what on 
earth do you think Parliament meant when it passed this Act, 
which contains a section authorising the Governor-in-Council to 
assent to the construction of the railway (his Honour read the 
section) on the certiticate of commissioners? Do you think all 
that section was intended to be mere trifling with words? Was 
that what was meant ?—Witness: No. I think the object of 
the clause was to call upon the company to prove the bona fides— 
to call upon us to prove that we could make a substantial railway 
for £350,000. We could do so, but then we should not have 
sufficient rolling stock to work it. That was my openly ex 
opinion on all occasions, that we would not be able to work the 
railway for that amount.—His Honour: Do you mean that it 
would not be r ble to suppose that you could construct the 
railway for £350,000?—Witness: A perfect railway.—His 
Honour: What do you mean by a railway ?—Witness: I mean 
a railway, but without rolling stock and stations.—His Honour : 
But is a railway of any use without rolling stock and stations ?— 
Witness : Yes, under our estimate we could run one train a day, 
but. we could not carry the line on at a profit. We could have 
opened the line under the estimate, and we hoped then to get 
money for more rolling stock, and to i station d 
tion. 

We believe it is unnecessary to quote Mr. Doyne any 
further. 

Here we have the most conclusive testimony to the fact 
that £50,000, more or less, meant ruin or the reverse to the 
company. On Mr. Doyne’s conduct we shall not comment at 
all : we reproduce his evidence simply because it shows the 
nature of the basis on which certain individuals, 
in ignorance, — in favour of broad gauge lines for our 
colonies, Mr. Hemans and others have admitted in our 
en eae a broad 
and a narrow gauge line is £1000 r mile, £100,000 for 
the Launceston and Hobart Town way. We believe it 















to be much more ; but let that a We, for the sake of 
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arguinent, allow that £100,000 does represent the difference, 
Mr. Doyne admits that the lack of half that sum meant 
financial ruin to the company. Is it possible on earth 
to produce a stronger argument in favour of the views we 
have expressed ? Nor can it be urged that if the £50,000 
were forthcoming the profits would be larger for the share- 
holders of £350,000 worth of stock than they would have 
been for the holders of £3 0,000 worth of stock. How 
much better would it have been if Mr. Doyne had 
taken his £300,000, and made and furnished a narrow 
gauge line. It seems that a traffic of only four or 
five trains a day each way was counted on; can 
it be considered that traffic such as this would ade- 
quately work a line of 5ft. 3in. gauge? Can it 
be maintained that a narrower, and lighter, and smaller, 
line would not have sufficed for every purpose? Cana 
single good reason be urged for the adoption of the gauge 
actually emploved ? We think we are justified in stating 
that Mr, Doyne has unintentionally done more to promote 
the introduction of narrow gauge lines into our colonies 
than any other living engineer; and we can, for this rea- 
son, pass over his policy without commenting upon it as 
some of our readers willcomment. Failures are more in- 
structive than successes, and Mr. Doyne has taught the 
colonial world a lesson which it will not soon forget. 


PETROLEUM. 

An appeal case just decided before the Middlesex 
magistrates sitting at the Guildhall, Westminster, places 
the defects of our petroleum law in a striking light. The 
previous conviction at a police-court was quashed, on the 
ground that the petroleum had been tested by an inspec- 
tor of gus-meters, instead of an inspector of weights and 
Measures, as required by the Act. Why “weights and 
measures ?” we may ask. Why not the parish beadle, or 
the policeman on the beat, or the inspector of nuisances— 
or anybody else? But this is not all. Had the knotty 
point of the “ weights and measures” been fairly got over, 
there were other pitfalls. Legal acumen would tind 
a flaw in the very decalogue. What a miserable thing 
human law appears to be, when we find it break- 
ing down under every feather that a clever pleader 
can waft from his finger-ends! A schedule to the last | 
Petroleum Act specifies that in testing oil for the flashing 
point, “ the vessel which is to hold the oil shall be of thin 
sheet iron.” But the vessel in which the petroleum of the 
appeal case was tested consisted of what is commonly 
called “ tin.” What is a sheet of so-called “tin,” but a 
sheet of iron tinned over? Is it tin, or is it iron, or is it 
neither? Js plated gold to be reckoned as gold itself, and 
is tinued iron in like manner to be counted tin? But, say 
the lawyers, the Act recognises a distinction, for it pre- 
scribes that the vessel of “ thin sheet iron” shall be placed 
ina certain position inside another vessel which is de- 
scribed as “a tin vessel” of given dimensions. Now, what 
isa “tin vessel?” Isa tin kettle one of this sort! Is 
not the tin vessel at heart an iron one? If the inner vessel 
containing the oil is to be made of iron, and nothing but 
iron, ought not the outer vessel which contains the hot 
water to be made of tin and nothing but tin? No. The 
lawyers would be satisfied with the superficial tin, but not 
with the heart of iron. Again, the Act specifies that “a 
screen of pasteboard or wood shall be placed round the 
apparatus, and shall be of such dimensions as to surround 
it about two-thirds, and to reach several inches above the 
level of the vessels.” The unsophisticated inspector of 
gas-meters understood this to mean that the apparatus | 
should be sheltered from draughts. But while the law. 
only provides against horizontal draughts, he was plagued ! 
with a vertical current—a regular down-rush of cold air 
from a skylight. Hence the operator thought himself 
justified in covering the top of his pasteboard screen with a | 
piece of card orsomething of the kind. But in so doing he | 
vivlated the law, the apparatus being no longer con- 
formable to the schedule of the Act. The law forbade 
even the gentlest zephyr to come in at the door, but per- 
mitted Boreas himself to tumble through the skylight. 
Neither was this all. Section 4 and section 6 were shown 
to be at loggerheads with each other, the one enacting a 
penalty of £20 a day for the same offence concerning 
which the other provided simply a penalty of £5 right out. 
How many other legal subtleties were wound and woven 
about this unlucky Act we will not pretend to inquire. 
Enough is shown already. The Petroieum Act in its 
amended form has broken down, and there must be a 
further amendment, or the public will be virtually un- 
protected. “There are Acts of Parliament,” said one of 
the learned counsel at Westminster, “through which a 
coach and six may be driven.” “TI think this is one of 
them,” said Sir William Bodkin. 








DRY BEARINGS. 
Tuar is to say, bearings running without oil, or water, or 
blacklead, or tallow. Who has ever seen a bearing running 
without lubricant of some kind? “Oh, no one,” says the 
gentle reader. Festina lente, hasten slowly. We had the 
pleasure of seeing one bearing running at over 10,000 
revolutions per minute, without lubricant, on Monday 
last. We also saw a dozen cotton spindles running at 
3000 revolutions under the same circumstances, and a 
little steam engine driving them, and making a hundred 
revolutions per minute, with all the bearings screwed down 
hard, and not one drop of oil or lubricant of any kind. We 
saw, and therefore we believed. We do not expect our 
readers to believe in these days of incredulity. If, however, 
they are in a position to call at No. 1, High Holborn, and 
ask for the gentleman representing the “ Metaline Com- 
pany,” theycan see for themselves, and believe the evidence 
of their own eye-sight, and their own powers of judging 
by the touch whether a bearing is or is not hot, or dis- 
believe as pleases them best. 
Mr. Burlock, an American gentleman, has introduced 
into this country a new material for bearingsand shaft steps, 
which, judging always from what we have seen, appears 


line” is a new substance, made of old and well-known ones, 
and fashioned into bearings and foot-steps, which require 
no lubricant; at least so say the inventors, and they prove 
what they say by running an engine at 100 revolutions, 
without oil, cotton spindles at 3000, and one experimental 
spindle at 10,000 revolutions. In appearance, Metaline 
somewhat resembles blacklead, but it is not blacklead, 
nor does it necessarily contain blacklead, although plum-~- 
bago may sometimes be employed in its formation. For 
small bearings, cotton spindle steps, &¢., it is formed into 
little tubes and cups. For large bearings it is made in the 
form of little buttons, 3in. diameter, and 2in. thick, forced 
into suitable cavities, drilled into the ordinary brass bear- 
ings. 

“Metaline has been in use in the United States for about 
six months, but in this country the patent has been secured 
so short a time that the inventors do not yet feel justified 
in telling everyone all about it. They have told us, 
however, but only to enable us to arrive at a correct 
judgment as to its merits, and not for publication, at least as 
yet; and in our opinion the means adopted are likely to 
secure the required end. ‘The theory involved is this— 
bearings wear because the surfaces brought into contact 
are never truly smooth ; they always resemble, more or 
less, two brushes drawn over each other, the prominences 
and cavities interlocking. Oil or grease acts as lubricant, be- 
cause it keeps the surfaces apart, and prevents interlock- 
ing. Metaline acts by tilling up all the cavities, however 
small, in the shaft or bearing, producing a perfectly true 
surface, with which there can be no interlocking, and conse- 
quently, although friction remains, there can be nocutting, 
while heating is reduced to a mimimun, and deprived of 
its evils, The guide bars of the engine referred to in the 
first paragraph of this article are, where the friction is 
greatest, polished till they reflect the face like a mirror, but 
there is no evidence of wear. 

It would be premature to pronounce this material as 
absolutely perfect under all conditions. It is now being 
tried ina spinning mill of Mr. Bright’s, and we hope shortly 
to see it tested in the bearings of a crank shaft Sin. dia- 
meter, 10in. long, and carrying a weight of thirteen tons, 
revolving at sixty revolutious per minute. If it stands 
these tests its success is assured, and what follows ? Some- 
thing more than can be easily expressed. No greater boon 
could be conferred on the manufacturer, the railroad com- 
pany, or the steamship proprietor, than bearings which 
would require no oil. The saving in cost would be enor- 
mous ; the safety, cleanliness, and comfort would be worth 
purchasing at the price of the oil. Weshall keep Metaline 
under our notice, and report faithfully to our readers the 
result of our observations. We shall test it fully and 
fairly, and state exactly what we find to be the truth, and 
meanwhile we make no apology for asking our readers 
to go to the Metaline Company and examine the material 
for themselves. 





THE SHEFFIELD WATERWORKS, 


THE magiatrates of Sheffield have just pronounced a decision 
altering nearly all the rules of the company, and so far condemn- 
ing them. The minutes of evidence in an inquiry already re- 
ferred to in our pages are very voluminous—so voluminous that 
we cannot further refer to them here. Weshall bring the whole 
question fully before our readers’ notice in a little time, begging 
them meanwhile to remember that the question at issue, and the 
decision arrived at concerning them, affect all the water com- 
panies in the kingdom, and the position of hundreds of thousands 


| of pounds worth of capital. We believe that Tae ENGINEER is 


the only scientific journal which has handled this matter from 
the first, or pointed out the importance of the issues raised. 1t 
remains for us to complete the work we have commenced, be- 
lieving, as we do, that what we have said has already borne fruit 
in the shape of advantage to the public at large. 








THE RUSSIAN COMMISSION ON THE 
FESTINIOG RAILWAY. 
(From our Special Correspondent). 
Port Mapoc, Fes. 127Tu. 

Resuming at the point where I closed my last letter, we 
found ourselves, on the morning of Friday, the 11th inst., 
breakfast having been despatched, at the Shrewsbury station, up 
to time for the 9.15 a.m. train, where comfortable carriages 
awaited us for the further prosecution of our journey. ‘he 
Severn, prized of anglers, was crossed near Welshpoul, and its 
sulmon-bearing waters again traversed about half-way between 
that town and Abemule. So far, both the orthography and 
the pronunciation of the names of the stations had been an easy 
matter for the natives, and by no means an insurmountable 
difficulty to the rest of the party who were not natives, to 
decipher and articulate. But, with the second passage of the 
Severn, it may be truly said that the Rubicon was passed. We 
were then landed in the country of double “1’s” and four ‘con- 
secutive consonants. A feeble attempt was made by some to 
“do the guttural” in an imposing manner, and to impart the 
correct pronunciation to the foreigners; but the latter speedily 
gave it up in despair, not, perhaps, without some slight suspicion 
that Englishmen were not necessarily the best teachers of 
Welsh. It might almost be said of the weather that it was 
plus Russe que dans la Russie méme. The fields were literally 
ice-floes; portions of the sea were congealed, and in the cuttings 
and tunnels the pendent stalactites hung in frozen festoons from 
the surface of the riven rock. In many places the whole sides of 
a cutting for a considerable distance were sheeted with ice from 
top to bottom, the frost being so intense that the running waters 
were solidified in their course. After quitting Machynileth —I 
believe I write the word correctly, I do not attempt anything 
more—the route lay along the shore of Cardigan Bay. However 
intense the cold was without, there was some thaw inside the 
carriages. To save time, lunch wastaken en route. Certain enormous 
hampers hitherto lying perdu at the ends of the saloons, and 
strongly suggestive of creature comforts, were unpacked. A sort 
of flying pic-nic was organised, and the discussion of their liquid 
and solid contents monopolised for a time our sympathy and 
attention. On approaching Barmouth the snowy summit of 
Snowdon was visible, as well as the lofty peaks of Cader Idris, 
which rise to an elevation of nearly 1200ft. above the sea level. 
Still hugging the shore, and passing Harlech, we reached our 
temporary destination, Port Madoc, at 2 p.m. The party was 
here joined by Mr. Spooner, C.E., and his son, and a consultation 





likely to prove the most important improvement that has 
been introduced into machinery for many years. “ Meta- 


was held respecting the future disposal of the visitors, as the 
accommodation available at Port Madoc was insufficient for so 





large a number, The ultimate decision arrived at was that a 
portion should stay at Port Madoo, and the remainder put up at 
Tan-y-bwlich, a place about seven miles distant, not far from a 
station on the Festiniog Railway, All these preliminaries being 
satisfactorily adjusted, and the luggage of the respective 
divisions being despatched to the separate head-quarters, the 
whole party proceeded to the Port Madoc station ot the line in 
question, there to commence the real object of the tour. 

As I intend to forward you for publication a paper read before 
us on Saturday eveniog by Mr. Spuoner, C.E., relative to the con- 
struction and maintenance of his little railway, I shall not trouble 
your readers with the details of the permanent way or rolling 
stock, Although the gauge may be practically stated to be vit., 
iu reality it varies from a minimum of 1ft. 1lin. toa maximum 
of lit. 114in. The first experiment, if it may be rightly so termed, 
was not undertaken with any specitic object in view. It. was 
carried out more for the purpose of exhibiting to the visitors the 
general capabilities and resources of the light system of locomo- 
tive traffic than to direct their attention to any one especial 
feature of it. As the whole system was entirely new to all the 
party, save a very few, this introduction to its merits was a very 
judicious arrangement. In order, therefore, tu let the visitors 
judge for themselves of the facilities for communication which 
can be afforded by so limited a gauze, the Little Wonder was 
coupled to a train of a length not often witnessed. It was 
made up as follows :—- 


Description. No. Weight. 
tons cwt. qr. 
Empty slatetrucks .. .. .. 90 .. .. o - 57 WW 0 
Carriages.. .. «s 8 of of 7 ‘ 
Vans... «eo ce cf ce of os i} = oo 0 18 WH 0 
Passengers sc os .. oe «- 56 oe of -- « 4 DO 0 
@ngine «2 . cc oc cc of 1 co co «- ef DD WW @ 





Total weight (tons) «ss eo os «+ oo M 10 0 

The total length of the train was 854it. The journey ext«nded 
from Port Madoc to Dinas in the Festiniog district, 
the train frequently being on three curves at a time, 
the sharpest of which has a radius of only 115°5ft. In- 
cluding both curves and gradients, the steepest of which 
is 1 in 83°65, the average speed was 15 miles per hour, and 
the maximum attained was 25. There is no doubt that a speed 
of 30 miles was obtained on sume exceptionally favourable por- 
tions of the line, but I thiuk itis scarcely fair, in deducing gene- 
ral conclusions, to assume, as a datum, a velocity which was of 
nearly a momentary character. During the trip the engine 
was either in full or two-thirds gear, and main'‘ained an average 
pressure of seam of 150 lb. The journey was performed, in- 
cluding several stoppages, in one hour and thirty-three minutes, 
As reference will be again made to the Liitle Wonder, which 
is a double bogie engine, designed by Mr. Fairlie, and buils at 
Hatcham, it will be as well to state her principal dimensions. 
Diaweter of cylinders, 8,*,in. ; length of stroke, 13in. ; diameter 
of wheels, 2ft. 4ia. ; diameter of boiler, which is of siee!, 2ft. 6in.; 
length over all, 27it.; wheel base of each bogie, 5ft.; total 
wheel base, 19it; and weight, 194 tons, or in round 
numbers, 20 tons. In my former letter I stated that it was not 
my intention to offer any remarks or comments upon the various 
experiments, but briefly to narrate the facts, and leave your 
readers to exercise their private judgment tuereon. Leaving 
Festiniog, the ordinary train was brought up at a poiut which 
permitted us to reach the hotel at Tan-y-bwich by the mos: con- 
venient route, where dinner was served between seven and eight. 
It was rather hard upon the unfortunate “section”’ which was 
billeted at Port Madoc to turn out of such comfortable quarters 
at a very late hour; but there was no he:p for it, so we made the 
best of it, and returned per speci «i train to the seaport terminus. 

On the following morning, Saturday, the proceedings com- 
menced at an early hour by a series of experiments upon the 
engines, tue Mountaineer, the Welsh Pony, and the Little 
Wonder. A small train of trucks was attached to them, 
and the immediate object was to ascertain their relative degrees 
of steadiness and smoothness. Only one trip was taken with 
the Mountaineer, but a considerable number were run with 
the Welsh Pony and the Little Wonder. Most of the 
members of the Kussian Commission were on both engines by 
turns, and as the trials were conducted on that portion of the 
Traeth Mawr embankment where the old permanent way is in 
existence, no advantage was derived frum the road. The rivalry 
consequently lay between the Welsh Pony and the “ bogie,” 
and it is almost needless to remark to which the superiority be- 
longed. The motion of the latter was as smooth as 
could be. ‘he motion of the former wasn’t. Besides 
running these tiial trips for the purpose of establishiog 
a comparison between engines built on the bogie and others on 
the non-bogie principle, there was another result to be satisac- 
toriiy determined. It has been frequently asserted by those 
who admit the peculiar merit of the bogie principle where curves 
are concerned, that engines of that class are not steady on “ the 
straight ;” that, in fact the very cause which renders them so 
well adapted for traversing curves uniits them for smooth and 
steady running over the straight purtions of line. The experi- 
ments just reterred to, which were made on a straight and level 
part of the road, demonstrate the assertion to be incorrect. 

These preliminary trials concluded, next came the real tug 
of war. It was determined to pit the Welsh Pony against 
the Little Wonder, and see what each of them coulddo, The 
former was tried first. Her cylinders are 8in. in diameter ; 
length of stroke, 12in.; and diameter of wheels, 2ft. A train 
was made up composed as follows, and the weight of the trucks 
was obtained by actually weighing them :— 


Description. No. Weight. 
tons cwt. qr. 
Slate trucks full .. .. «eo co 50 «.. oc o 1288 lv & 
Passengers cs -- «se ce «© 48 co co ov 3 10 0 
Engine .. «- 06 of sc « A oe co oo 1 oO 0 
Tanase 6s 66 co. ce se oe Bet of 8s 1 WwW 0 





Total weight (tons) .. .. « «. »- 1388 10 2 
With this train the Welsh Pony started from Port Madoc, 
with steam at 135 lb., and after traversing the embankment and 
rounding the curve was pulled up by the load on the gradient of 
lin 83°65. With steam at 150 lb. all attempts to effect a start 
were unavailing, and it was therefore resolved to commence 
unlinking the trucks, three or four at a time, until the number 
was arrived at with which the engine could start on the incline. 
The tare of the fifty trucks was 29 tons 13 cwt. ; adding to this 
the weight of the engine and tender, and subtracting the sum 
from the total gross weight already obtained, we have the re- 
mainder, or le poids utile, equal to 97 tons 7 cwt. 2 qra., in 
round numbers 100 tons. As it was evident that this load was 
considerably in excess of what the Pony would be able to 
start with on so steep a gradient, fifteen trucks were at once 
detached, but with the steam at 140 lb. she could not move the 
thirty-five remainivg. The number was then reduced to thirty, 
with the same result. On further reducing the load to twenty- 
six trucks she backed a little and got well away with them, with 
steam at 145—150 lb. I have been promised the actual weight 
of these twenty-six trucks, but have not yet received it. It is, 
however, easy to arrive ata very close approximation of the 
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load, a8 we have the actual weight of the whole fifty trucks ; 

and supposing the light and heavy ones to have been pretty 

uniformly intermingled, an average weight ought to come out 

— accurately enough. The train would therefore be as 
ows :— 


Description. No. Weight. 


tons cwt. qr. 
64 4 C2 


Mate trucks «4, .. 4: so so BB os ce 06 
DOUUEBONE 6s os ks cs co GB ws th 8 10 0 
nn sh $e 00 we “eee Brees woe 8. 8 ®@ 
Ce te <én.aa ee. Sere ee a ae 1 Ww 0 


Total lon (toms) .. «. co oo « 1 4 8 


By a similar proportion the tare of the twenty-six trucks will 
be found equal to 15 tons 4 cwt, 1 qr.; adding to this the weight 
of the engine and tender, and subtracting the sum from the 
gross weight, the remainder, or poids utile, that the Welsh 
Pony can start on a gradient of 1 in 83°65, is 52 tons 10 cwt. 1 qr., 
or about half that which she can start on the level. The 
corollary to be deduced from this experiment is that with 
engines of this type on the small gauge a gradient of 1 in 83°65 
reduces the haulage power to one-half of the value it possesses 
on the level. 

Having thus ascertained the capabilities of the Welsh Pony, 
it remained to effect a comparison between them and those of 
her bogie rival. While the train was in process of packing for 
the latter trial, advantage was taken of the interim to pay a visit 
to the ;rivate grounds of Mr. Spooner, in order to view the 
smallest railway in the world. This very small gauge live has a 
width of 3in., and is worked by the Topsy. It is plentifully 
supplied with curves and gradients of the sharpest and steepest 
character, and, if not very instructive, it was at least both 
interesting and amusing to watch the evolutions of locomvtive 
and wagons upen this miniature track. Returning to the 
Port Madoc terminus, we found everything ready for the next 
trip, and the Little Wonder, with steam at 160 lb., anxious to get 
away. She started at once, andtook herload overtheembankment 
up to the incline, where she stopped to get up steam previously 
to continuing the journey. The steam at stopping was at 125 lb. 
The train was composed as follows, the weights of the wagons 
being those registered by the weighbridge .— 

oO. 


Description. N tons ewt. qr. 
Slate wagons (full) .. .. oo «- 72 ee 182 10 2 
DOUMEEES 20 cs. os cc (cs ce BB wn ce oe GS 0 0 


Engine .. ce cc « cc oc of 1 oc oo of 19 10 








Total weight (toms) .. .. «. .. « o 2066 0 2 

Steam having been got up to 1701b., the Little Wonder 
started easily on the gradient of 1 in 83°65, and, after running 
some distance, brought her load to a standstill, the steam con- 
tinuing at nearly the same pressure at the termination of the 
trial as at its commencement. The tare of the seventy-two 
wagons was 43 tons 13 qr., so that, making the same calculation 
as before, the net load carried was equal to 138 tons 17 cwt., 2 qr. 
The relative value, therefore, of the haulage power of the bogie 
and the Pony would be as 2°65:1, not including the weight of 
the engive; but if this item be taken into account the 
ratio will be as 2°61:1. This. closed the experiments for the 
day. We all returned to the former rendezvous at Tan-y-bwlch, 
and after dinner, an adjournment being made to another 
room, the Duke of Sutherland took the chair, and Mr. Spooner, 
C.E., read his valuable and interesting paper. As that gentleman 
has courteously promi me a copy of the paper for 
your columns, I shall not now refer specially to it. 
I should, however, mention that it contains some statistical 
information of great importance relative to the working and 
maintenance of the Festiniog Railway. Mr. Spooner also 
appended an addendum to the paper, in which he explained his 
views upon the subject of a 2ft. 6in. gauge. He has prepared 
drawings and designs of the various parts of the rolling stock, 
all of which | trust, through his kindness, I shall be able to place 
at your disposal for publication. The Duke of Sutherland bore 
a strong testimony to the practical efficiency and suitability of 
the light system during the discussion which followed the 
reading of the paper, by observing that, had he been acquainted 
with its merits some years ago, he would now be a richer man by 
a couple of hundred thousand pounds. A question was also 
raised respecting the speed that might be safely permitted on 
the line, and it was mentioned that when it was passed for 
passenger traffic the speed was limited by the inspecting officer, 
Captain Tyler, to twelve miles per hour. It was now universally 
admitted that a speed considerably higher might be indulged in 
with perfect safety to the public. Captain Tyler replied to the 
suggestive interrogatory with great judgment, fairness, and good 
sense. He stated that at the time he passed the line for trafiic, 
the permanent way was in a very different condition to that to 
which the care and skill of Mr. Spooner have now brought it. 
It was not then safe for a speed of more than twelve miles per 
hour ; now conditions are altered. It seems that if the directors 
of the line desire to run ata greater speed, the matter could be 
easily arranged by their adopting the usual formal routine. In 
order that your readers may have some idea of the amount of 
the time devoted to the purposes of the visit, let me briefly re- 
capitulate the labour of the day. On the ground before 9 a.m., 
with a short interval for lunch ; we were on our feet the whole 
day until nearly 8 p.m., when dinner was served. The reading 
of Mr. Spooner’s paper, the discussion that ensued, and a com- 
parison of notes, landed us into the small hours, so that those 
who had to return to Port Madoc, of which your correspondent 
was unfortunately one, did not find their pillows until 2 a.m. 
Bearing in mind that this was by no means an exceptional case, 
and that the weather was of a character that no creature save a 
polar bear could possibly find to his liking, it may be truthfully 
said of the “ Royal Commission” that it was not “all play and 
no work,” 

Brecon, 15th February, 1870. 


According to the programme, the special train was to leave 
Port Madoc at 9 am. on Monday morning for Brecon, and, 
shortly before that hour all of us who were staying at that 
place found ourselves at the rendezvous, the Tan-y-bwlich con- 
tingent “falling in” at the next station, The manager of the 
Cambrian Railway, Mr. Elias, and Mr. Henshaw, the manager of 
the Brecon and Merthyr line, joined us at the commencement of 
the journey. At Llanidloes the party was increased by the addi- 
tion of Mr. hton, manager of the Mid-Wales, and Mr, Caul- 
field, engineer of the Mid-Wales and Neath and Brecon railways. 

From Llanidioes to Brecon the line runs throuzh some of the 
choicest and most ificent scenery in all Cambria, and it 
= a subject of universal regret that the season did not afford 

party any opporiunity of fully a jating its man 
beauties. At some of the eens the inhabitants Pires 
out en masse to have a look at the saloon carriages 
and their inmates, a curiosity that, allowing for the differ- 
ence of sex, was reciprocated by the travellers with great 
good humour. As we glided along the Valley of the Wye, 
the common ex ion was, “there must be some fine fishing 


in that river,” and there is no doubt but that Sees eae 
larly near the town of Builth—a place of considerable import 





ance. There are some valuable springs of mineral waters here, 
and during the summer it becomes the annual resort of many 
who benefit by the changes and the use of the waters, which 
are of a chalybeate, saline, and sulphurous nature. Between 
Builth and Three Cocks, the station at which the next experi- 
ment was to commence, there are two small places, Erwvod and 
Boughrvod; the former of these possesses some historical interest 
in connection wit’: Llewellyn, the brave but ill-fated hero of the 
byegone wars of Wales; and near the remains of an ancient 
castle is still shown the “Cave of Llewellyn.” Arriving at 
Three Cocks Junction, preparations were at once made for carry- 
ing out the intended trial with the engine Progress. I should 
here mention that before leaving Purt Madoc the Russian commis- 
sioners were very anxious to have another run with the Little 
Wonder. Having ascertained what load she could take up an 
incline, they were desirous of determining what weight she 
could convey along the whole distance of the line from Port 
Madoc to Festiniog. An experiment was accordingly organised 
at 4 a.m. on Monday morning, when forty-seven loaded wagons 
were attached to the bogie. But on proceeding to fill the 
boiler, water, pipes, and all were found fast bound in fetters of 
ice, no doubt to the secret joy of the driver and stoker, so that 
the experiment was abanduned. 

The Progress is one of Mr. Fairlie’s double engines; and as she 
is well known in pr fessional circles, 1 shall confine myself to 
recapitulating her principal dimensions. Wheel base oi bogie, 
5ft.; extreme wheel base, 19ft.; heating surface in the fire- 
box, 120 sq. ft.; and in tubes, 1800 sq. ft.; diameter of 
boiler, 4ft. 2in.; diameter of tubes outside, 2in.; length of 
boiler, 2ift. from plate to plate of smuke-boxes ; diameter of 
cylinders (four), 16in. barely; length of stroke, 22in.; diameter 
ot wheels, 4ft. 6in.; weight in working order, 54 tons. A train 
was made up, consisting of thirty-nine loaded wagons and three 
vans. The majority of these wagons were filled with iron ore, but 
there was also a large number containing coal. I have not ye: 
been able to obtain the actual weights of these loaded wagons, 
but knowing the tare and the load each wagon is stated to 
carry, it is easy to arrive at the minimum weight of the whole 
train. By adding a small correction on the assumption that the 
wagons are loaded beyond the stipulated weight, a very close 
approximation will be arrived at, 





Description. No. Weight. 
tons cwt. qr. 
a en ee 166068 
Contents <a. o» +0 we «oO oo oo’ «se o 0 
. oe ode: ae 3 17 MW 2 
Passengers... .. 2 «8 o of St .. oe of 4 0 @ 
Ee ee ae a ee ee, ee 0 0 
Total load(toms) .. .. .. 510 5 0 


The wagons were unquestionably loaded over and above the 
authorised tariff, and it appears from our inquiries that it is the 
local custom to clap on in the ton a couple of hundredweight 
more than tie regulation allowance. Let us take one and a-half 
hundredweight into our calculation, and we have 278 tons at an 
increase of one and a-half bundredweight per ton, equal to 298 
tons 17 cwt. Adding this to the weight already obtained, we 
got the total load equal to 532 tons 2 qr. With this train the 
Progress started from the junction at Three Cocks at 
3h. 6 min. 30 sec., with the steam at 130 1b., passed Boughrood 
station at 3h. 17 min. 5 sec., and came to a stop on a gradient of 
1 in 90, with the steam at 120lb. It was, unquestionably, a 
hard pull, the previous gradients being 1 in 162 andlin75. As 
she had got well over the steeper gradient ot 1 in 75, it was 
evidently not the actual gradient that had brought her toa 
standstill. An injudicious turning on of the injector helped to 
cause this trial to “fail.” It was nevertheless the con- 
firmed opinion of all present, including Captain /'yler, that with 
proper management the Progress could take the train the 
avhole way to Builth, and it was determined to set the matter 
at rest by a repetition of the experiment the following day. The 
party then returned to Three Cocks, and thence proceeded{to 
Brecon, where we were again divided into separate divisions, 
the oue putting up at “ The Wellington” and the other at the 
“Castle of Brecon Hotel.’ By a fortunate coincidence, there 
was a ball at the latter house, and the pleasure of an invitation 
was extended to the visitors, the majority of whom availed 
themselves of the opportunity of forming a personal apprecia- 
tion of the beauty of the Welsh ladies. 

Jn spite of the late hour which Terpsichore always imposes 
upon her votaries, we all assembled at the station by 9.15 am. 
It was intended to repeat the experiment of yesterday, which 
‘ partially” failed,and then to make trial of the capabilities of the 
Progress on the line between Brecun and Merthyr, where there 
was a gradient of 1 in 38 for over six miles. A visit to the 
Dowlais Ironworks was also contemplated if time permitted. 
On arriving at Three Cocks Junction everything was ready for 
the trial, the weight of the train being practically the same as 
that of the day betore. We started from Three Cocks at 
10 h. 17 min. 30 sec., with steam at 140 ib., passed Boughrood at 
10h. 58 min. 30 sec., and stopped for water at 11 h. 30 sec., with 
steam at 115 lb. With the steam at 125]b., a fresh start was 
made at 11 h. 6 min. 30 sec, and having successfully 
surmounted the 1 in 90, Erwood was reached at 11 h. 27 min. 
The rest of the journey was performed with ease, Builth 
being gained at 11 h. 50 min. 30 sec., the total distance 
from the junction being fourteen miles. Deducting the 
time occupied by the stoppage for water, the whole t:me con- 
sumed in running the fourteen miles was fifty-seven miuutes, or, 
in round numbers, one hour. The steam pressure at the termi- 
nation of the experiment was 100lb. 1 shall, through the 
courtesy of the engineer of the line, be able to lay before your 
readers a plan and section of the lines run over, so that the 
numerous and heavy gradients and sharp curves may be more 
apparent. While everyone was gratified at the result, and con- 
gratulated Mr. Fairlie accordingly, yet it was not a surprise to 
those acquainted with the haulage and tractive power of the class 
of engines to which the Progress belongs. ‘This trial, having 
been concluded to general satisfaction, the return journey was 
made to Tal-y-llyn, when it was found that it would not be pos- 
sible to carry out the experiment on the incline and the visit to 
the ironworks the same afterncon. Consequently, it was deter- 
mined to split the party, and leave it to each member to elect as 
he pleased. I elected to accompany the trip up the incline, as 
more in consonance with the actual object of the tour, although 
I should have liked to bave visited Dowlais. The experimental 
train consisted of thirteen loaded wagons and two brake-vans, 
and, deducing the weight by a similar ealeulation as in the last 
example, it will be as follows :— 





Description. No. Weight. 
tons cwt. qr. 
Wagon’s tare .. .. «. ee 50 10 2 
Do contents oo ee e 6 0 
Yams... os 60 ov . um «(OO 
Passengers .. .. or 1 WwW @ 
Engine .. .. : ° oe ee 
Total load (toms) «2 so ec os oo + 216 18 2 
In this instance an allowance cannot be made for over-packing, 








as the wagons were not so fully loaded as in the previous experi- 
ment, Some vf them were barely filled to their stipulated carry- 
ing weight. With this train behind her the Progress started 
at 2h. 51 min. 30 sec., with a steam pressure of 95 lb., which 
increased at the bottom of the iuclineto 1251b. Water was taken 
at Tallybout at 3h. 6sec.; and with steam at 140 Ib. the ascent of 
the gradient began. During the whole of the ascent of the 1 in 
38 the pressure varied from 125 lb.to 140 lb. ; and at the termi- 
nation of the incline at 4h. 16 min. 30 sec., it stood at 120 |b. 
There were several sharp reverse curves on the road, and when 
about two-thirds of the way up a gauge glass broke. This was 
a slight inconvenience to the driver, as the engine is unprovided 
with cocks; but otherwise it was of noimportance. Two minutes 
were occupied in clearing the tunnel, which seemed of almost in- 
finite duration to those on the engine. It was the nearest thing 
to suffucation that I cam imagine, and it is not an 
uncommon occurrence, when the driver gives a lift tu a guard or 
porter on the locomotave, to tind the favoured “ voyageur” in 
a semi-comatose condition when he comes again to light. On 
emerging from Torpanteau Tunnel, which is at au elevation of 
1300it. above the sea level, the Progress shunted, and a light 
locomotive took us on to the Dowlais Works, just intime to 
meet the other contingent on their return, and to learn from 
them that they had been entertained on a scale of splendid hos- 
pitality by the proprietors. There was a bright moon overhead 
as we ran back to Brecon, and nothing could be more beauti- 
ful than its effect upon the Vale of Aber, as we skirted the 
mountain side, high above the silver stream that slept in its 
bosom beneath. There is something of an Alpine character in 
this view, particularly near the summit level, where the moun- 


tain scenery is diversified by the presence of waterfalls and 
cataracts. 

At 8pm. the whole party met at dinner for the last time, 
glad in one sense to know that their labours were complet:d, 
regretting in another to sever the bond which science, mutual 


interests, and gentlemanly and cordial good feeling had esta- 
blished amongst us. To whatever cause it may be attributed, 
probably to the fact that our whole time was fully occupied, 
but not a shade of ennui had ever crossed our path, or darkened 
our intercourse. At the close of the evening 1t was anuounced 
that the Russian Commissioners would return to Port 
Madoc, to make a further trial of the capabilities of the 
Little Wonder, with a view of ascertaining the maximum load 
that she could take the whole distance from Port Maloc to 
Festiniog. One of the saloon carriages was detached for their 
accommodation, while the others, including the Duke of 
Sutherland’s state carriage, remained at the service of 
those, including the Duke, who intended returning to town. 
The homeward train left Brecon at 7.45 am, and 
arrived in town at 5.15 p.m, the whole trip extending 
over exactly one week. Every courtesy and facility 
was afforded by all the various railway ccimpanies over whose 
lines we passed at different times, the officials of which deserve 
our warmwest thanks. The commissariat department of our 
flying squadron was everything that could be desired, owing 
to the excellent management of the able and indefatigable secre- 
tary of the Railway Working Association. Nothing, in fact, 
was omitted that could coaduce to the comfort, the health, and 
the convenience of every member of the party. 

I am now able to send you the particulars of the final experi- 
ments with the bogie engine at Port Madoc. 

It was conducted on the Festiniog Railway on the 16th of 
February, 1870, with the Little Wonder :— 

Weight 
tons ewt. gr. 
22 Wagons of coal... «2 «ce co oc of of cf of 64 18 O 
21 do slates . os. 26. 60 o¢. 00. 22.00 & 8 
2 Bogie timber trucks, carrying timber in length 42ft. 4 18 
Passengers’ weight eo of 1 1 


Description of Load. 


ttl 


2 Empty trucks between timber bogies Se ee a 1 
1 Workman’s carriage .. .2 .. «1 +. of «- o OF 12 © 
Emgimo «so «s co of «8 se of c& cf cf of 19 10 @ 

Total (toms) se oc os o « eo lll 7 2 


The whole distance to be run over from Port Madoc to Dinas, 
was 13} wiles, having a total rise from sea level of 703ft., with 
maximum gradient of 1 in 74, and average gradients of 1 in 92 
for 12} miles, the Traeth Mawr embankment, near Port 
Madoe, of one mile in length, being practically level. The maxi- 
mum curves were 1j chains in radius, the average being 
6, 7, and 8 chains, the whole of the line being composed of a 
succession of curves, with the exception of the before-named 
embankment, and three or four other short portions. 

The train started from Port Madoc at 5.41 p.m. ; at Penrhyn 
station 5.58, without stopping there; arrived at Hafodllyn 
station at 6.18, when it stopped 84 minutes; started at 6.264, 
arrived at Dduallt station (watering place) at 6.40 ; stopped 15 
minutes on account uf water being trozen. The tank could not 
be filled in the usual time. ‘he train reached the long tunnel 
at 7.2 p.m., th ough which it passed in 2 min. 10 sve. (length of 
tunnel 730 yards), ran up to Jangreseu station, at which it 
arrived at 7.9., passed it slowly without stopping, arriving at 
Dinas at 7.15, having made the entire journey in 1 h. 34 min., in- 
cluding stoppages, or exclusive of stoppages, lh. 104min. Maxiiuum 
speed, 15 miles an hour; average do. 11}. The engine, during 
the jourpey from Port Madoc to Hafodllyn, never slipped. On 
starting frum Hafodllyn station a slight slipping occurred (the 
train being on a curve of four chains, with an inclination of 1 in 
110), the rails being wet and greasy. Slight slipping on start- 
ing from the watering place at Ddualit. The engine slipped 
three times in passing through the tunnel, the rails being wet 
throughout. Considerable shipping took place at the junction 
of branch line, this place being always wet and greasy owing to 
the slate wagon waiting for the down passenger traia. ‘he 
pressure of steam ranged from 160 1b. to 189 lb., at which latter 
pressure the train started, the pressure being on one occasion 
only 145 1b. for a quarter of a mile ; average pressure, 175 |b. 

The entire journey was run throughout by the engine in 
two-thirds gear. There was a head wind during the whole of 
the journey, such being very strong in some parts of the line 
against the train. 

On the 17th a French Commission, consisting of Mons, 
Duval, C.E., Paris, engineer-in-chief of the Sans and Chemtries 
Railway ; Mons. Ch. Jenty, president of the Vendée Railway, 
and managing director of the Poti and Tiflis Railway, accom- 
panied by Mons. Krémer, C.E. ; E. Preston, Esq., C.E., resident 
engineer of the Caucasus Railway, inspected the line. The 
Little Wonder (Fairlie engine) took up a load of 100 tons, 
16 cwt. 2 qr., exclusive of weight of engine, at an average speed 
of 124 miles an hour, exclusive of stoppages—pressure, 160 lb. 

On the 18th the line was inspected by Col. Statkowski, 
Russian Government engineer, specially sent over by the Grand 
Duke Michael from Moscow, und E. Preston, Esq., UE. A 
train of 81 toms. 11 ewt. 1 qr., exclusive of weight of engine, 
was taken up by the Little Wonder at a speed varying from 
13 miles to 22 miles an hour—pressure, from 145 lb, to 
160 Ib. 
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THE ASSOCIATION OF FOREMEN ENGINEERS. 


THE annual dinner of the Association of Foremen Engineers 
took place on Saturday last at the City Terminus Hotel, Cannon- 
street. The attendance was very numerous. The following gen- 
tlemen were present among the visitors :—Sir W. Fairbairn in the 
chair, Sir J. Whitworth, Col. Jervois, Professor Tyndall, Mr. 
E. J. Reed, C.B. ; Rev. Joseph Woolley, LL.D. ; Mr. F. A. Bate- 
man, C.E.; Mr. C. B. King, C.E. (vice-chairman) ; Major Palliser, 
Mr. John Pen», jun., Mr. James M. Napier, Mr. Alderman Carter, 
Major the Hon. A. G. F. Jocelyn, Mr. Telford Field, C.E., Captain 
Shaw, Mr. V. Pendred, C.E., Mr. J. Newton, Royal Mint, Presi- 
dent of the Association, &c. &c. 

The speeches which followed the dinner were far superior to 
those ordinarily delivered on similar occasions. We reproduce 
those most likely to interest our readers almost in fall. 

After the usual loyal and patriotic toasts had been drunk, Sir 
William Fairbairn rose and said: The next toast, gentle- 
men, that I have to propose is ‘‘The Arts and Sciences.” 
They are twin sisters; and I well recollect the time when 
the theoretical and practical sciences were not in such close 
union as at present. I remember when the British Associa- 
tion was first established, of which I may say in passing I have 
been a member almost from its very foundation, that the sciences 
as theoretically pursued in the universities and as_ practically 
applied in our workshops were widely different. Now things are 
totally changed ; and I am glad to say that the higher branches 
of sci and sci as applied to construction are now intimately 
associated, and that we are enabled to carry on our operations 
with some knowledge of first principles instead of by the rule of 
thumb which was followed in the very early part of 
my career. I am happy to see amongst us a distinguished 
representative of abstract science in the person of Professor 
Tyndall, and also the Chief Constructor of the Navy, Mr. Reed, 
whe has done so much for our iron constructions in the navy, and 
is now pursuing that system on a scale which, I hope, will render 
our royal navy superior to that of any other country in the world. 
I have taken a great deal of interest in these constructions, and 
have co-operated to a certain extent in endeavouring as far as I 
could to impress, not only on Mr. Reed, but on the public at large, 
the necessity of employing iron instead of wood. 





e present time; and I am perfectly sure that the introduction of 
iron both for our warlike and mercantile navy is one of the greatest 
improvements witnessed in modern days. The adoption of a 
new material for the building of ships, and in almost every form 
of construction, is, I consider, of the greatest importance, not only 
to this country, but to all the world ; and I believe that the use 
of iron will shortly be followed by the use of steel toa much 
greater extent. I am persuaded that we have now arrived at what 
this toast really conveys to the minds of all, namely, that the arts 
and sciences are united; and I ask you to couple with it the names 
of Mr. Reed and Professor Tyndall. Dr. Percy, who would 
also have been associated with this toast, is, I am sorry to find, 
absent from us. 

Mr. E. J. Reed, who was warmly received, said :—Mr. Chair- 
man and Gentlemen,—I am very much obliged to you for the ex- 
treme kindness with which you have greeted me upon my appear- 
ance amongst you in a new character. I usually have to appear 
before you in an entirely false position, as representing the navy of 
this country ; and I am sure that you will bear me witness when 
I say that, in the absence of gallant officers like Capt. Sherard 
Osborne, and others entitled to that honour which is not due to 
me, I have always disclaimed it ; and I tell you it is only as 
engineers that you make that mistake. To-night I have the 
honour conferred upon me of representing the arts, which 
I don’t know, and the sciences of which I know very little. 
But I am not at all abashed by having to represent both 
those groups of interesting subjects, because I know very 
well that, whether I succeed or fail in doing so, they are 
largely and fairly represented here to-night without me. I con- 
gratulate this Association of Foremen Engineers most heartily on 
the fact that they have in the chair this evening one, and on his 
right another, of those gentlemen upon whom the distinction and 
favour of the Crown have been bestowed to mark the appreciation 
in which mechanical engineering is held by the country. I some- 
times doubt, sir, whether, in my talking and writing about our 
iron ship work I do justice to yourself. The fact is, that my life is 
a very busy one, and has nothing of an historical character about it. 
But your presence carries us back to those early days when many of 
us remember what was done in the beginning of iron shipbuild- 
ing. And only yesterday, having occasion to revert to the past, I 
found what I confess I never thoroughly recognised before, that 
your experience of iron shipbuilding preceded your operations in 
the construction of tubular bridges, and that yeu publicly stated 
that you were much encouraged to go forward with the Britannia 
tubular bridge by the strong corroboration which the success of 
iron shipbuilding gave to the application of iron to the building 
of bridges. I would, therefore, to-night make any amende which 
may be due, and say, that as a person engaged in shipbuilding, I 
am deeply indebted to yourself for the valuable services you 
have rendered in connection with iron shipwork and iron bridge 
work, both of which are closely allied; and I would acknow- 
ledge the very heavy obligations we are under, both as 
designers and as builders of the iron ships of this country, 
for your labours and exertions. I think I may also be allowed, 
sir, to refer for a single moment to the scholarships which 
have been given to this country by the munificence of Sir 
Joseph Whitworth. I know well, sir, that those scholarships 
are designed by Sir Joseph Whitworth primarily to afford en- 
couragement to the development of a superior class of foremen 
and managers in the workshops of the engineering profession. And 
I rejoice to know that, having sought that object primarily, he has 
been broad enough in his sympathies and ideas to extend his views 
to the development of scientific and practical studies in connection 
with the theory as well as with the practice of our profession. And 
I am one of those who believe that whilst it would be truly futile to 
substitute theory for practice, it is in the highest degree desirable 
to associate theoretical with practical training. I believe myself 
that in the days to come the nation and the foremen engineers 
who will succeed you will have a true appreciation of the great 
benefit conferred on the country by the benefactions of Sir Joseph 
Whitworth, and the manner in which they were distributed. Sir, 
I should very much have preferred that the sciences, at least, should 
be responded to solely by the distinguished man of science who is 
to follow me, and whose world-wide fame entitles him by eve 
claim to speak for them at this gathering—Professor Tyndall, 
Why I am allowed to represent the sciences I don’t know, but I 
am still more at a loss to conceive why I am called upon to repre- 
sent the arts, because I have always persuaded myself that if I 
have any virtue at all, it is the virtue of artlessness. Sir, in order 
to give evidence that [ am not entirely wrong in the expression of 
that opinion, I take the liberty of referring in the most artless 
manner to what I have heard since I entered this hall, and if I 
commit any offence in making this reference to it I hope I shall be 
excused on the ~ I have mentioned. I have been given to 
understand that the Foremen Engineers, for reasons which Iat any 
rate can well comprehend, and which I believe most of those who 
sit at this table will also easily recognise, are contemplating some 
mark of their great appreciation of the services of their excellent 

residen Mr. Newton. And having myself had the privilege of 

owing that gentleman for many years, and knowing likewise 
his important services to this institution, and, through it, to the 
= of engineering throughout the country—knowing, 
urther, your high estimation of those services, I was about to 
e a most innocent suggestion, and that seeing so many 
employers of labour present, that when you are deciding upon the 
form of your testimonial you will allow us and them to share with 
x in its presentation ; for I am perfectly certain that if you 
oremen Engineers are distressingly selfish in this matter, and 





| Kant. That great man once wrote an essay on the ‘‘ Education of 
I took up the | 
— at avery early period of life, and have pursued it down to | 
t 





subscribe to this testimonial amongst yourselves exclusively, you 
will ——* disappoint — friends who may not often have 
the pleasure of meeting you, but who are very glad to come among 
you on these festive occasions. I know that I may possibly be 
offending the feelings of the officers of the institution in offering 
such a suggestion as that, but then I am accustomed to giving 
offence occasionally, and in point of fact I feel the necessity, as 
spe pe on in life, of increasing the armour which you carry. 
I will not trespass longer on your time except to thank you, and 
to express the greatest confidence I feel in the value of these 
gatherings for the promotion of the arts and sciences. And I must 
say, and it is the last thing I shall say, for I have said too much 
already, that a very high form of art indeed enters into scientific 
pursuits, for I doubt whether anything could make a greater de- 
mand on the imaginative faculties of any man than, on the one 
hand, Sir Joseph Whitworth’s refined measurements, with all the 
intangible mo t ted with his inventions, and, on the 
other hand, than those beautiful experiments with which, from 
~_ ig year, Professor Tyndall at once charms and astonishes the 
world. 

Professor Tyndall: Mr. President and Gentl ,—I very 
rarely allow myself the pleasure and the privilege of attending a 
meeting such as I see around me to-night ; but I can truly say to 
you that I always attend such meetings, if I have to speak at 
them, with a very considerable amount of discomfort to myself. 
At the present moment-— and here I believe I am confirmed by the 
experience of those who sit to the right and left of me—there is 
rather a cold draught prevailing at this end of the room. 
Gentlemen, I wish sincerely that I could persuade myself in 
honesty of heart that that is the only cause which 
makes me tremble at present. Still, when this invi- 
tation was sent to me, it was sent in so courteous 
and cordial a fashien, that I really could not resist accepting it. 
And now I have to thank you still further for the kind manner in 
which you have coupled my name with the toast now brought be- 
fore you. And I would beg to return my sincere thanks also to 
the distinguished gentleman who has preceded me in addressing 
you for his kindly references to myself. There was a great Ger- 
man philosopher who lived some ninety years ago called Emmanuel 








Woman,” as contradistinguished from the education of man. Kant 
contended that whatever the nineteenth century philosophers may 
propound on the subject—and I think he was right in contending 
that it is as futile as it is unnatural to attempt to transform a 
man into a woman or a woman into a man —he contended 
that the education of the man whose vocation it is to 
bear the brunt of battle in the world, should be con- 
ducted with reference to strength, and that the education of 
the woman should be conducted with reference to helpfulness and 
grace. Still, he also contended that there ought to be a strong 
ground of common culture between the man and the woman, 
where they could meet and exchange thoughts with an intelligent, 
mutual sympathy. Now, I imagine, gentlemen, that the relation 
subsisting between abstract science and applied science is some- 
thing of this kind. Each ought to have, and must have, its dis- 
tinctive features, but they ought to overlap each other on a 
broad common area. To take a figure that my own studies have 
rendered me familiar with, I would say that your culture and 
mine ought to resemble two neighbouring colours of the rainbow. 
which are not separate the one from the other, but mingle together 
at their common fringe. For example, if your culture be red and 
mine be yellow, the healthy condition is not to establish a space 
of darkness between both but to have a space of bright orange 
common to both. But, lest you shuuld consider me a party man 
by the introduction of this more or less objectionable colour, sup- 
pose your colour to be yellow and mine to be blue, then it will be 
all the better to have a green ribbon between us. It would be an 
immense advantage to me and men like me to have some share of 
your practical knowledge and your power of execution, and I do 
not think I am presumptuous in saying that you would be no losers, 
and that those beneath you, whom you control and influence, 
would be no losers by a knowledge of the principles of physical 
science. And I must say that it rejoiced me to-night to hear refer- 
ence made by Mr. Reed to my friend Sir Joseph Whitworth. It 
rejoices me to find that expansibility about the man which belongs 
to the true philosopher; that he did not confine himself ing 
making his great offering to one particular line, but that he was 
able to make his benefactions subservient to scientific culture 
generally. For here, gentlemen—and I don’t know how far I shall 
gain your sympathies or not, but I may say that I know some- 
thing of the class beneath yourselves, something of the working 
men of London, for it has often been my privilege to lecture to 
them—I would raise, if I dare, my voice against a cry which, I 
trust, from what I have heard to-night, will not find a universal 
echo in England, although still in a practical land like ours it is 
likely to obtain too much, perhaps, of the public ear. I do not 
refer to technical education, in the proper sense of that term, but 
to that restriction of what is called technical education which 
would make it merely the expansion of the apprentice- 
ship of the British workman. it I understand the British 
workman aright, I believe that he requires something else; 
that, while we must not wander too widely or too far from 
the practical needs of life, our education will be imperfect 
if it is confined too exclusively to those needs. The British 
workman, if I understand him aright, requires not only an educa- 
tion—which he is, indeed, bound in duty to have—that will enable 
him to nourish and clothe his body, but one that will enable him 
also to purify his mind. I know too well, gentlemen, the irk- 
someness of lengthy after-dinner speeches to think of inflicting 
one upon you; and therefore I shall conclude by thanking you 
with all my heart for the manner in which you have received this 
toast. 

The Secretary (Mr. David Walker) here read his annual report. 
of which the following is an abstract :— 


1870 : Thirteen ordinary members, chiefly young men of good 
ee in the trade, have been elected Satan he past year. 

hirteen honorary members have also been enrolled in the same 
ae and these include several of the leading employers of 

ndon. 

The general funds have increased to some extent, the following 
being a summary of 





INCOME AND EXPENDITURE: 
£s8. a 8. 
Members Contributions 149 18 0| Members .. 89 0 0 
Do. Library... .. 23 2 0} Funeral ee of 10 0 0 
Do. Entrance .. 1313 0/ Library . 19 10 10 
Honorary Members .. 56 9 0| Printing 2118 6 
Interest on Stock e+ 1114 6/ Anniversary .. .. .. 8214 6 
. Rent of Room... « .. 7 7 0 
Postage, Advertising, and 
Stationery .. .. .. 18 1 0 
Working Expenses .. .. 3513 8 
£254 11 6 £229 6 6 


These figures exhibit an augmentation equal to £25 6s. 
The total value of the general fund at the end of the financial 
year is as follows :— 





Invested in the Three per cent. Consols .. .. .. «os oe £864 4 2 
” EE... ae! Oa BS. ee as ee a6 65 0 0 

- »  seenmurer’s Hands 0. cc 06 «+ 0 oe 30 9 9 
£459 13 11 


To this should be added, at this moment, nearly £40 of arrears, 

subsequently paid up, and which make the report much more 

favourable for the society. 

«Zhe Chairman then rose to propose the toast of the evening, 
Prosperity to the Association,” and in doing so he said : 

I am highly gratified in having the honour of 





over this influential and important meeting. It is an 
occasion of some interest to myself, inasmuch as on the 19th 


of this month 81 years ago I first saw the light of day. The 
date is also memorable from other facts which directly bear on 
my own career. In February—but I forget the date—of 1805 I 
was bound an —— for five years as an engine-wright to 
the owners of Percy Main Colliery, and it was in the same 
month some years later that I first worked as a millwright in 
London. In noticing these coincidences I name them to show 
that, in so far as age and time areconcerned, your selection of a chair- 
man for this anniversary is not altogether inhar ious or inapp 
priate. You will observe that I am a veteran of 65 years standing in 
the world of engineering. In my early days we had no gas, | 
little steam, none applied to navigation or locomotion. e 
no iron ships, no armour plates, and the great guns of Whitworth 
and Armstrong were represented by et ge which blazed 
away at hull and rigging and won the battles of Duncan, Rodney, 
Howe, and Nelson. At the close of the war in 1815 the whole 
steam power in the United Kingdom did not exceed what is called 
10,000 indicated horse-power. Now it may be estimated at 
12,000,000 employed in mines, manufactures, navigation, and 
locomotion. ‘There is no parallel in history to this enormous 
creation of power and rapid development of mechanical force. In 
computing the work done by this almost fabulous 12,000,000 
horse-power, each raisin, ,000 Ib. 1ft. high in a minute, 
we arrive at the astounding result of nearly 2,000,000 tons 
per minute throughout the working day, being raised to 
a height of 100ft., and this in the United Kingdom alone. 
In London during the years 1812—13 there were no regular en- 
gineering baiunenie ; most of the work deserving that name 
was done by ag ape from the works of Rennie, Hunter, and 
English at Bow, Penn of Greenwich, and others of smaller dimen- 
sions. For works of mechanical precision the only establishments 
then in existence were those of Maudslay and Bramah, and the only 
tools in existence were the eccentric and common lathe, and a pair 
of stocks and dies for cutting screws. The greatest novelty at that 
time was the Bramah press, and I well remember the day when 
I witnessed its application by the inventor to tear one of the 
old trees of St. James’ Park up by the roots. In Manchester 
and other provincial towns science was as little advanced, and the 
first stimulus was the applied power of steam to the inventions 
and improvements of Arkwright and Crompton in the manufac- 
ture of cotton. At the close of the war in 1815, when additional 
factories began to rise, and the hum of the spindle and the 
flight of the shuttle were heard in the land, there commenced an 
impetus which has never ceased, and brought us to the present 
high state of mechanical and national progress. Steam navigation 
in 1818 had certainly made some little progress, but the new era of 
railways had scarcely dawned upon us, and it required nearly 
another twenty years before one of the greatest discoveries of the 
human intellect exhibited to the world a revolution in the 
thoughts and interests of all mankind. With railways came the 
electric telegraph, and with the or came the securities we 
now enjoy in passing over the surface of the earth at the rate of 
fifty miles an hour. These are inventions and discoveries of 
which we may well be proud —and if we add to these 
the insulation of the conducting wires now resting secure 
at the bottom of the Atlantic, and the wonderful skill 
with which these submarine cables have been laid, I have nearly 
enumerated the leading features of mechanical and scientific 
achievements which have marked the age in which welive. If we 
look at the manner in which many of these inventions have been 
perfected, we shall find that they are not the work of one, but of 
a number of minds concentrated upon the same object. This is 
the case with the employer on the one hand and his intelligent 
foreman on the other. If we take, for —— an engineer and 
his foreman, it will serve for every other description of manu- 
facture where skill and forethought are required. In such 
a case the one is inseparable from the other, and no 
employer can carry on his business without the instructive and 
watchful eye of an intelligent foreman. We are all of us indebted 
to this important class of men not only for sound construction, 
but for working out the detail, and frequently for assisting in the 
design of new and intricate work. I speak from long experience 
of the duties which belong to both parties, and I can safely state 
that no establishment, however large, can ever prosper without 
the cordial aid and judicious management of an intelligent class of 
foremen. It is not exclusively an extensive supervision and strict 
conformity to rule that is necessary on the part of a foreman. 
He requires to be identified with his employer in every pursuit, to 
see that his orders are properly and —— executed, and to 
take upon himself the responsibility of duties as if the works 
were his own. The onerous duties of a workshop should not, 
however, be left entirely to the foreman. He requires to be ~~ 
— by his employer, and in every case encouragement should 
given where integrity of character and a manifest interest in 
the concern in which his labours predominate. It has been stated 
that we are no longer in advancein the productive and industrial arts, 
and that we are threatened with competition from abroad, which 
we are unable to resist. This may be true in some few par- 
ticular cases of minor importance, but I should despair of the 
English character if I believed we were going to allow the people 
of any country to take the lead in practical science and the indus- 
trial arts. On the contrary, I firmly believe that the sound, prac- 
tical men whom I have now the honour to address will never 
permit a defeat where intensity of thought and superior skill are 
required in construction. e shall, however, be all the 
better for an eé ed and more accurate technical and 
scientific system of instruction, and it will be a fortunate cir- 
cumstance for the industrial resources of the country when the 
productive classes have attained a knowledge of first principles in 
close alliance with the industry and practical skill which they now 
possess. Whilst admitting to the full the advantages of a sound 
seientific education, I cannot forget the ways of the past, and I 
have got a strong impression that it is no bad plan for a young 
man who would be an engineer to clothe himself in a fustian jacket 
and trousers, re a hammer in his hand, and tell him to work 
hard and spend little. 

Mr. Newton, who was greeted on rising with loud and potent 
cheering, said: It is almost impossible for me to vary from year 
to year the story of this Association, or to make it attractive to 
the ladies and gentlemen who have been kind enough to assemble 
to-night to hear that story. I should be extremely _ if I could 
infuse some new element of interest—if I could, like Mr. Reed, 
change the character I have to sustain, and introduce myself to 
you in a new part. While apologising, however, for my own re- 
appearance thus before you, I am to feel that there is no 
occasidn to apologise for the existence of this Association. 
It has struggled to its present position through considerable 
difficulties—it has made its way in spite of some serious obstacles 
— be be pone =~ a os —_ mand noe ——- 
an against. i ourteen or m years i 
has tie small cmeuns af Gapeingunant to overcome, but look- 
ing at the gathering of distinguished gentlemen around us to-night. 
I congratulate yp wer ange of this Association on their having sur- 
mounted every difficulty in its course, and on having at le 
piloted a — — waters, with oe of . vd 
enteri e haven of a prosperous 4 members who 
oe ae as I know some have done most zealously and 
earnestly on behalf of this institution—who have watched over it 

idusly in its periods of infancy and of weakness, and have 
nourished and nurtured it into its present state of manly 
and robust development, have in the crowning glories of this 
evening their rich reward. A higher compliment could not be 
paid to an association of foremen, working always, sometimes 
with their hands and at other times with their heads, than has 
been paid us this evening. I beg sincerely to thank Sir William 
Fairbairn on behalf of this institution, and on my own account, 
for his kindness and condescension, and for the handsome way in 
which he at once and most frankly assented to the proj 
made to him that he should on this occasion. 
some further remarks, Mr. Newton went on to say: We 


























Fes, 25, 1870. THE ENGINEER nse 
have also paved the way for the establishment of kindred societies | 273. AntHuR Pacer, Loughborough, Leicestershire, “Improvements in | 362. Cuantes Denton Awet, Southampton-buildi y-lane, 
ae own in the provinces; for, as Sir William Fairbairn has hooks and the means for securing the same.” . London, ‘ {mprovements in apparatus for takin Ladino at sea.”— 

y stated, organisations ns like this are extending themselves tn a eden oes Pema, © Sepeerenente i ent cot mnsnnteatinn Soom Zone in, Bordeaux, oo 
thovagbout oan country. These provincial societies are largely due | 277. Orro Exnest PoHL, Liverpool, “Improvements in ships to adapt dram, taut, he » Middlesex, and Epwis Baporr, Kings- 
364. GeorGE Wituam Wicxer, St. Swithin’s-! -lane, London, ‘‘ Improve- 


to the moral influence of this Association. They are not ted 
branches of this institution, nor in any way connected with it. 
The local societies have simply followed our example ; and they 
found ready-made to their hands that good feeling on the part of 
the employers in their several districts which we had to win to 
our side by a slow and arduous process. However, our season of 
hard-st e has now passed away, and we know that by a cordial 
union with the —. we strengthen 2 engineering interest 
of the country, and make it more capable of resisting that formid- 
able competition which is certainly threatening it on the Con- 
tinent. By forging a strong bond of union between the employer, 
the foreman, and the workman, we may hope to repel the incur- 
sions—if we may so call them—of ~ a oreign rivals, and to hold 
our own with that strength of purpose and ——— 
energy which Englishmen ought always to — = 
half of this Association, I must cordially the = 
man once more for the very kind manner in which he has proposed 
the last toast, and you » ng gentlemen, for the very gracious 
manner in which you have received it. Before resuming my seat 
it becomes my pleasant duty to give you a toast which every mem- 
ber of this institution will respond with great enthusiasm. It is 
that of “‘The p= se gener be of the en eering | ny Sp mercer and 
ci a a toast whi ~~ d it to 

ur notice. I best os powcr he with it the a of Sir Joseph 

b. wee Pt and Ly J. F. Bateman, C.E a 

ir Josep two: on to respon was received 
with general cheering. He said : gh much pleasure in —_ 
ing you again. In responding to the toast just proposed, I ma: 
allowed to make a few observations. During the two years w ite 
have elapsed since I had the pleasure of meeting - in this room, 
trade has been in a very depressed state, and both employers and 
employed have suffered much. I am hap y to say that there are 
now signs of improvement in most branches of industry, 
and if we are favoured with good harvests this year 
the improvement will no doubt go on and _ increase. 
The progress that has been made by engineers during the last forty 
— has been very remarkable, particularly in constructing and 

making self-acting machinery. Twelve shillings per foot were Sen 
paid for the labour of chipping and filing surfaces of iron, which 
is now frequently done on the planing machine for one penny. By 
Mr. Bessemer’s admirable process the cost of manufacturing 
some kinds of steel has recently been reduced to one-half, and i in 
some cases to one-third what it used to be. The consumption of coal 
formanufactures has been reduced more than one-half. The saving 
last year on the English railways by locomotive engineers burning 
coal instead of coke, was one million two hundred thousand 
pounds sterling. Mechanical and civil engineers, —, and 
scientific men are continually finding out new modes o' f producing 
wealth, and the owners of self-acting machinery generally go on 
ge | and increasing their productions, from which 
—_ o have fixed incomes derive great advantage. 

king to the immediate future, we may congratulate ourselves 

on =e great opportunities that are arising for the development of 
engineering enterprise. The cultivation of the land by steam 
power is greatly on = Sawn | ded proprietors now seeing 
the importance of so cl may one improving - estates as to 
admit of this. The use of horse tramways urgently 
pressed forward, and a large outlay is had on In my 
opinion they are not suited to the present times, and 
mechanical engineers have a right to enter their protest, 
considering the many obstructions ‘there have ; been, x for 








sores So sentien eng eee, = keel aj 
281. Cuarntes Manver, San Francisco, ornia, U.S., “An improved 
windmill, which, when divested of a cae of its 3 fegulating parts, 
can also be used as a water-wheel or as a ship’s pro 
a Joun Henry Joanson, Lincoln’s-inn-fields, hate aes “ Tmprovements 
in the construction of machines.”—A communication from 
the Grover and Baker Se achine Company, New York, U.S. 
285. ALBERT WERKMEISTER, rlin, Prussia, ‘An improved liquid 
meter.”—3lst January, 1870. 
287. Bensamin Latonrorp, Upper St. Martin’s- -lane, London, “‘ Improve- 
ments in the manufacture r boxes.” 
29). Caarces WILLIAM ey jracechurch-street, London, ‘ Improve- 
ments in the construction of bottles to contain aerated and other 
liquids, | and in the mode of stoppering the same and other similar 


vessel 
293. JAMES Epwarp Hewry Gorpon, King’s College, Strand, London, 
‘Communicating the direction of the wind from a vane to a dial or 
pe peer nd : ees by means of electric wires and without the aid 


a, —- Vero, Atherstone, Warwickshire, “ mm Sor 1 in the 
manufacture of hats, caps, and other cove for the head.” 

300. Francis Robert WHITCOMBE oe, High-street, “ibe. Middlesex, 
“ Improvements in mortising ”—lLat February, 1870. 

301. NaTHanie, Jonn Homes, Prim ndon, Piha sata 
ments in the application of fneutingutshalite lights for marine 
and other a. ”—Partly a communication from Ferdinand Silas, 
Im French Embassy, Vienna. 

303. Isaac Apams, jun., Chancery-lane, London, “Improvements in 
effecting the electro deposition ol nickel.” , 

London, “ An im- 


305. Witt1aM Rosert Lake, South buildi 
roved automatic apparatus for producing carbonic acid for the manu- 
Hecture of effervescing or gaseous liquids, and for the application of such 
ds to various purposes.”—A communication from Anet Jacques 
Medan. Paris. 

307. JAMES Picotr PRITCHETT, Darlington, Durham, “‘ Improvements in 
fire-places or stoves.” 

309. Witt1am Ropert Lake, Southampton-buildings, London, “ An im- 
improved mode of and apparatus for eta animal charcoal.”—A 
communication from Dr. Hermann Eipfeldt, Sollingen, and Camillo 
Thumb, Sudenburg, Prussia. 

310. ALFRED WILLIAM THEOPHILUS Baker, Tottenham-court-road, 
London, “ Improvements in nails for coffins, articles of furniture, and 
other uses.’ 

$311. Witu1am Joun Hopce, Gravel-lane, Southwark, Surrey, and Jonn 
WiiuiaM Greaver, High-street, Bow, Middlesex, “Improvements in 
obtaining motive power by means of steam.” —2nd February, 1870. 

$12. WiLt1aM Suann, Bateley Bridge, Yorkshire, ‘* Improvements in ma- 
chinery for breaking hemp, flax, jute, or other similar material.” 

318. CHaRLes GoRDON, Goswell-road, London, “Improvements in the 
construction of breech-loading fire-arms.’ 

314. Bensamin JosePH BARNARD MiLLs, Southampton-buildings, London, 
‘Improvements in fans."—A communication from Jacques Roehring, 
Rue St. Honoré, Paris. 

315. Jonw Henry Jouwson, Lincoln’s-inn-fields, London, “ Improve- 
ments in gas and other pressure regulators.”—A communication from 
Henri Giroud, Paris. 








316. James Dav ENPORT, sen., Pitteaweem, Fifeshire, _N.B., “A new or 
improved riddle, specially F for g and assorting 
tatoes. 


Tae Vincent Newton, Chancery-lane, London, ‘* Animprovement 
in the process of manufacturing wrought iron or stecl.”—A communi- 
cation an James Henderson, New York, U.S. 

319. Wi.tiaM Rosert Lake, South buildi London, ‘An 
improved friction clutch.”—A communication from Francis Ashbury 
Pratt and Samuel Coit, Hartford, Connecticut, U.S. 

$820. Wittiam Ropert Lake, Southampton- buildings, London, “Im- 

rovements in spring bed bottoms.”—A communication from Robert 
Bicker, Stephen ,Albro Barker, and Louis Fisher, Providence, Rhode 





| sen aioe MELVILLE CLARK, Chancery-lane, London, ‘“‘ Improve- 


ments in printing presses. "A communication from Merritt Gully, 
, Monroe, New York, U.S.—3rd February, 1870. 





many years }past, to the employment of road 
Our communication with the Continent is certain to be much 
improved, and telegraphs are extending over the entire globe. In 
the present Parliament there are several practical engineers and 
— men, and we Sr hope that these evils will be 
dily remedied. On behalf of the employers I thank you for 
e kind reception you have given us this evening, and can assure 
be that we wish the greatest prosperity to this institution. 
After many other speeches, from Mr. Bateman, C.E., &c. &c. 
the proceedings terminated. 
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Grants and Dates of Provisional Protection for Six Months. 
$189. NarHan Weston BiancuarpD, Dutch Flat, California, =. “An 


improved substitute for curled hair for upholstering and other pur- 
a - process employed in the manufacture thereof.” — 3rd 


3319. Kar _ ll , a mae i... apart pore mange =F compound, 
to be employed in chamb containing dead bodies or 
bodies affected with a pene el disease.” —18th November, 1869. 

107. James TayLor, jun., ae near aay ay Yorkshire, “ An im- 
oes in that descri hinery bing wool or other 

ibre commonly called No le” ‘8 s machines."—18th January, 1870. 

175. James Maze Kiiner, Chester Castle, Chester, ‘‘ Improvements in 

oS La and control of —s and ‘other chains, and 
apparatus for aux ropulsion.”—20t a 1870. 
196. James Parton, Paisley, Seabowshinn, N.B. ER Harris and 








Ropert Harris, Glasgow, Lanarkshire, N. + “A tus for gene- 
es carbonic acid gas for application to the extinction and prevention 
of fire 


202. HerspertT Maguire WalteHeaD, Lime-street-square, London, ‘ Im- 
provements in preparing blocks of animal and — materials for 
making soup or other liquid food.” 

209. ARCHIBALD SAMUEL woe Hampstead, Middlesex, “ An im- 
proved application for facilitating the working . bicycles and 

an" cles. av ADOL?H Bros ioe. = a Lo ‘ as “a 

. Gustav ApDoLPH BrcnHotz, 's Par mdo. * Improv 
for ring a and flow ™ » e 


ry 





324. Jonn THoMas, Birmingham, “Improvements in breech-loading fire- 
arms.” 


$25. Witt1am Epwarp Gepoce, Wellington-street, Strand, London, “ Im- 
provements in the manufacture of boxes, cases, and analogous articles.” 
—A communication from Jules Trottier, Faubourg St. Martin, Paris. 

a 3 ALFRED Vincent NewTon, Chancery- lane, London, “Improvements 

in the construction of knitting hi —A ¢ ication from 
Henry Von Hartz and Julius Feiss, Cleveland, Ohio, U.S. 
$27. ee Epwarp Newton, Chancery-lane, ‘London, “Improved ma- 
for cutting, dressing, or working stone.” Rone communication 
from arl Friedrich Schlickeysen, Berlin, Prussia. 
ALEXANDER LE Brun-vitR_oy, Boulevart de Strasbourg, Paris, “ Im- 
“provements in treating irou ores, and in the furnaces or ovens employed 
‘or such pu we 

330. THomas JAMES Situ, Fleet-street, London, ‘‘ Improvements in the 
manufacture of chairs and other seats."—A communication from 
Wilhelm Walcker, Boulevart de Strasbourg, Paris.—4th February, 1870. 

321. Witt1aM WuHiEvpon, Westminster Bridge-road, Surrey, “‘ Improve- 
ments in kneading and mixing machines.” 

332. Georce Epwarp HarpinG, Newgate-street, London, “ An improved 
device for imparting to toothed wheels and racks, and to mechanism 
connected therewith, a variable reciprocating motion.” 

333. Georce Hotmes and JosepH WINTERTON, Nottingham, * Improve- 
ments in the manufacture or gg of gloves.” 

$34. MicHaet Stevi, Hamerton Mill, Bradford, Yorkshire, ‘‘ Improve- 
ments in machinery or apparatus for spinning, twisting, or doubling 
worsted or other fibrous substances, and in means for preparing part of 
such apparatus.” 

335. WiLLIAM SNAyYDON, Corscombe, Dorsetshire, “‘Ihaprovements in 
brakes for two-wheel carriages. 

336. Joun Know es, Bolton, Lancashire, nd J ca ne in the mode of 
working self-acting mules for spinni 

337. Henry GARDNER, Essex-road, ro Srey London, ** Improvements 

in machinery for pre "bat 2 flax and other fibrous materials for manu- 

facturing purposes. specially adapted for the preparation of the 
ieee ob ents as crin.” 


338. WiLusam Tomas Suaw, seageten, “Improvements in machinery 
or apparatus for preparin, 
: ee van no de Strasbourg, Paris, “ An improved 








339. LEOPOLD MEYER, 
button or fastening t.. ruffles and other articles of 
341. Francis Sanoster, Dacre Park, Lee, Kent, “Improvements in 
and brellas.”—5th February, 1870. 
343. GeorGE hen mf TietsEN, Carlton-road, Kentish Town, London, “‘ An 
od of adjusting the bodies and shafts or poles of 








y 
231. ALFRED VINCENT NeEwTOoN, Chancery-lane, , 
construction of meter for m: water and other fuids ”_A com- 
munication from José Francisco Navarro, New York, U.8.—25/h 
January, 1870. 
238. James Brycuam ALLicott and ALFRED Harpy SE.ers, N 
aan sets momen in the construction of pt for railway, tram 
way, and other trucks, and an improved 
method of lubricating the axles in su on 
239. MAXWELL ANKETELL, Ealing, Middlesex, and OLIver FREDERICK 
ANKETELL, Ladbroke-square, Ni hill, London, “‘ Improvements in 
the production of manure and fuel from sewage or excremen 
oe matter, and in apparatus for such purpose.”—26th January, 
= pone Leacn, Leeds, Yorkshire, “Improvements in the mode of 
for ——p unshipping auxiliary screw propellers 
wat 


deep 
245. Jonn Howarp Kipp, Bangor Iscoyd, Flintshire, “‘ Improvements in 
the construction and manufacture of pote for ve cles” 


— Fields, Nottinghamshire, 


ADCOCK, 
“Improvemen in for employed for h 
water and oder Uguida a0 Jereath Tone, no OF este 
251. Witt1am Ropert Lake, ildi London, ‘“Im- 





— ents in lawn-mowing machines.” — A communication from 

os. leaposannans Snag map Spe St Most Paris, “An im 
. INCI les Marias, Martin, : 
proved portable scaffolding. a 


253. Jonn Ricketts, Li’ “Tm: a * 
255. Joun Epwarp Wom me Pam ma "Devonshi pecan = 
257, JouN COOPE of four-wheeld earviage 
OHN PE bax, Tre " 
wan in uta So sppeseies for Trebierne row am Surrey, Improve- 
ALEXANDER ben MELViie. Ck a ae Chancery London, “An im- 


ved machine Cn 
proved mach "t , te communication 





1870. '— 28th January, 

‘ 

267. Henry Josern West, Edward. Southwark, Surrey, 
“ Improvements in he for the man of ice and other 


269. ALEXANDER Horace ee Rue “ 
= . . » Gaillon, Paris, “‘ Improvements 
Brescia, Italy. 


communication from Francois Glisen’ 
th January, 1870. “ ti, 





vehicles to ‘suit the height of the animals employed to draw them.” 

344. Hexry Brooks, ApaM Brooks, THomas Bestwick, and WILLIAM 
Bestwick, Manchester, ‘Improvements in machinery for covering 
telegraph wires.” 

345. Jonn TyNDALE GREENFIELD, Pencester-street, Dover, Kent, ‘“‘ Im- 
provements in life buoys.” 

346. WaLTER BenTLEY Woopsury, Craven Cottage, Fulham, Middlesex, 
“An improved method of producing surfaces by the aid of photography. a 

347. Jouw Ramspottom, Leeds, Yorkshire, ‘“ Improvements in apparatus 
to be employed for registering the number of games played at 


849. Gustave Dumont, Quai-sur-Meuse, & Liege, Belgique, “‘ Improve- 
ments in a tus for the treatment of argentiferous leads.” 

350. SaMuEL oa, Fleet Works, Farringdon- -street, ‘‘ Improvements 
in feed apparatus for printing m: 

351. Hermann WEDEKIND, Great Tower-street, London, 2 eens 
in means or apparatus for straightening, stamping-out, shearing, and 
otherwise shaping and treating iron, steel, copper, and other metallic 
— and sheets.” —A communication from Gustave Piedboeuf, Jupille 


352. a dons favion, Fa Fakenham, Norfolk, “ Improvements in apparatus for 
ploughing, harrowing, or cultivating land.” 

353. Jonn , Rashcliffe, near Huddersfield, Yorkshire, ‘‘ Improve- 
ments in breech- joading fire-arms, and in the manufacture ‘of cartridges 
for the same.” 

354. Heskera Hvucues, Homerton, Middlesex, “Improvements in the 
manufacture of gs or edgings, and in apparatus in connection 
therewith.” 

855. Josepn Stanprinc DronsFiecp, Oldham, L hi *‘ Improve- 
— a a as for oniee © the card-covered surfaces of portions 

es ary ed in the preparation of cotton and 
other 2 Tae oo bruary, 1870. 

357. James Kenyon, als? Teh He » “Imp ‘ts in the con- 
struction of pickers for looms.” 

858. Jonny Warp and Joun and * Broad-street-buildings, London, 


“Improvements in an yeast.” 

359. Henry Bonp and Josern Rivey, Bolton, Lancashire, ‘‘ An improve- 
ment in the manufacture of quilts, counterpanes, table or tuilet covers, 
and other similar fabrics.” 

360. Davip Rorison and Roxpert Gitcurist Frinway, sap Glasgow, 

, N.B., “‘ Improvements in looms for wea’ 
361. cae Wess 1OMAS, The Rectory, Southsea, near es, Sussex, 














—_ in the mode of and apparatus for treating and purifying 

wi 

366. Ropert Epwarps, Ashford, Kent, “Improved apparatus for steam 
cultivation.” 

368. ANDREW ArnsLIE Common, South Bank, Regent’s Park, London, 
“Improvements in apparatus for regulating the supply of water to 
water-closets, and wherever a regulated supply may be required.” 

369. Joun Pinney, Bedford, “ Improvements tn o a 

370. Wituiam Dav Iso, Southwick, Durham, and Wiuas Ricwarps, 
Monkwearmouth, Durham, “An improved composition for preventin 
the fouling of iron and other ships’ bottoms, and for preserving me 
and other surfaces.”—8th February, 1870. 

371. Aveu stus Bryant CuiLps, Mark-lane, London, “Improvements in 

y for cl scouring, and decorticating wheat and other 
kind of grain, and also for hulling, cleaning, and polishing rice.” 

372. RoBert Cuarves Cuttine, Osborne-road, near Liverpool, and AMAsa 
Mason, , Boston, U.S., “Improvements in marine and other com- 





373. ll ALFRED WARRINGTON, Carlton- road, Kentish Town, London, 
** Improvements in copying presses.” 

374. Joun Tenwick, Grantham, Lincolnshire, “ Improvements in holc ding 
fingers used in reaping or mowing machines, or other machines of like 
character.” 

375. CuristropHer Crosstey and Rospert Wuirr, Manchester, and 
THomas CROSSLEY, Rochdale, Lancashire, “* Improvements in the 
manufacture of size, and in the application of a certain material for 
conditioning cotton and other fibrous substances.” 

376. Cuartes Barby, Boulevart de Strasbourg, Paris, 
preparing and obtaining colouring matters. 

377. Ratpn Peacock, Goole, Yorkshire, and Epwarp Witsox, Rye-lane, 
a Surrey, “An improved crushing and disintegr: ating machine 
or mi 

378. JoserH Hatey, Battersea, Surrey, “‘An illuminated rotary adver- 
tising apparatus.” 

879. Robert PunsHon, Newcastle-on-Tyne, Northumberland, ‘‘ Improved 
davits for securing boats on ships’ decks at sea without lashing. 2 

7. Joun TyNDALE GREENFIELD,, Pencester-street, Dover, Kent, “An 

— ed side arm for clearing the chambers and rifling of ordnance. “A 

asi REDERIC PRINCE, , jun, Plumstead, Kent, “ Improved mechanical 

ts to be r 4 to the rails of lines of railways, and used 

in ‘combination with fixed railway signals for preventing ‘such signals 

being passed in dark or foggy weather, or otherwise, without the 
knowledge of the engine-driver or guard in charge of the train.” 

382. Taomas James Smita, Fleet-street, London, “Improved means or 
apparatus for controlling and guiding the movements of torpedo boats, 
rams, and other similar vessels.”—A communication from John Archi- 
bald Ballard, Bombay, India. 

383. ARTHU r Fotey and Henry Fotey, Fisherton-street, Salisbury, 
Wilts, “‘ Improvements in the production of photographic pictures or 
designs on veneers and solid wood, and in the application thereof to 
cabinet work, furniture, fancy wood articles, and other decorative 

uu »ses.” 

ast. VrruiaM Bevit and THomas STRICKLAND, Romford, Essex, “Im- 
provements in brakes for carriages.” 

885. Caartes Bay Lis, The Poultry, London, ‘“‘ Improved means of pre- 
venting impersonation.” 

386. Joun Perriz, jun., Rochdale, Lancashire, “ Improvements in ma- 
chinery or apparatus for washing or scouring and drying wool and 
other fibrous materials and yarns or threads.” 

387. Joun Martix Stantey and WittiaM ATKIss, Sheffield, “ Improve- 
ments in fire-places for generating steam, and in other furnaces where 
great heat is required.”—9th February, 1870. 

388. Hryry Temp_e Humpasreys, Westbourne Park-road, London, “ Im- 
provements in railways and in rolling stock to be used therewith.” 

390. Wittiam Hapritcp, Manchester, ‘‘Certain improvements in looms 
for weaving.” 

392. Witt1am Hoventon, Gomersall, Yorkshire, and Jonn Barty, Leeds, 
Yorkshire, ‘“‘ Improvements in machinery or apparatus for dressing 
warps of wool or other fibrous substances and twine.” 

394. Joun Cuartes Witsoy, Gracechureb-street, London, “ Improve- 
ments in machinery for shearing and washing sheep or other 
animals.” 

396. Witu1am Epwarp Gepce, Wellington-street, Strand, London, “‘ Im- 
provements in machinery or oo to be used in currying leather.” 
—A communication from Jules Landron, jun., Boulevart Bonne- 
Nouvelle, Paris. 

398. Wittram McGrorce Mason and Taomas Locrersir, Glasgow, 
Lanarkshire, N.B., ‘Improvements in utilising water pressure in 
raising liquids, and in apparatus therefor, also in pressure- -reducing 
valves for the said apparatus, and applicable otherwise. 

400. Frank THEOPHILUS FERGUSON, Southampton-buildings, London, 
** An improved jug or pitcher.” 

402. ARCHIBALD TURNER, Leicester, ‘‘ Improvements in the manufacture 
of carpets and in the machinery employed therein.”—1l0th February, 
1870. 


{Inventions Protected for Six stents = the Deposit of 
Complete Specificatio 

391. GitBEeRT EcutLion, Boulevart Sebastopol, aon “Improvements in 
the mode of reducing the friction of pivots turning on oscillating 
levers, which system is also applicable to wheeled vehicles, especially 
wagons or railway trucks.”—11th February, 1870. 

414. Ropert Cuanony, Rue Jean Jacques Rovsseau, Paris, “Improve- 
ments in playing cards.” "—1lth February, 1870. 

415. Wittiam Ropert Lake, Southampton- buildings, London, “Im- 
provements in apparatus for drying sugar.”—A communication from 
Alexander Herbst, Moscow, Russia.—11th February, 1870. 


“ Improvements in 





Patents on which the Stamp Duty of £50 has been Paid. 

416. Davip Texniswoop, York, “ Boot and shoe toe-pieces, &c.”—l4th 
February, 1867. 

437. Esenezer Stevens, Pentonville-road, London, “Cans, kettles, &c.” 
—l6th February, 1867. 

466. MICHAEL Henry, Fleet-street, London, “ Balloons.’ 
1867. 

44i. ARTHUR DILvon, Boulevart St. Martin, Paris, “‘ Raising stranded 


"—20th February, 


and sunken vessels.”—18th February, 1867. u 
492. WituiamM CLARK, Chancery-lane, London, “Ornamentation of 
anhydrous, rectified, and double-faved toilet soaps.”"—22nd February, 


1867. 
450. Epwarp Brasier, New Cross, Surrey, ‘‘Scutching flax, &c."—19th 


February, 1867. 
439. WituiaM Hitt and Hexry Caartes Wiiperrorce, York, ‘ Gas- 


cooking apparatus, and in steaming, baking, &c.”—18th February, 
1867. 


Patents on which the Stamp Duty of £100 has been Paic. 

456. Jean Josep Bapart, Bishopsgate-street, London, ‘ Cotton-seed 
cake.”—19th February, 1863. 

738. Jonn Saunpers and Joserpn Prrer, Cookley Ironwerks, Kidder- 
minster, ‘‘Tin and terne plates.”—19th March, 1863. 

443. Joun Henry Bty, Great Yarmouth, Norfolk, “ Cooking stoves.” — 
18th February, 1863. 

629. ‘ar Esty, Nottingham, “ Winding of lace, &c.”—5th March, 


hester, ‘‘Electro-magnetic telegraphs.”—25¢h 





1863. 
516. HENRY Witpe, M 
February, 1863. 


Notices of Intention to Proceed with Patents. 

2959. Everett Austin Syvcas, Sheet-street, Windsor, Berks, “‘ lmprove- 
ments in cocks, taps, and valves.” i 

2962. Jonn Bewnrxcton Buiyrae, London-street, London, “ Improve- 
ments in the mode of and apparatus for vaporising and burning liquid 
hy drocarbons for the geodection of heat in furnaces, and for generating 
steam.” 

2065. Ernest Farrinoton, Grande Rue Passy, Paris, ‘Improvements in 
breech-loading fire-arms.”—12th October, 1869. 

2970. JasPER Henry Setwyn, Woodland Crag, G Westmoreland, 
es Improvements in fire-arms, parts of which are applicable for use as a 
digging tool.” s 

2971. Joun Hatrorp, RBrettel-lane, Lr) ag ope Staffordshire, “ Im- 

rovements in eae Sees furnaces used in the manufacture of iron, and 
n other reverberatory furnaces Pe 

2973. Joun Smirn, Coc spur-street, Gums Cross, London, ‘‘ Improve- 
ments in instruments for timing ships’ logs.” 

2974. James Kennepy, Westminster, we improved sanitary composition 
75. yoy can baky Leeds, 5 Leg “Improvements in 
fer or a atus for raising o. forcing — or other liquids or 

uids, and for transmitting the motive power thereof.” 

2977. Samvet OsBorn, Sheffield, “ Improvements relating to knife bars 
and knives for reaping and mowing es.” —13th October, 1869. 

2989. Lovis AMAND > Rue St. Appoline, P ide ‘* Improvements in 
closing and securing vessels con —l4th 
October, 1869. 
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8007. Sawvet Barser, Liverpool, “Improved means of and apparatus 
for the propulsion and steering of navigable vessels.” 

$008. James WALKER, Glasgow, ionobioe. “Improvements in appa- 
ratus for measuring fluids.” 

8014. Jos Heyry Lyon, Sutton, Lancashire, and W1Li1AM Lyon, Runcorn, 
Cheshire, ‘‘ Improvements in furnaces for making glass.” 

$015. Witttam Epwarp Gepae, Wellington-street, Strand, London, ‘‘ An 
improved elastic horseshoe.”—A communication from Charles Jean 

* Baptiste Peillard, Faubourg St. Martin, Puris.—15th October, 1869. 

8024. James Raper, Dudley Mill, near Bradford, Yorkshire, and Mason 
Pearson and Danrec MiLus, Bradford, Yorkshire, ‘‘ Improvements in 
looms for weaving.”—16th October, 1869. 

3031. Joscpa Borromiey and W1LL1AM Botromuey, Bramley, near Leeds, 
Yorkshire, ‘ Improvements in machinery for fulling or milling woollen 
and other woven or felted fabrics.” 

3037. Marraew Ker, Mansfield-road, St. Pancras, London, ‘ Improve- 
ments in hanging and drawing window and other curtains.” 

8038. CHARLES Ernesto SpaGnovetti, Telegraph Department Great 
Western Railway, Paddington, London, ‘‘ Improvements in apparatus 
for signalling by means of electricity.”—18th October, 1869. 

3049. Freperick Ricnarp Winpow, Baker-street, Portman-square, 


London, “An improved process for producing photographs in pig | tions can be so made as to render an allowance for the retrograde pressure 
| nar 


ments.” —10th October, 1869, 

3051. Davip Jackson and James Ritey, Oldham, Lancashire, and 
Grorxce Ropert Kay, Dukinfield, Cheshire, ‘‘ Improvements in ma- 
chinery for cutting, shaping, and dressing stone.” 

3057. JouN Freperick Crease, Eastney, Southampton, ‘An improved 
method of attaching Roman, Portland, or other like cements to iron 
or other substances.” 

3059. Wituiam Firta, Rose Villa, Viewforth, Edinburgh, Midlothian, 
N.B., ‘Improvements in the wheels of traction carriages for use on 
common rvads and tramways.”—20th October, 1869, 

3066. Georce Morris Asurortu, Market Overton, Rutlandshire, and 
Witiiam Harpy, jun., Thistleton, Rutlandshire, ‘ Improvements in 
obtaining and applying motive power, applicable to working sewing 
machines and other useful purposes.”—21st October, 1869. 

2095. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ An im- 
proved adhesive compound and its application to stamps, labels, wrap- 
pers, envelopes, and other like articles."—A communication from 
Philip Syng Physick Conner, Philadelphia, Pennsylvania, U.S.—25¢h 
Ociober, 1869. 

3103. James Purpy Renno.pson, South Shields, Durham, “ Improve- 
ments in steam lubricators.”—26th October, 1869. 

3121. Henry Bernovuttr BarLow, Manchester, ‘Certain improvements 
in knitting machines.”—A communication from Edouard Tailbous and 
Ambroise Renevey, Paris.—28th October, 1869. 

3135. ANDREW KNowLes, Pendlebury, Lancashire, ‘‘ Improvements in 
machinery and apparatus for cutting and getting coal.”—20ch October, 
1869. 

$162. Barruetemy Branem, Rue de Rennes, Paris, ‘‘ Improvements in 
the manufacture of cartridges suitable for mining and general pur- 
poses, and in the apparatus employed therein.”—Ilst November 1869. 

3211. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in boring tools.”—A communication from Alexander Allan, New 
York, U.S. 

12. Ropert Dovueias and Lewis Grant, Kirkcaldy, Fifeshire, N.B., 

‘Improvements in motive power engines.”—5th November, 1809. 

$255. Josian Mason, Birmingham, ‘‘ An improvement or improvements 
in metallic pens.”—A communication from Jean Benoit Mallat, Paris.— 
llth November, 1869. 

3593. Puuipre Kocu, Manchester, ‘Improved machinery for manufac- 
turing untapped nuts intended for screw bolts.” 

3603. Henry Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in net machines.”—-A communication from George Bonham Lewis and 
William Monder Ward, East Boston, Massachusetts, U.S. — 13th 
December. 1869. 

109. Josern Cross, Whitehaven, Cumberland, “‘ Improvements in the 
construction of the frames of umbrellas and parasols.”—13th January, 
1870. 

163. James Dewar, Kirkealdy, Fifeshire, N.B., ‘‘ Improvements in the 
treatment of certain substances for manure.” 

166. Epwarp Woop, Bolton, Lancashire, ‘‘ Improvements in steam 
engines, and in the boilers and furnaces to be used therewith.”—191i 
January, 1870. 

175. James Maze Kitner, Chester Castle, Chester, ‘‘ Improvements in 
apparatus for the passage and control of cables and other chains, and 
in apparatus for auxiliary propulsion.”—20th January, 1870, 

249. Wituram Henry Apcock, Kingstone Fields, Nottinghamshire, 

bk “ Improvements in machinery or apparatus employed for heating water 
and other liquids.”—27th January, 1870. 

251. Wituiam Rosert Lake, Southampton-buildings, London, ‘Im- 
provements in lawn-mowing machines.”— A communication from 
James Darius Frary, New Britain, Connecticut, U.S. 

260. James Dewar, Kirkcaldy, Fifeshire, N.B., “ Improvements in the 
treatment of certain substances for food and for manure.” 

266. CuarLes Haywagp Permay, Lionel-street, Birmingham, ‘ Improve- 
ments in the manufacture of hinges, and in apparatus used therein.”— 
sth January, 1870. 

283. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘“ Improve- 
ments in the construction of sewing machines.”—A communication 
from the Grover and Baker Sewing Machine Company, New York, U.S. 
3lst January, 1870. 

287. Bensamin Latcurorp, Upper St. Martin’s-lane, London, “ Improve- 
ments in the manufacture of spur boxes.” 

208. Davip Rosertsoy, Broad-street, Alloa, Clackmannan, N.B., ‘ Im- 
provements in carding engines, which improvements are applicable to 
other similar purposes.” 

299, CuaRLes Vero, Atherstone, Warwickshire, ‘‘ Improvements in the 
manufacture of hats, caps, and other coverings for the head.”—l1st 
February, 1870. 

322. ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Improve- 
ments in printing presses.”—A communication from Merritt Gally, 

Ff. Rochester, Monroe, New York, U.S8.—3rd February, 1870. 

364. Grorcre Wittiam Wiener, St. Swithin’s-lane, London, ‘ Improve- 
ments in the mode of and apparatus for treating and purifying 
sewage.” —Sth February, 1870. 
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All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the Week ending 
19th February, 1870. 
1936, 4d.; 2035, 4d.; 2017, 2s.; 2050, 6d.; 2052, 2s.; 2058, 6d.: 2062, 1s. 20; 
2004, 38. Gd.; 2068, 10d.; 2070, 1d ; 2078, 4d.; 2074, 44.; 2075 4d.: 2076, 
8d.; «077, 44.; 2078, 8d.; 2079, 4d.; 2080; Is. 2d ; 2081 : 
2084, 41.5 208%, 4d.; 2088, 6d.; 2089, 10d.; 2090, 104.; 2091, 1s. » $ 
2003, 8d.; 2004, 4d.; 2095, 4d.; 2096, 4d.; 2097, 44.; 2008, 6d: 2009, 4d.; 
2100, !s 4a.; 2101, 4d.; 2102, 8d; 2103, Sd.: 2105 4d.; 2106, 10d.; 2107, 
41.; 2108, 10d.; 2109, 4d.: 2111, Is.; 2113, 4d.; 4114, 6d.; 2115, 4d.; 2116, 
1.3 2117, 4d; 2120, 4d.; 2121, 10d; 2122, td.; 2123, 4d.; 2124, 4d.; 2125, 
126, 4d ; 2127, 4d.; 2128, 4d.; 2129, 4d.; 2132, 4d.; 2135, 4d.; 2136, 2s,; 
2130, 41,; 2141, 4d.; 2142, 10d.; 2146. 4d.; 2147, 1s.; 2148, 1s. 4d.; 2150, 4.; 
2151, 4d.; 2152, 10d.; 2158, 1s. 6d.; 2174, 1s.; 2235, $d.; 2526, 1s ; 2222, 4d. 



























*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS, 
The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her Majesty’s Commissioners of Patents, 








Class 1—PRIME MOVERS, 
Ircluding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, é&c. 
2371. A. C. FRANK Lin, Abingdon-street, “ Bearings and lubricators.”—Dated 
7th August, 1869. 

Within a cast iron or other outer casing is a tank or reservoir divided 
into two distinct parts, the one to contain oil for lubricating, the other to 
act as well for used-up oil oozing from the shaft, and it is so arranged 
that such oil, as it oozes from the shaft, shall be filtered through sponge 
or other material calculated to separate the dirt and metallic particles 
before entering the well, and when a sufficient quantity has accumulated 
it is arranged to run through holes made for that purpose into the oil 
tank, and be again used to lubricate; or it may be drawn over by wicks ; 
or the cil may run direct from the filter into the lubricating oil. —Not 
proceeded with, 

2383. E. A Ceriry, Bartholomew Close, “‘ Reciprocating motion.”—Dated 
1th August, 1869, 

The machines to which the invention is age are constructed with 
a fixed and a loose pulley or wheel as the main driving shaft, or on two 
separate shafts in the same axioline. These are so fitted that the loose 
pulley, by means of a ratchet and pawl, or a locking wedge, a cam, a 


roller, or other coupling, will carry the fixed pulley, and, consequently, 

the machinery with it, when moving in one direction. When reversed it 

-vill leave the machinery free to go forward by its own momentum, aided, 

if necessary, by a fly-whecl.—Not proceeded with. 

2385. T. Hancox, Shemield, “ Rolling metallic axles."—Dated 10th August, 
1869. 

The improved mechanism consists principally of four rolls—suitably 
shaped according to the article to be rolled—which are mounted or sup- 
ported at their ends (one pair of rolls being above the other pair) in 
adjustable “‘ housings” or upright standards. The rolls are connected at 
their ends to cog-wheels or pinions. These are driven by a central one, 
thus causing the rolls to rotate all in the same direction, and in a direc- 
tion opposite to that of the article being rolled. The wheels or pinions 
are all mounted in suitable housings or standards. 

2388. C. W. Jencer, C. L. Strouse, and L, Mutett, Buckau, ‘Manometer.” 
—Dated 10th August, 1869. 

The manometer is divided into eight atmospheres, and is composed of 
four 2in. tube sections, the diameter of which are so calculated that upon 
each pressure of two atmospheres one section will be filled up, the resist- 
ing liquid will fill the first section with a pressure of two and the last 
cylindrical tube with a pressure of eight atmospheres, and the calcula- 





of the lifted liquid column "y. e ter tube ter 

at the top in a globe, the other end being closed by fusion; however, at 
each side thereof a capillary opening is formed, which passes through 
close below the tightening screw, so that upon a sudden change of 
pressure the resisting liquid does not fill or empty the tube by jerks, but 
gradually. The design shows a second chamber communicating with the 
lower end of the said tube by means of a capillary channel, only thus 
forming a double capillary lock, so that by properly regulating the 





| diameters of the capillary tubes the resisting fluid will, upon sudden 





pressures, always rise or fall continuously without any danger, that, upon 
too rapid an ascent or fall, the liquid column would be dissevered, and 
allow gas to rush into the chambers. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2342. W. Brown, Smethwick, “ Rolling rails, d&e.”—Dated 5th August, 

1869. 

The inventor mounts two pairs of rolls by preference in the same 
standards or housings, one pair being in advance of the other pair. One 
pair of the rolls rotates in an opposite direction to that in which the other 
pair rotates—that is, one pair rotates ina direction proper to seize the 
pile, bloom, or bar, and carry it through the rolls, while the other pair 
rotates in a direction proper to push the advancing pile, bloom, or bar 
back again to the pair of rolls from which it has just passed. The two 
pairs of rolls are driven by two toothed wheels gearing together, one 
toothed wheel being fixed on the end of the shaft of one of the rolls of 
one pair, and the other toothed wheel being fixed on the end of the shaft 
of one of the rolls of the other pair. One of these toothed wheels is 
driven in the ordinary manner. The grooves of the two pairs of rollers 
are situated in the same line. The pile, bloom, or bar, being passed 
between the grooves of one pair of the rolls from the front of the rolls, is 
seized by the pair of rolls and operated upon by them, and carried be- 
tween the pair of rolls in advance of the first pair. The pile, bloom, or 
bar, in passing through the second pair of rolls, is not operated upon 
by them, parts of the rolls being cut away to allow the pile, bloom, or 
bar, to pass through them without being seized by them. The second 
pair of rolls act in this case as guides for the pile, bloom, or bar delivered 
from the first pair. The pile, bloom, or bar is received by the workman 
in front of the second pair of rolls, and is returned through the said 
second pair of rolls, which now seize the pile, bloom, or bar, operate upon 
it, and deliver it to the first pair of rolls, parts of the tirst pair of rolls 
being cut away to allow the pile, bloom, or bar to pass through them 
without operating upon it. Or the pile, bloom, or bar may be first passed 
through the guiding or cut away part of the rolls into the next pair of 
rolls to be operated upon. 

2344. J. U. Farrpairn, Southampton, “‘ Velocipedes.”"—Dated 5th August, 

1869. 

The inventor proposes to apply to the cranks connecting rods ascending 
to pivoted junctions or oscillating levers set on bearings on the socket 
through which the stem of the guiding wheel or wheels is passed, and to 
which socket the main bar, bars, or frame forming the body of the ma- 
chine are fixed, wrought, or attached. In a bicycle this bar would ex- 
tend to a fork in order to contain the trailing wheel, but in tricycles, to 
which this invention is more particularly applicable, a curved or semi- 
circular extension is to be made, the extremities of which are caused to 
rest on the crank shaft by suitable journals or bearings. One of the 
oscillating levers is provided with a saddle or seat. This lever is borne 
above the second, which has a stirrup or foot support suspended there- 
from. The rider raises himself from the saddle and rests all his weight 
on the stirrup, thereby throwing down the crank connected to its lever, 
and thus when the opposite crank has risen and is passing overits centre 
the rider seats himself in the saddle, which has risen to an elevated 
position, and consequently the crank connected to its lever is in turn 
forced down, and so on successively, thus propelling the velocipede by the 
cranks with the mere weight and motion of the body. The inventor also 
proposes to employ a three-throw axle crank to machines to be» worked 
on the above principle. 





2353. T. Leacn, 7ramcee, ‘‘ Coating ivon ships.”—Dated 6th August, 1869. 

This consists in a composition which may be made from, say, eight parts 
(by weight) of white lead, two parts (by weight) of horse grease, one 
part (by weight) of red lead, and one part (also by weight) of palm oil. 
These ingredients the inventor places in a suitable vessel, and intimately 
mixes together, and when required he thins by adding thereto paraffin or 
other like oils or spirits. The several proportions may be varied to meet 
the requirements of the particular purpose for which the composition is 
required to be used, according to the judgment of the operator, and the 
addition of the thinning fluid will also in some measure have to be regu 
lated by the temperature of the atmosphere where the composition is to 
be used. And, if desired, staining or other colouring matter may be 
added to the composition. The composition is applied to the surface, to 
be coated therewith by a brush, either in a cold or heated condition. 
2357. E. W Hawes, Clontarf, ‘‘ Buoys.”—Dated 7th August, 1869. 

The inventor forms the buoy or other floating sea mark with a solid or 
hollow timber bottom, which latter may or may not be filled with cork 
or other suitable material. From this bottom rises a must or support of 
iron or timber, which carries frames or decks, which in their turn sup- 
port laths or a framework, upon which is stretched a covering of vulcan- 
ised india-rubber, or other suitable material.--Not proceeded with. 

2366. A. B. Ipporson, Shejiield, ‘‘ Joints for railway rails.”—Dated 7th 
Auvust, 1869. 

The inventor substitutes for these bolts and nuts other means of bind- 
ing the clip to the rail, whereby the main object of the invention is 
accomplished, which is to increase the security and strength of the joint. 
The invention consists in the employment of peculiarly formed fish-plates 
on the outside of a clip, tor uniting the ends of railway rails, and in the 
means whereby the said plates and clip are secured together, and to the 
rails. In applying this invention to the steel clip, described in « former 
specification, the inventor places two-fish plates outside of the said ciip, 
in such a manner that their upper and lower edges, which are formed to 
correspond with the exterior of the clip, fit tightly against the under 
sides of these purtions of the clip which my the head of the rail, and 
the upper sides of these portions which bear on the sloping portion of 
the base of the rail immediately below the shoulders of the head, or upon 
the lower head; if the rail is of the form known as ‘double headed,” he 
prefers that these plates should be made of what is known us ‘‘ Bessemer 
metal,” but they may be formed of any other suitable metal. 

2369. J. L. GREENFIELD, Dover, “ Life buoys.”-- Dated 7th August, 1869. 

The inventor constructs a platform or deck of triangular shape, by pre- 
ference supported at its angles by caissons or floats fixed under the side 
of the deck or platform, and united and supported beneath by a similarly 
shaped table. On the upper side of this platform he fixes a seat and a 
mast (which should be telescopic) for signals. Under the seat, and pass- 
ing below the deck or platform, he fixes a water-tight well or chamber, 
in which he places provisions, clothes, and other necessaries. To keep 
the buoy steady, and to prevent its capsizing by any undue weight at 
any part, the inventor fixes a weight to the platform by means of chains 
affixed to the sides of the deck or platform.—Not proceeded with. 

2372. G. RasTaty, Manchester, ‘‘ Velocipedes.”—Dated 7th August, 1869. 

This consists in constructing velocipedes with two driving wheels 
working el to one another, but independently of each other in 
separate bearings, actuated either by hand winches, or cranks and 
treadles, which may be assisted by toothed wheelwork, the framework 
being so balanced upon the axles of and hetween such wheels, that the 
driver can propel himself without allowing the friction rollers or wheels, 
which otherwise support the framework, from touching the ground, and 
thus to actuate the machine with the least possible friction upon the 
ground.—Not proceeded with. 
sence s.. on Moorgate-street, ‘* Tobacco pouch.”—Dated 7th August, 


The improved pouch is formed of stiff paper, cardboard, or other 
suitable material, and by preference of a eylindrical or rectangular form; 
the lid moves hingewise ; the bottom of the pouch is made so that it may 
be moved freely up and down in the pouch, the lid being connected to 
the movable bottom by an india-rubber ring or spring which keeps the 
lid closed.— Not proceeded with. 





2380. H. Wisnurt, Attenbuiy-terrace, “ Marine propellers.” —Dated 9th 
August, 1869. 

marine propeller which the inventor ber pes is constructed in 
such a manner That one or more of the blades will admit of being turned 
on the propeller shaft, and of folding fan-like the one behind the other; 
when the blades are so folded the propeller may be stowed away in a 
recess made in the stern part of the vessel for its reception. Under this 
recess the inventor constructs a trunk which may be on either side of the 
stern post to receive the propeller shaft, which shaft is so fitted that it 
may be raised up to a diagonal position when the propeller is required to 
be lifted out of the water to free the vessel from dragging the propeller 
through the water when under sail, or to protect it from damage by the 
sea. 





Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2341. J. Exce and R. Bonn, Manchester, “‘ Temples for looms.”—Dated 5th 

August, 1869. 

This consists in making the spiked rollers with loose segments con- 
nected to a fixed axle, instead of making them solid rollers or with 
segments on a revolving axle as heretofore. The spiked segments are 
guided at one end by a recess in the adjustable blocks or heads screwed 
to the transverse bar, and the other end in a collar which is screwed to 
the fixed axle. Both the collars are provided with a projection or cam, 
by which a lateral or expanding motion is imparted to the segments as 
they are carried round by the fabric in the loom, thereby stretching the 
fabric before it is taken over the breast beam, and relieving the strain 
upon the reed. The spiked segments are made of malleable cast metal 
or wrought iron, or steel, or other suitable metal or material, or of drawn 
steel tubes cut longitudinally. 

2361. W. Guest, Ardwick, “Clearer for spinning machinery.”—Dated 7th 

August, 1869. : 

This consists in covering the clearer with woollen cloth or similar mate- 
rial, as in the ordinary clearer, and in adding strips or ribs of like material 
upon and projecting above the surface of the cloth, these strips or ribs 
passing diagonally or in ssrew form round the clearer. These strips or 
ribs may be secured by stitching or by cement or other means, and may 
be applied to what may be termed the ground cloth before or after it has 
been secured to the clearer, or cloth woven specially, with ribs or strips 
upon it, may be used for the purpose.—Not proceeded with. 

2365. J. MiTcHELt and T. Serre, Bolton, “‘ Marseilies quilts."—Dated 7th 

August, 1869. 

This consists in a method of ornamenting Marseilles quilts and in ren- 
dering them reversible, that is to say, to weave them with one pattern on 
one side and another pattern on the other side To accomplish these 
objects the inventors use the ordinary loom, but employ the weft which 
forms the wadding to produce a pattern upon the surface or surfaces by 
stitching it thereon in any required design. This weft thread may afford 
a churacter by its colour or may be of the same colour as the other threads, 
and the pattern may be produced on one or on both sides of the quilt.— 
Not proceeded with, 

2368. W. R. Lake, Southampton-buildinga, “Combing fibrous materials.”— 

A communication.— Dated 7th August, 1869. : 

The end of the lap is presented to the combing cylinder, and while held 
between a set of jaws is combed before a tuft is detached. The end so 
combed is then seized by a second set of jaws, and the end of a tuft then 
detached is combed by the same cylinder simultaneously with the repeti- 
tion of the combing operation upon the raw end of the lap. 

2376. J. Froacarr, Lenton, “ Pickers.”—Dated 9th August, 1869. 

When in use the pickers slide each upon a metal 10d or spindle which 
requires to be frequently lubricated, and it has been found that the oil 
employed as a lubricant has been to some extent thrown on to the mate- 
rial being woven by reason of the quick action and sudden stoppage of 
the picker. When weaving goods of a delicate texture or colour, or of an 
expensive material, this ejectment of the oil from the shuttle-box impairs 
the value of the finished material to some extent, and this invention also 
comprises a means for dispensing with the aid of a lubricant for the above- 
named purpose.—Not proceeded with. 

2377. J. H. Jonnson, Lincoln’s-inn, “ Felted fabrics.” —A communication.— 

Dated 9th August, 1869. 

The object is the uniting of silk with the hair of animals by a felting 
process, thereby obtaining a fabric perfectly uniform in all its parts, in 
which fabric the two materials form surfaces of a different nature, which 
surfaces the felting intimately unites, whilst the product possesses, in a 
higher degree than that manufactured by former methods, every property 
calculated to render it suitable for various useful purposes. If it he re- 
youn to manufacture a hat, for example, the silk is first reduced to the 

nest state of division possible, and the first layer is made with hair or 
wool, which is then covered with a second layer of silk, and this process is 
continued until the product is ready for fulling, which is effected by the use 
of soapy water, as in the manufacture of cloth. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
2343. G. W. Murray and G. M. Garrarp, Banff’, N.B., “ Ploughing land.’ 
—Dated 5th August, 1869. 

In carrying out this invention two ploughs are employed attached toa 
double beam or frame, which is so arranged as to be capable of adjust- 
ment to admit of the ploughs being placed at a suitable distance apart 
longitudinally, and of their adjustment to regulate the width of the 
furrows to be cut. The distance between the ploughs, and, consequently, 
the width of the furrows, is regulated by a rack and pinion, aided by a 
guide or guides, forming part of the frame, and provided with tightening 
screws to retain the respective portions of the double beam orframe, and, 
consequently, the ploughs, in the positions required. The combined 
plough is carried on two wheels, aided by a sole or side plate attached to 
the mould board of the after plough. The wheel at the front of the 
plough is carried by a cross-bar from the head of the plough, and is 
arranged to act as a steering as well as a supporting wind and it is con- 
trolled to guide the plough by a handle or lever extending from the front 
to the rear of the plough, which handle or lever is, by hinge, joint, and 
jaw, connected to the upper end of an upright spindle or shaft, to which 
is affixed the axle of the guiding wheel. The vertical shaft passes 
through an eye in the cross-bar, and both eyes of the jaw clipping the 
cross-bar eye, and it is adjustable vertically in the eyes by a cotter. The 
cross-bar is capable of adjustment in the head of the plough. 

2358. W. ManwaRine, Banbury, “* Harvesting machines.”---Dated 7th August, 
1869. 

This refers to self-acting harvesting machines in which the grain, after 
it is cut, is laid to one side of the machine by means of rakes rotating 
around an upright or inclined shaft or axis. The frame is su constructed 
as to contain the gearing which gives motion to the knife, and to carry 
the support for the rake shaft or quadrant-sbaped bracket is pivoted to 
the frame, and swings round the first-motion shaft. As an axis to this 
quadrant is attached the axle for a single driving wheel. The whole of 
the frame and quadrant lies between the driving wheel and the cutting 
apparatus. The height of cut is regulated by causing the travelling axle 
to describe an are of a circle around the first-motion shaft by means of a 
sector rack cast on the quadrant bracket operated by a worm in the usual 
way. 





Class 5.—None. 


Class 6.—None. 


Class 7.-FURNITURB AND CLOTHING. 
Including Cooking Utengils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
=. a Tayior, Herne Boy, ‘‘ Looking-glass balance.”—Dated 4th August, 

869. 


The inventor adapts to the back of the glass frame a movable weight, 
which will change its position as the frame of the glass is moved on its 
axis, so that it will always be suspended in or near the line of the centre 
of —. One way of carrying out the invention is by attaching to the 
back of frame a curved guide or bar, which is p) vertically and is 
coincident with a curve or semicircle struck from the horizontal axis or 
centre pivots of the frame, On this curved guide is sus (by a 
small roller or pulley) a weight, so that it may run on the curved guide 
and change its position thereon as the glass is turned on itsaxisof motion. 
Not proceeded with. 

2345. BE. Beanes, Cordwalle, “‘ Preserving food.”—Dated 5th August, 1869. 

This ists in the application and use of acid sulphites or bisul- 
phites of soda or potash. "The food to be preserved may be placed in 
wooden cases ur barrels between layers of either of the above mentioned 
chemical agents, applied in a state of powder or small crystals. When 
necessary, the meat or other article of food should be wiped, to remove 
any external moisture, and it is then to be placed in the cases or barrels, 
and the interstices ur vacant spaces between the food and the case or 
barrel filled with either of the aforesaid powders or crystals, and then 
closed up.—Not proceeded with. 

2346. B. J. B. Mis, Southampton-buildings, “‘ Measuring liquids.”—A 
communication.— Dated 5th 1 


This meter is constructed with’s platen end Valve mecheniem, witch 
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moves without appreciable friction or consumption of power. The throw 
of the valves is instantaneous when the stroke is to be changed, and the 
apparatus is adapted to operate witb uniform accuracy under variations 
in the pressure and volume of the fluid to be measw: 

2347. E. Cocxina, Bradford, ‘* Easy chairs, dec.” —Dated 6th August, 1869. 

This consists, First, in constructing the chair in two parts, one part 
forming the front and back legs, side rails, and arms, corresponding to an 
ordinary easy chair, and the other part forming the seat and back, which 
is fitted and rests on movable centres, so adjusted in the side rails of the 
stand or frame of the chair that the seat with the back may be rock 
or gently pressed back to any reclining position the sitter for greater ease 
or comfort may desire. Secondly, in dividing the arms of such chairs, 
the lower part being connected with the frame or stand, and the other 
forming the pador arm rests, being fixed to the back and moving with it. 
Between these parts of the arms the inventor introduces india-rubber, 
or other equivalent expanding or elongated springs, of sufficient strength 
to hold the seat and back in its true position, until inclined by the sitter, 
who may sit at rest (as in an ordinary easy chair), rock, or recline, as 
desired, and, the springs being concealed, the general outline of the chair 
is not marred by any unsightly appliances or mechanical disfigurements; 
and, Thirdly, the inventor proposes to ornament such chairs with nails, 
formed by preference of iron, with enamelled heads of any suitable shape 
and colour, such nails having a separate disc or collar of brass or other 
suitable metal, stamped pierced, or otherwise ornamented with a con- 
centric hole of the shape and size of the shank of the nail.—Not proceeded 
with, 

2348. E. Rrpoux, Paliseul, Belgium, “‘ Life-preserving dress.”—Dated 6th 
August, 1869. 

This consists in making dresses of india-rubber, gutta-percha, or other 
waterproof material, provided with cushions, which form separate and 
distinct receptacles or reservoirs, and which are filled with air gases, 
preferably with the lightest gases, and suitably arranged and adapted to 
the human figure, there being no communication between the receptacles, 
so that if by any accident one should be injured the safety of the wearer 
would not be jeopardised, as the other receptacles would still be sufficient ; 
in addition to the dress, an air-tight chamber or chambers, made of the 
same materials, and on the same principles, viz., in separate and dis- 
tinct compartments, may be provided and made of such a shape that if 
necessary the wearer of the dress may sit on it and move himself about 
by means of an oar. The dress and the riding chamber, lastly described, 
may be made of india-rubber, gutta-percha, or other waterproof material, 
and may be provided with pockets for carrying anything that may be 
necessary. 

2349. J. and A. Garnpe, Bordeaux, “ Ventilating hat.”—Dated 6th August, 
869. 

This consists in the application to hats of every shape and of any ma- 
terial of ventilators formed by an indefinite number of eyelets, covered 
with any inoxidisable substance, and placed under the brim of the hat, 
the ventilation penetrating to the interior, either simply between the 
leather band, with which the inner circumference of the hat is lined, and 
which is also provided with similar eyelet holes, or into a channel 
formed inside between the body and the leather band, producing therein 
a constant circulation of air. 





Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

2356, W. Toneve, Brixton, ‘‘ Generating elastic vapours.”—Dated 7th 

August, 1869. 

The inventor employs elastic vapours from volatile oils, spirits, or 
liquids, which do not mix with water, as for example, oil of turpentine 
or mineral oils, and spirits of a low latent heat compared with the vapour 
of water.—Not proceeded with. 

2364. W. E. Newton, Chancery-lane, “ Purifying alcohol,”—A communica- 

tion.—Dated 7th August, 1869. 

This consists, First, in diminishing as much as possible the sources of 
the production of sulphur compounds of all kinds in the fermentation 
itself, that is to say, by substituting for the sulphuric acid which is now 
added to the liquid, in which beetroot, pulps, grain, potatoes, and other 
analogous substances are to ferment, its chemical equivalent of hydro- 
chloric acid or other non-sulphurised acid. The best developed and most 
rapid alcoholic fermentation may thus be obtained without allowing the 
easy production of the fetid compounds, as the a will only contain 
the sulphur of the compounds contained naturally in the fermenting 
matters, and of which it is almost impossible to avoid the presence. It is 
even advisable to separate as much as possible the sulphur from the 
natural or accidental sulphates, by precipitating these latter previous to 
fermentation by a suitable dose of chloride of barium, and the careful 
separation therefrom of the barytic deposit. Secondly, in employing for 
the destruction of the sulphur compounds (which render the alcohol 
impure) one of the several methods described in the filed specification. 


Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2340. A TyLor, Newgate-street, “* Adjusting measures.”—-Dated 5th August, 
1869. 

This consists in the use of an apparatus furnished with a base plate or 
level foundation, on which the vessel to be tested is intended to be placed, 
and having fitted over it a hollow vessel of the requisite capacity contain- 
ing a float or floats working in a tube or tubes very nearly equipoised, 
and nearly filling up the tube or tubes at the top or sides of the vessel, 
furnished with a graduated flat wire or scale, so as to be capable of in- 
dicating with accuracy the exact amount of fluid in the said hollow vessel. 
2350. B. Hunt, Lincoln’s-inn, ‘‘ Numbering registe>.”—A communication.— 

Dated 6th August, 1869. 

This consists in the application and employment of a series of con- 
centric rings within a case, and provided with notched downwardly pro- 
jecting rims, so arranged and operated by means of pawls and cams that, 
by imparting motion to the outer ring (to operate with the centre ring the 
pawls must be on the outside), the series of rings will be successively 
moved to register any number of figures, the total amount of which will 
be indicated by figures on the upper side of the rings, as exhibited through 
an opening in top of the case. 

2352. C. J. Cuuen, Endsleigh-street,  Drills.”—Daled 6th August, 1869. 

The inventor furms such drills with a central drill point extending out 
to some distance in front of the other cutters of the drill, and of a 
diameter to bure 2 comparatively small hole. By thus forming the cutting 
end of the drill with a central leading drill of small diameter, it will not 
be necessary to cut away the face of the coal or mineral to reduce it toa fiat 
surface before commencing to bore a hole, as however rough the face of the 
coal or mineral may be, the leading drill will enter into it, and then, 
when the cutters which are to cut the largerannular hole come into action, 
they will be kept steady, even though they commence to act on one side 
only of the central leading drill. The stem of the leading drill is twisted 
to a rapid spiral, so as to form a cylindrical stem with a groove running 
spirally around it. The cutting point of the central drill is formed to 
cut a hole of a diameter corresponding with its grooved cylindrical stem, 
so that the stem, as it revolves in this hole, shall form a steady pivot for 
the drill to revolve around. 

2355. W. R. Lake, Southampton-buildings, ‘‘ Expanding drills.”—A com- 
munication.—Dated 6th August, 1869. 

This relates to a drill whose cutting parts are attached to a bar by a 
joint, and formed with a round back taking against an incline, so that as 
the drill is dropped or projected the cutter acts laterally, and finally forms 
by continual working a chamber with an inclined top and bottom surface 
surrounding the drill hole. This chamber can be enlarged by successive 
cuts above or below the first chamber. The sail cutting parts are easily 
sharpened or replaced when worn, and by using two cutters, acting on 
opposite sides, one forms a means cf reaction for the other, so that the 
drill bar remains central, or nearly so, in the drill-hole. 

2359. W. Ripar, Smethwick, “ Polygonal boring brace.”—Dated 7th August, 


1869. 
This brace consists substantially of a nut which is polygonal in shape, 
keyed upon the “dummy” or shaft, which carries the arith on one side 
of the said nut and the box on the other side. The dummy is actuated 
by an eccentric lever shaped to suit the sides of the nut, and acting 
thereon at pleasure, and is similar to a er having one side cut off, 
and which, working upon a pin, is held position by being placed be- 
tween two plates which are suitably held together by the collar of the 
dummy on the one side and a washer screwed on to the dummy on the 
other side. " There is a slot provided to prevent the lever working too 
widely in its ts, and to prevent its going back too fur.—Not 
proceeded with. 

2360. G. NicHERsoN, Birmingham, “Raising straw.”—Dated 7th August, 


1869. 

This consists in constructing the main horizonta) framing in or of two 
principal parts, stories, or layers, connected by vertical or other posts or 
connections passing through a horizontal driving ring or wheel situate 
between the two layers, or otherwise conveniently connected, and in 
driving the working parts by means of such wheel, which for this pur- 

is to be provided with a poll, to which the horse may be yoked or 





essed for turning it round on an 7 vertical axis, the horse 
working round outside of the framing instead of within the compass or 





limit of the framing, as in the case of the two patented inventions. The 
driving ring or wheel may be supported on or guided by friction wheels 
or rollers, and be constructed of metal, furnished with teeth presented 
inwards, and gearing with « spur pinion (or bevel or other gear may be 
substituted), from which the motion to work the elevating chains or 
movemeats of the elevator may be transferred in any convenient manner, 
2832. W. R. Lake, Southampton-buildings, “Adding numbers.” —A comimu- 
nication.—Dated 9th August, 1869. 

The apparatus hasa horizontal base piece, in the upper surface of which 
are made two circular depressions, in each of which a rotary disc or wheel 
is placed in such a manner that the two are in the same plane and their 
edges are tangential to each other. The larger and primary wheel is 
divided into 100 equal spaces upon its upper side near its edge, com- 
mencing with 0 0 at the point nearest the small wheel, and numbered 0 0, 
0 1, 02, 03, and so on to ninety-nine, inclusive. Opposite each number, and 
forming a circle conceutric with, but of smaller radius than, the number 


above mentioned, are perforated 100 small holes for receiving the point | 


of the stylus with which the operation of adding is performed. 
2387. E. T. Hucues, Chancery-lane, “‘ Rock-Loring machinery.”—A commu- 
nication.—Dated Wth August, 1869. 

The inventor makes the steady bar telescopic, the pipe in which it 
works being secured to a screw clip which slides backward or forward on 
the cylinder. This pipe is provided with a sliding bar, having centre 
mn and screw, adjusting box, jamb nut, leather washer, coller, coller 

oles, a feather and slot, and a feather. In using the steady bar, the 
screw clip can slide either backwards or forwards on the cylinder and be 
tightened in any position with screw, or the bar can be slid out or in the 
pipe, secured with the jamb nut against the leather washer. 

2389. 8. Hurcuinson, Leeds, “ Stretching out leather.”—Dated 10th August, 
1869. 

This consists in the combination of a plane, even-surfaced roller, having 
arecess therein and aslip rod and fastener to hold a skin when placed on 
the roller, with a spirally fluted roller, the spirals of which run in opposite 
directions from the middle thereof. These rollers are caused to rotate at 
different surface speeds, the plane onc to carry the skin, and the fluted 
one to operate upon it, to strike out, stretch out, or expand and straighten 
the same, for which purpose it is run at a greater surface speed than the 
plane one. 

2390. J. E. Hotmes, Buckingham-street, Strand, *‘ Cutting and dreasing.” 
—Dated 10th Auguat, 1869. 

In place of the ordinary flat or straight-edged chisels or tools, the in- 
ventor substitutes cone-shaped or circular-edged rotary cutters with in- 
clined axes. The form of thenew or improved cutter is similar to that of 
a frustrum of a very flat cone, either solid or truncated, with the base 
downwards, and the sides in section being straight or curved ; he fits a 
number of these cutters in sets, and so that their lower edges are all in 
the same horizontal plane upon strong steel pins or studs fixed in and 
projecting from the underside of two disc wheels, or radial arms, or 
cranks, the latter as the case may be. He keys fast upon two vertical 
shafts, from the centres of which respectively the axes of the two sets 
of cutters are equidistant. 








NOTES FROM SCOTLAND. 

THE GLASGOW PIG IRON MARKET—COAL AND IRON SHIPMENTS— 
SHIPBUILDING ON THE CLYDE—MARINE ENGINEERING— MACHINE 
AND 100L MAKING—IRONFOUNDING—PROPOSED NEW PIER AT 
GREENOCK—NEW STEAM OMNIBUS, 

THERE has been little change in the Glasgow pig iron market dur- 

ing the week that is past. At the end of last week the market 

was quiet. Moderate business doing at 54s. 3d. cash, 54s. 6d. one 
aaah, Now the tone is a shade better, but quiet ; limited 

business done at 54s. 6d. cash, 54s.9d. one month. No. 1 g. m. b., 

5ds. ; No. 3, 53s. 6d. 

The following are the shipments of coal and iron which took 
place at the port of Greenock during the past week :—1000 tons 
coal for Havana, 80 tons for Trinidad, 908 tons for Matanzas, 160 
tons pig iron for Liverpool, and 550 tons coal for coasting vessels, 
From Ardrossan Harbour there were 1245 tons pig iron foreign, 
and 2130 tons pig iron coastwise. 

Shipbuilding in Scotland is in a most active condition, more es- 
pecially as regards the building of steamers. Many of these are 
being constructed to pass through the Suez Canal. There are few 
firms on the Clyde that are not fully employed, and 
most of them have as much work on hand as will 
keep them busy for a long time to come. A noticeable 
feature in the contracts on hand is that the vessels being built are 
generally of very great tonnage. The marine engineers, too, are 
well off for orders. Compound engines, with surface condensers, 
high-pressure circular boilers, large expansion, and low consump- 
tion of coal, seem to be greatly in request. In general, these are 
the kind of engines that are being constructed. The ordinary 
type of engine appears to have got into the background 
for a time. I am inelined to think, however, that 
it is only for a time. The compound engines in the 
mercantile marine have unquestionably given wonderful results 
of late in respect of great development of power on small consump- 
tion of fuel ; and if they would only continue to do so, it might 
safely be said that the compound engines must prevail, to the ex- 
clusion ofall other kinds. But it is a question of time. When 
the boilers are new, pressure of 801b. or 90 lb. may be borne with 
ease and safety; and with steam of such rr and cylinders 
ste am-jacketed, expansion may be carried out to an extent that 
will exhibit very remarkable results. Buta very few years will 
tell severely on those high-pressure boilers. Nothwithstanding 
their use of fresh, or nearly fresh, water, other destructive 
agencies are at work—agencies arising from the use of surface con- 
densers—of a most baneful character as affecting the longevity of 
marine boilers ; and engineers have been baffled hitherto to find 
an effectual antidote. When such boilers are under Go- 
vernment inspection (and they all ought to be under some 
kind of authoritative inspection) such high pressure as may at 
first be carried with perfect safety will soon be disallowed. 
Year after year the inspector will take 10 lb., 20 lb., or 30 lb. 
per square inch of the load on the safety valves, in proportion as 
the boiler shows decay. And then, how fare the compound 
engines? Take away their high steam, and they are crippled, 
and almost useless. Expansion becomes impracticable in pro- 
portion as the pressure is reduced, and so the engines become 
ineffectual. 

It may be said that the boilers can be replaced by new ones 
from time to time. True, but it must be borne in mind that 
these boilers are of a very expensive kind. They are made of 
plates from #in. to 1}in. thickness in the shell, they are sometimes 
double and sometimes triple riveted ; and in some cases the rivet 
holes are drilled, not punched. There will not be much economy 
to the owners if the boilers have to be renewed every two or three 
years. But a few years’ experience of compound engines at sea 
will settle the question, and steamship owners will not be slow 
to discover how they stand with respect to economy. 

The locomotive engineers here are doing a fair amount of 
business. One firm in Glasgow has on hand ten very large engines 
for a Russian company. The cylinders are of 20in. diameter and 
24in. stroke. I may have occasion to refer more fully to them ina 
short time. 

The machine and tool-makers are now well employed, and good 
prices are being obtained as compared with contracts taken a few 
months back. There are some well-known firms in Glasgow so full 
of orders at present that they have positively to refuse new con- 
tracts, except under condition of a longer than ordinary time being 
allowed for their execution. Messrs. James Bennie and Co, are 
engaged on some very heavy machinery for Messrs. Stephen and 
Sons’ new yard at Linthouse, on the Clyde. Among other machines 
for them, they are making an unusually large plate rolling 
machine, The rollers are upwards of 16ft. long Get 2ft. in dia- 


meter ; and the top roller, which is of immense weight, will be. 


raised and lowered by steam power, and all so conveniently 
arranged that one attendant will, by the action of a simple lever, 
be able to raise or lower either or both ends of the roller at will, 
and do the starting and reversing of the machine as well. 

The ironfounders are now in a much better position than they 
have been for some years back. In general they are busy, and are 
able to command fair prices. When the recent advance in pig 
iron took place the founders were enabled to obtain more than a 
corresponding advance on castings; and although pig iron has 
since receded to its ordinary level, castings are on the average at 





least £1 per ton higher than could be obtained during the last 
year. As labour and material are little, if any, dearer than the 
were, ironfounding, which we believe has been unprofitable cnsugh 
for some time, ought now to be at least remunerative. 

The marine engineers have considerable difficulty at present in 
getting the castings done, even at good prices. This is not to be 
wondered at. Jacketed cylinders and intricate condensers are not 
very tempting articles to an ironfounder; and when plain work is 
abundant he,isapt to beshy of such hazardous pieces of machinery, 
On the whole, the iron trade in Scotland is very promising ; and 
if working men who have skill and a praiseworthy :mbition to im- 


| prove their circumstances rely only upon their individual merits 


for reward, and keep aloof from combinations of trade agitators, 
there is every reason to hope that prosperous times will fall upon 
al] concerned, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE AVERAGE TIME NOW BEING RUN AT THE IRONWORKS— 
NORTHERN OF EUROPE SPECIFICATIONS—THE PRICES DEMANDED 
BY FIRST-CLASS HOUSES—ORDERS TO COME oUT: Numerous 
inquirves—THE HOME TRADE: Anticipations respecting it—Goop 
ORDER AT AN ENGINEERING ESTABLISHMENT: Nine thousand 
tons of wrought and cast iron—THE RAIL MAKERS: What they 
talk of : The great line in Japan: Inquiries in the market—PiG 
IRON: Jn active make —IRONSTONI Great demand—COoOat : 
Good request -THE METAL MARKET IN Fepruary: Remarks 
upon the month's transactions: Tin and the speculators in it: 
Copper and its decline: Brass: Tin-plates and their advancing 
prices—HARDWARE INDUSTRIES : T'in-plate makers : Japanners: 
Builders’ ironmongery ; Edge tools : Hollow wares; Locks ; Tron 
safes and the extraordinary incident in Spain: Agricultural 
machines: Railway fastenings — THE PROPOSED AMERICAN 
TARIFF : Remarks—THE EXCESSIVE TONNAGES ON THE BIRMING- 
HAM CANAL: A striking case of hardship. 

Four days a week is the average of time now being worked 

throughout the mills and forges of this part of the kingdom ; and, 

apart from that, two mills out of five may be regarded as standing. 

Some specifications have been secured on account of the Northern 
of Europe markets. These last are much under what makers be- 
lieve they ought to be ; and they infer that they are fewer than 
they would be if merchants were not still aiming at bringing down 
prices. Ironmasters of the first class, however, continue to de- 
mand remunerative rates, and they believe in the impossibility of 
merchants proving successful to more than such an extent as, in 
a district like this, where the works are very numerous, might be 
reasonably expected during a period of quietude. It is neverthe- 
less a fact that orders are being executed at prices which, re- 
membering the recent advance on every class of material, are 
certainly astonishing. 

Houses of most note are not greatly discouraged at the fewness 
of specifications in hand on account of that department of the 
export trade which usually affords most employment at this period. 
March must have set in before, at the earliest, they can begin to 
ship on Russian account ; and they remember that the merchants 
know their large stocks of puddled bars will enable them to roll 
any reasonable quantity of iron at the briefest notice. 

Inquiries are being made to a larger extent than before on 
account of consumers elsewhere. The applications are keeping 
some firms busy in replying. The continued unsuitableness of the 
weather for outdoor operations is interfering with the giving out 
of orders for iron by some consumers who must enter the market 
directly that a change for the better shall have set in. The result 
of the tendering now going on will then, it is believed, be seen in 
works being put upon full time which are now comparatively idle 
in leading departments. 

A good home trade in plates and girders and in sheets for roofing, 
corrugated and plain, black andgalvanised, and in general merchant 
bars, is looked for as the season advances. A leading firm of con- 
structive engineers, who are famous for carrying out the plans of 
men upon whom chiefly devolve the efficiency of works of a 
governmental or joint-stock class, in which iron is used almost 
exclusively, have recently secured in one order specifications 
embracing 9000 tons of materials, The iron required will be both 
wrought and cast, and the labour which the order implies is some- 
what considerable. The men can now see steady employment into 
the last quarter of the year. The activity of this firm is the more 
satisfactory because of the unsuccess to which we last week 
alluded of certain other establishments in their endeavours to 
obtain work which it was known had come upon the market. 

The rail makers are looking not only to foreign orders for custom, 
arising out of the formation of new lines, but likewise to renewals 
and the creation of new branches at home. The London and North- 
Western Railway are about to construct 14} miles of new line in 
the county of Chester. It will bear the name of the Whitchurch 
and Tattenhall Railway ; and though the rail-making capabilities 
of the London and North-Western are considerable, yet there is 
reason to conclude that all or a portion of the rails for this new 
line will be bought in the general market. Then iron will be re- 
quired for the 6} miles of the branch of the Lancashire and York- 
shire to extend from Daisy Field, near Blackburn, to Padiham. 
Such undertakings are very tiny when compared with the line 
which Mr. Lay has received the instructions of the Japanese 
Government to make from Yecdo to Osaka, a distance of 300 miles. 
Inasmuch as the line is to be constructed by English engineers, it 
may be fairly concluded that British ironmasters will get the 
orders for the ironwork. 

Amongst the inquiries out are those from the directors of the 
London, Brighton, and South Coast Railway Company, who want 
500 tons of double-headed steel rails, 3000 tons ot double-headed 
iron rails, 300 tons of single-headed iron rails, 720 tons of fish- 
plates, and 1500 tons of chairs. 

Pig iron is in active make in this district, but the arrivals from 
other parts of the kingdom are a perceptible decline. 

Ironstone, the product of this district, is in great demand; and, 
like best hematite, it is difficult to get at reasonable prices. 

Coal is in good request out of the district, and likewise for 
smelting purposes; but forge qualities are still in abundant offer. 

The metal market in February has been pretty much an epi- 
tome of the trade of the country generally during the month 
which has now expired. There is no spesuiation ; the business 
done is legitimate, though quiet ; and there is no marked disposi- 
tion on the part of men of standing to have it otherwise. We 
have not been without transactions on account of export as well 
as home trade; but the foreign business is only small, and there 
is reason to conclude that a fair proportion of the metals sent out 
has been associated with old orders, and that it has not gone into 
warehouses previously bare of supplies. The home purchases 
have been of the from-hand-to-hand class as a rule. Valid traders 
are expressing disappointment in only very rare instances ; whilst 
satisfaction is expressed by such people at the issue of certain dis- 
quieting efforts by speculators. They likewise speak of the fairly 
encouraging prospects of the future. 

At the close of last month it was intimated in this letter that 
wealthy men who still hold large quantities of tin would 
make certain investors in this metal smart, and it was added that 
the latest indications were altogetherin favour of a subsiding of 
the market to a condition in which much higher prices must rule. 
The events of the mouth now closing have fully confirmed the ac- 
curacy of our report in January as to the probabilities of events 
in the second month in the year. Men have burnt their fingers, 
and consumers would do well not to linger on the outskirts of the 
market if they know that in the ensuing few months they must 
purchase, and this we say notwithstanding the rise in quotations 
which has resulted from the smelters having, at Truro on Tuesday 





ao 





a 











ae me 





122 


THE ENGINEER 





Fes. 25, 1870. 











last, advanced the standard to—common, 109s. ; superior ditto, 
110s. ; fine, 112s. ; and superior ditto, 113s. 

Locks, both of iron and brass, are affording ample employment 
at the works at which the first-class goods are produced. The 
er quality of e and small locks purchased S builders, and 
which usually pass through the hands of merchants before they 
reach the warehouses of ironmongers, are in only quiet sale, and 
result in trifling profit to the producers, The gun-lock makers re- 
maia in a wretched plight. 

The better agreement amongst producers of tin-plates which 
has resulted in a sensible decrease in the quantity made continues 
to strengthen prices. These, however, are not yet what they 
ought to be. Until more money can be got for the article, the 
price of tin prevents makers from realising the profits to which 
they are fairly entitled. A slight change for the better has begun 
to be noted ; and it is hoped that the improvement will continue 
to become increasingly marked as the year advances. All, how- 
ever, is but hope at the present, but at this hour the demand 
alike on home and foreign account is much under the average at 
this season of the year. The current phases of the export mar- 
kets are especially unencouraging. Neither on account of British 
nor Federal America is the trade what it might be fairly antici- 
pated. An improvement must by and by be noted in both those 
quarters ; for stocks are not understood to be heavy in Canada, 
and throughout the United States they are decidedly low. 

The use of tin-plates are not inactive employment. 

The japanners are preparing season goods, and some novelties 
will be forthcoming that it is fairly ho may lead to encourag- 
ing sales as soon as they have been fairly brought before the iron- 
mongers in the different parts of the kingdom. During the 
resent quietude, makers of goods that may be stored do not 

esitate to employ their workpeople. 

Builders’ ironmongery wares of the miscellaneous class, in 
which iron is the chief material, cannot be reported as busy. 
They have sustained a check by the recent advance of £1 a ton 
upon iron, As we write, however, there are slight indications of 
improvement. 

The edge-tool makers nearly all keep very busily occupied, 
chiefly upon old stock patterns. The implements are being ex- 
ported largely to South America, but some Government work has 
recently been affording considerable employment at one of the 
establishments here. 

Pressure still characterises the operations at the hollow-ware 
foundries, and tinned and enamelled goods are equally sought after. 

In copper, the condition of things is almost a contrast to that 
relating to tin. Instead of, as in the last named metal, there being 
small and decreasing supplies, in this there are large stocks and 
growing outputs. As a consequence, the consumption is much 
under the supply, and the market droops. Brass sympathises with 
copper, and the easing tendency has been facilitated by the 
breaking-up of a combination some time before existing 

The iron safe makers are here and fhere tolerably well employed; 
but the firms who are most rigid in demanding published prices 
are but indifferently occupied. 

Nearly all the establishments at which railway fastenings are 

produced are busy. The orders run conspicuously upon patterns 
required by Russian railway engineers. 
_ The proposed great increase in the tariff duties upon finished 
iron and metal goods generally, referred to elsewhere, is leading 
to very much discussion, and it is strengthening the views which 
many influential traders have for some time entertained. They 
hold that American makers of iron and steel, and of hardware goods 
generally, will soon be in a position to do with many fewer of the 
wares of that class seedanet in this country than heretofore, not- 
withstanding the very great increase in the population. The pro- 
tective duties, combined with cheaper labour, will encourage the 
increase of establishments in the country, which, even when by 
and by the duties may be lessened, will make them very severe 
competitors to the British manufacturer. 

The excessive rates of tonnage charged upon coal carried along 
the Birmingham Canal has led to the Birmingham Chamber of 
Commerce preparing a petition to the House of Lords in opposi- 
tion to the canal bill, which, it will be remembered, the ironmasters 
are opposing. Mr. A. T. Beck, of the Patent Sheet Ironworks, 
intimated at the meeting at which the petition was resolved upon 
that the Canal Company burdened him with payments amounting 
to £525 a-year more than he would have to pay if his works were 
not in Birmingham; and he added that, if they succeeded in 
carrying their proposed bill, they would every year add £147 to 
that impost. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Prospects unvaried : Increase in exports to the 
United States: Indication of probable trade in the course of the 
year ; Russian advices ; Indian demand :; Probable improvement 
in home demand—MISCELLANEOUS DEPARTMENTS—PIG IRON 
TRADE—THE TIN-PLATE TRADE: Z'emporary check in the demand 
—THE STEAM AND HOUSE COAL TRADE—ANOTHER EXPLOSION 
AT THE Morra COLLIERY—HALF-YEARLY MEETINGS OF THE 
TAFF VALE, LLANTRISSANT AND TAFF VALE JUNCTION RalIL- 
WAY, Dare VALLEY AND RuHYMNEY RAILWAY, AND THE 
TAFF VALE WaGon Company. 

PROSPECTS in the iron trade have varied to a very slight extent 

since last report. The exports to the United States continue in 

excess of expectations, and they also show an increase over the 
shipments in the first months of 1869. This is held to be a satis- 
factory indication of the extent of trade that will be done with 
that vast continent as the year advances ; and what is particularly 
gratifying as well is that a considerable quantity of the iron 
recently shipped to America has been for the Southern States, 
which, since the great civil war, have not been able to purchase 
anything like to the extent that they formerly did. The fact that 
they are now taking large supplies of iron shows that they are at 
last recovering from the long depression which succeeded the war. 
In regard to Russian advices, there is nothing fresh to report 
since last week. No doubt is entertained of large orders being 
shortly forthcoming. Colonial requirements are as yet compara- 
tively small, and for India the actual business transacted is 
scarcely worth mentioning; but there is a prospect of numerous 
engagements being given out in the course of a short time. Now 
that the meetings of the home railway companies have been held, 
and in the majority of cases satisfactory dividendsare being declared, 
it is probable that home orders for railway iron will be offered 
much more freely than has been the case hitherto. The principal 
companies are amply supplied with funds, and they will be able 
to enter the market upon most favourable conditions. In the 
miscellaneous departments business remains quiet, bars, sheets, 

&c., commanding but a moderate sale. In pig iron there is rather 

more doing, especially in first-class qualities. 

In the tin-plate trade sellers are, as a rule, demanding advanced 
prices, and this has to a certain extent checked the demand. 
This will probably only be a temporary check, for the American 
spring demand will shortly commence. 

The steam coal collieries are well employed, complaints being 
now rare of any lack of orders. The house coal trade is also 
tolerably buoyant, 

Another explosion, though of a slight character, has occurred at 
Morfa colliery. On Monday morning, between eight and nine 
o'clock, while a number of men were engaged in clearing away 
and repairing the damages done on —— Monday by the ex- 
plosion, and searching for the bodies of those who were thenkilled, a 
quantity of gas was suddenly ignited by a naked torch, carried 
a man named Badge; who, together with about ten other men, 
were burnt, but not seriously. A si circumstance is con- 
nected with it. A party had been at work on the same spot with 


naked lights for several days, and no indication of the presence of 
gas was manifested. The second explosion, therefore, was not the 
result of a sudden application of the light, as the place had been 





“last few da: Messrs. Rhodes and Dalby, the 


traversed for several days. Some men had, however, doubted the 
safety of the spot. 

At the half-yearly meeting of the Taff Vale Railway Company, 
held in Bristol, * ee >. oy, here ——" - of — — 
i. e report of the di rs, which was refe 
Fo fast week’s ENGINEER, was read and adopted. The chairman 
congratulated the shareholders upon the satisfactory result of the 

last half-year’s revenue—a result almost unexpected. 

The half-yearly meeting of the Llantrissant and Taff Vale 
Junction Railway Company was also held, Mr. Poole presiding. 
The report stated that the directors had applied in the present 
session of Parliament for an Act to authorise the abandon- 
ment of railway No. 2, and for an extension of time for 
the construction of railway No. 1, authorised by the Act 
of 1866. The Act would also apply for powers for leas- 
ing the line of the company for the term of 999 years to the Taff 
Vale Company. The bill had been approved by a meeting of the 
~ prietors, held on the 11th inst. e report was adopted. Mr. 

. D. Bushell and Mr. H. J. Evans were re-elected directors. 

The report of the directors of the Dare Valley Railway Company 
for the half-year, which was submitted to the meeting, stated ap- 
plication was made by the directors in the present session of Parlia- 
ment for an Act to authorise the raising of additional capital to 
abandon a portion of the authorised railway, and to lease the 
undertaking to the Taff Vale Railway Company, and for other 
purposes. The report, which had been i +e 4 submitted to a 
meeting of the proprietors, was adopted. Mr. J. Poole and Mr. 

Lewis were re-elected directors, 

The half-yearly report to the shareholders of the Taff Vale 
Wagon Company represented that the redemption fund account 
showed a balance of £21,529 14s. 8d. uninvested on the 31st 
December last. Of that amount £2750 had since that date been 
placed on mortgage debenture of the Aberdare Railway Company, 
at 4 per cent. per annum; £1200 in a debenture of the Penarth 
Railway Company, at 4} per cent. per annum, and £48 16s. 3d. in 
the purchase of three A and three B shares in that company. The 
balance remains in the hands of the Taff Vale Railway Company 
on call, at 4 per cent. per annum; a mortgage debenture 
of the Aberdare Railway Company for £4600 falling due 
on 1st January last, and two debentures of the Taff Vale 
Railway Company for £612 and £1270 respectively, falling due on 
the 1st February, had each been renewed at the same rate of 
interest, 4 per cent. per annum, 

The half-yearly meeting of the Rhymney Railway Company was 
held in London on Wednesday. Mr. John Boyle, the chairman of 
the company, presided, and in moving the adoption of the a 
observed, that the anticipated increase in the coal traflic had been 
realised, but not to the fullest extent of their hopes. The report 
was adopted, and a dividend at the rate of 2per cent. was declared. 
Mr. Austin and Lieut.-Col. E. H. Tyler were re-elected directors, 
and Mr. W.P. Steph was re-elected auditor. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

AIRE AND CALDER NAVIGATION—THE CLEVELAND IRON TRADE— 
HULL AND HAMBURGH STEAM SHIPPING TRADE --TRADE GOSSIP 
OF THE NorTH EASTERN DISTRICT— NATIONAL STEAMSHIP 
CoMPANY—STATE OF TRADE: Sheffield South Yorkshire—Liver- 
POOL AND THE SUEZ CANAL—A RAILWAY ACCIDENT ESCAPED 
—West INDIA AND PaciFic STEAMSHIP ComMPANY—SOLWAY 
JUNCTION RaILWAY—STEAM SHIPPING TRADE BETWEEN LIVER- 
POOL AND BoMBAY—YORKSHIRE COAL MINING. 

Tue Aire and Calder Conservancy Bill, which was opposed by 

the local authorities in Leeds and elsewhere, was thrown out on 

Tuesday for ag tae mp with the standing orders. It is 

stated, however, that the application for the bill will be renewed 

next session, unless the vernment or the local authorities 
grapple with the pollution of rivers question. 

The Cleveland iron trade presented little change at Middles- 
brough on Tuesday. The stock in warrant stores was returned at 
29,884 tons. 

The steam trade between Hull and Hamburgh is about to be 
resumed for the season. 

A newly formed company for working the salt deposits under- 
lying a portion of Middlesbrough expects to commence operations 
on a large scale shortly. Shipbuilding industry is active at Hartle- 
pool ; three screw steamers and two iron hoppers are in progress 
at Middleton, and several large screws at the West Hartlepool 
yard. Mr. C. M. Palmer and his ers in the Tyne Plate- 
glass Works are about to pe their premises in South Shields. 
Messrs. Redhead and Softly, of South Shields, have launched an 
iron vessel for Belgian owners. The Alnwick Castle, a e screw 
steamer, built by Messrs. C. Mitchell and Co., of Low Walker, 
for the Northumberland Steam as Company, has sailed from 
the Tyne for Cardiff, where she load coal for Aden vid the 
Suez Canal. In returning from Bombay she will bring a cargo of 
cotton by the new route. It is stated that the directors of the 
North-Eastern Railway Company have under consideration the 
propriety of making an import dock at the Tyne Docks and de- 
voting the present water area entirely to export business. 

At the annual meeting of the National Steamship Company 
yesterday week, the chairman stated that in view of the com- 
pany’s largely increasing trade the directors had contracted for 
two new steamers, and they thought it the more prudent to 
do so as there was a likelihood of the cost of building soon in- 
creasing. 

Now that the heavier Bessemer steel royalties have run out, 
increased activity has become observable in that department of 
Sheffield industry. The old cast steel trade of Sheffield is, how- 
ever, still dull. 

The various South Yorkshire iron works continue well em- 
ployed. The Bessemer steel works of the district are also busy, 
4 still further activity is anticipated so far as rails are con- 
cerned. The severe weather of the last few days has caused a 
large quantity of house coal to be sent from South Yorkshire to 
the metropolis. To Lancashire, however, there has not been so 
much doing in engine fuel. 

Advices received in Liverpool on Tuesday from Bombay state 
that the steamers Stirling, Queen of the South, and Danube were 
there loading for England vid the Suez Canal. 

A fortunate escape from a terrible accident occurred on the Mid- 
land Railway on Sunday evening. A large mass of rock fell in 
Monsell Dale Tunnel, and completely blocked up the line at a time 
when an express train from Manchester to Derby, which travels at 
a high rate of speed, was due. Fortunately the train was stopped 
by signal, and the line was cleared in forty minutes. 

The West India and Pacific Steamship Company held their 
annual meeting in Liverpool on Monday. A dividend was de- 
clared at the rate of 6 per cent. per annum, while a balance of 
£6,000 was carried over. i 

A large amount of mineral and goods traffic—as much as 500 tons 
per day—is stated to be passing over the Solway Junction Rail- 
way. ¢ line will shortly be opened for rae traffic. Mr. 
Smellie, formerly of the Glasgow and South-Western Railway, 
has been appointed 1 tive superintendent of the Maryport 
“> aa —. between Li l and Bombay, vid the S 

e steam trade een Liverpool an mn vi e Suez 

Canal, is daily increasing. “On Saturday, the screw steamer Alice, 

of 899 tons, sailed for y vid the Canal; ree on Tuesday, 

the Riga, steamer, 768 t¢ sailed for the same destinati ae 
the same route. The Boli 1089 tons, and the Ismaila, 





tons, will also leave for y in a few da: 
The surface of the gro viously to sinking a shaft to 
obtain coal under Pon ark has been staked out within the 


‘ purchasers of the 
The will be in a field near the residence of Lord 


Hawke, 


PRICES CURRENT OF Serale AND OILS. 




























. 1869. 
Coprer—British—cakeandtile} £8da £84) £ad..£8.4. 
Per tON ...sccccccccseee| 70 0 O04. 71 0 0) 78 O O.. 80 0 O 
Best selected ...sccccsecoee| 7110 0.. 7210 0} 80 0 0.. 8210 0 
0.. 78 0 0/83 0 0..85 5 0 
0.. 80 0 0/86 0 0.. 87 0 W 
0.. 7410 0} 82 0 0.. 86 0 0 
0.. 0 0 0|75 0 0..76 0 0 
0.. 67 0 0} 7210 0.. 7310 0 
+ 71 0| 7610 0..79 0 0 
0 063; 0 0 6 0 O% 
7 cash 215 5 cash 
710 0| 610 0.. 615 0 
615 0} 600.000 
wo 8 T6I FEO. TT 6 
0. 75 0} 6 0 0.. 6 2 6 
Sheets, singlein London ..|/10 2 6..10 5 0} 95 0.. 00 0 
Hoops, first quality ........, 815 0. 95 0} 850.8 7 6 
Nailrods ..... ssssseccocses | OO, OF Cre F Ge OU 6 
Mino oy ag oe angen 915 0.. . : @|'10 0 0..10 5 0 
EAD, , Foreign, per ton 6.. 0;1815 0.. 0 00 
English, W.B. . =. 0.. 0 0 0/2015 0.. 2017 6 
Other brands 1815 0..19 0 0} 19 5 0..1910 0 
Sheet, milled . 19 5 0..1910 0)20 0 0.. 000 
Shot, patent... 22 0 0.. 0 0 0} 22 0 0..22 5 0 
Red or minium . 2010 0.. 0 0 0} 2012 6.2015 0 
White, dry ...... 26 0 0.. 28 0 0/27 0 0..29 0 0 
ground in Oil .ecccccseeee| 26 0 0.. 29 0 0) 27 0 0.. 30 0 0 
Litharge, W.B. ...-cecccoee| 0 0 0. 0 0 0/24 00. 000 
QUICKSILVER, per bot. .....0-.| 617 0.. 0 0 0} 617 0.. 000 
oa, © ,» porton....| 19 5 0.. 1910 0/2115 0.. 0 0 0 
English V& 8S ....cesceoeees} 19 5 0.. 0 0 0/2110 0.. 0 0 0 
Zinc, ditto sheet..ccccscccceee| 2315 0.. 24 O 0] 2710 0.. 28 0 O 
Sree, Swedish faggot . -/ 000. 0003 000. 000 
Keg..--scccccee 15 0 0.. 0 0 0/15 0 0.. 000 
Tix, Banca, percwt. . 516 0.. 0 0 0} 517 0.. 518 6 
Straits, fin 515 0.. 516 0} 518 0. 0 0 0 
For arriv: . 00 - 0 O O} 518 0.1. 519 O 
English blocks . 517 0.. 518 0} 516 0.. 00 0 
B oc ccccccece --| 518 0.. 519 0} 517 0.. 0 0 0 
Refined, in blocks........] 519 0.. 6 0 0) 6 0 0.. 00 0 
TrnpLaTEs, per bx of 225 sheets 
IC COKC .ccccccccocccccessce| 1 2 0. 15 OF 1830.. «2 «5 0 
IX ditto... ..ccccsccccccccece| 1 8 O.. LLL O} 19 O. In oO 
IC charcoal ..ccccccssoccese| 1 8 O.. 110 0} 110 0.1. 11l O 
IX ditto...ccccccccccccccoce| L114 0. 116 0] 116 0.. 117 0 
Coals, best, per ton sesesseeee| 020 0.. 020 6) 016 9.. O17 3 
015 3.. 019 6) 014 0.. 016 6 
48 0 0.. 0 0 0/36 0 0.. 0 0 0 
340 0.. 35 0 0; 31 0 O0.. 32 0 0 
Sperm, body ...-. 89 0 0.. 90 0 0) 98 0 0,..100 0 0 
hale, South Sea, pale 39 0 0.. 0 00/388 00.000 
Yellow secccessone 87 0 0..33 0 0|/37 0 0... 000 
Brown wecoscccsee 36 0 0.. 0 00:33 00... 000 
E.L. Fish .c..ccccccccescoe| 32 0 O.. 33 0 0} 31 0 0O.. 82 0 O 
Olive, Gallipoli .........00.; 60 0 0.. 0 0 0/55 0 0.. 000 
Spanish ..ccccccccccseccee 08 0 0.. 59 0 0) 51 0 0. 52 9 0 
Palm ...ccccccccccccccccscee| 4010 0.. 0 0 0/4110 0.. 0 0 0 
i -- 82 5 0/28 0 0.. 0 0 0 
0 0 0) 35 0 0.. 3510 0 
000/33 00.900 
0 0 0) 33 0 0. 00 
000;/000. 000 
0 0 0\|72 0 0.. 74 0 0 
0 0 0| 37 0 0.. 38 0 0 
PRICES CURRENT OF TIMBER. 
1870. | 1869. 1870. 1869 
Per load £545 4s £ & | Per load— 4 4ni24n4 
MEE séctencateveen 11 5111510 .0 12 10 | Yel. pine, per reduced ©. 


eal . 
Quebec, redpine .. 315 415| 315 41> Ast quality 18 10 1919 16 017 10 
i 50 4 do, .. I 








yellow pine .. 4 0 3 5 410; 3 01310 11 10 12310 
St. John’s N.L.. yel 0 0 0 0} U0 O O O | Archangel, yellow.. 1010 1410 101013 5 
Quebec, oak, white... 515 6 5| 510 6 © | St. Petersburg,; yel. 11 10 12 10, lw 15 1215 
birch «+ 315 415) 4 5 417. Finland .......... 6 5 719 610 7 0 
«+ 455 5| 4 5 510/ Memel.. 70 O12 013 0 
+ 0 0 0 GO| © O O YO | Gothenburg, yel 80919 8 0 915 
45 65) 40 515| white 0000/0000 
~25 40) 310 4 0 | Gefle, yellow ...... 9 01010 9000 
+ 2.5 810} 210 310 | Soderhamn........ 8 0 91) 0000 
+ 215 38 2) 215 8 0/ Ch iy 
22213/;3237 1201. by 8 by 95 10 O 12 10) 101012 10 
- 0 6 - +3 . 0 ere eens 
e4 5 6 4 0 plank, Unt. 
0000/0000) perddrtn..¢ 099% 00% 0 
6 0| 510 6 10 | Staves. per M, 
6 5/ 71 810 | Quebecpipe ...... 65 067 10 EEE 
Deals, per C., 12ft. by 3ft, 9in, j puncheon .. 18 019 0) 210 21) 
Ww 017 10/13 018 0 | Baltic, crown .. ; 49 © 150 0.135 0 1500 
StJohu,whtspruce 12 015 010000 Pipe sescseee? ‘ 











CHEMICALS AND MINERALS. 


We extract the following from Messrs. J. Berger, Spence, and 
Co’s Chemical, Mineral, and Metal Report. 

The improvement in the chemical trade of the country, which we pre 
dicted at the close of last year, is now being very sensibly felt, and = 
vades all manufactures of importance, and there is every reason to believe 
in its permanency, if the larger manufacturers, while refraining from 
over-production, will remain satisfied with fairly remunerative prices (at 
8 ge admittedly in many cases too low), and not seek to establish too 

igh values, thus discouraging injurious competition. Prices have not 
as yet advanced materially, but a firm feeling is general. The mineral 
market is in a tolerably satisfactory state, the supply of most ores be 
equal to the requirements, and values fairly apportioned. The improv 
inquiry for metals, wLich marked the close of last week, has scarcely 
been maintained, and the market Learregs is quiet, with a moderate 
trade doing. Scotch pig iron has been in fair demand, but is now easier. 
Cleveland is selling at full quotations. Copper quiet, at unaltered prices. 
Tin fluctuates in value, and there is rather more doing in it. Lead con- 
tinues to sell freely. There is more business in spelter, and rates are 
slightly higher. 

Soda.—Soda ash is well contracted for, and pene firm at last rates ; 
caustic soda of 60 per cent. is also well sold forward, and for present 
delivery £13 5s. is obtainable. Crystals are much as in the previous 
week. Bicarbonate is quiet, at £9 per ton. 

Nitrate of Soda.—Sells at £16 10s. to £17 for present deliveries, and 
holders are sanguine of obtaining these a rices. 

Potash.—Muriate has been largely sold for the year, and at the moment 
80 per cent. is scarce and dear; when navigation commences a 
reaction is anticipated. 

Saltpetre.—1n ordinary demand, and prices much the same as last week. 

Alum.—A fair home and export business has been transacted at £6 5s. 
for loose lump, and £7 in export barrels, with same for ground ; London 
price, 10s, extra per ton. 

Ammonia.— Sulphate isin considerable request, and prices are very 
firm, at £16 15s. for 23 per cent. white, and £15 10s. for 21 per cent. brown. 

Copperas.—Dry is in continued request, at £2 10s.; green and rusty 
active, at the same. 

Pyrites.—Most of the largest are contracted for, values being 
unaltered. 

Lime.—Phosphate is advanced in price, and finds a steady demand. 
Bleaching powder meets with considerable inquiry, and is firm at £8 to 
a for 35 per cent.; disinfectants selling ly, at £5 5s. for the best 

ity. 
. Manganese.—Still lies heavy, and 70 per cent. sells at 80s. to 85s. 
matite is in active ep and ices are firm; oolitic 





Tron Ove.—He' 

meets with great favour, and will in soon obtain an advanee. 
Guano,—Best Peruvian obtains £13 7s. 6d. to £13 10s. 
Tron.—Scotch pig iron easier, at 54s. 9d_ to 54s. 10d. ; Cleveland firm, 

at 49s. for forge 4, to 53s. 6d. for No.1; Welsh bars, £6 10s. to £6 lds. ; 


Staffordshire £7 10s. to £8; gas tubes, 60 per cent. to 674 per cent. 
off list ; boiler tubes, 40 cent. to 424 per cent. 

Copper,—Quiet. English tough ingot, £70 10s. to £72; Chili slab, 
£66 5s. to £67. 


Tin.—Firm. English ingot, £115 to £116 ; straits, £115 to £115 10s. 
Lead.—Steady. "E. G. best English soft pig lead, £19. 

Spelter.—Advanced. English, £19 10s. to £20. Silesian, special brands, 
£19 2s. 6d. to £19 5s. 





MopERN INVENTIONS.—Thatgreatinvention the “Chronograph,” 
which times all the principal events of the day, and has super- 
seded the old-fashioned ‘‘ Stop-watch,” seems likely to be eclipsed 
in fame by that still more useful invention the “‘ Keyless Watch.” 
The fact of no key being required renders these Watches indis- 

le to the traveller, the nervous, and invalids. 
Sit el teelngeest ality. Tha peiomnsenge irom om 5 to 100 guinens ed 
of their great u 3 e range 
—. of them cp caeaianee by Mr. J. W. BENSON, 
Old Bond-street, and of the Steam Factory, Ludgate-hill, London, 
who sends post free for 2d. a most interesting historical pamp 
' upon watchmaking.—[ADvT.] 
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THE ENGINEER. 








’ THE CORNISH PUMPING ENGINE. 
No. ITI. 

Hornblower was not more fortunate than Bull in law 
contests with Messrs. Boulton and Watt. About the vear 
1797 an action was brought against Hornblower and 
Maberley in the Court of Common Pleas; a verdict was 
given for the plaintiffs, subject to the opinion of the 
judges. The argument which followed was decided 
unanimously in accordance with the verdict by Lord Chief 
Justice Kenyon and the Judges Ashurst, Grove, and Law- 
rence, in January, 1799. The following is a list of engines 
on Hornblower’s construction then erected in Cornwall, 
together with the amount of patent dues demanded for 
each by Messrs. Boulton and Watt after the trial :— 


> 2 

i. See eee ee ee 
LL a ee re ee 
Se ee, ae eee le 
SEE... aor cee et ee ae ee Ee a 
Wherry aa: Sik. i Sele soe 0s ond. bom, oe 
Pd. Ge we so « s- = See © 
Mio eee eae: fe 
ORE a: le 
ee es 32 2 0 
East Pell Adventurers ... ... ... see ses 943 0 
a Se Oe ee 14400 
WR nag. cee: ote 0mm ee Oe te 40 0 0 
Total £7225 14 0 


During these trials Watt’s patent underwent such a search- 
ing ordeal as has not been applied to any patent ever 
known before or since, save, perhaps, Bovill’s patent for 
ventilating millstones. Watt’s opponents argued that the 
patent was not valid because the specification only 
described abstract principles of action, without pointing 
out an intelligible means of carrying the same into prac- 
tice; and that the engines made by the patentees did not 
correspond with the description given in the specification. 

On the opposite side it was argued that the patent was 
not for a formal instrument nor for a general principle, but 
for an invented method of economising steam and fuel in 
fire engines, by whatever mode that effect might be pro- 
duced ; that the specification stated both the principle of 
the invention and the mode in which it was to operate. 

William Yiurdock, one of Watt’s chief and valued 
assistants in Cornwall, whose name is well known in con- 
nection with the invention of gas lighting, was much 
esteemed by the Cornish miners; he contributed very 
much towards the improvement of the pumping engine by 
improving the details as experience dictated. It is said 
that a party of Cornish mine agents were the first who 
saw a room illuminated with gas, and drank success to the 
new invention and its bold projector. He is also said to 
have delighted in astonishing the miners whom he some- 
times met in the dark lanes, by carrying a bladder of gas 
under his arm and letting it out in lighted jets. 

In 1800 Messrs. Boulton and Watt’s patent expired, 
and their connection with the mining district of Cornwall 
ceased. 

The following tabulated facts, relative to the duty of 
pumping engines from the years 1769 to 1800, will show 
clearly the progress which was made in that time :— 
1769.—Smeaton computed the effect of fifteen atmospheric 

engines working at Newcastle, and, according to the data 
he furnished, the average duty was 5,590,000, 
Note.—The best was 7,440,000: the worst was 3,220,000. 
1772.—Smeaton began his alterations in the steam engine and 
succeeded in performing 9,450,000. 

1776.—Watt stated in a letter to Smeaton that his engine at 
Soho raised between 20,000 and 30,000 cubic feet of 
water 20ft. high, with 120lb. of coal, which would be 
equal to 21,600,000. 

This was more, however, than Boulton and Watt would 
engage to perform, as, ina letter written by Boulton to 
the Carron Company in this year, which contained 
proposals for erecting an engine; he stated the perform- 
ance at equal to about 19,000, : 

Smeaton, about this time, after many experiments, laid 
it down as a rule that Watt’s engines would do double 
as much as his own, which, as we see above, was 945 
millions, consequently 18,900,000, 

1778, 1779.—Watt having stated that his engines should do 
23,400,000, Smeaton made trial of two—one on the 
Birmingham Canal and one at Hull Waterworks—and 
‘found the oy of one equal to 18,000,000, and the 
other 18,500,000. 

1778.—Boulton and Watt erected an engine at Hawkesbury 
Colliery, near Coventry; cylinder, 58in. diameter; 
stroke, 8ft.; load, 26,064 lb., which was found to do 
nearly 19,000,000. 

1779 to 1788.—Watt introduced the improvement of working 
steam expansively, and he calculated that engines 
which would Deng do 19,000,000 to 20,000,000, 
would thus perform 26,600,000; but we do not find any 
record of this duty having been attained in practice. 

1785.—Boulton and Watt had engines in Cornwall working 
expansively, as at Wheal Gous and at Wheal Chance, 
in Camborne; but in these the steam was not raised 
higher than before, and the piston made a considerable 
part of the stroke, therefore, before the steam valve 
was closed. 

1798.—On account of a suit respecting their patent, which 
was carried on by Boulton and Watt and others, an 
account of the duty of all the engines in Cornwall was 
taken by Davies Gilbert and the late Captain Jenkins, 
of Treworgie, and they found the average to be 
about 17,000,000. 

An engine at Herland was found to be the best in the 
county, and was doing 27,000,000 duty, but, being so 
much above the average, some error was apprehended. 
This engine was probably the best then ever erected, 
and attracted, therefore, the icular attention of 
Boulton and Watt, who, on a visit to Cornwall, went to 
see it, and had many experiments tried to ascertain its 
duty. It was under the care of Murdock. Captain 
John Davey, the manager of the mine, used to state 
that it us did a duty of 20,000,000, and that Watt, 
at the time he inspected it d it perfect, and 
no further improvement could be 5 

1800.—About this time Boulton and Watt’s patent expired; 
other persons to construct engines, and Murdock 
left Cornwall, where he had been superintending most 
of the engines at the mines for sixteen years. The duty 
of the best engines was then stated to be 20,000,000. 

Having thus vig the history of the cornish pumping 
engine up to the date 1800—the date at which Watt's 
patent expired and his connection with Cornish mines 








sequent period, which, although coming last, are not the | 
least important. We have no startling discoveries to 

relate or wonderful inventions to describe, but viewed in 

the light of the important results which it has effected, 

the progress of the last sixty-nine years is only eclipsed by 

the important discoveries which gave birth to the steam 

engine itself. Watt left the engines of Cornwall doing a 
duty of not over twenty millions, and within a subsequent 

period of forty years the Cornish engineers had raised the 

average duty more than threefold. 

Immediately upon Messrs. Boulton and Watt leaving 
the county other makers who had long been excluded 
began to manufacture and erect the engines. Among the 
most successful of the manufacturers was Jonathan Horn- 
blower. From want of experience, and what with slovenly 
workmanship, the duty for several years decreased. 

From Lean’s “ Historical Statement” we have the fol- 
lowing particulars of the period between 1801 and 1811 :— 
“ About the year 1801 Captain Joel Lean (who, besides 
being an experienced miner, was a good practical engineer) 
was appointed principal manager of Crenver and Uatfield 
mine in the parish of Crowan, one of the deepest 
and most extensive mines then at work in the county. 
He found the engines and pit-work in a very bad 
condition. The mines were about 170 fathoms deep from 
the surface and 140 fathoms below the adit ; and the 
water was drained by three steam engines, viz., a 63in. 
cylinder double, on Bull’s mode of construction — having 
the cylinder over the shaft, and the piston-rod working 
through the bottom, and a G60in. and 36in. cylinder 
single engines on Boulton and Watt’s plan. The con- 
sumption of coals by these engines was enormous, and the 
average duty was ten millions; Bull’s engine, 63in. 
double, consumed fourteen chaldrons of coal in one day. 
The pit-work too, which consisted of leathera buckets 
with two or three pistons, such as were at that time in 
general use for plungers, was in a very bad state ; and it 
may be safely asserted that the engines were idle at least 
one-third of the time, repairing the pit-work and changing 
the buckets. 

“ After he had assumed the management, Captain Lean’s 
attention was immediately directed to the pit-work ; and 
here he first introduced (what is now so generally used, 
and with so great advantage) the plunger-pole, instead of 
the common box and piston, wherever he found it practi- 
cable. Equally bold and successful was the change which 
he made in the engines. The two smaller (which were 
erected in the same house and connected with the same 
rods) he threw aside, and put in their stead a 7Oin. 
cylinder—the first of the size ever erected in the country— 
in which he adopted the expausive mode of working, at 
that time so little thought of, and very partially practised. 
These improvements saved the mine. At that time they 
were burthened with a debt of many thousand pounds, 
which was continually augmenting ; but as they consumed 
less than half the previous quantity of coal, and at the 
same time kept the mine effectually drained, so that the 
miners could work without hindrance, they not only dis- 
charged the debt, but obtained considerable profit.” 

We have been thus particular respecting what Captain 
Lean did at Crenver and Oattield, because of the important 
consequences which resulted from the improvements in- 
troduced by him into the engines and pit-work of those 
mines. For being sensible that the defects which he had 
moved with so much advantage were not confined to the 
engines under his care, and convinced that it would be 
attended with much good, if the public generally, and 
more especially those who were adventurers in mines, had 
the means of comparing the different engines with each 
other, he endeavoured to bring some others of the principal 
managers into his own views, and to awaken them to the 
necessity of registering and publishing the duty per- 
formed. It was, however, not till after many yearg that 
his wishes were accomplished. The first who appears 
to have been sufficiently alive to the subject was the 
late Captain John Davey, of Gwinier, who was the prin- 
cipal engineer and manager at Wheal Alfred, and ac- 
cordingly the first report appeared in 1811, containing the 
duty of three engines at work at that mine, the average duty 
of which was about 20 millions ; these engines were at that 
time considered the best in the county. Other miues 
quickly followed ; in August of that year eight engines 
were reported, with an average duty of 15°7 millions, 
and in December the number had increased to twelve, 
average duty 17 millions. From these small beginnings 
arose the practice, at present so extensively adopted, of 
— monthly reports—a practice which has, perhaps, 

een attended with more benefit to the country than any 
other single event, excepting only the invention of the 
steam engine itself! “While Captain Davey had this 
matter on his mind, as mentioned above, he happened to 
be conversing on the subject with the late Captain Wil- 
liam Davey, of Wheal Unity, when one of them remarked, 
‘ That such a thing is most desirable cannot be denied, but 
where shall we find a man possessing the necessary quali- 
fications : leisure to attend to it, a thorough acquaintance 
with the business, and, above all, a man of known integrity 
in which the public will be willing to confide ?’ the other 
looking up, saw Captain Lean coming towards them, and 
replied, ‘ Here is the very man we want, possessing all the 
qualifications you require. He was accordingly requested 
to take upon him the office of registrar and reporter. By 
him and his sons it has been tilled to the present day—how 
ably it is not for us to say ; with what effect the following 

es will show :— 

“Tn the threefollowing years, viz., 1812, 1813, and 1814, 
the number ef engines reported was twenty-one, twenty- 
nine, and thirty-two, and the average duty 19°3, 19'5, 
and 26 millions respectively.” 


THE Committee of Commerce of the House of Representatives 
has reported a bill giving to the American and Asiatic Telegraph 
Company the exclusive right for fourteen years to construct and 
maintain a submarine cable from the United States to Asia, com- 
mencing at a point south of Cape San Juan, in Washington terri- 

, and also detailing United States’ naval vessels to assist the 


‘ . tory, 
ceased—we shall now briefly review the events of the sub- | enterprise, No action has yet been taken by the House. 


H,M.S. CAPTAIN. 

AFTER a good deal of hesitation on the part of the Government, 
Captain Cowper Coles, C.B., was, in 1866, entrusted by the Ad- 
miralty with the production of an efficient sea-going cruiser on 

| the turret principle. He had almost unlimited powers vested in 
| him. He could select his own builders, and chose, in consequence, 
Messrs. Laird, of Birkenhead. The principal dimensions of the 
Captain are as follows:—Length over all, 335ft. ; ditto between 
perpendiculars, 320ft. ; breadth extreme, 53ft. Sin. ; t mnage, 42/2 
tons ; draught of water abaft, 23ft. 6in. ; ditto forward, 22ft. Gin. ; 
| height ef freeboard or upper deck gunwale above waterline, Sit. ; 
| height of portsill in turrets above waterline, 10ft. There are 
two separate pairs of double-trunk engines, each pair driving a 
separate screw-propeller 17ft. in diameter. The collective nominal 
power is 90)-horse power, and the indicated horse power will not 
be less than £4.0. There are surface condensers, jacke’ed 
cylinders, and appliances for economising fuel. The four cyliu- 
ders have each an effective diameter of 80in., with a stroke of 
3ft. 3in. The steam is supplied from eight boilers, having 2 
furnaces. On Wednesday she went out to Stokes Bay for th 

purpose of making an official trial of her machinery on the mea- 
sured mile. Her draught of water, which, by the way, 
was more than was expected, was 24ft. lin. forward, 
and 2d5ft. 6jin. aft, with Git. 6hin of freeboard. Never- 
theless, she did her work satisfactorily, as will be scen 
from the following particulars. She bad 700 tons of cval on 
board, and was weighted with iron ballast up to full servic 
weight, or, indeed, rather more, The weather was moderately 
| favourable, with the wind on the port beam when steaming to 
| the westward, and on the starboard beam in returning. ‘ 
| mile was run six times, under full boiler pressure, in the follow- 
| ing order :— 

| First mile: Steam pressure—in engine-room, 25 |b. ; on boile: 

| 29 lb.; vacuum—forward, 26in. ; aft, 26in. ; revolutions of th« 
engines per mile—starboard engine, 305; port, 300; time on 
the mile, 4 min. 7 sec.; speed of ship in knots per hour, 
14°575. 

Second mile: Steam pressure—in engine-room, 25 lb. ; on 
boilers, 29 lb. ; vacuum —forward, 26°5in. ; aft, 26°5; revolutions 
of the engines per mile—starboard engine, 331; purt, 324; 
time on the mile, 4 min, 22 sec. ; speed of the ship in knots per 
hour, 13°745. 

Yhird mile: Steam pressure—in engine-room, 25]b.; on 
boilers, 29 lb. ; vacyum—forward, 25in.; aft, 25in.; revolu- 








tions of the engines per mile—starboard engine, 300 ; port, 
294; time on the mile, 4 min. ; speed of the ship in knots per 
hour, 15000. 

Fourth mile; Steam pressure in engine-room, 25lb.; on 
boilers, 29 lb. ; vacunm—forward, 25°5in. ; aft, 25°5in.; icy 
lutions of the engines per mile—starboard engiae, 541 ; port, 
333; time on the mile, 4 min. 30 sec. ; speed of the ship in 
knots per hour, 13°333. 

Fifth mile: Pressure of steam—in engine-room, 25lb.; on 
boilers, 29 lb. ; vacuum—forward, 25in. ; aft, 25in. ; revolutions 
of the engines, per mile—starboard engine, 284; port, 259; 
‘time on the mile, 3 min. 56 sec. ; speed of the ship in knots per 
hour, 15°254. 

Sixth mile: Pressure of steam—in engine-room, 251b.; on 
boilers, 29 lb. ; vacuum—forward, 25in. ; aft, 25in. ; revolution 
of the engines—starboard en-ine, per mile, 346; port, 343; time 
on the mile, 4 min. 38 sec. ; speed of the ship in knots per 
our, 12°950. 

Mean speed of the ship under full boiler power, 14°239 knots 

per hour. 
; The turning capabilities of the ship were next tested under 
full boiler power, and these trials, which were of a most in- 
teresting nature as relating to the ships efficiency as a tighting 
machine, occupied the remainder of the day. The two first 
were made with the twin screws, both propelling the ship ahead, 
and with the rudder put to starboard or port as required to turn 
the ship. 

No. 1: With both engines going ahead—to port ; helm hard 
‘a starboard; angle of rudder, 30 deg. ; half circle made in 
2 min. 50 sec. ; full circle completed in 5 min. 24 sec. 

: No.2: To starboard; helm hard a port; angle of rudder, 
‘30 deg. ; half circle made in 2 min. 52 sec.; fuil cirele completed 
‘in 5 min. 24 sec. 

No. 3: With port engines going ahead and starboard engin 
‘going astern—to port ; helm hard a starboard ; angle of rudder, 
42 deg. ; half circle made in 2 min. 47 sec. ; full circle completed 
in 6 min. 47 sec, 

No. 4: With starboard engine going ahead and port engin 
going astern—to starboard ; helm hard a port; angle of rudder, 
42 deg. ; half circle made in 2 min. 56 sec. ; full circle completed 
,in 6 min. 58 sec, 

From rest, engines and ship both stopped dead, Port engine 
‘started ahead at full speed. Starboard engine at rest; helm 
shard a port ; angle of rudder, 42 deg.; half circle made in 4 min. 
128 sec. ; full circle completed in 7 min. 19 sec. 

Starboard engine started ahead at full speed and port engine 
kept at rest ; helm hard a starboard ; angle of rudder, 42 deg. ; 
chalf circle made in 5 min. 57 sec. ; full circle completed in 
8 min. 23 sec, 

i These last experiments were made with the view of testing 
\the ship's powers of manceuvring as in action, and it cannot be 
denied that they were satisfactory proofs that we bave an eili- 
‘cient addition to our ironclad fleet. The steering qualities ot 
;the ship were found to be perfect, and when one engine alune 
twas worked the angle of rudder necessary to keep her in « 
istraight course was found to be from 2] to 23 deg. 
Her con'inuous steaming trial will come off early next week in 
jall probability. 
; 
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; Mr. Curtpers oN WuHitwortH GuNns.—Mr. Childers’ argu- 
jment for undertaking expensive experiments with Whitworth 
;guns is worthy of notice. It runs as follows:—The navy are 
jthoroughly satisfied with the service 12-ton guns; they consider 
;also that the trials of the service 25-ton gun *‘have been entirely 
jsatisfactory.” But they require more powerful guns for ships of 
tthe Devastation and Thunderer class. Therefore they propose 
twhat? not, as would naturally followfrom the foregoing reasoning, 
‘to make these new and more powerful guns of the construction 
twhich, up to 25 tons—that is to say, as far as it has been tried— 
thas been “‘ entirely satisfactory,” but to run off the line and to try 
jquite a different weapon. Sir Joseph Whitworth himself is very 
tond of appealing to the results of experiments made with some 
‘tiny oad gun, as a 1-pounder or a 3-pounder, as evidence of the 
‘infallible success of his shot, or his metal, or his system, when 
applied on a larger scale. Mr. Childers reverses that process. 
‘From the admitted success of a 25-ton and other service guns, he 
‘argues the necessity for the introduction of a totally different sys- 
‘tem of ordnance. Of course this process of reasoning will lead 
:you exactly where you please. If the success of a system be an 
argument for altering it, the failure of a system may naturally be 
accepted as an argument for introducing it. Hence the Whitworth 
igun which, as we have before shown, was reported unsuited for 
her Majesty's navy when tried in 1867 asa 7-ton gun, is now to be 
tried on the 35-ton scale.—Pall Mall Gazette, 
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THE CLEVELAND PATENT NUT AND BOLT 
COMPANY. 

MIppLEsproveH is not remarkable for the presence of 
works in which manufactured iron is wrought into finished 
shapes. The energy of the district is all but concentrated 
at present on the production of pig iron, rails, and 
Messrs. Cochrane, Grove, and Company have, it is true, the 
largest pipe foundry establishment in the kingdom in 
Milditeoush, and first-class wire is made by Mr. Hill at 
a new works not far from the rolling mills of Messrs. Fox, 
Head, and Company. But, notwithstanding those excep- 
tions, Middlesbrough does very little in the way of using 
iron. It produces for the market little or nothing but crude 
metal, although the abundance of coal, the facilities for trans- 
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port by rail, and the merits of the town as a seaport, 
eminently suit the district for competition with Birming- 
ham, Sheffield, and other large towns wherein crude iron is 
converted into every conceivable article of daily use, from 
a bedstead to a steam-hammer. The Vulcan Works, 
the property of the Cleveland Nut and Bolt Com- 
pany, constitute an exception to this rule; and the 
magnitude of the operations of this company, and 
the great beauty and efficiency of the machinery used 
by them, gives the establishment no small claim 
to our notice: a single bolt and nut, or a railway 
spike, or a rivet, is in itself, while by itself, an insignificant 
object ; but the moment we come to deal with bolts and 
nuts, and spikes, and rivets, by hundreds of tonsand millions 
of individuals, they assume considerable importance, and 
it soon becomes evident to the most careless observer that 
very special appliances are required to produce them in the 











enormous quantities of which we have, without an atom of 
exaggeration, spoken. Now at the Cleveland Nut and 
Bolt Company’s works such special appliances are not only 
present, but they are present in unusual perfection, mainly, 
if not wholly, due to the skill and genius of the area 
partner, Mr. Watteeu, who has invented and introdu 
several machines for performing different processes, illus- 
trated in the engravings which accompany this article, 

The Vulcan Works are situated not far from the passenger 
station of the railway which runs to Saltham on the one 
hand, Stockton on the other, and thence pretty well all 
over the North of England. The locality is one of the 
grimiest in the entire district—the Vulcan Works abut- 
ting on the enormous establishment of Messrs. Bolckow, 
Vaughan, and Company. Should any of our readers wish 





to visit the Vulcan Works, let them ‘ask for Commercial- 


street. 

The place had a small beginning. In 1864 it was 
opened with a single rivet-making machine, but trade 
increased, and when we visited the works a very few 
weeks since, we found five nut-making machines, 
eight bolt, three spike, and six rivet-making machines ; 
three quadruple tapping machines, two patent revolvin 
tapping machines, in each of which twelve taps wor 
simultaneously ; three revolving screwing machines, and 
many other machines less noteworthy. en in full work 
these machines can produce about 25 tons of bolts, nuts, 
spikes, rivets, &c., in a day of ten hours. 

Descriptions of works, however elaborate, fail to convey 
an accurate idea tothe mind of the reader; nor is it very 
certain that, an accurate idea being conveyed, a task of any 
great value has been accomplished by the writer. Weshall 
not, therefore, attempt to describe exactly how the Vulcan 
Works are laid out, or to detail minutely the dimensions 
of the different shops. We shall do instead that which will, 
we think, prove much more useful. We shall give 
here a few general particulars of the arrangement of the 
works, and then describe with some minuteness the very 
beautiful machinesillustrated in our engravings, and already 
referred to as the invention of Mr. Watteeu. 
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It is quite possible that the Cleveland Nut and Bolt 
Company, if they could begin their existence once more, 
with a grass field to build on, would lay out their works on 
a somewhat different plan from that in actual existence. 
Be this as it may, the Vulcan Works are in their way con- 
venient enough, although scarcely sufficiently large for the 
rapidly extending operations of the sae Essentially, 
they consist of au oblong yard entered by side gates from 
a lane running at right angles to Commercial-street. On 
one side—that next the street—the yard is bounded by 
lofty store rooms, beneath which is a very large floor ; one 
end of this is devoted to the generator, from which a 
supply of gas is obtained for a couple of Siemens furnaces, 
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to which we shall refer presently. At the other end is a 
galvanising tank, in which nuts, bolts,and many other articles 
are galvanised, to the extent of about ten tons per week. 
Galvanising is performed in nearly the same way all over 
the kingdom ; and as a minute description of the process, 
with wings of the zinc bath, &., has already 
appeared in THE Encineer, we shall not further refer 
to the matter here, except to say that the Cleveland Nut 
and Bolt Company appear to employ very skilful work- 
men, At the other side of the yard is a large building, 
in the lower floor of which are to be found most of the 
heavy machines, while on the second floor run the 
screwing and tapping machines. Near the centre of the 
yard is a third structure, used as a store for finished 
nuts, bolts, and rivets. At one end of the store we found 
a large room neatly fitted up with a kitchen range, benches, 
tables, &c. This room is provided for the use of the 
women employed on the establishment, who can thus take 











their meals in comfort, one of their number officiatitig as 
cook. The arrangement deserves to be imitated. We have 
now dealt with two sides of the yard; one of the two 
remaining is occupied principally by the entrance gates, 
the other by a small foundry, where great quantities * po 4 
weights, &c., are cast, and by a long, narrow building, 
in which all forging work is done. In this shop there are 
twenty-two olivers of theusual construction, each worked by 
aman and a boy, who tramp out about 3500 bolts between 
them in a week. The rod iron is heated in small furnaces 
driven by a fan. Besides the olivers there are in this shop 
two small steam hammers by Joy, and two little atmo- 
spheric hammers. Farther down the shop are two 

yder’s forging machines, used to sharpen railway spikes 
made in another part of the premises. The spikes are 
heated by thrusting them through holes in plates 
forming the sides of a large low furnace of the 
reverberatory type. At the back of this furnace is 
one of Howard’s well known tubulous boilers of 
40-horse power nominal, but evaporating, according to the 
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evidence brought before us, at least 40 cubic feet of water 
per hour, equivalent in an average non-condensing engine 
to about 55-horse power indicated. This boiler gives great 
satisfaction—a fact worth noticing here, if only as a refuta- 
tion of certain objections we have heard brought against 
the Howard boiler, and probably familiar enough to our 
readers. This furnace alone keeps no fewer than eighteen 
boys at work. 

Turning our backs to this furnace, we enter the bolt and 
rivet-making department, in the centre of which are two 
furnaces, the waste heat from which raises steam in a 
vertical chimney boiler. Two Siemens furnaces are located 
not far off, but only one of these was at work on the occa- 
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sion of our visit. Mr. Watteeu speaks in very high 
terms of them, and it may be worth while here to 
say something concerning them. The gas generators 
are situated at some distance from the furnaces, 
as we have already stated, and the first cost of 
these and of the furnaces was very considerable. 
The works run but ten hours a day, but, of necessity, 
the generators are kept going night and day for reasons 
well understood by all those who use gas furnaces, and 
which we need not take up space to explain here. The 
consumption of fuel in each furnace is as nearly as possible 
30 cwt. of coal in twenty-four hours, and each furnace will, 
if properly attended to, bring not less than four tons of iron 
in ten hours to a ~~ forging heat. That is to say, every 
hundredweight of coal heats 2°66 cwt. of iron, But it 
must be borne in mind that the furnace works all the same 
whether the iron is in or not, so that if the works run night 
and day, that is to say, twenty hours out of the twenty- 
four, the consumption of coal would be 1 cwt. to every 
5°33 cwt. heated—an astonishing result, which, however, 
we have no reason to doubt could be attained. 

It is now time to turn to the details of actual manu- 
facture, but before doing so we must digress for a moment 
to explain a feature in the system of work carried on by 
the Cleveland Nut and Bolt Company. Those who have 
followed us so far will not have failed to perceive that 
very large stores form a portion of the premises. These 
are rendered necessary by the fact that the company kee 
on hand a very large and varied stock, the result of whi 
is that the moment they receive an order, provided that 
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order be normal in character and not too large, they 
execute it. The goods are sent away at once, and the 
machines are set to work, not to fulfil the order, but to re- 
place the stock. It may be said that, in this way, capital 
1s ~—_ lying dead, but we think the price paid in this way 
for the system is very small pee the great advan- 
tage secured to customers and the firm by the power con- 
ferred of executing orders with extreme promptitude. In 
busy seasons no small difficulty is found in keeping up the 
stock, however ; but, on the whole, the system acts the my 
of 2 fly-wheel, and keeps the whole concern going smoothly. 

The rivet and bolt-making machines at the Vulcan 
Works are of two kinds—first, those of the old class, 
in which a single bolt is put into a pillar-die, the die 
— back by the workman under a descending 
ever punch, the head made, the pillar drawn back, 
and the rivet or bolt thrown out. Secondly, those of 
the new class, invented and manufactured on the pre- 
mises by Mr. Watteeu. Fig. 1 shows a side elevation. 
Fig. 2,a front view; Fig. 3, a plan; Fig. 4, a section; and 
Fig. 5, another side elevation of the patent rivet, bolt, and 
spike-making machine. We believe it will suffice to ex- 
lain the construction of this machine in general terms to 


render it intelligible to our readers. It consists essentially 





of a“table” or drum, causcd to rotate by ratchets and cam 
gear, as shown in Fig. 1. In the circumference of the table 
are holes, into which the rod is fed through the grooved 
rolls shown in all the figures, and cut off to length by the 
shears also shown. The action of the heading die will be 
understood from an inspection of Fig. 4. The disc 
revolves round an eccentric which expels the bolts in the 
course of each revolution. The machine, in our opinion, 
possesses the following advantages. 

It is constructed and fitted up so that repairs can be done 
with the least trouble and expense. The action of the 
machine is so simple that any intelligent person can learn 
how to work it ina day or two. The machine is so ar- 
ranged that when the heading takes place the knives cuta 
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blank, and the ratchets are locked. The shears being in 
front of the machine and pushing-rod, the iron is cut and 
inserted into the die without any manual labour, and, after 
being headed, is ejected from the dies by the table, which 
suede upon the internal eccentric, pushing the rivets out 
of the die. The only labour reauired is taking the iron 
from the furnace no | introducing it into the rolls. The 
table makes one revolution, whilst the header makes twelve. 
The table, which works between two standards, is 
steadied by two brasses, which can be set up by adjustin; 

screws, which keeps it central with the dies, so that wit! 

ordinary attention all play can be effectually stopped. The 
friction of the disc is sufficient to stop overrun of itself ; 
but in order to insure positive certainty of action in this 
respect, two steel ratchets are fixed, one for giving motion 
to the disc in the exact position required for the heading. 
Coupling-rods, with right and left screws, allow adjust- 
ment to be made with mathematical precision. The fur- 
nace being in front of the machine, the bars are inserted 
at the opposite end of the furnace : the whole length of 
the bar is heated ; after it is put into the rolls the machine 
feeds itself ; thus the bar is never heated more than once, 
thereby saving both iron and coal. The most important 
feature of the machine is that it can either make rivets, 
bolts, or spikes sin. diameterby ‘in. long, the machine being 
80 arranged as to allow of instant change being made from 4 


long to 3}in. long. The adjustment can be made with the 
greatest precision ;'; of an inch for each revolution of the 
table. This is effected by giving motion to a wheel geared 
into another wheel keyed on the eccentric shaft, by which 
the angle of the eccentric with the header is varied accord- 
ing as the rivets are too short or long. For rivet manu- 
acturers this is an advantage of the greatest importance, 


making different lengths to a minimum, besides effecting a 
saving of labour amounting to 25 per cent. The machine 
is constructed to make rivets and bolts from 4 long to 
3tin. long 5 and, if necessary, can be areanged to make 
them 6in. long. It will be seen from the foregoing that 
one rivet can be made lin. long, and the next may be 3tin. 
or 1,;in. long. By working a hand-wheel, the pointer in- 
dicates on a brass index which way it has to be turned 
to obtain the right length. The machine is calculated to 
make thirty rivets per minute. Taking a fin. rivet 2in. long, 
and weighing 53ounces x 30 x 60min. x 10 hours. the ma- 
chine in ten working hours will turn out 2 tons 17 ewt. 
3 qrs. of rivets. Allowing for missing of dies in the 
ten hours, from 2 tons to 24 tons can be made in ten hours. 
The dies in the table revolve in a tank of water, which 
is constantly being renewed when the machine is at work. 
There Leing twelve dies, the table is of a sufficiently large 
diameter to allow ample time for the die to be in water 
long enough to be Senate cooled. Crushing pieces 
are placed so as to insure safety from breakage of the 
machine. When rivets of different diameters are required 
the table revolves at a speed which varies with the dia- 
meter of the rivets. The machine occupies a space of 
9ft. by 6ft. 

Thes already occupied by this article warns us that 
we must not dwell longer on the manufacture of bolts and 
rivets. We may glance at the frazing machines, which, 
resembling vertical drills with broad chisel-ends, worked 
by boys, scrape the burr off the nuts, which are turned 


reducing the number of dies and steel pins required for | machine, as shown in Fig. 8 





: The outer ends of the 
horizontal radial spindles are fitted to receive the head 
of the bolt or nut, as the case ma In a line 
with the axes of radial spindles are rests holding the dies 
or taps, and shoved forward by means of a rack. The 
rests slide on beds properly secured to the machine, form- 
ing receptacles for the oil dropping from the taps and dies, 
which falls into a reservoir at the bottom of the table 
from which the oil runs off. Each horizontal radial 
spindle forming a machine of itself, at which any sized 
bolt can be screwed or nut tapped, independent of its 
neighbour, renders the machine peculiarly well adapted 
for general purposes; anil as all the parts are easily got at, 
and all space around the machine is available, it can be 
worked by one negra, so reducing the cost of labour 
by 25 per cent. at least. The machine can screw in a day 
of ten hours the following quantities, viz :— . 


Lo bolt, 6 per minute x 60 x 10 x 3600 
in. 6 Pa x 60 x 10 x 3600 
lin. ,, 8 a x 60 x 10 x 4800 
i: os 8 ea x 60 x 10 x 4800 
vin. 5, 10 ne x 60 x 10 x 6000 
fe » a x 60 x 10 x 6000 
-m »,- 8 a x 60 x 10 x 7200 


The machine covers a space of 8ft. in diameter. 


The machine for tapping nuts, a detail of which is 
shown in Fig. 9, is if ible more ingenious. The 
attendant is provided with twelve taps. These are dropped 
through holes in the top of a revolving table, 
through dies B in pinions D, shown in the upper 
part of Fig. 9, a nut A being introduced by the right 
hand, while the left puts in 
the tap. No further attention 
is required. On the comple- 
tion of one revolution by the 
table, the nut and the tap are 
brought back to the atten- 
dant, the tap screwed clean 
through the nut falling out. 
One point about this machine 
deserves special attention. 
In all other screwing ma- 
chines with which we are ac- 
quainted the tap is driven 
by a small square at the large 
end. This square soon be- 
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out by the thousand by a couple of “ American” nut- 
mxking machines. But we cannot stop to speak of them, 
nor of a bolt-making machine for making long bolts with 
perfectly central heads, nor yet of a cold rivet-making ma- 
chine, &c., on the ground floor. We must hasten upstairs 
to the shops where the bolts and nuts are tapped and 
screwed. In this shop there are a large number of tapping 
and screwing machines, by the best makers, and of various 
patterns. All the soap and water used—and the quantity 
1s prodigious—is pumped up from a central tank, into which 
all the machines drain, to another tank above; so that the 
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is reduced to a minimum. On this floor are a 
couple of Mr. Watteeu’s excessively ingenious screwing 
machines, one of which we illustrate in Figs, 6, 7, and 8. 
The advantage claimed for this machine is not only its 
adaptability to screw and tap bolts and nuts of one size in 
large FE sano with rapidity, but it is also useful for 
gene’ urposes, so rendering it a valuable auxiliary in an 
engine shop. The machine consists principally of a circular 
cast iron frame, having a vertical shaft up the centre, which 
gives motion to six horizontal spindles set radially and 
equidistant one from the other. These spindles are driven 
by intermediate ing with double mitres revolving right 
and left, so that by means of a clutch the spindle can be 





worked right and left as required. The clutch is actuated 
by bowls running on eccentric rings at the bottom of the 





trouble of providing and looking after the lubricaut | u 
| partner in the concern ; that the premises cover about 14 


comes distorted, and the tap 
is ruined ; besides which, if 
the nut be a little too small 
in the hole, the torsion breaks 
the tap, because the driving 
point is so distant from the 
working point. In Mr. 
Watteeu’s machine, however, 
the tap is driven by the 
revolving die B close up to the 
nut, the tap following up the 
nut by sliding through the 
die. We are informed that 
in this machine, as a con- 
sequene, no taps are broken, 
if the commonest care is 
used in making the nut. It 
is, as a whole, a cleverly designed snaliden, and we 
believe that many of them are being made by Mr. 
Watteeu for other firms. In Fig. 10 we illustrate a fish 
bolt made by thousands at these works. The nuts are kept 
from starting back by driving a wedge into a hole in the 
end of the bolt. As an example of the favour these bolts 
enjoy, we may state that we recently saw a specification 
drawn up by the engineer of the Punjaub Railway Com- 

ny, in which the use of these bolts was specially stipu- 

ted for. 

If space permitted we might say —_— more about 
these works. It must suffice to add that Mr. Vaughan isa 





acres of ground, and give employment to about 240 hands. 
Our thanks are due to the firm for the courtesy with which 
they threw their works open for our inspection, and placed 
drawings from which our illustrations have been prepared 


at our disposal. 


TuHE intelligence of the ey of the Admiralty to send out 
discharged artisans from the Government establishments to 
Canada in her Majesty’s troopships has been received with great 
satisfaction, and 4 number of candidates have already 
applied to have their names entered as intending emigrants. Two 
evenings in the week have been set apart at Deptford dockyard 
for receiving names. 

FrencH Iron TRADE. —(From our own Correspondent).— The 
parliamentary commission appointed to inquire into the facts con- 
nected with existing treaties have addressed circulars to the 
chambers of commerce and consultation chambers of arts and 
manufactures all over the empire, asking for lists of the in- 
dustries of each locality with memoranda of the importance 
of each, and for any economical and statistical information that 
will throw any light upon the subject. is application ought 
to produce a valuable mass of information. Pig iron is in 
request in the Haute Marne ; two lots of charcoal pig 
of good quality were sold the other day at 120f. per 
ton at the place of production, and one lot of mixed 

ig at 100f. Wrought iron and castings in small demand. 

e concession of the Tillots, near Hayange, in the Moselle and 
Meurthe district, has been accorded to the society of the furnaces 
and forges of Denain and Angin, who will supply the works of 
the North. Moselle pig has lately urchased for Creusot ; 
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the cost of carriage is from 15f. to 17f., and that of the iron 
being 70f. at the furnaces, it will cost Messrs. Schneider 
85f. to 86f. Messrs, Wendel and Co. have obtained the 
contract for ten thousand tons of rails put up to tender 
by Messrs. Lebon and Otlet for the an and Séron- 
ville Railway. The’price is not given. Messrs. Pigé and Co. 
are about to set up new rolling mills at Mauberge, Nord. The 
vidence forges, in the same district, struck 


puddlers of the struc 
the other day for an increase of and after a few days’ hesi- 
tation the demand was complied with; the men are therefore in 


futcre to receive 5hf. instead of 5f. ton. The following are 
the most important quotations in the market :—Rolled iron, 
No, 3, from coke pig, square, round, or flat, 1st class, 23f. per 
100 ki Classes 3 to 6, Ue eee oD ile. Special iron, 
22°50f. to 23f. Rails of the weight of 8 kilos. to 22 kilos. the 

Corrugated galvanised iron, 56f. to\60f., according to 
Cast iron balconies, 38f.; balustrades, &c., 42f. ; 





columns, 17f, ; drain water pipes, 25f, 
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RECENT LECTURES AT THE ROYAL INSTI- 
TUTION. 


FFBRUARY 4TH.—VERONA AND ITS RIVERS. 


Mr. John Ruskin, in the course of a lecture upon Verona and 
its rivers, described Verona with its marble cathedrals and palaces, 
and spoke more especially upon the value and beauty of its paint- 
ings and sculpture. At the close of the lecture he told how Venice 
has long been losing its commerce in consequence of the silting up 
of the delta of the Po, and he pointed out how engineering talent 
is required to help to restore Venice to its former prosperity. 

Mr. Ruskin said :—There is but one river at Verona, neverthe- 
less Dante connects its name with that of the Po when he says of 
the whole of Lombardy, Jn sul Paese che Adice e Po riga, Solea 
valore e cortesia trovarsi Prima che Federigo avesse briga. I 
want to speak for a minute or two about those great rivers ; 
because in the efforts that are now being made to restore some of 
its commerce to Venice precisely the same questions are in course 
of debate which again and again, ever since Venice was a city, 
have put her Senate at pause—namely, how to hold in check the 
continually advancing morass formed by the silt brought down by 
the Alpine rivers, Isit not strange that for at least six hundred 
years the Venetians have been contending with those rivers at 
their mouths -that is to say, where their strength has become 
wholly irresistible—and never once thought of contending with 
them at their sources, where their infinitely separated streamlets 
might be, and are meant by heaven to be, ruled as easily as 
children? Without in the least urging my plans impatiently on 
anyone else, I know thoroughly that this which I said should be 
done, can be done, for the Italian rivers, and that no method of 
employing our idle able-bodied labourers would be in the end more 
remunerative, or in the beginning of it more healthful and every 
way beneficial than, with the concurrence of the Italian and Swiss 
Ciovernments, setting them to redeem the valleys of the Ticino and 
the Rhone. 

FEBRUARY 5TH.—METEOROLOGY. 

Mr. Robert Scott, M.A., director of the Meteorological Office 
of the Board of Trade, in his third lecture upon Meteorology, said 
that when particles of air are forced nearer to or further from the 
equator, they are carried over a longer or shorter space in the 
sume time, because of the rotation of the earth. Therefore, whena par- 
ticle of air is pushed or drawn from the equator northwards, it has 
alsoan apparent motion in opposition to the motion of rotation of the 
earth ; when it is pushed towards the equator, an apparent motion 
in thedirection of the rotation of the earth is felt. Near the equator 
the air is warmed, and then rises to a very great height ; in places 
where the air is thus rising the weather is usually very calm. 
After rising, it begins to flow towards the poles, whilst cold is 
proceeding from the poles towards the equator, near the sur 
the earth; the higher and lower currents of air in regions near the 
equator, therefore must commonly blow in opposite dir 
Near the surface of the earth it is notan uncommon thing 
east and west trade winds to blow within fifty miles of each 
other; when thisis the case there are always plenty of storms with 
thunderand lightning in the region between the two trade winds. ‘The 
velocity of wind, as measured in this country by the anemometer, 
is rarely very great. The maximum velocity yet measured has 
been 85 miles per hour, taking the average of the whole hour ; 
during short sndden gusts wind sometimes has a velocity in Great 
Britain of 100 miles per hour. All observations of the force of 
wind, made upon land, should be greatly suspected, because local 
influences, such as hills and trees, very greatly modify the force of 
the wind. When a gale is blowing near the seaside, afew miles of 
land will very often deprive the wind of nearly all its force. 

The lecturer then spoke of the causes of the formation 
of clouds and of rain. He said that there are three great 
primary causes of rain, namely: (1) an ascending current of air ; 
(2) hot air meeting cold ground; (3) the meeting of hot and 
cold air. The first of these is a frequent cause of tropical rains, 
because as the air rises it becomes cooler, and condenses the 
vapour of water into clouds andrain. ‘Thesecond cause accounts 
for much of the rain which falls upon the western coasts of Great 
Britain. The third cause produces results when a north-east wind 
sets in after a south-west wind, in which case there will almost 
certainly be a fall of rain. The “‘inch” of rain so often men- 
tioned in meteorological reports means a gallon of water spread 
over a surface two feet square; in other words, an inch of rain 
means a fall of 100 tons of water upon an acre of land. A rain 
gauge records a greater fall of water at the top of a house than 
at the bottom, and when placed on the side of a hill it registers 
more at a higher elevation ; consequently, in questions relating to 
the water-supply of towns, when the rainfall of the district is 
required to be known, itis necessary to be very careful where the 
rain-gauge is placed. 









FEBRUARY 8TH.—THE ARCHITECTURE OF THE HuMAN Bopy. 

Professor Humphry, M.D., F.R.S., in his fourth lecture upon 
the architecture of the human body, said that as the tail dimi- 
nishes in animals, the hinder limbs seem to grow out. ‘Thus the 
serpent is nearly all tail and no limbs; the whale, with its shortened 
trunk, has a broad flat tail ; also, as the tail of the tadpole disap- 
pears, the hind legs of the frog take its place. Man has the bones 
of a small incipient tail, with three fiat sides; this tail turns 
inwards, so that the human being is really the only animal in 
creation who can occupy au arm-chair in comfort. The head of 
the thigh-joint rests in a socket so very shallow that it is only 
held in its place by atmospheric pressure and the ligaments sur- 
rounding the joint, and the leg swings to and fro below this shallow 
socket very much like a pendulum. The thigh-bone is by far the 
longest bone in the human body. Madder, when taken into the 
living body, is found to have the curious property of colouring 
growing bone, but it does not colour the bone in places where 
growth is not going on. Thus much about the growth of bone has 
been learnt by feeding pigs with madder, whereby it has been 
found that bones grow chiefly at the ends of the shafts, and not 
at the centre of the bone, or at the joints, After the age of twenty- 
five has been passed the bones will give on examination little or 
no clue to the age at death of the individual who owned them, so 
in the recent case of the murder of a woman at Norwich, the 
medical men were not so much to blame as the newspapers sup- 
posed, when they were unable to give a clue as to the age of the 
deceased from an examination of the bones. 


Fesrvuary 10TH#.—THE CHEMISTRY OF VEGETABLE PRODUCTS. 

Dr. William Odling F.R.S., while speaking of tartaric acid and 
its combinations, said that tartrate of potash, or “‘ cream of tartar,” 
is somewhat insoluble in water, and still more insoluble in alcohol. 
The juize of the grape contain tartrate of potash; hence, when 
the sugar in the juice changes into alcohol by fermentation, the 
cream of tartar is deposited at the bottom of the wine cask. 
Malic acid occurs most commonly in company with some other 
acid ; in the apple, malic and citric acids are plentiful, and the 
berries of the mountain ash are rich in citric acid. Rhubarb owes 
its sourness to the presence of oxalic and malic acids, and as the 
tobacco leaf is duty free in Germany, tobacco is much used there 
for the manufacture of malic acid. Succinic acid is obtained 
chiefly from tallow and amber, but it is also found in the juice of 
the wild lettuce and of the absinthe plant. Citric acid is abun- 
dant in the orange, the lemon, and the lime, and it is commonly 
made in this country from the lime-juice imported in bottles from 
the Continent. The juice is raised to boiling temperature, and is 
then saturated with powdered chalk ; violent effervescence takes 
place, carbonic acid is liberated, and citrate of lime is thrown 
down. This citrate of calcium is well washed with water, to get 
rid of sugar and other vegetable impurities, after which sulphuric 
acid is added, which seizes the lime, and sets free the ‘citric acid. 
Citric and tartaric acids have the property of preventing the pre- 
cipitation of iron and copper from their chloride solutions, when 
potash is added, which would otherwise produce a precipitate, In 








commerce, citric acid very often contains a large proportion of 
the cheaper tartaric acid. There are two good methods of testing 
citric acid for the tartaric acid with which it may be adulterated. 
When a large quantity of lime-water is added to tartaric acid, 
until the liquid is neutral to litmus test paper, a precipitate is 
thrown down ; but pure citric acid treated in like manner throws 
down no precipitate until the neutralised liquid is boiled. 
Another plan is to add an excess of potash to the suspected liquid, 
so that it shall be more than neutralised ; then add permanganate 
of potash till a dark red colour is produced, and boil the reddened 
liquid. If tartaric acid be present a brown precipitate will be 
thrown down by the boiling, cos if citric acid only be present the 
solution will turn to a magnificent green colour. ‘Tartrate of 
calcium is soluble in acetic acid, but oxalate of calcium is not 
thus soluble ; so upon this principle oxalic may be separated from 
tartaric acid. All these vegetable acids seem to be formed by the 
greater or less deoxidisation of carbonic acid in the tissues of the 
plant, and by the addition of nascent oxygen to the acids they 
can very readily be transformed once more into carbonic acid and 
water. 
Fepruary 11TH.—THE DEEP SEA, 

Dr. W. B. Carpenter, V.P.R.S., in this lecture detailed the 
scientific results of some dredgings in the deeper parts of the At- 
lantic, recently made by himself and the officers and crew of 
H.M.S. Porcupine. A year previously his dredging experiments 
had been carried on in H.M.S. Lightning, to the north of the 
Hebrides, but the dredging work of the last expedition was made 
more to the south, in the deepest water in the neighbourhood of 
the British coast. The instruments used were previously tested 
under a pressure of three tons to the square inch ; a depth of 800 
fathoms in the sea means a pressure of one ton to the square inch, 
and as some of the dredgings were made in water 2435 
fathoms deep, the pressure of three tons to the inch was 
actually experienced in practice. In consequence of the instru- 
ments not having been tested for pressure before the first expedi- 
tion in the Lightning, the temperature observations then made 
were too high by two or three degrees, but with this correction 
they are accurate enough. The work done since then on board the 
Porcupine proves that after a depth of 2 Wor 300fathomsis passed 
an enormous difference in the temperature of the water quickly 
takes place, and the area of the bottom of the deep Atlantic is 
covered with water only two or three degrees above freezing 
point, and this cold area is full of animal life. They dredged in 
water 500 fathoms deeper than that from which the Atlantic cable 
was raised, and they brought up great quantities of mud from a 
depth of about three miles. ‘his mud contained plenty of the 
higher forms of life, including mollusca and cretacea, with well- 
formed eyes. Temperature seems to exert a much greater influ- 
ence upon animal life in the sea than depth. Hot weather super- 
heats the surface water toa depth of about fifty fathoms. 

As to the icy cold water at the bottom of the North Atlantic, it 
is a question which further research must solve whether this cold 
water does not come more from the south than the north pole, for 
there is so much water and ice near the former, and so much land 
near the latter. As the north pole is approached the Atlantic 
narrows very much, so that cold water coming from that region 
must be very much diluted as it flows southwards, because of the 
large area over which it has to spread itself. There is reason to 
believe that the water in the very deep sea is everywhere very 
little above its freezing temperature; it is therefore no wonder 
that arctic species are found in equatorial geological forma- 
tions. 

By means of suitable apparatus water was brought up from any 
desired depth, and the water thus collected from different depths 
was afterwards analysed by Dr. Frankland ; it was found to be 
very rich in nitrogenous matter, which was not in astate of decay, 
but was fit for the nutrition of animals living in depths where no 
vegetable life could be found. Analysis also proved that 
when the water was collected over a bottom rich in animal life it 
contained a larger proportion of carbonic acid, which was probably 
a product of respiration, but there was a great variation in the 
quantity of carbonic acid contained in water collected near the 
surface. When the surface of the water was agitated, much of 
the carbonic acid was removed, consequently water collected be- 
hind the paddle wheels contained less of the gas than water col- 
lected near the stem of the vessel. Therefure, storms at sea help 
to rid the water of surplus carbonic acid, and to promote the 
health and happiness of the living things in the enormous depths 
below. 

FEBRUARY 12TH.—METEOROLOGY. 


Mr. Robert Scott, M.A., in his fourth and last lecture on 
** Meteorology,” said that when the clouds lie low on the hills, 
it isa sign of rain, for the air near the ground must be then 
largely saturated with moisture. Very bright, clear weather, 
making very distant hills plainly visible, is also a sign of rain, for 
when the air is dry it contains more dust and haze. As the 
vapour condenses it first attaches itself to the fine particles of 
dust, and by rendering them heavier causes them to sink to the 
ground. A fine starlight night in otherwise rainy weather is a 
sign that it will probably begin to rain again next morning. 
Cyclones are great atmospheric eddies; the storm sweeps round 
inacircle. When a ship first enters a cyclone it experiences a 
storm in one direction, and just before it comes out again it is 
subjected to a storm blowing in the other. In the centre of the 
cycione there is a calm, and the barometer is low. Before cyclones 
form, two currents of wind are usually blowing in opposite direc- 
tions, side by side, and the barometer is low in the space between; 
but at one point it is lower than anywhere else, and the winds 
seem to have a tendency to whirl around this point as a centre, 
thereby beginning a cyclone. The velocity of the wind in hur- 
ricanes is not known; in the recent great storm in the West 
Indies an anemometer was blown to pieces immediately ; no or- 
dinary instruments can resist such force. The central calm of a 
cyclone sometimes passes over a given spot in a few minutes, and 
sometimes it is even as much as six hours in passing over. An 
extraordinary story is told from Havana, that in the middle of a 
great storm, when tlfe calm passed over the town, the windows 
in the market place were blown out. The storms which pass 
over England are not true cyclones, though they usually have a 
curved form ; they travel at the rate of forty miles an.hour or 
less, up to about seventy miles an hour. As yet coming storms 
cannot be predicted with much accuracy, but more knowledge of 
the facts of meteorology will in time probably produce results of 
practical value. 

Fepruary 15TH.—THE ARCHITECTURE OF THE HumMAN Bopy. 

Professor Humphry, M.D., F.R.S., when speaking of the 
human hand, said that the hairs upon the back of it are so in- 
clined as to offer the least possible resistance to the air when the 
hand is carried in its right position ; that is to say, with the palm 
towards the leg. The wrist is made of seven short, thick bones, 
from which the‘fingers radiate more or less. When the wrist is 
laid upon the table, and an experiment is made to find out in 
what direction the hand can make the longest and firmest stroke 
with a pen, that stroke will be found to take the direction of the 
downstroke in writing. Strange to say, all the must advanced 
nations of the earth write with this particular slant. The lec- 
turer described minutely the anatomical details of the construc- 
tion of the hand. 


Fepruary 17TH.—THE CHEMISTRY OF VEGETABLE PRropucts. 

Dr, William Odling, F.R.S., in his fifth lecture upon this 
subject, showed how formic acid may be made by heating a mix- 
ture of oxalic acid and glycerine in a flask ; carbonic acid is then 
given off, and the formic acid remains behind. Formic acid is a 
compound not sufficiently oxidised to be carbonic acid, but it is 
readily transformed into carbonic acid by the addition of a little 
permanganate of potash, and the subsequent application of heat. 
One of the most curious salts formed by oxalic acid is oxalate of 





silver. This salt may be made by adding oxalate of hydrogen to 
nitrate of silver ; oxalate of silver is then precipitated, and this 
white substance “?— heated with impunity, so long as it is not 
allowed to dry. en it is dry it forms a greyish powder. Dr. 
Odling put a little of this dry powder in the bottom of a Florence 
flask, and applied heat. The result was a very slight explosion, 
and the puff of air thereby caused blew finely divided white 
metallic silver out of the mouth of the flask. The heat had de- 
composed the salt into metallic silver and carbonic acid, and the 
latter gas blew out the silver. 

bea adding tartrate of ammonium to nitrate of silver, tartrate 
of silver is formed by double decomposition, and this salt deposits 
metallic silver on the application of heat. Solution of ammoniacal 
tartrate of silver is therefore much used to silver the surface of 
glass, and was used by Mr. Faraday for that purpose in a lecture 
which he delivered fourteen or fifteen years ago at the Royal In- 
stitution. Common marking ink is simply tartrate of silver 
mixed with gum and colouring matter, and it acts by depositing 
upon the fibres of the cloth finely divided black metallic silver. 
The last part of the lecture was devoted to the consideration of 
glucose and its properties, 


FEBRUARY 25TH.—THEORIES OF THE PHYSICAL FORCES. 
Mr. W. K. Clifford, B.A., gave a Friday evening semi-me- 
taphysical lecture upon the above subject, in which he raised the 
question whether the law of continuity is sound, or whether 
motions supposed to be continuous consist of an almost infinite 
number of little jumps. He inclined to the latter opinion, but 
could not find sufficient evidence for a decision either way. 





OFFICIAL TRIAL OF THE TRINITY BOARD'S 
STEAM TENDER TRITON. 

THE trial of the Triton steam tender took place on the 17th inst., 
atthe measured mile. This vessel, which was originally a sailing 
craft, ias been lengthened 16ft. amidships, so as to admit of en- 
gines being placed in her and transforming her into a screw 
steamer. The Triton is now 112ft. long, has 18ft. breadth of 
beam, and will carry 180 tons burthen. The vessel is fitted with 
a pair of engines constructed on Steward and Nicholson’s patented 
tig precisely similar to the engines of the Era, which have 

een so fully illustrated and described in THE ENGINEER of 
October 3rd, 1869. 

The leading dimensions of the engines are as follows:—First 
cylinder, 14}in. in diameter, expansion cylinder, 2lin. in dia- 
meter ; stroke of piston, l6in. These engines are on the surface- 
condensing principle, and supplied with steam by an ordinary 
high-pressure marine boiler with cylindrical shell, and having two 
cylindrical furnaces. The propeller is 9ft. Gin. pitch, and has 
three blades. The boiler pressure was 60 1b. to the square inch, 
which pressure was maintained during the whole time the vessel 
was under weigh. It may be remembered by some of our readers 
that the Era’s engines were constructed on the continuous expan- 
sion principle, that is to say, the steam is expanded simultaneously 
in both cylinders, and that both pistons are worked on the con- 
densing system. The patentees of these engines claim to be the 
greatest economisers of space, power, range of expansion, regu- 
larity of motion, &c., that have yet placed their inventions before 
the public; and perhaps these gentlemen have a good 
claim. ‘There is no doubt that there is in the construction 
of these engines great range of expansion with regularity 
of motion, and the waste of space occupied in transmitting the 
steam from the first to the second cylinder is reduced in this case 
to a minimum, also the more rapid expansion oi the steam 
without the introduction of complicated parts, which last are the 
same asin the ordinary two-cylinder engine, with the cranks set 
at right angles. The power of the engines of the Triton is 30- 
horse nominal. There were present on the occasion of this trial 
the chairman of the Trinity Board, Captain Nesbitt, the Earl of 
Caithness, Mr. Douglas, chief engineer to the Trinity Board, in 
charge of the engines, and Mr. John Steward, of Blackwall, the 
maker of the engines. The following were the results: —Consump 
tion in four hours, 975 lb. of Welsh coals of average quality ; power 
developed 121°7, or 21b. per nominal horse-power per hour ; 
speed of vessel from an average of four runs on the measured 
mile, 7°5 knots, the weather, being very unfavourable; large 
flakes of ice almost covering the surface of the stream during the 
entire day, added to which there was a strong north-easterly wind 
blowing. 

The result of the trial, we are pleased to state, was most satis- 
factory to all parties concerned, the consumption of fuel being at 
the rate of a little over 2 lb. per horse per hour. 





THE YORKSHIRE MINERS.—THREATENING ASPECT OF AFFAIRS 

—The aspect of affairs in the West Riding colliery districts seems 
to be of a very threatening nature at the present time, and it is to 
be feared that another serious conflict between capital and labour, 
such as has been at work inSouth Yorkshire during the past year, 
will be the result. In addition to the strike of 600 or 700 miners 
at Messrs. Bower’s collieries, the union seem to be preparing for 
ageneral strike. A statement which has just been issued says : 
** After two years’ hard and low-paid labour, two years’ reduced 
and scanty wages, and two years’ pinching and suffering with our 
families, the time has now come when we have an opportunity of 
improving our wretched position. In March, 1868, our employers 
took from our wages from 10 to 12 per cent., and not content with 
that, some of them, in 1869, after they found that our unions were 
destroyed and we were at their mercy, took from us 74 per cent. 
more, thus making our wages less by at least 9d. per day, or 
4s. 6d. per week.” The circular goes on to say that the trade is 
now evidently very good, and they must not let this opportunity 
pass by without asking for their wages increasing; if they do they 
might be months, perhaps years, before another opportunity pre- 
sents itself. 


Tue INSTITUTION OF CIVIL ENGINEERS.—At the meeting of 
this society on Tuesday, the Ist inst., Mr. Charles B. Vignoles, 
F.RS8., president, in the chair, twenty-three candidates were 
balloted tor and declared to be duly elected, including ten mem- 
bers, viz. :—Mr. Horatio Brothers, Engineer to the Equitable Gas 
Company, Pimlico; Mr. Richard Speiman Culley, tngineer-in- 
Chief of the Telegraph Department, General Post Office ; Mr. 
John Gwynne, Hammersmith ; Mr. Robert Handcock, Sydney, 
New South Wales ; Mr. Samuel Keefer, Brockville, Canada; Mr. 
Charles Martin, B.A., Cork; Mr. William Mills, Engineer 
to the London, Chatham, and Dover Railway Company ; 
Mr. James Price, Engineer to the Midland Great Western 
and the Great Northern and Western (of Ireland) Rail- 
way Companies; Mr. Edward James Reed, C.B., the 
Chief Constructor of the Navy; and Mr. Clifford Wigram, 
Blackwall. ‘Thirteen gentlemen were elected associates, viz., 
Mr. John George Crampton, Westminster; Mr. Henry James 
Galton, B.A., Engineer's Office, Trinity House ; Mr. Henry Jamcs 
Burford Hancock, Temple ; Mr. George Hodson, Surveyor to the 
Loughborough Board of Health ; Mr. Henry Joll, P.W.D., 
Government of India; Mr. William George Laws, Newcastle- 
upon-Tyne; Mr. Richard Longlands, Resident Engineer, East 
Indian Railway ; Mr. John Marshman, General Manager of the 
Railways of Canterbury, N.Z.; Mr. William Morris, Resident 
Engineer of the Kent Waterworks, Plumstead; Mr. William 
Powell, Resident Engineer, Harbour Works, Douglas, Isle of 
Man ; Major Francis ignacio Rickard, Government Inspector of 
Mines for the Argentine Republic; Captain Frederick Smith 
Stanton, R.E., Officiating Consulting Engineer for Railways in the 
Provinces of Oudh and Rohilkund, India; and Mr. George Hunter 
Tait, Executive Engineer, Rajputana (State) Railway, Delhi, 
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RAILWAY MATTERS. 


Ir is proposed to bring forward in the House of Commons a 
general bill, under the direction of the Board of Trade, to facili- 
tate the laying down and regulation of tramways. 

Mr. PLIMsoLy’s bill for warming second and third-class carriages 
has been very vigorously rejected by the House of Commons, which 
was much amused at the idea of making these classes of passengers 
comfortable, 

Ir is stated that the directors of the North-Eastern Railway 
will shortly establish a telegraphic system of theirown, with their 
own wires, and under the superintendence of an electrician whom 
they will keep upon their staff. 

CotonEL Hutcuinson’s report on the Long Eaton accident 

lainly shows that had the block system been in operation on the 
fine the accident would have been avoided. “This system is being 
applied now to the whole of the Midland Company’s main line. 

A DEPUTATION of railway directors, headed by Lord Colville, 
Lord Haughton, Sir D. Gooch, and Sir Thomas Gladstone, had an 
interview with the Chancellor of the Exchequer in Downing-street, 
on Friday, on the subject of the remission of theGovernment duty 
on railway passengers. 

THERE is a prospect of a link line being constructed between 
Okehampton and Lidford, ten miles in length, at a cost of 
£150,000, by which the narrow-gauge system of the London and 
South-Western Company will be brought intocommunication with 
Plymouth, Devonport, and Dartmoor. 

THE report of the Pembroke and Tenby Company states that, 
owing to the depression which has prevailed in the district, the 
gross revenue does not show the usual increase over the corre- 





sponding period. The directors have made —— to Parlia- | 


ment for powers to extend the line about half a mile into the 
royal dockyard. 

GEORGE CRAPFIELD, the guard of the 8.10 train on Tuesday 
night from Broad-street terminus to Victoria station, was found 
dead in his van, his head being literally smashed to-pieces. It is 
supposed that whilst looking for signals as the train crossed the 
Finchley-road Bridge, his head came into collision with the bridge, 
as there was shocking evidence of such an occurrence near the 
spot. 

In all there are twenty-seven tramway companies asking for 
Powers over 515 miles of road, with a capital of four millions. 
For London alone there are seven companies seeking powers over 
125 miles in some of the most important streets ; while others 
have in contemplation systems of tramways for Manchester, 
Liverpool, Birmingham, Leeds, Glasgow, Portsmouth, and Ply- 
mouth. 

THE late accident to the Dawlish sea wall ought, in the opinion 
of the South Devon chairman, to be provided for partly out of 
revenue and partly out of capital. In the first instance the wall, 
for the purposes of economy, was not carried down to the rock 
throughout the whole distance between Teignmouth and Dawlish; 
and, as a consequerice, several breaches have been made from 
time to time. 

A BILL for the purpose of tapping the district called the 
Hounslow and North London Railway is now in Parliament. The 
promoters have asked for the co-operation of the Hounslow and 
Metropolitan Board, and two members of it have joined the new 
undertaking. Both lines can be made, joining the Great Western 
on the one hand and the North London on the other. Had any 
progress been made with the Acton and Brentford line, no 
encouragement would have been given to the new scheme. 

A PROSECUTION by the London, Chatham, and Dover Railway 
Company against a passenger for um rily causing a train to 
be stopped, by means of the apparatus provided for communicating 
with the guard, was instituted last week, and the case heard at 
the Dartford Police-court on Saturday. The defendant was Mr. 
John Usher, an auctioneer, of Canterbury, who, it appeared, a 
few days before, was a passenger by the company’s line from 
Canterbury to Rochester, and, having failed to alight when the 
train stopped at the last-named city, communicated with the 
guard when nearing the Farningham-road station, the consequence 
being that the train was immediately pulled up. A fine of 40s., 
and costs, was inflicted. 

On Saturday afternoon three men, who were employed in re- 
pairing the metals of the London, Chatham, and Dover Railway, 
near the Elephant and Castle station, stepped on to the up-line to 
get out of the way of a train which was approaching from Wal- 








NOTES AND MEMORANDA. 


THE services of the engineer and machinist are largely called | 


into use now in the manufacture of Scotch whiskey, which is 
exported to France in vast quantities, and thence brought to 
England under the name of French brandy. 


So.ip bisulphide of carbon, which has the ap 
cauliflowers, been obtained by Mr. Von 


rance of small 
Vartha by rapid 


evaporation, in the same way as solid carbonic acid is formed. | 


The solid sulphide melts at a temperature of 9 deg. Fah. 


Aw archeological discovery has been made at Gythion, in 
Lacedemonia, consisting of a cube-fashioned stone, with five 
conic «apertures, corresponding to the five well-known liquid 
Greek measures, of which hitherto all but the respective volume 
was known. The margin of each is inscribed with the corre- 
sponding designation. 

DramonDs first came to Europe in any noticeable numbers in 
the year 1534, from Golconda, a province of Hindostan. At 
present the Brazil mines, discovered in 1728, mainly supply the 
market. Borneo, indeed, sends a few, but India, which once 
furnished the whole world, is now almost worked out in the 
matter of diamond production. 


Tue following is said to be the present annual consumption of 
bread in Paris :—Bread (ordinary), 218,113 tons ; fancy, 130,943 
tons; brown, 8230 tons; rye, 678 tons; fine (pain gruau), 2000 
tons. Total, 359,964 tons. The quantity of flour required to pro- 
duce this amount of bread is nearly two millions of sacks. 
According to the above accounts, the daily consumption of the 
city is nearly one thousand tons of bread, and five tons of flour. 

THE statistics of the Board of Trade lately issued contain 
some items of information of rather serious import as regards 
the meat supplies. It seems that in 1509 we possessed 700,000 
cattle, 350,000 pigs, and 1,110,060 sheep less than we had in 1868. 
On the other hand, there was a considerable increase both in corn 
and grass crops. The number of s under corn crops in 1869. 
was 7,785,033, as against 7,499,215 in 1808, while the average of 
the green crops was increased by 174,07), a large proportion of 
which consisted of peas, 

Some papers on the action of compressed air have recently 
come before the French Academy; und on the occasion of M. 
Delaunay remarking on bolides and aerolites, General Morin ob- 
served that artillerists found that in firing over a level near the 
ground, the dust was raised right and left by the compressed air 
acted upon by the ball. Ancient cannoneers, he said, spoke of 
valleys as attracting balls, because in such situations the com- 
pressed air afforded the greatest obstacle to their passage. In 
tiring along a horizontal wall, an near it, balls deviated, so that 
if the wall was at the right, the balls went to the left, and vice 
versa. 


acre 


AN invention is at present being tested according to which 
ordinary galina is treated in an ore crusher, then rvasted in an 
ordinary desulphurising kiln, and mixed with carbon, preferably 


| in the state of tine washed pea or dust anthracite coal, in the pro- 


portion of half-and-half ; the mixture is next heated inacompound 
reducing the oxidising furnace, and dense white fumes or vapours 
pass of. These are couveyed into a separate chamber or recep- 
tacle, where the vapours are strained by passing through bags or 
screens of muslin or other fabric, or are allowed to deposit by 
being passed slowly through an extended chamber in the way in 
which lamp black, oxide of zinc, &c., are usually collected. 

THE Bombay Gazette, some months ago, told a strange story 
about a diamond, of which the following is a summary. There 
was lately for sale at Calcutta an almond-shaped diamond of 
large size, said to have belonged to the Duke of Burgundy, who 
was killed in 1477 in battle. Two years after the King of Por- 
tugal bought it, and afterwards re-sold it toa Frenchman, Baron 
de Sancy, who sent it as a present to the King of France by a 
servant. The man, being attacked by robbers, swallowed the 
stone, and, after his death, it was found in his stomach. Our 
King, James I1., next got hold of it. Louis XIV., the **Grand 
Monarque” of France, then gave £25,000 for it. When the 
French revolution came, in 1789, nothing more was heard of it 
for some years on, when Prince Paul Demidoff was its purchaser. 


| And now, after centuries of accidents, it once more is in India, 


worth-road. Just at that moment a goods train belonging to the | 


Midland Railway Company came up from Ludgate-hill, struck the 


men down, killed two of them on the spot, and the other died | 


very shortly afterwards, The atmosphere was very dense at the 
time, and this, it is supposed, prevented the men seeing the ap- 
proach of the second train. 
in the neighbourhood of London points to the necessity of some 
much more effectual arrangements for the safety of the poor men 
engaged in this very hazardous work. 


THE new Midland Extension from Cudworth to Barnsley was 
inspected on Thursday and Friday last by Colonel Rich, the Go- 


The frequent accidents to plate-layers | 


vernment inspector, who was accompanied by Messrs. J.S. Crossley, | 


the engineer, J. Underdown, deputy engineer, and the Superin- 
tendent of the Midland Company. The whole of the line was 


whence it probably first crossed the seas, 

THE largest known diamond is that in the sceptre of Russia ; 
for which stone, more than a hundred years ago, the Empress 
Catherine II. offered its owner the then enormous sum of £104,166 
13s. 4d., in addition to a pension for life of £1041 13s. 4d. Her 
offer was refused. Her favourite, Count Orloff, however, was 
more fortunate. He bought it, after all, for the first named 
price, minus the annuity, and presented it to his Imperial mistress 
on her birthday, in 1772. The Koh-i-noor, which, on Dhuleep 
Singh’s dominions being annexed by England in 184, was sur- 
rendered to Queen Victoria, originally weighed no fewer than 
800 carats. Clumsy cutting reduced it to 279. Finally it was 
re-cuthere in 1852, which further reduced its weight to, we believe, 





102} carats. Itis now the fifth of Kurope’s diamonds, whereas 
it once was only secon! in size to the Russian stone. What it 
has lost in weight it ¢ ily has gained in quality; seeing that 
| in proportion as a diamond in weight and size exceeds twenty 


declared fit for use, with the exception of the bridge which crosses | 


the Oaks quarry, which did not come up to the usual test. 
bridge is stretched across the quarry where the stone is being got 
at the present time, and it is stated that the rock has been cut too 
near the resting place of the girders. Stone buttresses will have 
to be built, and the opening of the line is postponed for a short 
time. Colonel Rich will again inspect the bridge before the 
branch can be opened for passenger traffic. 


A very important decision affecting railway companies and per- 
sons transmitting goods by rail was decided in the Barnsley 
County Court, on Friday last. A man named John Barroclough, 
an extensive fish dealer in Barnsley, sued the Lancashire and 
Yorkshire Railway Company for the sum of £13 15s. 6d. for 
seizing fish and for loss sustained in transmission from Hull. The 
plaintiff about three years 
riage, and after repeated applications the company seized a quan- 
tity of fish, &c., which came by their trains, and sold it for the 
carrisge due. His honour held that the company had a general 
lien on the goods, and on his being satisfied that the fish was 
sold to the best advantage and so soon as possible, he gave a 
verdict for £1 9s. 7d., damage done, and disallowed the further 
claim. 


On Tuesday morning an alarming accident occurred to the 
8.20 express (Lancashire and Yorkshire) train from Staleybridge 
to Manchester. Between Droylsden and Clayton Bridge the 
whole train suddenly ran off the rails. The three or four car- 
riages of which the train was composed, together with the guard’s 
van, were all turned over on one side. The engine remained 
standing, but had gone off the metals with the rest of the train. 
= hundred yards of rails were torn up on one side of the line, 

the way was blocked by the wreck until the afternoon. 
A goods train from Manchester, which was passing at the time 
of the occurrence, came into collision with the engine of the pas- 
senger train, but not so violently as to cause much further 
damage. The were all able to walk from as far as 
Clayton Bridge, and probably to resume their journey. The 
driver of the passenger engine received a serious injury to his 
foot, It was discovered on examination that a number of chairs 
were broken, which had —— caused the accident. 
the morning all the traffic chester to Yorkshire, or to 
places beyond Droylsden, had to be diverted, the railway com- 
pany taking their passengers by omnibus from Victoria station 
to London-road, to enable them to go by the Guide Bridge route 
of the Sheffield line, 


The | 


> refused to pay £3 6s. 11d. for car- | 








carats, it loses in effec 

AN interesting discussion as to the value of the spectroscope in 
connection with the Bessemer process of making steel has been 
going on in the Chemical News, arising out of Mr. Norman 
Lockyer’s statement in his recent Cantor lectures that it is of 
great service in directing the process. Practical steel makers 
appear to have but little faith in the instrument, though ** men of 
theoretical experience” are loud in its praises. Mr. H.C. Sorby 
probably supplies the most truthful statement of the case. The 
spectrum method would very much assist a comparatively inex- 
perienced observer, but he is by no means persuaded that it would 
be sure to give better results than those attainable by experience 
from the general colour of tle flame as seen by the naked eye, 
though even in that case it might be valuable for particular pur- 
poses. The flame at first gives a continuous spectrum, without 
bright or dark lines, subsequently the sodium line, and after- 
wards several bright red, green, and other lines. There are also 
developed dark lines, as if from absorption, which become more 
and more distinct, and then more and more faint ; and when the 
spectrum is just free from these dark lines, the blowing should 
cease. There are certain special lines which should be carefully 
observed, but these cannot be definitely described. 


THE eighth annual report of the Board of Public Works of the 
city of Chicago, in giving a history of the lake tunnel, says that 
observations on sound were frequently made during the progress 
of the work. ‘The first distinct notice of any thing of this kind 
was when the tunnel had been made one hundred yards from the 
land shaft. Just above the tunnel is the breakwater inclosing 
the inlet basia. The outside of the breakwater consists of round 
, laced 1ft. to 2ft. apart. The waves could be distinctly 

eard in the tunnel below striking those piles through 60ft. of 
earth, The next observation was the passing of steamships, 
when the tunnel reached half a mile or more out. ‘The 
different noises made by a vessel or engine passing over- 
head could be heard as distinctly through 30ft. to 40ft. of earth 
as on the surface of the water. 
much interest to determine how far suund could be heard through 
the clay. The miners thouglt it could not be more than J50ft. 
to 200ft. In order to be certain, observations were made when 
the faces were 800ft. apart, and sounds of blows of iron on stone 
or iron in the clay, but not on the clay itself, could be heard 
with great distinctness. Whether the sounds passed through 
800ft. of clay, or first through 30ft. of clay, then through 800ft. 
of water, and then through 30ft. of clay, is a question—probably 

r. 







MISCELLANEA, 


THE attention of Parliament is being called to the neglect of 
the water companies to supply water in the metropolis on 
Sundays. 

Four thousand of the South Wales and Monmouthshire miners 
have resolved to strike work in consequence of the refusal of the 
masters to give an increase of wages. 

PLANS are under consideration for covering the site of Newgate 
market with buildings having shors in their basement and ware. 
houses and offices above, the whole surrounded by a wide street. 

ARRANGEMENTS are being made to effect improvements in Lud- 
gate-hill, with which view several houses have been bought, and 


| also in Long-lane, Aldersgate-street, and St. Martin’s-le-Grand- 


WE are informed that Skinner’s vertical steering apparatus has 
been ordered for the Emperor Napoleon's steam yacht, and also 
for the new yacht building on the Clyde for his Grace the Duke 


| of Hamilton. 








A NEw library and museum will shortly be erected in the Guild- 
hall at a cost of £20,000, exclusive of the land, and a considerable 
portion of the money will be received from tue trustecs of Gresham 
estate in repayment of an old debt. 


A NuMBER of gentlemen of all politics at Liverpool have‘sub- 
scribed for and are about to present to the town a statue of Mr. 
Gladstone. The sculptor is Mr. Adams Acton. ‘I'he statue will 
probably be placed in St. George’s-hall. 


THERE is a proposal before the Commission of Sewers to. pur- 
chase, for £20,000, 6500ft. of ground at the west end of St. Paul’s 
Cathedral, which would then become public way, and the Dean 
and Chapter have consented to this arrangement. . 


THE Journal Offciel states that a convention for t! 
of a canal through the Isthmus of Corinth was sign 
on the th of February, between the Greek Minister 
on behalf of M. Maxime Chollet. The concesswonaires bin 
selves to commence operations within eighteen montis, and to 
complete the work within six years. The depth of the cinal is to 






be 74 metres, and the tolls are to be calculated on the basis of 
those charged for the Suez Canal. 
Ir has been stated by Nature that her Majesty's Government 


has determined to issue a royal commission to inquire into the 
present state of science in England. This step wiil be hailed with 
the liveliest satisfaction on all sides, and much gvod wii! cer tainly 
follow from such an inquiry, especially ata time when the arrange- 
ments for the prosecution of science in this country a 
ledged on ail hands not only to be “ chaotic,’ 
detrimental to the national interest. 

We (Zimes) are authorised to state that the freehold of her 
Majesty's dockyard, Deptford, has at length been disposed of, the 
Admiralty having given their consent to the conditions of the 
sale. The negotiations have been carried on on aalf of Mr, 














Austin, the purchaser, through Mr. Marsh, a city auctioneer. 
the dockyard and victualling yard being at present united, 
arrangements are in progress for separating he two yards by 
means of a high wall. The portion oi the yard belonging to Mr. 


Evelyn, on which the gasworks stand, has not been suld, and 
will also be divided from the other portion by a second wa 


Aw action for damages for injuries on a railway was 








Friday in Glasgow. Mr. John Wingate. clothi a suer 
and the Glasgow and South-Western Railway Company were the 
defenders. ‘Ihe issue was whether, on the 15th February, 1869, 
the pursuer, while a passenger in the carriage on the line between 


Milliken Park and Paisley, sustained severe bodily injury through 
a mineral train coming intv collision with the Ayrshire express, in 





which he travelied ; and damages were laid at £2 Jue jury 
returned a verdict finding the plaintiff entitled to £25". I the 
trial he was offered £400 by the railway company, but che offer 
was rejected. 

Mr. Hopeson’s wire tramway, which was tried on an experi- 
mental line at Markfield, near Leicester, last year, has 1 ‘con- 
siderable progress since that time. Thirteen lines, vary from 
short distances to four miles in length, have been constr and 





upwards of 100 miles are in course of preparation or uner ¢c 


tract. The French and Belgian patents have been pour i by 
MM. Cail and Co., the locomotive engineers, by wuom they ar 
being extensively worked, and a line of sixty miles is prejectod for 


the carriage of coffee in Ceylon, a five-mile section of which has 
just been placed on Brighton Downs, and will be ready for exhibi- 
tion in a few days. 

Ar the Fort Pitt Ironworks, Pittsburgh, Pa., a cylindrical boiler 
was constructed last year of steel plates jin. in thickness, by that 
establishment, for the Government, with a view to testing its adap- 
tability to such use, relatively with the iron. It was tested with 











cold water in presence of the proprietors of the works, the Govern- 
ment engineer ofticer—under whose supervision it was Huilt—the 
eminent constructing and mechanical engineer ‘'hatcuer Perkins, 
and others. Measurementof the girth of the boiler was made- 
with a steel tape—before and during the process of wor:ping in 
cold water, and when the pressure reached 780 ib. a permanent 
enlargement of 3fin. was found to exist in the direction of the 
circumference of the boiler, though no leaks were visibic, and at 
820 lb. rupture occurred. - 
Tue Iron Duke, a magnificent specimen of naval arcli!tecture, 
| was successfully launched from Pembroke yard on Tuesday even- 
ing. ‘his ship is built wholly of iron, and she is furtuermore 


armour-plated with iron slabs, Sin. thick, down to the warer-line. 
She is a very fine model, and it is fully anticipated that she will 
attain the speed estimated—namely, thirteen and a-half knotse— 
being propelled by twin screws, driven by first-class engines o 
800-horse power, on the trunk principle. Her armament :will 











| consist of fourteen Yin. guns, twelve tons each, so that taking this 





It was considered a matter of ; 


into consideration, together with her armour and the immense 
speed anticipated from her, she will undoubtediy prove a most 
iormidable antagonist. Her accommodation for officers and crew 
is excellent. The between decks are about 10ft., thus insuring, 
with other appliances, good ventilation. 





THE parliamentary committee of the Miners’ National A 
tion have issued an appeal to the minersof the United King/lom 
concerning Mr. Bruce's Mines Regulation Bill. The committee 
state that the bill wili not suit the wants of the mining popula- 
tion because (1) it does not provide that inspection shail be 
extended to ali iron, stone, shale, and coal mines ; (2) it does not 
contemplate a thorough inspection ‘* such as the miners have long 
desired ;” (3) the hours of labour for the young may be fourteen 
per day ; (4) the brick system is not touched, and there is no pro- 
vision for weekly pays ; (5) education of children is no longer a 
necessity ; (6) weighing is not made imperative; the obuoxious 
system of measuring and gauging may be continued ; and (7) it is 
not made imperative that there should be trained managers of 
mines, collieries, and pits. 

THE Glasgow University new buildings, crowning a bold eminence 
that overlooks the Kelvin and Partick on the south and south- 
west, are now rapidly approaching completion. The lecture rooms, 
which occupy the south and east fronts, are receiving their 
fittings ; the library and museum, which nobly fill the northern 
side of the great quadrangle, are ina state of great forwarduess, 
and the professors’ houses on the western side are far advanced. 
The great central hall, which crosses the quadrangle from north to 
south, has not yet risen above the foundations, nor the tower of 
the south front above the ridge, the contractors centreing their 
etforts on the parts needful for the opening inthe autumn. The 


socia- 











immense pile of building has a noble effect, produced more by 
skilful mass and outline than by ornament, which is sparsely em- 
ployed. Mr. Scott’s design shows the hand of a master, though 
he is evidently kept within very sober limits, 
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FOREIGN ACENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.PuHons Diizr, Bookseller. 

“ST. en ae B. M. ae —. 
MADRID.—D. Josz ALcover, itor and Proprietor 

ee Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiimer and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTIOE. 


*,* With this week’s number of THE ENGINEER we issue as a 
Supplement No, XXXI. of our Portfolio of Working Drawings, 
representing the Cornish Engine, Series No. II., Details of Iron- 
work of Capstan and Shears. Each number, as issued by the 
Publisher, will contain the Supplement, and Subscribers are re- 
quested to notify the fact at our office should they not receive it. 





of the 











There is reason to believe that the weekly sale of Tak ENGINEER is 
actually more than double that of the r ining engi ing journals 
combined, Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 











TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our to keep copies. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

A Sunscriper.— Write to the Board of Trade, Whitehall. 

W. K.— You can see the specification at No. 1, South Parade, Huddersfield, at 
the office of the Improvement Commissioner. 

A Constant Susscriper.—Messrs. Bailey, of the Albion Works, Salford, 
make a very good alarm whistle ; write to them. 

Diapason.—It is by no means easy to obtain really good information on the 
subject. We have not overlooked the matter you may rest assured, and we 
hope to supply you and others with all the information they require in a 
vay short time. 

Ww. . A.— We fear that your theory, though ingenious, would not work well 
in practice. The proposed construction is, as far as we know, novel. The 
best possible means of solving the problem is direct experiment, which you 
can easily carry out with an old boiler costing a few pounds. 

Norts Briton.—l. The power of a fan is found by measuring the height 
to which a column of water will rise in one leg of a syphon, the other leg 
being bent horizontally and turned to face the blast. 2. The larger the 
conveying pipes are the better. 3. There are fans which are practically 
— 4. The slower a fan runs with a given pressure of blast the 

er. 

W. E. R.--Practice varies enormously, no two makers adopting the same 
dimensions for the ports of steam hammers. Asa general rule, we find 
them smaller than the ports of steam cylinders of the sane diameter. An 
areo of one-twentieth that of the piston seems to answer very well for large 
hammers. For small hammers making a large number of blows per minute 
the area may be increased. Perhaps some of our correspondents can give 
you a word of advice. 





DRY BEARINGS. 
(To the Editor of The Engineer.) 

Sir,—The article on bearings in your issue of February 25th, for which 
a have the thanks of the Foreign Metaline Company, contains one or 

‘0 inaccuracies to which we desire to call your attention. Mr. Burlock 
is not alone in our business. Major F. C. Barger is assuciated with him 
in the ag t of the pany’s affairs both in Great Britain, on the 
Continent, and in the East. 

We also desire to state that the inference from the language you employ 
as to Messrs. Barger and Burlock being the inventors of metaline is in- 
correct. The merit and honour of the invention entirely and exclusively 
belongs to Dr. Stuart Gwynn, of New York, a gentleman whose great 
ability as a hanical engi and chemist is well known both in 
his own country and in England, and who has brought his remarkable 
invention to a perfect practical success after fifteen years of laborious 
research and experiment. By giving publicity to this note you will 
greatly ~~. Tae Foreign Metauine Company. 
1, High Holborn, W.C., March 2nd, 1870. 











MEETINGS NEXT WEEK. 
Tae InstiTuTION oF Civit Exctneers.—Tuesday, March 8th, at $ p.m. : 
“* Description of the Line and Works of the San Paulo Railway in the 
Empire of Brazil,” by Mr. D. M. Fox, M. Inst. C.E. 
Society or Enciveers.—The next oi meeting of the society will 
evening, March 7th, 1870, in the society’s hall, West- 
minster Palace Hotel, north entrance. A paper will be read on “ The 
Friction in the Steam Cylinder,” by Mr. Peter Jensen. The chair to be 
taken at half-past seven o’clock precisely. 
Civi, AND Mecuanicat EnGIneers’ Socrety.—Wednesday, March 9th, 
at 7.30 p.m.: Discussion on Mr. Haughton’s paper ‘‘On the Maritime 
Canal and the Nile.” 
Royat Unstrep Service Institution. — Evening meeting, Monday, 
Instead of the paper advertised to be read by ay Cc. P. 
oan th ag “On bye y a ee poner will be read : 
ronc! , Present and Future, Charles F. Henwood, Esq., 

Naval Architect. . ii 


Tus Encineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
the office on the following terms ( paid in advance) :— 
Half-yearly (including double number) .. .. .. £0 15s. 9d. 
y Pm  mggnny: eaeat tie a ae 9 £1 lls. 6d. 
it an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is regi i for tr ission abroad. 
Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 
Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. Riche ; all other letters 
to be addressed to the Editor of Tat Encineer, 163, Strand. 
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THE NAVY ESTIMATES, 

Mr. Curtpers brought forward the Navy Estimates on 
Monday night in an unusually dull speech—a speech pre- 
ming few or no salient points on which a non-political 
jo can comment. The debate which followed, though 
more animated, presented little to interest engineers or 
naval architects. From beginning to end Mr. Childers’ 
os was a glorification of economy, and a detailed account 

the means by which economy has been attained in the 
department of which he is the Lok The speeches of Mr, 
Corry, Mr. Samuda, and other opponents of Mr, Childers’ 
policy, were intended to prove that economy was obtained 
only at the cost of diminished naval efficiency, while acts 
of deliberate injustice were perpetrated as regards the 
contract system of building ahi In all this there was 
nothing very interesting to Staiders, It is not that the sub- 
ject did not deserve attention, but that the speakers failed 
to hazdle it like men who attached a national importance 
to the questions raised. We took no pleasure in listening to 
an ex-Lord of the Admiralty proving that he inaugurated 
certain reforms claimed as his own by a successor in office ; 
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nor was it specially cheering to hear Mr. Baxter explaining 
that in the naval stores might be found a supply of candles 
for transport —_ large enough to last ten years, while 
the pickles would suffice for four years and a-half to come. 
A dispute as to the merits of certain supplies of leather 
was hardly more exciting. In one word, it hes never been 
our fate to meet with a speech and a debate on the naval 
estimates of this country, so barren of scientific interest. 
Of course something was said about ships to be built, but 
that something was infinitely small. The intention of the 
Government is to push forward the construction of the 
most powerful class. of turret ships on the one hand, and 
of frigates of the Inconstant type on the other. As the 
representative of the first, we are to have the Fury, a ship 
of 5000 tons, resembling in some respects the Devasta- 
tion. The Fury is to have engines of 1000-horse power, 
and to go 133 knots; while the Devastation will have 
engines of 800-horse power, and go at 124 knots. The 
Fury will carry 1700 tons of coal, and the Devastation 
1600 tons. Neither will have masts, and each will mount 
four 35-ton guns. From this it appears that Mr. Reed is 
gradually drifting into the policy of building very big 
ships, the glory of the little Bellerophon, as we must call 
her now, having apparently departed. We have some idea 
that we once or twice mer th go say that big ships were 
essential if speed, offensive and defensive power, and coal- 
carrying capacity were required in combination. Certain 
Chief Constructors have said the same thing before Mr. 
Reed’s day, and many naval architects since. Our notions 
on the subject were, of course, treated with contumely; and 
it seems a little strange to find them endorsed now by Mr. 
Childers; but we have no doubt the matter can be easily 
explained, and we have no reason to find fault with the 
Fury for the simple reason that neither we nor anyone 
else outside the Board of Admiralty, and the Chief Con- 
structor’s department, know anything about her. Mr. 
Childers has hit upon a capital plan for disarming criticism. 
He simply tells us, “ We are going to build a ship of 5000 
tons, to carry four 35-ton guns in two turrets, and 1700 
tons of coal. She is intended to steam at 134 knots.” 
It is impossible to say much concerning such a 
statement as this. Perhaps our readers can make more of 
it than we have succeeded in doing. Besides the Fury, we 
are to have another Inconstant-—a ship which, by the 
way, Mr. Corry spoke of as a failure—a new frigate a 
cross between the Inconstant and the Volage, four new 
Staunches, two despatch vessels, two little craft for service 
in the Persian Gulf, a second Druid, and a lighter. All 
the ironclads are to be kept ready for sea, and no repairs 
are to be done to any vessel which are not indispensable, 
to which end the ships are to be kept away at sea out of 
reach of the dockyards as much as possible—the most 
important anticipated result of the whole year’s workin 
being that about two millions less money will be requi 
for the navy this year than was required in 1867-8, which 
is, of course, a very pleasant position of affairs—on paper. 
As no desert is, perhaps, without an oasis, so we find 
one spot in the barren waste of Mr. Childers’ speech on 
which to rest for a moment. It is embodied in the expla- 
nation of the worthy First Lord’s views on the subject of 
guns. The Admiralty are satistied with the present service 
guns, up to and including the 9in. 12-ton gun. They con- 
sider that more trial is required with the 15-ton gun before 
expressing entire satisfaction, which is somewhat remark- 
able, inasmuch as “ the trials of the 25-ton 12in. gun being 
“entirely satisfactory ” the Lords of the Admiralty “ accept 
it for the Monarch, Captain, and Glatton.” As it has thus 
been officially pronounced to be “ entirely satisfactory,” we 
trust that the attempts recently made to depreciate it in 
certain quarters will prove to be the first and last of the 
kind. Chilled shot and shell have, however, not proved 
very satisfactory, no fewer than four shells having-broken 
up in the gun within the last three months, while last 
month nine shet broke up in the 64-ton guns of the 
Warrior in a single day’s practice. Mr. Childers was too 
modest to stop to explain that the four shells were of a 
condemned pattern, issued to the ship from motives of eco- 
nomy. Nor did he allude to the circumstance — perhaps be- 
cause he did not know—that the breaking-up of chilled 
shot is mainly due to the presence of the holes for the 
buttons, and could be completely obviated by the adoption 
of such a system of rifling as Captain Scott’s, with con- 
tinuous ribs on the projectile instead of buttons. Further- 
more Mr. Childers is determined that the Devastation and 
Fury shall have the most powerful gun that can be got, 
and to this end he, being favourably impressed with the 
qualities of Whitworth metal, is about to give Sir Joseph’s 
guns a trial, but he will take great care to have no general 
or costly competition. We shall not stop tc consider the 
bearings of this remarkable statement now. Mr. 
is to have a grant of £5000, on which we sincerely 
congratulate him. He has served the Admiralty well; 
and although we differ from him on many matters 
of opinion, we are pleased to have the opportunity 
of stating here that we believe this £5000 grant 
might well have been increased without danger of over- 
rewarding Mr. Reed for his services. On the other hand, 
we find in this gift no evidence of discrimination on the 
part of the Admiralty authorities. While Mr. Reed has his 
salary increased year after year, and finally a hand- 
some sum awarded him by the State, we have a far older 
servant, and one fully as able in his own department, 
practically sent about his business. Mr. Andrew Murray, 
chief engineerat Portsmouth dockyard for more than 20 years, 
has been forcibly “ retired.” We cannot resist the tempta- 
tion to reproduce here Mr. Corry’s words in dealing with 
Mr. Murray’s case. Speaking in reply to Mr. Childers on 
Monday night, he said :—“ There has been another reduc- 
tion to "which I must advert, and which I think 
is one of the most unjustifiable acts ever perpetrated 
by a public de ent. I mean the forcible retire- 
ment of Mr. Murray, chief engineer of the navy. I 
have known this gentleman for the last thirty years; 
he is an engineer of first-rate ability, and has rendered 
services of the most valuable description. For many years 
Mr. Murray was at the head of the factory at Portsmouth. 
On the retirement of Mr. Lloyd last year he was moved 




















up to Whitehall, and employed at a reduced salary. I re- 
member pointing that out last yearas a most objectionable 
proceeding, because if you waut first-rate ability you must 
pay a proportionate price for it. What are the functions 
of consulting engineer to the Admiralty? The board call 
for tenders from the principal engineering firms throughout 
the country. They send in their tenders and designs ; aud 
the former practice used to be for the Controller to refer 
them to the chief engineer, who had the great responsi- 
bility—one which required not only eminent engineering 
knowledge and ability, but thorough trustworthiness of 
character—of advising the Control.er as to the tenders and 
engines he should accept. Such functions as those should 
obviously be placed in the ablest hands you can find. But 
now Mr. Murray is to be retired, and his duties are to be 
discharged by the Constructor of the Navy, who, though 
able as a shipbuilder, is not an engineer, and is, therefore, 
not competent to advise on engineering questions. The 
result is that the responsibility for an expenditure of some 


£200,000 or £300,000 a year will fall into inferior hands. 
I am glad to see that Mr. Reed has been rewarded for his 
valuable services ; that his salary has been increased, and 


he has received a gratuity of £5000. But when this has 
been done for Mr. Reed and Mr. Murray has been dis- 
missed, I cannot help thinking that Mr. Murray is just as 
much entitled to the favour of the Admiralty as Mr. Reed. 
You have rewarded Mr. Reed, and very properly so; but 
the way you reward your engineer, who stands quite as 
high in his own branch of the profession, is to dismiss 
him. I cannot conceive anything more unfortunate in the 
interests of the public service than this act ; and I am 
amazed that the First Lord should have assented to so 
grossly improper a proceeding.” Every syllable of this 
passage we heurtily endorse, and we venture to think that 
Mr. Keed would have done well had he used the great in- 
fluence which it is perfectly well known he possesses with 
the Admiralty to prevent the retirement of Mr. Marray 
without adequate reward. People who do not know Mr. 
Reed begin to say that he is anxious to concentrate all the 
administrative power of both his own and the engineer de- 
partments in his own hands; and it is just well that the 
chief constructor should, for the present at least, do 
nothing to lend even the colour of truth to such eminently 
disagreeable rumours. Up to the present moment it 
appears to us that the policy of the existing Board of Ad- 
miralty is marked by a studied contempt for the position 
and the claims of engineers; yet the country really owes 
quite as much, if not a good deal more, to men like Mr. 
Murray than it does to any shipbuilder whatever. Mr. 
Reed is not, we feel certain, any party to this line of action. 
He is under a moral debt to the engineering profession of 
the United Kingdom which he will find it difficult to re- 
pay; yethow are wetoexcuse his inaction in all that concerns 
engineers in the navy? It is not possible but that he 
could bring some influence to bear to prevent the placing 
of master shipwrights over the heads of engineers, as has 
been recently done in only too many instances. We trust 
that Mr. Childers and his colleagues may yet be induced 
to see that in treating engineers with contumely they are 
pursuing a suicidal policy. 

Little or nothing more remains to be said about the 
Navy Estimates which possesses a particle of technical 
interest. A question of some little importance was raised 
about the sale of certain anchors, which the Government 


answered after a very unsatisfactory fashion. We may, 
perhaps, return to the subject at another time. It is quite 


certain that neither Mr. Childers’ speech, nor the debate 
which followed it, has added a single item of information 
to the knowledge we already possess of the merits and 
demerits of England’s navy; and this being the case, we 
think we have said quite as much as is necessary about 
both speech and debate. 


THE FOREMEN ENGINEERS’ DINNER. 

WE are not amongst the number of those who disparage 
the time revered British custom of public dining. It is of 
some importance for men engaged in one common avoca- 
tion, and associated in the furtherance of one common 
object, to meet at times and exchange views as to things 
past, present, and prospective. Men’s minds are only too 
apt to think in one restricted area, giving no heed to what 
takes »vlace beyond; and men who work mostly by routine, 
deriving from the very continuity of that routine some 
special excellence of handicraft, are too apt to undervalue 
the labours of other men who evolve general laws, little 
knowing or heeding to what practical issue those laws may 
tend. Before men can become intimate, unburdening to 
each other their ideas freely, they must be introduced, and 
of all modes of introduction, certainly the most genial, and 
not the least useful, is that of public dining. Our readers 
will have read with much gratification, we doubt not, the 
abstract of speeches given at the dinner of Foremen En- 
gineers, and last week reported in our columns, and will have 
awarded the palm of merit to the one or the other according 
to special cast of mind or personal predilection. The chair- 
man’s summary of the changes that had, come over engineer- 
ing in the course of his long life was something to 
rouse the satisfaction and foster the pride of those 
who can only see in the record of successes achieved 
the foreshadowings of similar achievements; while the more 
abstract utterances of Professor Tyndall, toned down as 
they were to accord with the rule of post-prandial amenities, 
enunciated the thought, not obscurely veiled, that if 
England means to take the lead in industrial arts in times 
to come, as she has been wont to do in times gone by, it can 
only be done by combining the two requisitions of accurate 
special handicraft with sound theoretical knowledge. A 
defeat is half remedied when seen and acknowledged ; 
therefore we accept asa healthy indication of the times 
that the once half i ing, half-patronising way in 
which the English artisan would speak of the foreign 
artisan, has given place to the dictates of a sound 
appreciation and more tempered judgment. We are 
under no apprehension of being set down amongst 
the number of those who launch Jeremiads at what 
they are pleased to call the progressive inferiority of British 
artisanship. It isa good and useful thing for the world 
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when civilised nations enter upon the industrial arena and 
strive to excel each other in various branches of handicraft. 
By each step taken in this direction the community of 
nations has a guarantee that ideas and conditions of peace 
are in the ascendant. Much of the enormous progress 
which we English made in the industrial arts subsequent 
to the year 1815 down to a time which, to avoid discussion, 
we do not care to specify, is attributable to the fact that 
these islands had been free from the impoverishing conse- 
quences of war on our own soil, whilst continental nations 
were, for a long series of years, subject to that infliction. 
To expect that conditions of aid so abnormal would 
back up this country in perpetuity, enabling it to 
dispense with a study of the general principles 
which underlie all industrial art, is selfish and un- 
reasonable. Quite of the chairman’s opinion are we, 
that an Englishman is or ought to be able to hold his own 
in any field of industrial tabour to which he has been 
accustomed. While freely admitting this, however, we 
have all proper respect for a certain educational something, 
which has not very appropriately been called technical. 
Dr. Tyndall seems to be of our way of thinking as to the 
misuse, aud worse than misuse, of this name, the wrong 
ideas which the words technical education beget in the 
minds of legislators, who, mostly not of scientitic educa- 
tion themselves, gain loose ideas of the nature and attri- 
butes of science. By technical education the general pub- 
lic has come to understand, in so far as the term is under- 
stood at all, a certain localised and specific teaching in 
departments of science or of sciences ou which particulaz 
industrial arts depend. If we gather Dr. Tyndall’s 
meaning, he woud give the advocates of so-called 
technical. education to understand that no such complete 
divarication of any one branch of science from other branches, 
as contemplated by them, is possible. In this we quite 
think with Dr, Tyndall. ‘The advocates of technical educa- 
tion in the generally accepted sense would really, if their 
principles were carried into practice, only encourage a men- 
tal exercise having the very same sort of defect as the too 
special and unreasoned mechanical specialitities they so 
much deprecate in modern English workman—the defect 
which comes of working in a too restricted area. ‘To what 
extent any scientific training should be carried must be a 
matter determined and limited by many considerations. 
Time at disposal, natural capacity, industry, will all be 
elements of the limit to which a scientific education shall 
extend. There can be no question, however, we think, 
as to the right mode of beginning. The scientific student, 
like the artist painter, should begin by mapping out a 
broad comprehensive sketch, He shou!d be able to pre- 
sent to his mind a reasoned outline of the whole science 
in its fundamental laws and general principles. He may 
then fill in his picture little by little as best he may or can. 
Technical education—as people mostly understand tech- 
nical education—is as though, following out the artistic 
similitude, one painter should devote himself wholly to 
faces, another to hands, a third to feet—each part wrought 
at independently. Every man has a tendency to be work- 
ing in one groove, more than is good for the world or for 
himself if he belong to some special set; and what man of 
any worth or mark does not fall into this category? Dr. 
Tyndall himself will feel himselt all the better for the 
pleasant interchange of views in which he took part at the 
dinner. We remember the time when that gentleman, 
protesting against the valuation of science at the sum it 
would command in the patent market went to the  op- 
posite extreme of saying something of disparagement 
against men who cultivated science with any view to re- 
muneration at all, ‘This was extreme with a vengeance, it 
was —to put the case plainly —twaddle. Dr. Tyn- 
dall must not misunderstand us. We like men of 
extremes. By such alone knowledge is advanced, and 
we are proud of Dr. Tyndall as an advanced thinker, a 
clever writer, and a plain speaker. What we mean to 
express is, that whenever some Frankenstein shall set 
himself the task of fashioning a perfect man of science, 
he might best hope to succeed by incorporating Dr. Tyndall 
as one extreme, with a sharp patent law barrister, a 
working man, and—well, yes, why not /—our editorial 
selves. To be serious, we thank Dr. Tyndall! for his timely 
and graceful protest against the danger of wrongly wnder- 
standing the bent and purport of technical education. 


RIVER POLLUTION, 

Wuen it is considered that pre-eminently the question 
of the day is the removal and utilisation of town sewage, 
with the contingent purification of our contaminated and 
empoisoned rivers and streams, we shall not be taxing too 
severely the memory of our readers if we recal their 
attention to the opinions persistently advocated in our 
columns in connection with that important subject. Those 
opinions, whether regarded theoretically or practically, 
abstractedly or in detail, have received the fullest 
confirmation and corroboration from a source as reliable 
as authoritative. It is impossible that there could be a 
national grievance calling more loudly for redress than 
that which permitted one portion of the community 
literally to poison the other. The evil has been of old 
standing, endured with the patience and long suffering that 
are characteristic of the Anglo-Saxon people, and allowed 
to remain through the apathy and indifference which are 
equally characteristic of their rulers. But at last “the end 
cometh.” The remedy is at hand, and the cure will 
follow. More than five years ago the labours of the 
members of “The Rivers Pollution Commission” com- 
menced, and their first report has been just issued. The 
value, the importance, and the interest attached to reports 
of this description, it is impossible to overrate. Those to 
whom their preparation is confided, and who are charged 
with the collection of evidence, the conduct of experi- 
ments, the examination of districts and localities, the 
inspection of towns and dwellings, the elucidation of truth, 
and the exposure of falsehood, are totally free from bias 
or prejudice of any kind whatever. They have no party 
interests to serve, no self-interest to promote, no clique 
to support, and no faction to contend for. It matters 
nothing to them whether such and such a wealthy mill owner 





make his thousands by polluting a stream from its source 
to its mouth, and plead the alternative as a death blow 
to his fortune. They see nothing but the fact that the 
stream is polluted, the river is fouled—a state of affairs 
that nothing can palliate, and for which no excuse is ad- 
missible. Like the law, they are “blind to the agent, lynx- 
eyed to the deed.” 

Many would consider it altogether a superfluous labour 
to be required to a that our watercourses are polluted 
—as if there could be any doubt of it; but it must be 
borne in mind that it is open to an interested person to 
dispute the allegations of the commissioners. With the 
latter rests the “ onus probandi ;” they can assume nothing, 
take nothing for granted, deduce no foregone conclusion. 
The report to which we allude is based upon facts, 
ne of which are > but all of which are unim- 
peachable. They are founded upon personal observation, 
supported by the testimony of living witnesses; and where 
the unassisted organs would fail to supply tangible evi- 
dence, the aid of scientific and chemical analysis has been 
invoked to furnish the missing links of the chain. Persons 
who would be ready enough to impugn the validity of a 
proof based —_ the sight or the smell, are shamed into 
silence when the contaminating ingredients are presented 
to their view in the shape of so much organic matter in 
the gallon. The results of chemical analysis in which every 
grain,solid and fluid, is accurately and faithfully accounted 
for, afford testimony so irrefragible, that the most sceptical 
and the most obstinate cannot shut their eyes to it, nor 
plead willing ignorance as a justification of their unbelief. 
Tt must not be forgotten that this great and crying evil— 
the pollution of rivers, has been accumulative. A village may 
with apparent—we will not assert with real—impunity 
discharge its sewage into a river, but when that village 
becomes a town, and the town perchance a city, the real 
or imaginary impunity no longer exists, and that which 
was at first but a drop in the ocean, becomes quan- 
titively and qualitatively an integral part of the stream. 
Not only is the discharge of sewage into rivers in 
direct proportion to the population which exists upon 
their banks, but the demand for water for potable, 
culinary, and domestic purposes, is enhanced in a still 
greater ratio, and use and contamination are synony- 
mous terms. If we select the most innocent use, so to 
speak, that could be made of water-power—that of turning 
the wheel of a flour-mill—no one can say that it is purified 
by the operation. On the contrary, the state of agitation 
into which it is thrown, and the churning it undergoes, 
render it not only mechanically retentive of impurities, but 
likewise prone to absorb gases of a deleterious description. 
Yet this is nothing to the pollution to which water is sub- 
jected in manufactories before it returns to its parent 
channel. A consideration of the Irwell will serve as an 
example of the state of the rivers and streams generally 
throughout the valleys of the Mersey and Ribble, and it 
may be regarded as a fair type of the condition of all those 
which flow through the coal district of Lancashire. The 
Irwell issues pure at Erewell spring, at a distance of about 
two and a-half miles from the town of Bacup, and contain- 
ing 7°80 parts in 100,000 of solid matter in solution. In 
that short portion of its course it is made to serve the pur- 
poses of nineteen cotton factories, two dyeworks, one print- 
works, one sawmill, and two flourmills. It is needless to 
mention that the population of Bacup do not allow it to pass 
through the town without adding their quota of abomina- 
tions in the shape of sewage, filth, and refuse of every kind. 
Sewers and sewage tanks have been established by the local 
board, but they are powerless to contend with the evil. 
That no time is lost in commencing the poisoning of 
the stream is abundantly shown by the fact that in 
the next five miles of ite course its waters are utilised by 
twenty cotton and seven woollen factories, one sawmill, 
pipe-clay works, skin dressing establishments, printworks, 
ten gumworks, one gaswork. Its tributaries, which are 
exceedingly numerous, fully sustain the reputation of the 
mother stream in the quality of their contributions. Forty 
more mills and factories of different kinds are erected on 
the banks between this spot and Ramsbottom, so that it is 
no wonder that the water should be, in the words of the 
report, “ black and filthy.” The Local Board of Rams- 
bottom do not permit the construction of water-closets 
within the area under their jurisdiction, and on that ac- 
count strenuously deny that the inhabitants augment the 
polluted contents of the river. This is a fallacy, which we 
shall notice on a future occasion. The condition of the 
Irwell just above Bury is vouched for by the unerring re- 
cord of analysis. The solid matters in suspension have 
increased from 7°80 to 39°02, with a proportionate addition 
of other impurities, notably of chlorine, from 1°15 to 4°32. 
It would be to little purpose to enumerate seriatim 
the successive doses of poison, natural and artificial, 
that this unfortunate stream is compelled to receive during 
the rest of its course. Suffice it to say that below Man- 
chester the solid matters in suspension reach a total of 
55°80, and the chlorine amounts to 9°43 parts. Within 
the Irwell basin there are upwards of 10,500 factories of one 
description or another. When one comes to reflect upon 
the picture it is simply hideous. 

The united population of Manchester and its borough, 
Salford, is now over half a million, and the number is 
rapidly increasing. The Mancestrians have fallen into two 
serious mistakes in their ideas respecting the abominable 
condition of their river. In the first place, they do not 
hold themselves responsible for it, but attribute it to their 
neighbours higher up the stream, totally ignoring the effect 
of their multifarious manufactories and their immense 
population. Again, they assert that because privies and 
ashpits are employed instead of water-closets, the largest 
portion of that which constitutes the offensive and injurious 
components of sewage has been got rid of. In a word, 
they prefer carting away sewage instead of the removal 
by water carriage. The latter is the principle we have 
always advocated, and it will be subsequently seen that 
the report of the commission fully bears out the soundness 
and correctness. of our views. Unfortunately also for the 
statement of our friends in Cottonopolis, the analysis of 
the waters of the Irwell, above and below the town, de- 





monstrates that its last state is worst than its first. To 
a certain extent one is prepared to learn that our rivers 
are — in the manner, although not to the extent, al- 
ready described, but we do not absolutely realise what 
complete sewers apf are converted into until we hear 
that they are made the recipients of furnace ashes, waste 
from soil heaps of all kinds, and earth that has been ex- 
cavated from the foundations of houses, It may, perhaps, 
be satisfactory to some of our readers to know that there 
is a bright side, however evanescent, to the picture laid 
before them. The report mentions that the Hodder and 
the upper part of the Ribble still continue sweet and 
wholesome ; and thé Weaver, which chains a large portion 
of the northern part of Cheshire, is in a similar raré con- 
dition of purity. The term “crystal stream ” is not there- 
fore altogether a poetical license, nor universally a mis- 
nomer. How long these or any other rivers will continue 
in their present enviable state it is impossible to say. 
Once let the tide of manufacturing industry set in the di- 
rection of their banks and they will speedily become evén 
like unto the Irwell. In the evidence taken by the comn- 
mission the abstract fact of the pollution of rivers was 
stated universally without a single exception. Even those 
who admittedly contributed to the process of contamination 
denounced the practice, and advocated its discontinuance. 
It is rather amusing how the two principal parties en- 
deavour to shift the blame from one to the other. Thus 
the manufacturers complain that the water is polluted by 
sewage, while the inhabitants of the town recriminate 
by asserting that the foul state of their stream is due to 
the reception of manufacturing refuse. It must be ad- 
mitted that the proprietors of factories, while inveighing 
strongly against the practice of discharging sewage into 
the rivers, make no scruple of using them for that 
very same purpose themselves, There is very little doubt 
that many follow the general example because there is 
literally no use in doing otherwise. A millowner who 
receives polluted and filthy water from the factory situated 
above his own will certainly not endeavour to purify or 
filter it in any way before he discharges it again into the 
stream. He gets it dirty, and he transmits it in the same, 
or probably worse condition, to his neighbour lower down, 
and his example is faithfully adhered to by his brother 
proprietors. From this fact it is manifest that no partial 
remedy will avail to meet the exigencies of the case. The 
efforts of one or even of many individuals would be of little 
or no use. The evil is general, the remedy must be equally 
so. Active legislation, backed up by a vigorous and deter- 
mined executive, are the only means competent to grapple 
with the difficulty. The Government, in deputing a com- 
mission to investigate the whole subject, have taken the first 
steps. They have recognised the necessity of remedial 
measures. We trust it will not be long before we have the 
satisfaction of recording their accomplishment. 








THE WHITWORTH GUN AT SHOEBURYNESS, 


On the 2nd inst. some important experiments were carried cut 
at Shoeburyness. These experiments were intended to decide 
not only the merits of an iron casemate shield, but the powers 
of punching or smashing it possessed by various natures of 
guns,, The shield consists of three 5in. plates, each of the entire 
gize of the opening or embrasure iatended to be filled ; there are 
intervals between the centre plate and the front and rear plates 
of 5in., which are made up with a concrete of iron turnings 
weighing about 2401b. to the foot cube. The central and rear 
plates are bolted together through one of the concrete beddings 
by eight 3in. bolts with plus-thread screws holding spherical 
nuts at each end, the armour plates having cavities bored in 
them for their reception. The front and centre plates are bolted 
together through the other bed of concrete by eight bolts of 
similar pattern. These fastenings are so arranged that in no 
case does any armour bolt appear at the back of the shield. The 
port opening is cut out of the solid plates, rolled at Sheffield by 
Sir John Brown and Company; its dimensions are 4ft. in height 
and 2ft. 5in. in width. The supporting structure is a kind of 
box-work at the rear, covering the top, bottom, and sides of the 
shield, and composed of lin. iron boiler plate and Gin. by 6in. 
ang'e iron lin. in thickness, the cavities of this casing being filled 
with iron concrete. 

We need not dwell further on the construction of this shield, 
against which were arrayed one 25 ton 12in. Woolwich gun, 
one lUin. 18 ton Woclwich gun, the Rodman 450 lb. ldin. 
smooth-bore, and last but not least, a Whitworth gun, Sin. 
bore and 14} tons weight. We do not propose to record here 
the particulars of the damage done by each round. It will 
suffice to state that four shots were fired from the 12in. gun, 
three shots from the 10in. gun, none from the Rodman and in 
three from the Whitworth gun none of the guns succeeded in 
penetrating the target. The general performance of the 12in. 
and 10in. guns is so well known that we need say little or 
nothing about it; but very little is known about the Whit- 
worth gun, and as the three rounds fired contributed largély 
to the meagre existing stock of information, we shall contine 
our attention to these rounds; the results were in one sense 
extremely satisfactory. It will be borne in mind that the 
great point made by the Times against the Woolwich gun was 
that shell broke up in the bore. We were told, by implication, 
that, if we adupted the Whitworth system, we should have no 
trouble in this way. The Whitworth gun fired, as we have said, 
but three rounds, and the last of these demolished all the argu- 
ments of the Times ina moment. The following are the parti- 
culars of the rounds. 

Round 5.—Whitworth gun, tubular cartridge, 50 Ib. rifle large- 
grained powder, flat-headed shell of 39 1b, filled with 12 lb, of sand 
and sawdust to 403 1b; length, 31-5in., easy mechanical fit ; 
diameter of flat head 6°2in. Elevation 24 minutes ; laid at bull’s- 
eye 18in. right of spot to be hit. Velocity, 1169ft. Hit below 
middle of port sill 2ft. lin. from bottom, smashing out portion of 
the front armour plate, and glancing after striking middle plate. 
Centre granite block above port cracked for 2lin. where struck 
by splinter ; seven pieces of plate, fourteen of shell, and base 
plug of shell thrown on top of bottom casing, and to the rear .of 
the shield. ty 

Round 6,—Whitworth gun, tubular cartridge, 50 lb. charge 
ogival (1°5 diameter) headed shell of 3804 lb.; filled with 12 1b. 
of sand and sawdust (3924 1b., length 33°7in.); elevation 
19 min., laid as before. Velocity 1185ft. Hit on proper left 


lft, 9in. from end and 1ft. 9in. from top of plate; projectile buried 
whole to within Sin. of its rear; penetration 25°7in. 

Round 8.—Whitworth gun, 501b tubular cartridge and flat- 
headed shell of 389 1b., filled with sand and sawdust.(401.Jb ; 
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length 31-5in.), easy mechanical fit. Elevation, 18 min. ; laid as 
before. Projectile broke up in the gun. 

No more rounds were fired from the Whitworth gun. It will 
be seen from the foregoing—first, that the shooting of the 
gun at 200 yards range was as wild as it well could be ; secondly, 
‘that Mr. Whitworth possesses so little faith in the flat head that 
he has adopted the ogival jhead; and thirdly, that out of the three 
rounds fired one was rendered useless by the breaking up of the 
shell in the gun, not, be it observed, by its premature explosion, 
for the shell was not charged with powder. We feel that com- 
ment on these facts is unn at this moment. Let us add 
tliat Sir Joseph Whitworth attributes the premature destruction 
of the shell to a defect in the tempering. What will practical 
men think of projectiles whose success depends on the delicate 
manipulation, the necessity for which is indicated by Sir Joseph 
Whitworth’s apology ? 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 








SIEMENS’ FURNACES, 

Srr,—Our letter in the money article of the Times of yesterday, 
relating to Siemens’ regenerative gas furnaces, having induced 
inquiries for more information than it was possible to give in rela- 
tion to purely mechanical matters in a short letter to the Times, 
we shall be glad if you would allow us, through your columns, 
which are devoted to engineering and mechanical matters, to 
enlarge somewhat upon the short facts enumerated in that letter, 
copy of which we enclose :— 

“ Birkenhead Forge, Feb. 25. 

**Sir,—In justice to one of the greatest inventions of the present day, 
will you permit us to state our experience of the working of Siemens’ re- 
generative gas furnaces, which is rather called in question in an extract 
— the Coal Trade Review contained in your money artiole of this 
day ¢ 

“When building new works here we applied to Mr. Siemens for plans, 
and adopted his system exclusively for puddling and heating furnaces for 
large masses of iron and steel, and after several months’ working have 
every reason to be satisfied with them, confirming our previous expe- 
rience, extending over above seven years. The advantages are—enor- 
mous heating power, easily controlled ; great saving cf fuel, and im- 
proved yield of iron and steel; absence of smoke; saving of wear and 
tear of furnaces; and, for making large forgings, non-liability of the in- 
combustible ash from the fuel getting mixed with the metal under opera- 
tion. There are great numbers of these furnaces working on the Continent 
of Europe, for the practical success of which Mr. Siemens received a 
‘Grand Prix’ at the late French Exhibition. 

“ We remain, Sir, your obedient servants. 
“Cray, Iyman, anp Co.” 

We will take the advantages of Siemens’ furnaces in the order 
stated therein. The first is “‘enormous heating power easily 
controlled.” This needs hardly be dwelt upon, for furnaces 
which can melt wrought iron and produce Siemens steel must 
necessarily possess those qualities. 

“Great saving in fuel.” When it is considered that the heat 
produced by the combustion of the gas is so nearly absorbed by 
the regenerator (afterwards to be returned to the furnace) as to 
leave burely sufficient heat to produce the necessary chimney 
draught, it is evident that in comparison with ordinary furnaces, 
where long streams of flame issue from the top of high 
chimneys, there must be enormous saving in the consumption of 
fuel; this varies somewhat according to the nature of the work 
produced, but may be safely estimated at from 35 per cent. to 50 
per cent. 

“* Improved yield of iron andsteel.” It hasbeen said that the yield 
in some places is equal to the pig iron put into the puddiing 
furnace, but we find that we get an average of 97 per cent., the 
fettling being Hematite ore and a little ball furnace tap cinder. 
Absence of smoke is so evident an advantage, especially near large 
towns, that it simply requires enumerating. 

** Wear and tear of furnaces.” A saving in this item of cost is 
very apparent. A puddling furnace erected, and working for about 
five months, has needed so little repair that we should think five 
shillings would pay all the cost during that time. The last-men- 
tioned advantage is in the manufacture of wrought iron in large 
masses, and it is most important to be borne in mind that there is 
no “‘ liability of the incombustible ash from the fuel getting mixed 
with the metal under operation.” In the ordinary puddling 
furnace, whenever the fire-bars are stirred, which occurs several 
times each heat, a considerable quantity of incombustible ash 
from the fuel is carried by the keen’ draught from the grate 
into the furnace, and the portion so deposited mixing 
with the iron under operation prevents the proper welding 
of the parts, and causes the metal, when turned in the 
lathe or tooled, to present a dirty or speckled appearance, which is 
very detrimental to any machinery, both from the weakness 
caused by imperfect welding, as above mentioned, and also from 
the extra friction caused by the gritty particles, which induces 
heating of the working parts, sometimes to such an extent as to 
cause the disintegration of the metal. 

These appear to us to be the chief points of superiority of the 
Siemens furnaces for making wrought iron or steel, and it does 
appear to us that they are of sufficient importance to merit the 
earnest attention of all parties interested in the manufacture of 
those metals. CLAY, INMAN, AND Co, 

Birkenhead Forge, March 1st, 1870. 





STOMACHS ON GIMBALS, 

Sir,—I always read your abstracts of patents with interest; 
indeed, I find them extremely amusing. I also spend a good deal 
of time in the Patent-office library, and there I find a great deal of 
food for reflection. In hunting over recent patents I came, the 
other day, across some particulars of one recently secured by the 
indefatigable Mr. Bessemer. What a source of revenue that gentle- 
man is to the Patent office! He is as good as an annuity. Well, 
this time his patent has nothing to do with iron or steel, and only 
indirectly with blowing of any kind. The present patent may be 
defined as a humane patent, a physiological patent, a patent 
deserving the thanks of all that section of mankind who go down 
to the sea in ships. I wish you would allow me big type to state 
what this invention is. Charles Reade used big type to great 
advantage, and I don’t see why I shouldn’t. However, big type 
or not, here is the invention. Mr. Bessemer has found a way to 
prevent sea-sickness, What will Mr. Fowler think of this? No 
more Channel ferries wanted. Mr. Bessemer says that if we are 
only allowed to swing enough we won’t be sick. He hopes to 
hang passengers from Dover to Calais, &c., in gimbals, like com- 

ses. Now, the stomach is Ee of the man; therefore, if you 
ang a man, or woman, in gim' you h his or her stomach, and 
= you have the explanation of the h 
etter. 

From the Railway News I learn that “‘ A working model, which 
has been already constructed, shows the simplicity and efficacy of 
the plan. The suspended chamber in this model is hemispherical 
in shape, and can be made with a glass roof.” 

How on earth any one can tell from a working model whether 
the plan will suffice or not, I do not know. The model must, I 
fancy, be full size. In future, I suppose, the tween decks of the 
Dover boats will be fitted up with as many of these hemispherical 
chambers as they will h and‘ we 8 have the passengers 
= at each other like a lot of monkeys tied up in bread . 

‘alking of bread bags, is it not just possible that equally 
good results might be secured if Sp | passenger caused himself 
at starting to be sown up in a sack hung from the beams by a 
couple of hooks? The gimbal motion would be perfect, and no 

mbals can counteract the pitching action of a ship, Seriously 
thinking of patenting originat notion, I turned over a lot of 
patents to find if it was o - Inabout an hour I found enough 
to reduce Mr, Bessemer in my estimation from the position of the 


-line I have put to this 


cleverest man who ever lived to that of the next cleverest but two, 

for he has been anticipated. January 10th, 1853, a Mr. F. Schneider 

patented the invention described in the following abstract :— 
“No. 67.—Jan. 10, 1853. 

**TIn a bearing fixed in one of the side bars (A) of the cabin 
works a shaft (B), connected with an inner framework (C), which 
rises and falls according to the longitudinal motion of the vessel, 
the shaft (8) operating on a pivot on which the frame turns; within 
the frame (C) is another frame (D), containing the reclining 
chair or couch. The frame (D) swings on pivots placed at the 
head and foot of the frame (C). This frame (D) takes the lateral 
motion.” 

Here are stomachs on gimbals, or I am a Dutchman. But 


neither Mr. Schneider nor Mr. Bessemer can compete for a | 


moment with Mr. Horace de Namara, who in 1853 patented an 
invention thus described :—‘‘ Balloons are attached to seats, which 
are supported beneath by a ball-and-socket joint, and the balloons 
are inflated with gas, by which the seats become suspended.” The 
gimbal is a crude mechanical appliance compared to this. Mr. 
Bessemer is nowhere compared to M. de Namara. I give up the 
bag notion in disgust. The balloon patent has expired. I will 
have a balloon the very first time I cross the Channel. Asa 
Yankee friend of mine says, I will be ‘‘ boss of my own stomach,” 
and I beg to subscribe myself, 
ONE WHO HAS A HorkoR OF SALT WATER IN 
VIOLENT Morion. 





ENGINEERS IN INDIA. 

Sir,—It may be in the recollection of the public that some 
excitement was recently occasioned by the issue of a memorandum 
of the Government of India regarding the payment of commission 
by contractors to civil engineers. The Institute of Civil En- 
gineers emphatically and indignantly repudiated the existence of 
any such custom in the profession, and eventually an explanatory 
apology was tendered to that body. The discussion attending the 
issue and explanation of this circular had the unfortunate result 
of eliciting the animosity felt by civil engineers against the officers 
of Royal ingineers, and the professional journals in England espe- 
cially opened their columns to the denunciation of the military 
engineers in their departmental and social capacities. 

As a fit pendant to these circumstances, | enclose a copy of a 
circular which has been sent from England to many civil engineers 
in India, and would beg to inquire whether the circular has the 
approval and sanction of the Institute of Civil Engineers and of 
Mr. Kinnaird, M.P. ? 

In conclusion, I may add that the civil engineers employed in 
Mysore have expressed their dissent from the statements made in 
this circular. R. E, 

India, Jan. 31st, 1870. 

To THe Civi Excincers or tar P. W. D. 

The animus displayed in the late notification by the Governor-General 
in Council, imputing wholesale corruption to the profession of civil 
engineers, roust convince the civil members of the P. W. Department 
that it is useless any longer to hope that the Bengal Engineers will volun- 
tarily admit us to the footing of perfect equality in pay, privileges, and 
peusion, which we justly clam. And the apathy, if not hostility, of the 
Governor-General and his Council, shown by their yielding to the instiga- 
tion of our military enemies—so far as grossly and wantonly to insult us 
—proves that we must appeal to a higher authority for address. 

To the contemptuous rejection of the modest request which we, in 
common with other members of the so-called uncovenanted service, pre- 
ferred to the Secretary of State for more suitable pensions, have been 
added the silent neglect of our moderate representations as to consoli- 
dated salaries, and now an insulting and degrading aspersion upon our 
personal honour and integrity. 

The policy of supplication having failed, there remains open to us the 
policy of attack. 

The recent inspired paragraphs in various papers, and the imputation 
now made publicly by the Governor-General, show plainly what are the 
tactics of our adversaries. They intend to justify their retention of the 
patronage and control, and consequently of the loaves and fishes, in every 
branch of public works, by a general charge of corruption and dishonesty 
against civil engineers. 

We must meet this attack by open war, if we do not intend to submit 
to the position of mere drudges for the next ten or fifteen years. Once 
let the Royal Engineers get that firm footing in the new State Works 
which they have held in tae old Public Works Department, and it will be 
next to impossible to dislodge them. 

Our policy now is to make a combined attack upon the military regime, 
and bring all the influence of Parliament and public opinion to bear upon 
the separation of military from civil works, and the entire exclusion of 
military men from the latter, unless they resign their commission and 
become civil engineers. 

Mr. Kinnaird, M.P., has given notice of his intention to move next 
session for the appointment of a committee on Indian public works, and 
every effort should be made to induce the committee to report in favour 
of the above measure. But even if the committee should not, in their 
report, enter upon the organisation of the department, a well-digested 
collection of evidence, demonstrating, with all the authority of a blue 
bouk, the inefticiency of the present management, will, by deterring capi- 
talists from the investment of money in the proposed Puovlic Works loans, 
indirectly compel the Government to reform the department. 

Each civil engineer in the department is requested, in order to assist 
Mr. Kinnaird in making a thorough investigation, to forward to him, in 
confidence, such information as he may be able to give bearing upon the 
incompetency of military engineers and theinefficiency of the departinent 
under their rule. 

Such disg-aceful failures as those of the suspension bridges near Cal- 
cutta, the downfall of the Custom-house sheds, the recent fali of a barrack 
at Nusseerabad, and the failure of the Jubbulpoor church before it was 
finished, should be described in detail. Instances of the absurd discre- 
pancy between original estimates and actual cost vt works, which must 
be known to every member of the department, should also be given in 
detail. These will help capitalists to determine how much confidence 
they may place in the assertions of the military engineers as to the great 
saving they mean to effect in the cost of railways. A comparison of the 
time which has been wasted by the department in carrying out such 
works as the Burrakur Bridge, the Grand Trunk Road, the Lahore and 
Peshawur Road, the Ganges and Baree Doah canals, and the Goodavery 
works, with the time which contractors have occupied in making the 
Eastern Bengal Railway, the chord line of the E. Ll. R., and the Delhi 
Railway, will throw a good deal of light on the economy of military maa- 
agement, especially if accompanied by calculations of the money lost by 
delay on the Government works. 

Instances of the preposterous ignorance displayed by the Bengal En- 
gineers on all questions connected with ironwork, the use of steam, or 
other machinery and plant, and mechanical engineering in general, their 
opposition to all improvements, and their inveterate propensity to be 
“penny wise and pound foolish,” should be pointed out. 

In forwarding information to Mr. Kinnaird it should be clearly ex- 
plained what facts are so far notorious or published, or open tothe public, 
that he may use them on the committee without danger to bis informant; 
and which, on the other hand, must be considered private and con- 
fidential. Even the latter will often be useful hints as to the points on 
which witnesses should be examined. 

Every civil engineer who has been in India, and who happens to be in 
England when the committee is sitting, should ask to be examined. 
Arrangements will, it ishoped, be made to keep secret the names of those 
witnesses whose revelations might expose them to danger. 

There is no doubt that if these suggestions are thoroughly and gene- 
rally carried out a mass of evidence will be collected which will 
conclusively show the imperious necessity of taking the State works 
out of the hands of their present managers, and entrusting them to 
qualified professional men. 

Mr Kinnaird’s address is as follows :—The Hon. Arthur Kinnaird, M.P., 
2, Pall Mall East, 8. W. 

London, Octeber, 1869. 





THE French Iron TrapE.—(/rom our Correspondent.) This 
trade presents a tolerable amount of steadiness. The price of 
Franche-Comté pig, long depressed, has been reviving of late. 

LAUNCH OF AN Lxon STEAMER. —OnSaturday week Messrs. Hum- 

hrys and Pearson launched a fine iron screw steamer from their 

ingston Ironworks. The vessel, which is owned by Messrs. 
Brownlow, Lunsdens, and Co., was named the Marsdin, by Mrs. 
Bladworth, in memory of thelate W. Marsdin, Esq. Sheisintended 
for the Baltic trade, and her dimensions are :— Length, 260ft. ; 
breadth, 34ft. ; depth, 18ft.6in.; amd her tonnage, 15v0. 
Besides this vessel, Messrs, Humphrysand Pearson are building 
three other large steamers, one for Messrs. Wilson, Sons, and Co., 





two for Messrs, Bailey and Leetham, 
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COTTON PRESSES. 
(Continued from page 62). 

THE liabilities just described are to a great degree prertio’ 
against in the ‘* Accumulator cotton press” (Ashcroft and Handy- 
side’s patent), which ismade by Andrew Handysideand Co., of Derby 
and London, and which is probably the most powerful and efficient 
cotton press that has yet been constructed. In this machine there 
are three peculiar features which have their special and combined 
advantages :—(1) The revolving boxes ; (2) the Accumulator ; 
(3) the Differential accumulator. 
| he Revolving Boxes.—The press, instead of having four vertical 
| columns for supporting the upper frame, as is usually the case, 
has only three, two on one side and one on the other, the single 
one being of extra strength. The two boxes are attached to this 
column, and revolve upon it, as shown in plan, Fig. 15. DD, are 


FIG.15 











the two ordimary columns of the press; A and B are the two 
boxes revolving upon the large column C. While one box is 
within the press the other is being tilled from the floor above, and 
as it is open at the top a man can stand inside and tread the 
cotton down as it is inserted. This can be done effectually in the 





time that is being occupied with pressing and hooping the bale 
in the other box. A portion of the platform revolves with the 
box, and when one bale is removed from the press the second box 
is immediately pushed round and is ready for the upward stroke 


| of the follower. As these presses are constructed to compress to 


the utmost density, the boxes are made of wrought iron plates, 
strongly framed and planed on their internal surface. At the 
upper part three of the four sides open as doors. The bolt / is 
drawn by turning an eccentric g, either by hand or by a self- 
acting movement in the machine, and this allows the door a to 
open, and at the same time releases the bar ¢, which, passing 
round the end has held the side A. The door eis hinged at its 
lower end, and opens downwards when released by the screw J. 
The Accumulator.—The system of transmitting hydraulic power 


| through an accumulator has been chiefly used in connection with 


the working of cranes, dock gates, and other similar intermittent 
services where the power has to be conveyed a considerable dis- 
tance, and where it would be inconvenient to transmit the requisite 
force either by steam or compressed air, The accumulator is 
simply a hydraulic ram loaded at the top, generally by a box filled 
with iron, stones, orsand. The cylinder in which the ram works 
is connected to the pumps, and by the force of the water the ram 
and box are lifted. Just as by winding up a clock a power is 
stored which is gradually given forth as the weights fali, so the 
accumulator holds in reserve a force which can be immediately 
transmitted by opening a valve and allowing the ram by its weight 
to force the water in the direction required. In this cotton press, 
therefore, instead of the comparatively slow movement of the 
follower when the power is produced by intermittent and repeated 
strokes of a pump, the falling ot the accumulator instantaneously 
affords the necessary force, and in one equabl2 movement. The 
accumulator also forms a perfect safety valve, for instead of a 
spring gauge or the delicate knife—edges of a loaded lever pressing 
on a valve of small diameter, whose sensitiveness cannot always 
be depended upon, there is a dead load resting on a column of 
considerable size. As long as the load in the box remains un- 
altered the pressure per inch on the water remains exactly the 
same, and if the cotton has been brought to extra density, or 
there be any sudden obstruction exceeding the ordinary resistance, 
the worst that can happen is that the machine will stop. 

The Differential Accumulator.—This is an apparatus for mul- 
tiplying the pressure given by the pumps, and stored in the ordi- 
nary accumulator just described. The diagram (Fig. 16) will 

6 sufficiently illustrate the prin- 
o———m—__=_2@ ciple of the machine. Upona 
strong frame are fixed two hy- 
draulic cylinders, A and B, the 
former having a diameter whose 
area is greater—say five times— 
than that of the latter. The 
piston C has a piston rod D, 
which is continued into the 
cylinder B as a plunger or ram. 
Pipe G is connected to the accu- 
mulator cylinder, and pipe F 
leads to te press cylinders. Let 
it be assumed that the pressure 
as determined by the load on the 
accumulator ram is 500 Ib. 
to the square inch, and that 
i ii valve H being opened, the water 
i |i is admitted to the cylinder A. 

If the area of the piston C is 50 
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Uc square inches, the total pres- 
-—— sure upon it will be 25,000 lh, 
A and this force is taken through 
the rod D into the small 





cylinder B, which is full of 
water. The load of 25,000 lb. 
being divided over the smaller 
area of 10 "square inches, a concentrated pressure of 2500 Ib. 
(500 x 5) per inch is obtained, and this high-pressure water 
is conducted by the pipe F to the press cylinders. Of course 
for every gallon of water that enters the cylinder A through pipe 
G only one-fifth of a gallon is forced through pipe F, and so the 
apparatus affords a simple medium for multiplying power at the 
expense of speed. When it is remembered how enormous is the 
force that has to be transmitted, it will be seen, as has been pre- 
viously stated, that the ordinary mechanical powers oi the lever, 
screw, or pulley, could only be used for the purpose by construct- 
ing them of excessive size, and by incurring considerable friction. 
Although, as just mentioned, there is a relative loss of speed in 
the smaller of the two cylinders, yet as the water is forced 
through the pipe G by the direct and instantaneous action of the 
falling accumulator, and not by the slower process of pumping, 
the actual movement of the water through the pipe F is as quick 
as can be desired. : _ } 
It will easily be seen that if the action of the differential appa- 
ratus just described be reversed, it at anne — . ineans a 
ing speed at the expense of power. To do this a supply pipe 
aan accumulator ome be connected to the smali cylinder, 
and as the ram moves downwards the piston C forces the water 
to the press at a reduced density. That is to say, if, as just 
pecan the water from the accumulator enters the apparatus 
at a pressure of 500 lb. to the inch, the piston O will repel at a 
pressure of 100 |b. five times the quantity that is forced into the 
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small cylinder. The process of using the apparatus in both modes 
will be presently described, 
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The large engraving shows the general arrangement of two 


machines which can be conveniently worked by one accumulator, 
each press Laving a separate differential apparatus. ‘The cotton 
arrives from the villages in bundles, or half-pressed bales, which 
are taken to the upper floor of the building to be examined and 
sorted by women and children, who remove damaged or dirty 
cotton. The pumps being set to work, the loaded accumulator 
then rises, and the machine is — for action. The loose cotton 
on the upper floor, after it is weighed, is thrown down a hopper 
into the box that is clear of the press, and is trampled down. ‘The 
men upon the packing stage then push the boxes round, so that 
the full one is brought over the follower, the part of the platform 
that revolves with the boxes being provided with a catch, similar 
to that on a railway turntable, so that the box is securely 
fastened in its proper place before the rams commence working. 
In the engraving the machine upon the left is seen as the boxes 
are revolving, and in the machine upon the right the cotton is 
being trampled down in one box while the compressed bale is being 
hooped in the other. As is the case in all cotton presses, the power 
applied is increased gradually as the increasing resistance of the 
cotton demands it, and in the present instance the entire stroke of 
the rams is divided into three parts. The first movement may be 
given in one of two ways, viz., either by admitting the water at a 
reduced pressure from the differential apparatus to all the three 
cylinders, or by allowing the water to flow directly from the accu- 
mulator to the centre cylinder only. When the follower has risen 
as far as the increasing resistance of the cotton will permit, the 
water from the accumulator is allowed to enter the three cylin- 
ders, and, the power being thus increased, the follower continues 
to compress the cotton. The rams by this means having again 
continued their movement as far as the cotton will allow, a tinal 
and enormous pressure is given by opening the valve H (Fig 16), 
and as the water from the accumulator enters the large cylinder 
A of the differential apparatus, the pipe F conducts the concen- 
trated pressure in the small cylinder } to all the three press rams, 
and again multiplying the force which has been applied to them 
by five, they}force the follower against the cotton to its ultimate 
extent. ‘lhe valve H being then closed, the doors a and h (Fig 15) 
are opened in the manner previously described, and are now in 
the position shown by box A. The hoops having been passed 
through the grooves and fastened, the end door which has been 
now shut by the screw J, is released by turning the handle &, 
The exhaust valves are then opened, the rams descend, and the 
bale is pushed from the press and slides down a shoot to the floor 
below. ‘The second box, having by this time been filled with 
cotton, is pushed round into the press, and the operation recom- 
mences, 

With one machine from fifteen to twenty bales per hour are 
packed, or 180 per day of ten working hours, and the rate of speed 
within these limits is determined not so much by the action of the 
press itself as by the amount of time occupied in hooping and 
fastening the bales. A full box is always ready, and the process 
of compression is a quick one, owing to the instantaneous move- 
ment of the accumulator. As the weight in the accumulator 
remains the same, and the maximum pressure is obtained through 
the medium of the differential apparatus, the pumps have only to 
supply water at a moderate and equable pressure, equal to one-fifth 
of that finally exerted on the pressrams. Instead of the excessive 
strains on the pumps and engine which are in other hydraulic 
machines usually incurred during the last part of the stroke, they 
are in the present case moderate and always the same; and as 
the immediate delivery of the water tothe press cylinders is effected 
by the steady movement of the accumulator and differential 
apparatus, there is an entire absence of the percussive shocks which 
are incurred when the pressure is transmitted directly by the in- 
termittent strokes of the pump plungers. The press cylinders, not 
being subjected to these shocks, are the more endurable. 

To those who have seen in operation only the ordinary lever 
presses, or those worked by the direct effect of hydraulic pumps, 
the action of the accumulator press is most astonishing. The up- 
ward movement of the follower is so rapid when the opening of 
the valve allows the loaded avcumulator box to fall, that it would 
be impossible to provide cotton for a fresh bale quickly enough, 
were it not for the alternate supply afforded by the revolving 
boxes. It is in the happy combination of these with the accumu- 
lator and differential system that the advantages of the press are 
rendered practicable. Another point quickly strikes those who 
have seen only an ordinary Bramah press at work. So important 
is it to obtain the greatest possible power that when the cotton is 
approaching its maximum density, a pressure will often be put 
upon the pumps, which not only involves the liability of leakage 
and fracture, but also tries severely the power of the engine. In 
some of the best hydraulic machines the engines will sometimes 
approach almost to a standstill when the bale is much compressed. 

Tt has been considered one of the first principles of hydraulic 
machines that whatever pressure per inch is exerted on the press 
rams the same pressure must be upon and given by the pump 
plungers, the power gained being in proportion to the difference 
of areas. The differential system for the first time avoids these 
incidents, and in the accumulator press there is no more pressure 
upon the pumps when the follower is at the end of the stroke 
than when it is first commencing to move upon the soft 
cotton. In one of these presses recently sent to India, and con- 
structed to work with a pressure of 60001b. per square inch on 
the press rams, so as to give an effective force of 600 tons, the 
pressure upon the pumps is only 10001b., the differential appa- 
ratus multiplying it six times. 

In considering the comparative advantages of different kinds of 
machines, economy is oue of the most important points. It 
would seem almost needless to remark that power cannot be 
created, and that every ton of dead weight which is placed upon 
the cotton must be lifted by some expenditure of force. And 

et the plans that are sometimes tried really indicate that the 
inventor hopes, by great ingenuity, to set aside natural laws, and 
to make something out of nothing. So far as cotton pressing is 
concerned, the matter may be reduced toa simple problem. To 
compress to a given density, a certain number of tons pressure is 
required, and this can be effected by the combustion of a certain 
amount of fuel in a steam engine. The saving that can be effected 
is by reducing to a minimum the friction of the machinery, and 
in making the parts simple and easy to manage. It is now well 
ascertained by engineers that when very great force is required it 
can be obtained most readily by a hydraulic press, and it only 
remains to reduce as far as possible the special risks attending 
this kind of machine. In the accumulator press care is taken to 
expose but few parts to severe strains. The solid plunger and 
the small steel cylinder of the differential apparatus, and the 
solid rams and steel cylinders of the press, are the only parts that 
sustain the force given by the highly pressed water. There is 
not a single valve, gland, or other minute part that is so exposed. 
The expenditure of fuel is a matter common to all machines, and 
depends wholly upon whether a well-constructed engine and boiler 
is used, - It must be remembered when a maximum density is 
required, say beyond 401b, per cubic foot (when shipped), that 
every pound of cotton added beyond that amount costs more than 
the preceding one, and that in a rapidly increasing ratio. There is 
no doubt a saving in space and expense of management by obtaining 
a large number of bales from a small number of presses, 

It is most probable that whatever improvements may be here- 
after made in the principle of working, or the details of construc- 
tion, there will a no attempt to construct presses of a more 
powerful kind than the best now in existence. As just mentioned, 





the power that is necessary increases very rapidly with the den- | 


sity of the cotton, and after a certain point the extra expense of 
fuel and engine power would more balance the saving in 
freight, It is also somewhat difficult to fasten securely, bales that 
are packed very tightly. At present twelve or fourteen hoops are 
required round some of the bales, and any increase in the thick- 
ness of the iron would add to the expense, and render the hoops 


for fastening the bale, it is in this direction that improvement is 
still necessary, At present much of the trouble and expense in- 
curred in obtaining great density is neutralised when the bale is 
relieved from the pressure of the follower; as the elasticity of the 
cotton causes it to rebound, slightly stretching the hoops, and to 
fill up the space necessarily left between them and the cotton. It 
is impossible to draw the hoops quite.tight, and when extra care 
is taken to do this as well as possible the machine is kept idle 
during the time so occupied. 

To ship cotton at 35 lb. to the cubic foot, it is generally neces- 
sary to press it to 451b. or 50 1b. Most of the bales imported into 
the United Kingdom contain from 251b. to 35 lb. per cubic foot, 
and 40 lb. has hitherto been the maximum amount occasionally 
reached by hard pressing and careful hooping. With the accumu- 
lator press 581b. and 60 lb. have been compressed while the cotton 
is held in the machine, and by the use of steel cylinders this can 
regularly be effected. But till improvements are made in the 
present system of securing the bale, the weight when shipped 
will not exceed 45 lb., unless an unprofitable expense in the 
strength of the hoops and the time occupied is incurred. The 
question has often been raised by engineers whether the fibre of 
the cotton would not be injured by the very severe pressure now 
demanded, but the Manchester spi S$ raise no complaint, and 
with the exception of some of the better qualities, such as Sea 
Island and fine Egyptian staple, whose high price renders the cost 
of freight of less importance, the bales are pressed as tightly as 

ssible. 

PeThe experience gained by the manufacture and working of 
different kinds of hydraulic cotton presses has thrown considerable 
light on the amount of endurance which can be obtained from 
cylinders exposed to high pressure. For many of the purposes for 
which hydraulic power is used a slov movement not often 
repeated is all that is required, but in a cotton press strains of 
varying intensity occur in quick succession. As at a given pres- 
sure per inch the total force obtained is determined by the area 
of the ram, the best results would be given in large cylinders if 
it were only possible to construct them strong enough. But the 
tensile strain on the metal increases with the area exposed, and 
it is difficult to increase the thickness or strength of the material 
to a corresponding extent. Thick cast iron becomes spongy and 
porous, and even with cylinders of wrought iron, water at a high 
pressure, such as three or four tons per inch, will force its way 
through the interstices of the welds or joints. Cast malleable 
iron has been tried, with some success but cast steel has, up to 
the present time, proved the most successful material. As cylinders 
of small diameter present the greatest resistance to fracture, but 
there must be a point where the separate advantages of strength 
and large area meet, and this is found in a diameter somewhere 
between Sin. and 10in. That is to say, where there is a high but 
constantly varying working pressure, a larger total force can be 
conveniently obtained from two cylinders of 9in. diameter than 
from one of the same total area. 
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” a oe in apparatus for clipping or shearing horses and other 
animals.” 

8078. James Rionatt, Bury St. Edmunds, Suffolk, ‘‘ Improvements in 
reaping machines.” 

8079. Witt1amM Jonn Rivincton, Clerkenwell, London, “ Improvements 
in counting and registering apparatus.”—22nd October, 1869. 

3080. CHaRLEs Denton ABEL, Southampton-buildings, Chancery-lane, 
London, ‘‘ A new or improved manufacture of metallic tiles or slates 
for roofing.” —A communication from Alfred Cumile de la Marteliére, 
Rue Beranger, Paris 

3089. Tuomas Bevineton and Sypney CourTAULD, Spa-road, Bermondsey, 
Surrey, and Joun AnDREw Norsera, Almorah-road, Isli’ m, London, 
-" Sey ag teresa in machinery for breaking stone and ore, part of 
which improvements are applicable to hammers and _pile-drivin 
machines, and other machines in which weights have to be raised ont 
suddenly dropped.”—23rd October, 1869. 

3091. PereR WALKER, Bewsey New Hall, near Warrington, Lancashire, 
“Improved methods of and apparatus for rendering coal mines less 
injurious to those employed therein.” 

3096. Georce IRELAND, Handsworth, Staffordshire, ‘‘ Improvements in 
nut-crackers.”—25th October, 1869. 

310”. Joun Sippons Grierson and Roperr Purwips, Broughton Market, 
Edinburgh, N.B., “An improved machine or apparatus for bronzing, 
colouring, and illuminating cards and paper of all descriptions, the 
same being applicable to bronzing or colouring wall papers.”—26th 
October, 1869. 

3138. Taomas TaYLor and James Wass Davies, Manchester, ‘‘Improve- 
ments in apparatus for singeing horses.”—29th October, 186¥. 

$151. Jonn Clayton Mewsurn, Fleet-street, London, ‘‘A new or im- 
proved photographic process for preparing printing surfaces.”—A com 
munication from E. Rye, Odense, Denmark.—30th October, 1869. 

3185. Fetix Francois Samer, Rue du Boulois, Paris, and Alphonse 
ANTHOINE, Rue Corbeau, Paris, “‘ Improvements in metallic vessels 
intended to prevent all liquid or solid inflammable substances from 
igniting.” —3rd November, 1869. 

$199. SrepHen Busk, Pancras-lane, London, “ Improvements in bar iron 
for the manufacture of shoes for horses and other animals.”— A com- 
munication from Stanley Peter Youle, Rio Janeiro, Brazil. — ith 
November 1869. 

$206. Jonn Martin STAN ey, Sheffield, ‘‘ Improvements in furnaces and 
crucibles for melting steel and other metals, and in furnaces for heating 
steel and iron.”—5th November, 1869. 

$268. Tnomas Svow, Inner Temple, London, “An improved column for 
exhibiting notices at railway stations and other public places,”—12th 





Now , 1869. 
8711. Wittsam McKenzie, Taomas McKenzir, and James McKenzie, 
Dawson-street, Dublin, Ireland, “I ti pparatus for 
sharpening the cutters of mowing machines.”—A communication from 
Messrs. La Due, Blish, and Co., Chicago, Illinois, U.8S.—22ad December. 


1869. 

107. James Taytor, jun., Saltaire, near Bradford, Yorkshire, “‘ An im- 

 iguaann ia that description of hinery for bing wool or other 
bre commonly called Noble’s machine.”—13th January, 1870. 

181. WiLt1aAM Simons and ANDREW Brown, sw, N.B., “ Improve- 
ments in plant or apparatus used for dredging purposes.”—20th 
January, 1870. 

196. James Paton, Paisley, Renfrewshire, N.B., and Peter Harris and 
Rozsert Harris, Glasgow, N.B., “ Apparatus for gene- 
— carbonic acid gas for application to the extinction and preven- 
tion of fire.” 

202. HERBERT ray aged bas: nor ap 











of celestial bodies.”—A communication from Hall Colby, New York, 
U.8.—l7th February, 1870. 

500. ALBERT JEFFERS, Lynn, Essex, Massachusetts, U.S., “A new and 
useful hine for lding, ding, elling, and stamping the 
soles of boots and shoes. "—19th February, 1870. 








611. Witt1am Ropert Lake, F buildings, London, “An 
a ae pneumatic engine.”—A communication from John 8. Morton, 
Pp elphia, Pennsylvania, U.8.—2lst February, 1870. 





Patents on which the Stamp Duty of £50 has been Paid. 

511. Jonn MarsHatt, Trafalgar-road, East Greenwich, Kent, “Fluid 
safety gauges for steam boilers, &0.”—25th February, 1867. 

477. Witu1aM RippeL, Crosby Hall-chambers, London, “ Disintegrating 
wood, &o.”—2lst February, 1867. 

498. Henry PuRNELL, Glasgow, Lanarkshire, N.B, “Motive power 
engines.” —23rd February, 1867. 

ae JoHN ALisoN, Brightlands, Reigate, Surrey, ‘Steam boilers.”—25th 


4 a ee | ebruary, 1867. 
less easy to bend, Although innumerable devices have been tried ‘ 650, Winttam Youna, Straiton, Midlothian, N.B., and Perern Brasu, 





for making soup or other liquid food.” —22nd January, 1870. 

238, James BiIncHAM oTr and ALFRED Harpy Sevvers, Nottingham, 
“Imp ti truction of axle-boxes for railway, tram- 
way, and other similar engines, and trucks, and an improved 
method of lubricating the axles in boxes.” —26th January, 1870. 

255. Joun Epwarp STANDFIELD, Exeter, D: hire, “Imp t 
the construction of four-wheeled carriages.”—28th January, 1870. 

294. Witt1am Ropert Lake, South buildings, London, 
provements in sewing machine needles and needle arms.”—A com- 
m' from George Albert Lloyd, San Francisco, California, U.S. 


lst Febiuary, 1870. 
buildi London, “ An im- 


$19. Witt1aM RoBERT £, South tt Z8, 
fricti A from Francis Ashbury 


Lak 
ion clutch.”—A communication 
and Samuel Coit, Hartford, Connecticut, U.8.—3rd February, 


1870. 
$29. Jonn Wits and James So U; Market, Norwich, “An 
improved mode of cutting leather for the en and heels of boots and 


shoes.” —4th Janvary, 1870. 
Rashcliffe, near Huddersfield, Yorkshire, ‘‘ Improve- 
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ments in breech-loading fire-arms and in the manufacture of cartridges 
for the same.”—7th February, 1870. 

358. = oun WaRD = Joun a Broad-street-buildings, London, 
‘Improvements exe and drying yeast.” 

359. Henry Bonp and Jos Ley, Bolton, L hire, “‘ An i 
ment in the manufacture of quilts, counterpanes, table or toilet covers, 
and other similar fabrics.” 

370. Wiit1aM Davison, Southwick, Durham, and Wiit1am Ricwarps, 
Monkwearmou' Durham, “An improved ——— for preven 
the fouling of iron and other ships’ bottoms, and for preserving m 
and other surfaces.”—8th February, 1870. 

374. Jonn Tenwick, Grantham, Lincolnshire, “ Improvements in holding 
ay ees mowing machines, or other machines of like 


383. AnTHuR Fo.tey and Henry Fo.ey, Fisherton-street, o omny Ad 
pa! ” ap een pe ee geen gy ee ep etionts F4 
esigns on veneers and solid w: an e application thereo’ 
‘ood articles, and 








other decorative 


1870. 

388. Henry Temple Humpureys, Westbourne Park-road, London, ‘“ Im- 
provements in railways and in rolling stock to be used therewi with.” 

400. Frank Treopnitus Fe g3, London, 
“ An improved jug or pitcher.” ”—10th February, 1870. 

412. James Wituis Dickson, jun., field House, Sheffield, and Jonny 
Bares, Portland-street, Sheffiel eld, “Improvements in machinery for 
filing.”—11th February, 1870. 

474. Joun Henry SE nestle sleet London, “ Improve- 
ments in apparatus for applicable for purposes.” 
—A communication from nets Presper Berli 

476. Witt1am Ropert Lake, th ton-buildi London, “ An 
ss instrument for deburmnining the altitude and zenith distance of 

bodies.”—A communication from Hall Colby, New York, U.S. 
17th February, 1870. 

511. Witt1am Ropert Lake, Southampton-buildi London, “An 

ngine.”—A communication from Jobn 8. Morton, 


meumatic engine. 
Philadelphia, Pennsylvania, U.S.—2l1st February, 1870. 
an interest in o g any one of such applications 


ha 
chonid leave parti in —_s their objections to such application 
3 = office athe the Commissioners of Patents, within fourteen of its 











List of Specifications published during the Week ending 
26th February, 1870. 
1747, 1s, 10d.; 1814, 8d.; 1823, 1s. 2d.; 1831, 1s. 10d.; 1840, 10d.; 1887, 
; 1902, 8d.; 2045, is. 4d.; 2083, 2s. 6d.; 2104, 1s.; 2110, 4d.; 2112, 8d.: 
2118, 6d.; 2119, 6d.; 2131, 10d.; 2133, 6d.: 2134, 4d.; 2137, 10d.: 2140, 8d.; 
2143, 8d.: 2144, 1s, 8d.; 2145, In. 6d.; 2149, 8d.; 2153, Sd.; 2154, 4d.; 2155, 
Gd. ; '2156, 4d. ; 2159,f8d.; 2160, 4d.; 2161, 4d.; 2162, 4d.; 2163, 4d.; 2165, 4d.; 
2166, 8d.; 2167, 44.2168, 4d.; 2169, 1s.; 2170, 10d.; 2173, 8d.; 2175, 4d.; 2176, 
8d.; 2178, 4d.; 2179, 8d.; 2180, 10d.; 2181, 4d.; 2184, 4d.; 2186, 4d.; 2187, 
rp 2188, 4d.: 2189] 4d.; 2191, 4d.; 2192, 4d.; 2193, 4d.; 2194, 4d; 2196, 
; 2198, 10d. $900, 64; 2200, 4d.; 2201, 4d.; 2202, 4d.; 2203, 4d.; 2204, 8d.; 
2508, 4d.; 2206, Sd.; 2207, 8d; 2210, 4d.; 2211, 10d.; 2212, 4d.; 2213, 6d; 
2214, 6d.; 2216, 8d.; ith "ls. 10d.; 2218, I8.; 2219, 4d.; 2220, 4d.; 2222, 
4d.; 2224, 4d.; 2225, 4d.; 2926, 4d ; 2227, 4d.; 2228, 4c.; 2299, 4d.; 2231, 
4d.; 2232, 8d.; 2238, 4d; 2234, 8d.; 2286; 4d.; 2238, 4d.; 2240, 8d.; 2241, 
4d.; 2243, 4d.3 $253, 4d.; 2300, Sd.; 2324, 8d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price —— Sums exceeding 5s. must be 
remitted by Post-office Order, > pee at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, er Majesty’s Patent-office, Sou 
emgtanbulbdingn, Oban Chancery-lane, London. 


a———— — _——____., 


ABSTRAOTS OF SPECIFICATIONS. 
The following descriptions are made Abstracts prepared expressly for 
Tus EnGineer, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including = Steam and other Engines, Horse, Wind, and 
ater Mills, Gearing, Boilers, Fittings, &c. 
2404. J. meee, Grantham, “‘ Lubricators.’*—-Dated 11th August, 1869. 

In the crank plate or fly-wheel of the reaping or mowing machine the 
inventor casts a hollow and cavity, and such hollow or cavity he uses as a 
receptacle for the oil; the crank plate or fly-wheel may, however, be cast 
or manufactured in one or more parts, suitably together, to perform the 
necessary functions. He prefers to have it cast in one piece, to save the 
expenses of the fitting. In the boss or socket of the crank plate, through 
which the crank pin passes, he makes one vr more holes for the oil to pass 
through from the receptacle to the crank pin. In the crank pin, where it 
fits in the boss or socket, he makes one hole, which communicates with 
the -_ = the boss or socket of the crank plate, from which the oil 

the regulator ¢ or feed-plug, and one other hole which receives its 
supply . the r uy an ys the oil to the place where the 
connecting-rod works, In the centre of the crank pin the inventor makes 
a hole to communicate with the hole in the boss or socket of the crank 











plate, and into this hole he fits the regulator plug. 
2414. W. E. Newron, Chancery-lane, ‘‘ Centrifugal pumps.”—A communica | 
tion.—Dated 12th August, 1869. 

This consists in such a construction of the working parts of the pump ! 
as that while the vanes are restricted to the suction side or face of their } 
revolving disc or carrier the step bearing on such side or face may be 
dispensed  vahes are a) to meet in the centre of the 
carrier, and the latter is balanced or supported by reason of a vacuum 
established on the back of such carrier by or through the action of the 
vanes as arranged on the front of it. 

2415. J. Deas and R. C. Napier, Glasgow, “‘ Lifting jacks.”—Dated 12th 
August, 1869. 

The inventors construct a eo ta lifting jack for adjusting the 
level of the rails of the per ys, and supporting them 
temporarily during the operation a pe bn the sleepers, as follows :— 
They make a sole te of iron or other material about 10in. to l5in. 
square, round, or other ceed: Be shape, and with a short column cast 
or fixed on it, and in the top of this col umn they fix a bush of brass or 
other metal cut with a female screw thread, and into this bush or nut is 
screwed an iron screw with a swivelled a Faaished fit Ny ym to 
the underside of the rails to be lifted, and with side flanges to 
prevent the rails slipping off it.—Not proceeded with. 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

on. my U. Fairpairy, Southampton, “ Velocipedes.”—Dated 5th August, 








The inventor proposes ly to the cranks connecting rods ascending 
to pivoted enelions on wuilhttoe in levers set on bearings on the — 
through which the stem of the vt = wheel or wheels is passed, and to 
which socket the main bar, bars, or frame, forming the body of the 
machine, are fixed, wrought, or attached. In a bicycle this bar would 
extend to a fork in order to contain the wheel, but in tricycles, 
to which the invention is more particularly applicable, a curved or semi- 
circular — Pad yom Xd extremities of which are caused to 
= journals or bearings. One of the 
oscillating er : rovidi wah e a ‘saddle or seat. This lever is borne 
wich ich has a a or foot poont suspended there- 
himself from the saddle and rests all his weight 
on the stirrup, thereby throwing down the crank connected to its lever, 
and thus, when the ite crank has risen and is passing over its cen 
the rider seats himse A, FF to an eleva 
the crank connected to its lever is in turn 


‘orced down, and so on successively, thus the velocipede by 

the cranks mere tand motion of the body. The inventor 

also proposes to emplo; throw to machines to be 

worked on the above ciple. 

2410. “e6, E. Martin and L. J. Le Quay, “ Submarine tunnels.”—Dated 
» 1869. 


The ti be laid on the bed of a river, an arm of the sea, or a 
nn, inn may be bid os shores , and adapted as a safe and 
er a means of communication by railway between France and 
2417. 3 Hupson, Wolverhampton, ‘‘ Communicating in trains.”—Dated 
Within a case fixed the 
a case u eet Oo wate enben carriage 
i places an air ber made of it iron or caer suitable 
to which are Sed a valve and wi The air chamber is 
at a pressure of from 10001b. to 2000 Ib. per 
oe inch, though nthe presstre, even within these limits, is not 
trary. This is eff by means of an air-pump, which is screwed 
Nee aire ane ens tee aan Neem: somoved to obalt of it. 
The pump may be worked Ne dhe ong gd by any suitable method in use 
for working the pumps for charging air guns, 
2418. D. A. Gress, Milton-street, “Coating vessels.”—Dated 13th August, 





1869. 
To a mixture of tallow or other greases or fatty matters with resin the 


inventor adds a saturated solution of sulphur (in caustic or carbonated 
alkali or lime) in which copper has also been previously dissolved, 
although the copper might be omitted if thought desirable. 


2421. E. J. Hiv and R. tye Victoria-station, ‘‘ Signalling apparatus.” — 
Dated 13th August, 1 

This consists in fitting in the hand lamp two discs of coloured glass, 
aay green and red, which are held in frames centred upon studs or pins 
eins from the faces of a division plate slipped into the lamp. The 

have short arms or levers attached to them, which rods are jointed 
or pivoted. The rods pass up through the upper part of sd lamp, and 
against spring or other bolts fitted on Y= outside. These spring 
bolts are enclosed in vertical boxes, and have their upper ends shaped to 
form a loop or finger-hold below the ordinary hang-loop or handle. 
2426. J. y oomig 2 and 8. Partrivce, Darlaston, “ Velocipedes.”—Dated 
13th August, 1869. 
On either Mie of the driving wheel, and connected with the fork or 
pn A of the velocipede, the inventors attach a vertical plate of metal in a 
lane parallel to the wheel, in which plate they form a nearly vertical 
eh slot of jong radius, the ——_ side of the slot being turned 
towards the front of the veloci An arm or lever in a plane parallel 
to the wheel, and outside the slot otted late, is connected with the slotted 
plate i _— of a pin or guide fixed near the end of the lever engaging 
in the said slot. The fore end of the lever makes an obtuse angle with 
the ar, part, and its upper side, which is of a slight concave figure, 
bears against the roller fixed on the slotted late, nearly at the same 
level as the bottom of the said slot. The ier constitutes a ~~ 
under which the upper side of the curved end of the lever bears. In the 
hind part of the lever is a slot equal in length to the diameter of the 
circle described by the crank of the velocipede, and the pin of the said 
crank engages in the said ~~ The rear ends of the levers on either side 
the fork of the velociped iately beneath the feet of the person 
seated on the velocipede, on by pressing alternately on the said levers 
motion is given to the driving wheel, aud the velocipede made to advance. 
—Not proceeded with. 
2430. L. D. Newert, New York, U.S., “‘ Diminishing oscillation of vessels.” 
—Dated 14th, August, 1869. 

This consists in supporting a hollow frame of wood, iron, or other suit- 
able material on pivots affixed to pillars or supports in any suitable part 
of the vessel. Inside this frame, and supported by other pivuts p:aced on 
two of the arms thereof (the axial line of these said pivots being at right 
angles to the axial line of those before mentioned), is suspended a circular 
couch or sofa, the sectional form of which is that of a hemisphere or basin, 
the said frame and couch being so suspended in relation to each other and 
to the vessel that oscillation is reduced to a minimum, thus preventing 
the a feeling consequent on the rolling and other movements of 
a vessel at sea.—Not proceeded with. 

2434. 8. Smirn, Halesworth, ‘‘ Carriages.”—Dated 14th August, 1869. 

This consists in so constructing carriages that persons may pass on to 
or gain admission to the box, driving, or front seat, or to part thereof, by 
passing from the body of the carriage and through the hinder part thereof 
without incurring the danger and inconvenience of stepping on to or over 
or from the front wheel, as at present necessary, to reach such box, driving, 
or front seat. 

2446. H. H. Trevor, New York, U.S., ‘‘ Automatic registes for vehicles.”— 
Dated 16th August, 1869. 

This consists in the construction and arrangement of a peculiar me- 
chanism or apparatus which can be applied to or connected with any place 
of entrance, leading either to an edifice, apartment, or bridge, &c., or 
which can be combined with a vehicle of any kind, and which will register 
or record the passing of any person or thing, as a vehicle, &c., entering 
any such buildin , apartment, bridge, or vehicle, and by which the weight 
of the person or t ling so passing into such place is cs wused to register or 
record hia, her, or its passing. 

2447. 8S. Harvey, Haverstock-hill, “ Comiunicating in trains.”—Dated 16th 
August, 1869. 

This consists in fitting on the roof or other convenient part of each car- 
riage a box composed of two side pieces, a back piece, and a bottom or 
foundation plate. The lower ends of the two side pieces have lugs or pro- 
— for hingeing a second box to, which fits inside the first-mentioned 

x. This second box is provided with corresponding lugs, so that it can 
turn over upon its front. The second box 1s provided with an apparatus 
for displaying a powerful, bright, white, or coloured light, such as would 
be produced from a Roman candle.—Not proceeded with. 
$451. R. H. Cuarstuy, Beaconsfield, ‘* Velocipedes.”—-Dated 17th August, 

1869. 





The inventor provides and uses three wheels, two of which will hereafter | 


be termed driving wheels, and the.third the guide or steering wheel. The 
two driving wheels precede the guide wheel, and between these the body 
of the carriage is suspended in the manner followin , that is to say :—The 
driving wheels are connected by an axle, which is ivided in the centre 
between them The wheels are keyed or otherwise made fast at the ex- 
tremities of this axle. Each wheel has a crank on its portion of the axle, 
and thus can be made to rotate separately by applying the hand to its 
crank. The method of securing this independence of action tothe driving 
wheels is as follows. The axle is divided, as aforesaid, in the middle— 
one part terminates in a spindle, the otner is drilled out to form a socket 
in which this spindle may revolve. A nut is screwed on the end of the 
spindle ; the nut is provided with a washer. 
2457. R. F. Faire, Victoria-chambers, “‘ Locomotives and carriages.”— 
Dated 17th August, 1869. 

This relates, First, to improvements in the manner of supporting =e 
coupling up one end of a long carriage or wagon to a locomotive en, 

and to so dis: the superincumbent weight on its wheels that t oe 
shall be equally loaded at all times and under all circumstances of work 

. Secondly, to a method or methods of supplying steam from a fixed 

boiler of a locomotive to one or more pairs of engines which drive the 
wheels of a swivelling frame working on a centre pivot under the boiler, 
and tothe method of removing the spent or exhaust steam to the chimney 
for increasing the draught of the boiler fire. Thirdly, to a method of 
coupling up 2 paced ges together with the smallest rumber of wheels, 
these being so p! in ek oie: or bogie frames that curves of the 
smallest radii can be with ease. 


Class 3.—FABRICS. 

Including Machinery and Mechanical tons connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2398. C. D. Watson, Liverpool, ‘‘ Waterproofing fabrics.” —A communication. 

Dated 10th August, 1869. 

In order to manufacture compositions suitable for being used for water- 

proofing fabrics oy ote of gum arabic are first dissolved in 250 

of water. Tot are added thirty grains of the spirits of wine 
of commerce ; 300 grains of sulphate of alumina, and of potash or of soda, 
is then to be ground in a mortar toa very fine powder, and to this is added 

— little @ the ) oe solution mentioned above. The whole is 

ae 7 Ided into blocks or cakes ready for use. To 
ae a ae Ky cain, such as above described, to fabrics, to 
render them waterproof, the composition is dissolved in water. If the 
solution is to be used for treating woollen fabrics the composition is dis- 

solved in about 150 times its weight of water ; if for cottons, in about 100 

times its weight ; and if for linens or silks, in about75 times its weight.— 

Not proceeded with. 

2402. J. B. Austr, Blackfriars, ‘‘ Producing patterns on fabrics.”—Dated 

11th August, 1869. 

This consists, First, in printing or lithographing in colours (either 
black, white, or other colour) lace patterns upon the material known as 
vellum cloth, paper cloth, or nag cloth, or it mi —e be upon the mate- 
rial known as FES ee pe hment, wi which is produ by immersing paper 
in dilute acid. itterns are of the dimensions of the lace > be 
produced, the broad ody of the patterns represent the parts of the de- 
sign where braid is to be —_ in forming the lace, and the thinner 
lines represent the connecting threads.—Not proceeded with. 

2419. E. J. Grapnam, Shepherdess-walk, “‘ Folding textile fabrics.”—Dated 


13th August Keene 
li of hinery whereby two dif- 


ferent kinds of plaiting or folding, — me ordinary or single plaiting 
and the yes by or box plaiting, and of any desired may be pro- 
duced in one and the same machine by a simple adjustment, such folds 
being peeety weet together or = on, as required, by stitches in- 
troduced by hand or by a sewing machin 

2428. T. Sacar and T. Richmonp, Posner “ Looms.” —Dated 14th August, 


ms 

This consists, First, in certain improvements in the mode of construct- 
ing healds, and in forming the shed. Secondly, in an improved mode 
of working the taking-up and letting-off poe / beak Thirdly, in an 
improvement in the pic motion ; and, Lastly, in the application of 
a rod, rail, or roller, to hold the warp clear of the lay bottom. 


2444. G. SunpeRLand and R. J.Mipo.ey, Halifax, “‘ Spinning and doubling 
silk.”—Dated 16th August, 1869. 

in a method of dishing the upper a of the wharles 
(or the under surface of the bobbin bottoms), so as to get a large extent 
of bearing, and thereby mse with pins and notches for driving the 
bobbins in that class of ery for spinning and doubling, ee 
fixed spindles or studs are employed, thus effecting the driving 

thereof by frictional contact of the two surfaces, 
aes? 4 and E. J. Firron, Leeds, “‘ Spinning flax.”—Dated 16th 

ugust 

The inventors employ, in combination with drawing machinery suchas 














has heretofore been used in spinning flax, hemp, jute, and tow, a self 
acting mule carriage and headstock, tne carriage carrying spindles, and 
having intermittent to-and-fro motion (regulated so as to draw out, spin, 
and wind on the threads in the form of cops), and constructed and ope- 
rated after the manner of a self-acting mule headstock and carriage 
in spinning cotton. By this improvement cops of flax, hemp, jute, or 
tow yarns, are at once formed ready for the loom or otherwise, and con- 
sequently the labour and expense of reeling and oop forming ure saved. 
2454. B. Hunt, Lincoln’s-inn, “ Spinning yaras."—A communication.— 
Dated 17th ‘August, 1869. 

This consists in a method of causing the material to be spun, orroving, to 
be turned in the same direction and at an equal speed with the tw isting 
flyer, or other organ performing the same office, and which, by the aid of 
a traction operating on the thread, allows of its being spun directly on to 
the drum, independently of the rotary motion of the twisting flyer. The 
inventor also claims the es of this principle to machines for 
twisting or doubling yarn. this case a simple plate carrying the bobbin 
of yarn to be wound would replace the roving cams, but in all cases the 
operation would the same for two, three, or more yarns, as for ons 
roving of raw material. This system may be applied to the machines 
now in use. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2363. J. Brown, Edinburgh, N.B., “Irrigating and manuring land.”— 
Dated 7th August, 1869. 

The inventor proposes to effect the simple irrigation or moistening of 
the surface of the land by directing water thereon in the form of nume- 
rous fine jets, which, by intermingling, will produce a light shower or 
spray over the land. This shower or spray is obtained by the use of a 
series of soft metal pipes, by preference composed of lead, which may be 
supported in any convenient manner above the ground, and are punctured 
or perforated with exceedingly minute perforations, made, by preference, 
with a needle-pointed instrument, which punctures the pipe from the 
outside, and ins produces fine perforations, the smaller diasmeter of 
which is on the interior of the pipe. 

2367. W. R. Lake, Southampton-buildings, “ Sowing seed.”"—A communica 
tion.—Dated 7th August, 1869. 

The machine consists, First, of a frame rectangular in form, that is to 
say, about eight feet long and four feet wide and four inches thick, firmly 
jointed and bolted together ; Secondly, of a hupper-box, the lower part 
of which is made in the said frame, and the upper part of which is made 

separate, and set over the lower part. This hupper-box is fitted with a 
bottom along its entire length, consisting of a metal plate in which a 
series of holes are made at regular distances apart, and as nearly 
together as it may be desired to sow the seed. Over this metal bottom 
there is a valve provided with holes to correspond with the holes in the 
bottom, the valve being made long enough to cover the entire bottom of 
the hopper, and project a little beyond at one end, to allow room to con- 
nect it to a lever, by which it 1s opened or shut at the will of the 
operator. The lever is placed at the end of the frame, and formed and 
arranged to bring the upper end thereof within convenient reach of the 
attendant.—Not proceeded with. 

2374. 8. OsBorN, Shejlield, ** Reaping machines.”--Dated 9th August, 1869. 

This consists in bending up the back part of each knife at a right angle 
or other convenient angie, und in attaching euch knife to the knife-bar by 
means of the bent-up portion. A knife with the back bent up in this way 
is shown in plan or face view and in back view in the drawings attached 
to the filed specification. The knife-bar is to be set in a position cor- 
responding to the new position of the backs of the knives, and the knives 
may be attached to it by the ordinary process of riveting. 

2375. J. Sraniar, 8S. Dawson, and E. Davies, Birmingham, ‘* Dressing 
grain.” —Dated 9th August, 1869. 

The improvements consist in supporting within a suitable framework 
the following arrangement of apparatus:—At the head of the frame a 
cylinder is supported, which is constructed of wire gauze, and enclosed 
in an outer cylindrical case of zinc or other suitable material, in which a 
hopper is placed at one end, for feeding the machines with the material 
to be dressed. The shaft or journal running through the centre of the 
gauze cylinder is provided with brushes spirally placed, which form, when 
the shaft is revolving, wings or beaters that separate the extreme coarse 





portions of the ground grain, such as the bran, from the finer portions, 
the bran being, with the spiral action of the brushes, impelled from the 
| hopper to the opposite end of the cylinder, from whence it is delivered. 
The meal, during this process, passes through the gauze on to the end of 
a vibrating table or bed, which is supported trom the frame by connecting- 
| rods that allow of its free vibration, which is transmitted thereto by 
means of eccentric, crank, or other equivalent, the connecting-rods sup- 
| porting each table being adjustable, so as to allow the vibrating table to 
ave any dip or inclination desired, from the head where it first receives 
| the meal from the wire gauze cylinder to its termination. 
| 2422. T. Beckwitu, Stockton-on-Tecs, “‘ Reaping and mowing machines.” — 
Dated 13th August, 1869. 
The inventor dispenses with the toothed or other cog wheel gear and 
with the crank or eccentric now used for imparting a reciprocating move- 
| ment to the cutters, and such reciprocating movement is effected in 
the following manner :—The inventor provides a cam or wheel in which 
he forms a groove, such groove following a serpentine or zigzag course. 
This grooved cam or wheel is so mounted or attached to the travelling 
wheel of the reaping machine that when the travelling wheel revolves 
the cam revolves at the same time. In a convenient situation a lever is 
mounted upon a stud, and upon this lever a stud truck, or, roller, is pro- 
vided, which acts within the serpentine groove of the cam, sothat, when 
the reaping machine is moved over the ground, the rev olution of the cam 
causes the lever to have a reciprocating movement, which is communicated 
to the cutters of the machine.—Not proceeded with. 


2435. E. H. C. Monckton, Threadanecedle-street, “‘ Harvesting machines.” — 

Dated 14th August, 1869. 

is consists in the introduction of lamps on the ploughs and other 
implements, anc in placing lamps on the engine and in other suitable 
situations, according to the system adopted. Also in having a lamp to 
turn a dark side, like a dark lanthorn, signals are made, and in raising 
and lowering lamps by means of cords and pulleys both on the plough 
and on the engine. By these means ploughing and other work can be 
done as well by night as by day. 


2436. J. B. Rusuproox, Bury St. Edmunds, “Hurdles for folds.”— 
Dated 14th August, 1869. 

To the bottom and next horizontal bars of an iron hurdle the inventor 
adapts an upright piece of metal carrying a long wooden roller. This 
— of metal has a rod fixed to the back thereof about midway of its 

eight, and this rod has a long thread er screw formed thereon, which 
passes through a plain hole made in each of the hurdles, serving as a 
division for the two openings formed thereby, and by the upright sliding 
pieces of metal above mentioned. Two levers, one at each side of the 
aforesaid outer bars of the hurdle, fit on to the above-mentioned long 
screw. By means of these levers the openings in the hurdle may be ad- 
justed so as to be either narrower or wider, to suit the size of the lambs 
as they grow. The inventor propeses to adapt rollers to the top of each 
opening, and also each side of the middle upright bar of the hurdle ; the 
use of these rollers is to prevent the wool on the lambs being dragged off 
or injured as the lambs squeeze through the aforesaid openings in the 
hurdle, by which they enter and leave the fold. 

2448. F. Ransome, Queen-street-place, “ Artificial stone.” — Dated 16th 
August, 1869. 

This consists in subjecting mouldea a to theaction of a solution 
in close air-tight vessels or ure above 212 deg. 
Fab., or, in other — under steam, poeemaie. After the moulded 
mass has been bjected to the ing solution a sufficient time to 
insure the conversion of the soluble matters in the moulded matters into 
soluble ones, by opening a cock pi near the bottom of the 
vessel, the rei solution is forced or drawn off into a receiver 
or reservoir, by pref bya of steam, and the blocks or 
masses of the artificial stone are then allowed to cool gradually in partial 
vacuo, thus avoiding all liability to crack from sudden contraction, which 
is apt to be caused when the stone is cooled by free exposure to the 
atmosphere in the ordinary manner. When desirable, other solutions 
may be introduced into the air-tight vessel to effect further combinations 
in the stone.—Not proceeded with. 

2453. J. Eastwoop, Blackburn, ‘‘ Churning milk.”—Dated 17th August, 1869 

This relates, First, to horizontal beaters or dashers, and consists in im 
proved arrang of for giving them motion. In one 
arrangemeut the inventor fixes to the vessel con the beaters one or 
two toothed racks, into which are geared pinions fixed to the shafts of the 
beaters, and when the frame carrying the beaters is moved forwards and 
backwards the beaters have imparted to them a to-und-fro horizontal and 
revolving or oscillating motion.—Not proceeded with. 


Class 5.—-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, de. 

3439. J. MrrcHect, ns, “ Brick kilns.”—Dated 16th August, 1869. 

The inventor 1 jient number of Saye laces, which 
may be set at equal Ristanoes along both sides of the tween these 
fire-places dampers are provided, connected to flues ~  L on the out- 
side of the kiln. A number of chambers are used in this improved 




















and when ready to commence burning bricks or other articles the inven- 
tor prefers to fill three of the chambers with the articles to be burnt, and 
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to make fires in the two fire-places of the first chamber, two fire-places 
being provided in each chamber. At the opposite end of the chambers 
to the fire-places are dampers to open and close passages leading from the 
chambers to the outside flues, which flues are connected to the chimney. 
The two end chambers of the kiln are connected together by a flue run- 
ning under the kiln, for the purpose of conveying the heat which may 
have been used in the last chambers to burn fresh bricks in the first 
chambers. 





Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
2399. A. H. Branpon, Paris, ‘‘ Cartridges.”—A communication.—Dated 10th 

August, 1869. 

This relates to that class of metallic cartridges known as centre-fire 
cartridges, and consists in forming the pocket or receptacle for the fulmi- 
nate and disc or anvil, from the whole thickness of the head of the 
cartridge, by forcing itin from the outside, and then forcing the top of the 
recess so formed back again to the plane of the head of the shell, whereby 
the annular flange or projection which forms the pocket upon the interior 
of the head of the shell is made of double thickness, and thereby 
strengthened, securing more firmly the disc in its place. The invention 
also consists in strengthening the base or head of the shell with the said 
pocket therein by means of a perforated cup or disc, the inner edge of 
which is carried over and is firmly pressed down upon the top of the 
pocket or receptacle for the fulminate and disc or anvil. 

2427. W. Ricuarps, Birmingham, ‘‘ Breech-loaders.”—Dated 13th August, 


1869. 

This.consists in constructing breech-loading fire-arms in which the 
bieech is closed by a block turning on a horizontal axis at its rear end, 
with a hammer turning on a separate axis, and so arranged that its nose 
may be made to strike through the falling block directly upon the priming 
upparatus in the base of the cartridge. 





Class 7.-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

2407. J. Mayer, Brooklyn, “ Hoop skirts.”—Dated 11th August, 1869. 

This consists in a skirt in which the hoops are connected to the fabric 
of which the skirt itself is formed by being threaded through holes pro- 
vided at suitable distances apart in the fabric itself, so that the skirt is 
distended by the hoops, and the connection between the two is of the most 
substantial character, and, if desired, the hoops can be removed with 
facility to allow the skirt to be washed or worn without the hoops. The 
inventor makes the skirt and waistband off woven knitted or felted 
material, and the same may be of any desired colour.—Not proceeded with. 
2431. W. Marr, Homerton, “Imitating marble veneer,” dc.—Dated 14th 

August, 1869. 

The inventor first boils 6 1b. of glue in sixteen pints of water until 
it is cleared of all deleterious substances, and then adds thereto a 
pint of glycerine. He next boils 3 lb. of resin in three pints of linseed oil 
until the resin is entirely dissolved. He mixes the above solutions in a 
boiling state,and stirs the composition until it becomes of a white colour. 
The colours required to be mixed with this white composition for pur- 
pose of ornamentation and design are separately sifted in a dry 
powdered state. A suitable quantity of each colour is then placed in a 
heap on a slab or other surface, and a hollow or recess made therein to 
receive as much of the above described composition in a boiling state as 
will absorb the colour, and this mixture is then kneaded until it attains 
the consistency of putty.—Not proceeded with. 

2433. T. Coan, Truro, “* Sewing machines.”—Dated 14th August, 1869. 

This relates, First, to certain means for opening out the loop of the 
needle thread so as to allow of the use of a shuttle of sufficient capacity 
to carry a larger supply of thread than is now used—for example, an 
ordinary reel of cotton or other thread—and thus to avoid the necessity 
which now exists of frequently stopping the action of the machine to 
renew the supply of thread to the shuttle, or of rewinding the thread, 
cotton, or silk before iuserting it in the shuttle. Secondly, the invention 
relates to an arrangement suitable for giving out and taking up the slack 
of the needle thread when a large shuttle is employed. The loop of the 
needle thread is caught by a looper of peculiar construction, which then 
descends, and, while drawing down and elongating the loop, also expands 
it laterally, thereby providing a sufficient opening for the large shuttle to 
pass through. 

2460. W. R. Laker, Southaiupton-buildings, “ Sewing needles..—A com- 
Dated Vith August, 1869. 

The wires or blanks, being cut to the desired length for two needles, are 
thrown into a hopper, which has in connection with the same a feeding 
device This device conveys one blank at a time to the first set of a 
series of progressive carrying rollers, which take up the blauks in turn 
and carry them from one to the other while being so carried by the 
rollers. The needle blanks ure stumped, the eyes punched, and the eyes 
tested by a feeler, which will detect the blank not properly eyed, ana 
will stop the feed mechanism for its removal. Secondly, ‘the blanks 
being properly stamped, eyed, and burnished, the last of the series of 
progressive rollers will deliver the blank, by means of a conductor, to two 
parallel rotating carrying screws, which carry the blank over needle- 
pointing grinding rollers, the needle blanks, at the same time, being 
rotated during the operation of pointing the same by an endless friction 
belt. Thirdly, the stamping, eyeing, and pointing being performed, the 
said parallel screws will introduce the blank to two other parallel 
rotating carrying screws ; these screws aid in carrying the said blank— 
which is, in like manner, rotated by endless belts—up against a cutter 
wheel, which cuts the blank between the eyes, separating the needles, 
at the same time removing the burr from the needle heads, and finally 
the said screws discharge the finished needles at the end of the machine. 


munication, 








Class 8,-CHEMICAL, 

Including Special Chemical and Pharmuceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

2381. G. F ANSELL, Bernard-street, ** Iron and steel.”~—Dated 9th August, 

1860. 

This relates to the conversion of iron into steel or into wrought iron, 
for armour-plates, railways, and for other purposes, for the use of bisul- 
phate of potash or the bisulphate of soda, ora mixture of the two, the 
same being applied in such a manner as to act throughout the mass of 
melted metal. For this purpose the bisulphate may be placed at the 
bottom of a converting chamber or receiver, consisting of a vessel lined 
with fire-clay, and furnished with a bed of sand or loam. Into this 
chamber the melted metal is then to be poured; or the converting 
chamber may have ridges or ledges ranged round its interior, upon which 
the — may be disposed, to facilitate its mingling with the molten 
metal. 

2391. T. S. Bran, Pittsburg, ‘ Treating cast steel.”—Dated 10th August, 

1869. 5 

The inventor employs, first, manganese. In this case he makes any of 

the various oxides of that metal according to economic advantage, and 
reduces it to about the same degree of fineness to which the iron or other 
oxide has been reduced that is to be employed in the manufacture of the 
conglomerate or ‘‘ pig bloom” by the aforesaid process. It may be in the 
form of powder, but as it is important that it should be well and evenly 
mixed through the ore, it will be found desirable to have the two 
materials of about an equal degree of fineness. To determine the quantity 
of oxide of manganese that should be employed, it is best to commence 
with test mixtures, whereby to establish rules for the use of any par- 
ticular materials that are to be operated with. There is such a wide 
variation in the composition and denser both of the manganese and 
iron materials that no other method is safe. But it may be stated that, in 
general terms, a good test mixture to commence experimenting with is 
such as will give about one per cent. of metallic manganese to the weight 
of metallic iron in the “ pig bloom.”—Not proceeded with. 
5. 8. J. Woopnovuse, Leeds, “ Purifying gas.”—Dated 10th August, 1869. 
This consists of an external case made of brass or other suitable 
material, and is attached to the meter by means of a pipe and a union 
joint. Inside this outer case is a movable cylinder, cl at the top, but 
open at the bottom. The circumference or side of this cylinder is per- 
forated with longitudinal apertures wider in the middle and diminishing 
to the two points. 

397. H. Bessemer, Queen-street-place, “‘ Fusing metals.” — Dated 10th 

August, 1869. 

This relates to the supply of combustible gases or vapours to high- 
pressure furnaces in such a manner that the employment of forcing pum 
and engine power is no longer rendered necessary for such purpose. The 
inventor uses the vapour or gas obtained from petroleum, creosote, coul, 
oil, naphtha, or other liquid hydrocarbons ; and he constructs a boiler or 
vessel in which these fluids are vaporised and retained under such 
pressure as will cause them to enter the high-pressure furnace by means 
of their own expansive force, although the gaseous products of such 
furnace be retained at a pressure equal to several atmospheres in excess 
of the external atmospheric pressure. 

2403, C. Crosstey and R. Wuirp, Manchester, and T. Crossiey, Rochdale, 

“* Manufacture of size.”—Dated 11th August, 1869. 

The inventors dissolve Iter in muriate, and to obtain muriate of 

zinc, and in order to o this muriate of the desired strength they 











oun the muriatic acid with spelter until it has absorbed as much as it 
will hold in solution. The muriate of zinc may then be boiled with 
sulphate of alumina, and if it should be found desirable the acid left in 
the composition may be neutralised by soda or other alkali. The muriate 
of zine so prepared is added to and boiled with any farinaceous or other 
size such as is now employed for sizing cotton, woollen, and other yarns 
and fabrics, in the proportion of from 25lb. to 35lb. of the muriate of 
zinc to from 2401Ib. to 280 1b. of flour or other size. 


Class 9,—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


2351. W. B. Rust, Sheffield, “ Portfolio.” —Dated 6th August, 1869. 

The inventor secures inside the back of a portfolio or case of a similar 
character, of wood, cardboard, or other suitable material, loops or pieces 
of leather, or other suitable pieces of material in which metal eyes or 
rings are inserted, or other openings are provided opposite each other, 
through which eyes or rings are laces of leather or other suitable 
material, or cords or strings in lieu thereof, the same also passing through 
eyes, rings, or openings in leaves or particions of wood, cardboard, or 
other suitable material placed in the said portfolio or case, such leaves or 
partitions having secured to each surface a number of india-rubber, 
elastic, or pliable strands or pieces at suitable distances, either crossing 
each other or parallel as may be most suitable, so as to allot for each 
series of letters or documents a separate pus or position, say, for in- 
stance, letters or documents beginning with the letter A should be he- 
tween certain apportioned bands or substitutes, those under B between 
other bands or substitutes, and so on. —Not proceeded with. 


2354. W. R. Lake, Southampton-buildings, “ Holding gas-burner chimncys.” 
—A communication. —Dated 6th August, 1869. 

The chimney-holder consists of a ring fitting the body of a gas-burner 
with a number of radial arms for supporting the weight of the chimney. 
At the end of each arm is riveted « spring, which bears against the 
chimney to hold it securely in its place over the gas-burner. This spring 
is formed of a strip or plate of metal riveted to the arm, so as to bring the 
flat portion of the strip or plate of metal forming it directly against the 
chimney, while the arm is riveted to the ring so as to present its narrow 
end as the point to which the spring is riveted. The strip or plate of 
sheet metal before being riveted to the arm is bent forward sufficiently 
to cause it, when riveted to the arm, to form.a spring, against which the 
sides of the chimney, when inserted, shall bear. A second spring or 
spring tongue is formed from the plate or strip of sheet metal constituting 
the spring by punching it from the body of the strip or plate of metal, 
in which case the stiffness of the spring is reduced and the pressure of 
the two springs upon the chimney is in a measure equalised, or the spring 
may be formed of a separate piece of metal and riveted to the spring, in 
which case the spring is made semi-elliptic in form, with its ends curved, 
and is so riveted to the spring that the upper curved portion shall extend 
above the point of riveting and the lower curved portion shall extend 
below the curved point of riveting. 

2362. H. Branpretu, Manchester, ‘‘ Saw-handle cutter..—Dated 7th 
August, 1869. 

The circular cutter or cutters to be employed upon the curved edges 
fur which they are designed are composed of a number of rings or discs, 
each of which is constructed with a curved or bevelled edge, upon which 
are cutting teeth orsharpened projections, These rings, when collectively 
arranged upon a mandril or spindle, assume the form or profile of the 
rounded or curved edge which they are designed to cut ; and in order 
that the revolving cutters, when in action, may cut what is required, and 
at the same time maintain the uniformity of the curve they are operating 
upon, it is proposed to combine with the cutting discs one or more rings 
or discs formed without a cutting edge, which, when the cutters are in 
operation, bear upon the top surface of the curve, thereby preventing any 
distortion or overcutting by acting as a fence. 

2370. G. Rrrenie, Lewisham, “ Tents.”—Dated 7th August, 1869. 

The inventor joins the radial arms or ribs to a runner capable of sliding 
on the central pole, by preference, by a stop hinge similar in principle 
to that described in the provisional specification lodged by the inventor, 
dated May Ist, 1869, No. 1348. For the covering he prefers to use an 
article known as Rhea grass, or nettle grown in China and India, and now 
woven in England and used for dust coats and dresses. He prefers for 
the arms the use of zinc let into a stop hinge, and furnished at their outer 
ends with an eye or other meaus lv fasten the coverin: at that point. 
At the other or inner end the covering is attached to cords or stays passed 
through a ring at or near the top of the pole anc led down and attached 
to the runner, by which means the covering is raised to the top of the 
pole, whilst the runner is depressed to raise the arms.—Not proceeded 
with, 

2378. C. E. Brooman, Fleet-street, “Carrying eggs.”—A communication.— 
Dated 9th August, 1869. 

This consists in the use of separate cells or compartments for each egg, 
and by placing the eggs in these cells in such manner that they are firmly 
or sufficiently held or enclosed at both ends in an upright position. The 
inventor uses two kinds of cells or corapartments, one in the form of a 
pocket, the other a perforation in a sheet of suitable stiffened material. 
In order to form these pockets he takes a piece of the material known as 
“burlapa,” or other suitable soft material, and subjects it to pressure be- 
tween properly constructed dies. Then stamps it out into cells or pockets, 
each having small spaces between them ; but as a sheet of such soft and 
yielding material as burlaps would lack the rigidity necessary to preserve 
its form when stamped out, and be likely to sug out of shape when filled 
with eggs, it becomes necessary to add something to it to impart this 
quality. 

2379. A. Turner, Leicester, ‘‘ Utilising waste india-rubber.”—Dated 9th 
August, 1869. 

In order to utilise the waste strips above mentioned they may be wound 
singly on bobbins, or they may be simply placed in a basket or skip, 
from which they will be drawn into a cutting machine, which forms the 
second part of the invention. The strips are brought singly under the 
action of a series of circular cutters, whereby the stripis divided up into 
a number of threads. A wide sheet of rubber (any width) can be cut up 
into threads in the same manner in a machine of the same construction, 
which consists of any convenient number of circular cutters, according to 
the width of the strip or sheet to be operated upon. These circular 
cutters are mounted on a spindle, and are driven at a high speed. The 
cutting edges of these circular cutters are made to bear against a hori- 
zontal bar at the end of a weighted or spring lever. This bar, which is 
called the pressing bar, furms an improved feature of the invention. The 
circular knives or cutters are kept wet by causing water to drip thereon, 
and as the strip or sheet of rubber is fed forward by a pair of rollers, it 
passes over the horizontal pressing bar, which is forced by the weighted 
lever or spring against the-cutting edges of the rotary knives, and as 
these latter, during their rapid rotation, have a solid bed to bear against, 
the sheet or strip of rubber will be easily divided up by the rotary cutters 
into single threads, which will be drawn forward by means of suitable 
pressure rollers.—Not proceeded with. 

2384. R. Lonapon, Manchester, “‘ Safes aud refrigerators.”—Dated 18th 
August, 1869. 

This consists principally in forming a safe, cupboard, or refrigerator 
(for preserving or cooling cooked or uncooked meat, vegetables, pastry, 
butter, milk, or other articles of food), of slate slabs, either perforated or 
otherwise, and kept cool by the evaporation of water or other suitable 
liquid from a covering of canvas or other woven fabric, which is kept 
moist either by capillary attraction or otherwise.—Not proceeded with. 
2386. C. Lockman, Hamilton, Canada, “ Sewing machines.”—Dated 10th 

August, 186y. 

This consists in a sclf-adjustable thread regulator, so constructed and 
arranged as to permit the sewing of fabrics of different degrees of thick- 
ness without adjustment in changing from one to the other.—Not pro- 
ceeded with. 

2393. J. Cappick, ‘Birmingham, ‘‘ Candlesticks.”—Dated 10th August, 
1869. 


The inventor makes them in the form of a spring, the upper ends of 
the spring constituting the gripping parts by which the candle is held. 
In making the spring the inventor takes a piece of wire, and by bending 
it at its middle forms two nearly parallel am | arms, the ends of the 
arms being bent horizontally into a curved figure, the concave sides bein, 

sented to each other. e bottom of the spring is soldered to a me 

, and the latter is soldered to the bottom of the tubular body of the 
candlestick; when the — is thus secured in the candlestick itscurved 
ends are situated immediately below the nozzle of the candlestick and on 
either side thereof. On introducing the candle into the candlestick it is 
gril or held between the curved upper ends of the spring arms, and 
iat ereby prevented from falling from the candlestick. 


2394. F. Mazer, Marseilles, ‘‘ Matchbox candlestick.” —Dated 10th August, 
1869, 


This consists in annexing to candlesticks, chandeliers, lamps, lanterns, 
and other portable lighting apparatus, a closed reservoir or receptacle 
containing matches, of wood, wax, paper, or other material, so as to be 
able to light the candle or lighting apparatus. 

2396. W. Wricut, Birmingham, “ Knobs and spindles.”—Dated 10th August, 
1869. 


This consists in attaching to the spindle, either at one or both ends 
thereof, small, flat, steel springs, so placed that they may easily engage 
in a rack or tooth formed upon or placed in the bush or mount of one of 
the knobs. The knobs are pi with an aperture h the neck, 
and out through 


the head or face of the knob, at which point the aperture 


is countersunk to receive a ta or female screw which may be furnished 
with an ornamental rose or other head.—Not proceeded with. 
2401. A. B. Brown, Birkenhead, “Hydraulic printing presses.”—Dated 


llth August, 1869. 

The inventor employs a square preas of wood or iron, which consists of 
a top and bottom tube strongly clamped with iron bars, which bars at 
the same time form hinges, so that the top table may be folded back. On 
the other end of these bars is jointed a clasp, so that, when the top table 
is folded over and the clasp shut, the two tables will be held firmly to- 
gether. The two tables are placed at a suitable distance apart to receive 
the type form or copying book. 


24.4. J. Cross and J. McCann, Yarmouth, “ Soap.”—Dated lth August, 


1869. : 
soda, and China clay, and mixes 


The inventor takes ordinary — 
them well together in any suitable vessel; he then dries the mixture 
then forms it into any suituble 


either by artificial heat or in the open air, 
shapes for sale, or dissolves it warm water. It is then sold in a state of 
solution.— Not proceeded with. 
2405. G. Waite, Cheapside, “Pipes for smoking.”—A communication.—- 
Dated \1th August, 1869. 

The bow] in which the tobacco is to be put is connected by an ascending 
tube with another tube or canal, which, when the pipe is held in a par- 
ticular position, is situated vertical or nearly so, and which Lapeer hae 9 
the entire thickness of the stem and through two projecting parts of the 
stem, which form sockets or seats respectively for the plugs. The first 
plug serves merely as a stopper, whereas the other plug is made hollow, 
so as to form a kind of cup for receiving the liquid collecting in the canal. 
These plugs are to fit air-tight either in or upon the sockets by a screw 
thread or other suitable means, which allow of easily removing the pluge 
when required, whilst, when applied to their sockets, the plugs effectually 
close the two open ends of the canal, into which the tubular part of the 
further end of the stem opens, whereas in the other end of this tubular 
part is screwed or otherwise fitted the mouthpiece, which latter is provided 
with a cylindrical elongated part, the diameter of which is a little smaller 
than that of the tubular part, in order tu leave an open space all round 
between the outside and the inside of the tube, for the pu 2 of pre- 
venting the liquid collected in the cup or hollow plug from rising into the 
mouthpiece. 


2406. F. H. NeepHam, Mortgage, “ Cask apparatus.”—Dated Mth Augus 
1869. 


869. 

This consists of an apparatus which is termed the “diaphragm spile,” 
composed of a tubular spile of metal or other suitable material, to which 
is attached, in any convenient manner, a bag made of any substance, thin, 
flexible, air-proof, and neutral as regards the liquid with which it is to 
come in contact when acting as a diaphragm within a caskor other vessel. 
It is preferred to make this bag of india-rubber, as being unassailable by 
alcohol ; but muslins, animal membrane, and goldbeaters’ skin coated 
with india-rubber will be found very suitable for glass vessels. 


2411. W. Davis, Great Yarmouth, “Grinding ores.”—Dated 12th August, 
1869. 

This consists in constructing a cylindrical or other suitably shaped 
vessel for the reception of the ores or substances to be crushed, the bottom 
of which vessel is formed with sloping wells or depressions, into which 
stampers, provided for the purpose, drop or work, so that the larger 
pieces, which will naturally fall into these wells or depressions, w 
there receive the full blow of the stumpers, and as the pieces become 
communicated they will be more on the sloping portions of the bottom, 
and there they will receive the. rub of the stampers.—Not proceeded with. 
2412. J. Parrisn, Bolton, ‘‘ Hampers.”— Dated 12th August, 1869. 

This consists in forming a skeleton frame of ‘‘ spelks,” or strips of ash, 
oak, or other suitable straight-grained wood, either alone or in combination 
with sticks or rods of hazel or other material usually employed for such 
purposes, the said spelks, or strips of ash or oak, being first steamed and 
then bent to a suitable form, according to the shape and size of the skip 
or hamper. The willow rods or canes are then interwoven in this skeleton 
frame in the usual manner, and the border or edge formed in the ordinary 
way, with this exception, that the oak or ash spelks, not being capable of 
being bent down to form the border, are sawn off, and short rods or 
stakes of willow or cane laid in alongside them and bent over for the 
border.—Not proceeded with. 

2413. D. Barker, Northfleet, “ Artijicicl fuel.’’—- Dated 12th August, 
1869. 

The coal or other carbonaceous material is reduced to a state of powder 
or minute division, and the particles combined or agglomerated by the 
means hereinafter mentioned. For the treatment of one ton of coal or 
other carbonaceous material, about one hundredweight of pitch or other 
ordinarily insoluble analogous resinous substance is added to about two 
gallons and a-half of carbolic acid, and from five pounds to ten 
pounds of chloride of sodium (common salt) or other analogous salts, to- 
gether with such a quantity of water as may be considered requisite. The 
compound is then boiled, by which means perfect mixture of the materials 
is effected, and a permanently liquid compound produced. 

2423. J. E. Wootr, New Bond-street, ’"—A communication.— 
Dated 13th August, 186%. 

This consists in constructing an improved castor by mounting the ro- 
tating wheel or rollerin a frame, bracket, or arm, which is formed on, or 
fixed to, a plate or disc revolving in a horizontal plane, or nearly hori- 
sontal plane, on, or rather under, a fixed plate or disc, and in a socket, 
which may be formed by « flange or lip on the fixed plate or disc.—Not 
proceeded with. 

2440. H. Pinkus, Camden-road, “ Furnaces.”—Dated 16th Auguat, 1869. 

This consists in improvements upon the details cf aninvention granted 
to the same inventor, dated the 4th day of October, 1867. 

2792. These details are too numerous and of too minute a description to 
be comprised in an abstract. The reader is referred to the original 
specification. 

2441. J. Biype, Shejiield, ‘‘ Scissors.”—Dated 16th August, 1869. 

The inventor attaches or fixes a spring at one end to a loose bar or 
blade, forming a holder, situate at the side and riding on one of the blades, 
and at the other to its corresponding arm. The holder lies at the side of 
the blade, and is provided with a flat or broad surface at its base, extend- 
ing somewhat beyond the edge of the other blade, the holder being kept 
in position and guided by a pin or stud fixed to or inserted in its blade, 
and passing through a slot formed in the holder: 

2442. H. Dup.anp, Paris, “ Coatings.” —Dated 16th August, 1869. 

First coating: For every 20 lb. weight of linseed oil the inventor takes 
201b, of litharge in powder, 10 Ib. of minium or red lead, 6 lb. of umber 
in calcined stone, 6 1b. of alum in powder, and 10 1b. of tin in ingot, 30 
per cent. of turpentine, to be added at the moment of using the composi- 
tion. He boils the whole during four hours over a slow fire. During the 
last hour it is, however, requisite that the fire should be brisk enough to 
fuse the tin. Second coating : The inventor adds to the above prepara- 
tion 3 od cent. of beeswax and 3 per cent, of caoutchouc, and then boils 
the whole for an hour over a slow fire. Third coating : The inventor takes 
(according to the quantity required of a suitable consistency, to be applied 
with a brush); red of in powder and calcined ceruse or white lead, 
ground with oil and turpentine in equal quantity, and 5 per cent. of 
litharge in an impalpable powder; he then dilutes these ingredients 
with the same composition as used for the second coating, and then 
applies it over the second coating, but at an interval of twenty-four 
hours.—Not proceeded with. 

2129. J. Kenyon, Blackburn, “ Consuming smoke.”—Dated 14th August, 
1869. 

The improved apparatus consists of a plate or plates placed in the 
boiler flue underneath the fire-bars, and on the inner end of the plate or 
plates is built the bridge, or a pipe can be used, or any other suitable 
arrangement by which the air is heated and yor along the flue, and 
brought in contact with the back part or end of the fire, or the air can be 
conducted into the flames througn one or more perforated Pe placed 
over the fire ; at the entrance of the air passage along which the heated air 
passes is fixed a small dour, which is worked either by hand or by the 
turnace door or other machinery.—Not p: with. 


2432. H. T. Yates, Old Radford Mills, “‘ Manufacture of cops and spools.” 
—Dated 14th August, 1869. 

The inventor cuts sheets of paper, scaleboard, or its equivalent, into 
the shape of segments of a circle, and cuts off the angle. Each of these 
pieces he covers with paste, glue, or other adhesive substance. He then 
wraps each piece round a conical mandril, and thus forms it into a conical 
tube. He then punches a disc out of card, mill, or scaleboard, or their 
equivalent, and makes a hole in the centre of the disc, and while the 
conical tube is wet or damp, he inserts the perforated disc—ha’ pre- 
viously or glued its or rendered it adhesive—into the 
end of tube, the up a short distance from the bottom of 
the tube inside Piigen which past ha semen Gane ae a 
thin board or glue, or two pieces of wood to strengthen it. When the whole 
1s dry he cuts or punches out a piece at each side of the tube, at the wide 
end thereof, to receive the carrier of the winding apparatus employed to 
wind the thread which the cop or spool is to carry, and such cop or 
spool he colours and sometimes varnishes. —Not proceeded with} 

2437. G. Asn, Great Marlborough-street, ‘‘ Improved denture.” —Dated 14th 
August, 1869. 
consists in combining a woven or _—_ fabric or fibrous material 
t aechingit 4 


with the vul in the f the t | Ss 
it to be made very thin and light, combined with strength, affording 
it better holding properties in the mouth by reason of the woven or 
textile fabric coming into contact with the roof the mouth. The inventor 

to have one or more layers of the woven fabric combined with 


y The vulcanite, and — a mould in the usual way of shaping dentures 
made of vulcanite.—Not proceeded with, 


* Castors.’ 
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2438. T. Warp and W. 8. Brack, King’s Lynn, “ Twisting tobacco.”—Dated 
16th August, 1869. 

In an old system of the same inventor the leaf to be twisted around a 
care of tobacco was held down by the workman on to a flat table, and as 
the leaf was rolled up by the twist it was drawn forward along the table, 
nd at the point where it was rolled up into a twist a mallet was cat 
to strike it rapidly and press it into a groove formed in a fixed stop at 
the end of the table. According to the present invention the leaves to be 
twisted into a roll are placed on to the surface of a drum, which 
is caw to revolve as nearly as may be at the same surface speed that 
the leaf placed upon it is taken up to the twist ; and in place of the fixed 
grooved stop the inventor employs a small ——, to which a quick 
revolving motion is given at the time when the mallet is pressing the 
twist down towards the point where the cylinder and drum meet one 
another, the cylinder being caused to revolve in the opposite direction 
to the drum. By this means an even polished surface is given to the 
twist, and a firmer twist is also produced. 








BIRMINGHAM AT WORK. 
(From our own Correspondent). 

Di£-SINKING isa most important branch of Birmingham industry, 
and has had an existence since the year 1650. It is now almost 
wholly in the hands of “‘garret-masters,” who work for the larger 
manufacturers, its wide distribution having chiefly been brought 
about during the last half century. It has been well remarked 
that as the die-sinker executes almost all, and insome cases quite 
all, his work for various manufacturing houses, he seldom gets 
the credit of his performances with the public. Some well- 
known manufacturer in Birmingham, London, or elsewhere, 
brings the finished goods into the market often stamped with his 
own name, and absorbs the praise justly due to the garret-master, 
up an entry in a back street, who is the real author of the work. 

The principal departments of die-sinking in Birmingham, as 
indicated by theindustries in which dies are most largely used, are 
coining, medalling, button-making, steel seals, and ornamental 
metals, 

- The demand for dies used in coining has been subject to consi- 
derable fluctuations, owing in many cases to Government inter- 
ference. In 1812, dies were made for coining gold forty- 
shilling pieces, of which 800 were struck, the only gold coins ever 
struck in Birmingham. They were fora banker in Reading, 
named Monk. Two millions of penny tokens for circulation 
among the British forces in Spain were struck in the same year 
from Birmingham, Wilkinson and Fereday, the great iron-masters, 
largely occupied the die-sinkers on designs for tokens about the 
same period. The opening of the first forge at Bilston, and the 
launching of the first iron oat on the Bradley Canal, were circum- 
stances each regarded by Wilkinson as of sufficient importance to 
justify the issue of emblematic tokens. The issue of gold tokens 
was, according to Mr. Timmins, stopped by the Government at the 
onset, and that of silver, copper, a eee metals was with some 
temporary exceptions declared illegal after January Ist, 1819. 
The only coin now produced in Birmingham is the current copper 
coin for English and foreign Governments, by Heaton and Sons, 
and James Watt and Co. (Soho Works). 

Medalling is an important industry, affording considerable 
— to the Birmingham die-sinkers. The varieties of 
medals produced in commemoration of events or individuals, of 

“Works of peace or works of war,” 

are very considerable. Royal births, coronations, marriages, and 
deaths, anniversaries of schools, churches, chapels, societies, and 
institutions of almost every kind, weddings, ‘‘silvern” or “‘ golden,” 
laying of foundation stones, or inauguration of public buildings, 
of every popular hero, from the temperance lecturer to the suc- 
cessful general, from Shakespeare to the ‘‘ Nigger Melodist ” of a 
concert-hall, or as decorations or prizes for schools and colleges, 
or for athletic sports. It is noticeable that almost every metal 
known to manufacturing industry has been used at some period or 
other for striking medals in. An excellent authority in Birming- 
ham informs us that most of the ordinary medals are struck either 
in bronze or tin, the latter, carefully refined by the medallist, being 
the familiar white metal of the ‘‘ coronation” medals. In bronze 
medals the process of ‘* bronzing” which gives their peculiar colour 
is generally performed before the medal is struck for the last time. 
In Matthew Boulton’s days the Government called in the assist- 
ance of Birmingham medallists to reform the national coinage, 
and the hardware village is still able to vie with the metropolis, in 
the production of artistic tokens, whether in copper or bronze. 

‘In button making, the labour of the die-sinker is chiefly 
expended in livery buttons. The figured gold buttons of the 

igtail period, and the sporting buttons, both in horn and metal, 

ashionable in the early years of her Majesty’s reign, many of 
them of exquisite workmanship, and by first class artists, have now 
almost entirely disappeared. 

Steel seals, for public and private use, have enormously increased 
of late, and, as a manufacturer writes to us this week, “the 
démand has been largely augmented by the limited joint-stock 
companies recently sprung into existence.” The enormous deve- 
lopment of the envelope trade, and the equivalent demand for 
stamped note paper, have opened up for the dic-sinker quite a 
new field of enterprise. 

‘Dies for the stamping of ornamental metals are used almost ad 
infinitum, varying from twoounces totwotonsin weight. A practical 
maker remarks that the heavy dies are for the most part cast, and 
only finished (if finished at all) with the graver or in the lathe. 
Among the largest dies principally worked by the graver are those 
for brass handles and feet, curtain poles, and cornice ornaments. 

The processes employed, says Mr. Timmins, are simple though 
frequently demanding the exercise of great artistic skill and 
delicacy of manipulation. In ordinary cases a piece of steel is 
cast of the requisite shape, round which a collar of iron is welded 
in order to prevent the steel cracking when hardened. The sur- 
face being prepared, the die-sinker stretches his design upon it, 
and engraves it, employing for the purpose gravers, with pe to of 
three different shapes—one straight, with the cornersrounded, and 
one semicircular—some forty or fifty sizes of each of these three 
kinds of gravers being required to suit the varying character of 
the work and the special treatment demanded in the several 

rtions of the die. When the engraving is finished the die is 
Reated and suddenly hardened by cooling; the surface is polished 
py “‘lapping,” and it is then ready for use in the stamp or press. 

Among the notable die-sinkers of Birmingham may be mentioned 
C., H. Kiichler, who sunk nearly the whole of the dies for the 
celebrated Soho coinage ; Dupre, Droz, Desmarest, Pidgeon, Mills, 
Phillp, Nancox, and Webb, also employed at Soho. Thomason 
(a pupil of Boulton) 1 business, in 1793, in Church- 
street, Birmingham, and was succeeded in 1835 by Whitgrave and 
Collis. He was especially successful in the design and manufac- 
ture of some Russian coins. Thomas Halliday, of Newhall-street, 
Sheriff, of Snow-hill, and Joseph Moore, of Summer-lane, may also 
be mentioned as successful producers in this department of Bir- 
mingham manufacture. 








THE CLEVELAND DISTRICT. 
: (From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE MINES—THE CLEVELAND IRON 
TRADE FOREMEN’S ASSOCIATION—THE TEES BREAKWATER—SLAG 
—TuE SALTBURN PIER—SALT AT MIDDLESBROUGH. 

In the Cleveland district the prospects of trade are most encou- 

raging. Since the amicable settlement of the miners’ wages ques- 

tion the quantity of ironstone raised daily has been enormous, and 
as the men are steadily attending to their work, and the blast 
furnaces are increasing in number, the yield is very great. There 
are now 102 blast furnaces blowing in the North of England. 

Most of those furnaces are capable of making about 300 tons of 

pigs each week. Large quantities of pig iron are being consumed 

in the north, and a good deal is being sent to Live l for ship- 
ment. The reduction of the railway rates from Middlesbrough to 


Liverpool from 10s, to 8s, 4d, per ton is of the greatest advantage 








to Cleveland, and removes an inequality in tariff between Scot- | Portobello, the attractive and fashionable watering-place, so 
| convenient for inhabitants of the Scottish metropolis, is likely to 


land and the great iron-producing district which has long been 
felt. Pig iron is still quoted) as follows:- No. 1, 54s.; No. 3, 
50s. 6d. ; and No. 4, 49s. 6d. The finished iron trade is brisker. 
Rails are in excellent request, and the demand for shipbuilding 
iron is exceedingly good. The strike of ironworkers at Hartlepool, 
arising out of a dispute about the paying of back money according 
to Mr. T. Hughes’ decision, terminated after two or three days’ 
agitation, and the differences were very properly referred to the 
Board of Arbitration and Conciliation. am sorry to learn that 
at other works the men have been very impatient about the back 
money, and in some instances when they have obtained it they 
have Gas time by spending it on drink. This has been the case at 
two or three works, but of course the whole of the men at those 
works are not to be blamed for it. Fortunately, such behaviour is 
not general ; the men, as a rule, stick very well to their work. On 
Saturday the monthly meeting of the Cleveland Iron Trade Fore- 
men’s Association was held at Middlesbrough. There was a 
numerous attendance, and the president, Mr. J. M. Oubridge, read 
a paper on his bucket wheel for the purpose of irrigation, the 
drainage of lands, or sewage. He pointed out the advantages of his 
wheel over pumps, and attached importance to self-acting valves. 
On his principle a lift wheel of 20ft. in diameter, 2ft. in width, 
and buckets 2ft. in depth, could raise the enormous quantity of 
7,776,000 gallons of water to a height of 10ft. every twenty-four 
hours if propelled by a steam engine of 30-horse power. The 
abandonment of the further extension of the Tees break- 
water is to be regretted. I hear that no less than £67,000 
has been spent on this work, which is constructed of 
the slag from the furnaces on Teesside. The Tees Conservancy 
Commissioners are acting under the advice of Mr. Harrison, the 
engineer of the North-Eastern Railway Company, and no doubt 
they will be advised for the best. It does, however, seem a pity, 
when such a considerable sum has been expended, that the work 
cannot be carried out. Very soon the pig iron makers will ex- 
perience inconvenience for want of a deposit for their immense 
quantities of slag. I learn that it has been suggested that barges 
should be built to carry it out tosea. It is gratifying to see that 
the Saltburn Pier Company are succeeding in their work. They 
held their first annual meeting at that beautiful watering-place on 
Saturday, and declared a dividend of 4} per cent. The pier—a 
handsome iron structure erected by Mr. John Anderson, of Salt- 
burn—is 1500ft. long. The lift is rapidly approaching completion. 
A fine iron bridge over the glen at that place is also nearly 
finished. Bolckow, Vaughan, and Co., are still vigorously work- 
ing their salt shaft, and have met with no obstacles yet. The new 
company, which I spoke of a fortnight ago, has not started, owing 
to some legal formalities not having been complied with. It is 
stated that they will soon be in a position to commence sinking. 

Various new works inthe Middlesbrough district are progressing 
favourably. Mr. B. Samuelson and Co.’s two new blast furnaces, 
and Lloyd and Co.’s two new blast furnaces, are nearly finished. 
Gjers and Co. will soon start to erect two furnaces, and Cochrane 
and Co. are about to build two. The coal and coke trade of the 
north are improving. Engineering and shipbuilding continue in 
a satisfactory condition. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE GLASGOW PIG IRON MARKET—COAL AND IRON SHIPMENTS— 

THE NINE HOURS’ MOVEMENT—STRIKE IN THE - BUILDING 

TRADES—NEW IRON PIER AND PROMENADE AT PoORTOBELLO— 

LAUNCHES ON THE CLYDE IN FEBRUARY—POWERFUL STEAMER 

FOR AUSTRALIAN TRADE. 

THE Glasgow pig iron market has declined slightly for some days 
back. At the end of last week the market was flat; a good deal 
done in warrants down to 54s. 3d. cash ina week. No. 1 g.m.b., 
55s. 3d. ; No. 3, 53s. 3d. This week the market opened easier, 
54s. 4d. one month, and 54s. 14d. cash. Now the market is dull 
at 54s. cash. The stock in Connal and Co.’s stores is 329,414 tons, 
with warrants in circulation for 314,600 tons ; and in the Canal 
Company’s stores 16,830 tons with warrants for 16,000 tons. 

The only shipments of coal from the port of Greenock last 
week were 67 tons per coasting vessels; 1760 tons iron were 
despatched by the Cartsburn for Calcutta. The pig iron shipped 
from Glasgow for the week ending Feb. 26 were 1473 tons, 
foreign ; 500 tons coastwise ; toal, 1973 tons. From Bowling there 
were shipped 420 tons coastwise. The pig iron shipments from 
all Scotch ports for the past week were 6898 tons, as compared 
with 11,277 tons corresponding period last year. This shows a 
decrease of 4379 tons. 

The imports of Middlesbrough pig iron into Grangemouth for 
the week ending Feb. 26 were 1210 tons. As compared with 
same period last year there is a decrease of 130 tons. 









| 


| 


be rendered still more attractive in a short time. A new iron pier 
and promenade, somewhat after the style of those at some English 
watering-places, is about to be erected there. Some time ago a 
company was formed for the purpose of carrying out such a work, 
and as similar promenades seaward have yielded handsome 
dividends in England, the promoters are sanguine of its being a 
success in a pecuniary sense, as well as a great attraction to 
visitors. The numerous applications that have been made to the 
company for shares attest to the favour with which the project has 
been received by the public. The pier is to be constructed of iron, 
and will comprise a promenade of 1250ft. long, with seats capable 
of accommodating about two thousand persons. The whole has 
been designed by Mr. Thomas Bouch, C.E., and is to be erected 
under his superintendence. Seventeen tenders were lodged for 
the work, many of them being from tirst-class engineers in England. 
Thetenders of Mr. John Waddell, contractor, Bathgate, and Messrs. 
John Stewart and Sons, engineers, Irvine, have been accepted, and 
they amount conjointly toupwards of £6000, Itissaid that their offer 
is some thousands of pounds lower than one of the tenders sub- 
mitted to the company. The total outlay in connection with the 
pier will be met, it is anticipated, by the capital authorised to be 
raised by the company, viz., £7000. The contractors guarantee 
that the work will be executed and the pier ready for being opened 
on the Ist July, so the work will necessarily be commenced at 
once. 

The following vessels were launched on the Clyde during the 
month just ended :—The Caspian, a screw steamer of 2500 tons 
and 450-horse power nominal, built by the London and Glasgow 
Shipbuilding Company (Limited), for the Atlantic trade; the 
Satuvia, an iron screw steamship of 2800 tons and 500-horse power 
nominal, built by Messrs. William Denny and Brothers, Dumbar- 
ton, for Messrs. Burns and Maclver, for their Atlantic service ; 
a paddle steamer of about 2800 tons gross, built by Messrs. A. and 
J. Inglis, Pointhouse, for the Shanghai Steam Navigation Com- 
pany, for their trade on the Yangtze-Kiang; the Lavinia, a 
schooner of 60 tons register, built by Messrs. Peter Barclay 
and Son, Ardrossan, and intended for the Campbeltown trade ; 
the Jessie, a wooden schooner of 135 tons, builders’ measurement, 
built by Messrs. A. M‘Millan and Son, Dumbarton, for the coast- 
ing trade, and owned by Mr. Alexander M‘Lennan, Glasgow; the 
City of Corinth, an iron sailing ship of 1200 tons register, built 
by Messrs. Barclay, Curle, and Co., for Messrs. George Smith and 
Sons, and'to be employed in the East India trade; the Mathilde, a 





| screw steamer, built by Messrs. John Fullerton and Co., Merks- 
: ’ 


worth Shipbuilding Yard, Paisley, intended to ply on the French 
coast from Dundirk to Bayonne ; the Priam, a China steam clipper 


; of 2000 tons and 200-horse power, built for Mr. Alfred Holt by 





The total | 


imports, however, for the year ending Feb. 26 are 12,630 tons, | 


which, when compared with 11,165 -tons, the amount up to same 
period last year, show an increase of 1465 tons. 

The operative house-carpenters of Glasgow and neighbourhood 
have for some time past been agitating for a reduction of their 
working time from ten to nine hours per diem, with an advance of 
wages from 6d. to 6}d. per hour. They gave notice to the masters 
in the beginning of this year that they would require this altera- 
tion to be made on 1st March, a time when they well knew their 
trade would be brisk, and they would be in the best position for 
enforcing their demands. The employers contend that, by the 
regulations and bye-laws of the trade, six months’ notice ought to 
be given by either party before any alterations in the rules can be 
made, unless by mutual arrangement. In these circumstances, 
the employers have resolved to adhere to the present working 
time of ten hours per day, and to give an advance of a halfpenny 
— hour on the rate of wages from and after 12th April next, 

eing three months after the date of the notice given by the 
operatives. In consequence of this, and the General Society 
ot Scotland having sanctioned a strike for the double de- 
mand, the men came out on Tuesday morning. A large and 
enthusiastic meeting of the men was held that day in the Prince 
of Wales’ Hall, at the head of Buchanan-street. The chairman 
read a list of the principal joiners’ shops in the city and suburbs ; 
and the secretary took a note of the number of men “out,” as 
nearly as could be ascertained, together with a list of those who 
had declined to strike. It appeared that in seventy-seven of the 
= work had been wholly suspended ; that twenty-six employers 
had acceded to the demands of fhe workmen, and that there were 
afew of the men (about one-fourth of the whole joiners in the 
city) still working without receiving any advance. As some were 
employed at jobs in the country, it was resolved to lose no time 
in communicating with them on the matter in dispute. It is 
believed that upwards of 1400 men have turned out ; and that the 
non-union men, many of whom have struck work with the others, 
are to receive some support from the society during the period 
the strike lasts. he workmen anticipate an easy victory, 
and suppose that the strike cannot last long; but they should 
take care not to be over ine. Strikes invariably begin with 
hopeful anticipations that they will be of short duration. The 
nine hours’ movement has always been strenuously opposed by the 
employers in this country, and they have hitherto opposed it with 
success. The workmen would do well to remember that the strike, 
several pe ago, of the building trades in London for nine hours 
lasted a very long time, and the operatives were ultimately 
defeated through the determined resistance of the employers. It 
is, therefore, to be feared that this unfortunate conflict may not 
be easily smoothed down, but may do incalculable injury to the 
trade and general business of the country. 

This short-time movement is by no means confined to the car- 
penters. The bricklayers are in motion, and the plasterers had 
the matter under discussion the other evening, though, as their 
p ings were conducted in private, it has not transpired what 
result was come to, 


Messrs. Scott and Co., Greenock. The Argyleshire, an iron sailing 
ship of 700 tons register, built by Messrs. Dobie and Co., Govan, 
for Messrs. Law, Taylor, and Co., Glasgow, for the New Zealand 
trade ; Bio-Bio, a sailing ship of about 700 tons register, built by 
Messrs. Aitken and Mansel, Whiteinch, for M. Bordes, of Bor- 
deaux and Valparaiso. 

Messrs. Robert Napier and Sons are now constructing, for 
Messrs. Devitt and Moore, of London, a magnificent screw steam- 
ship of 3000 tons register, to be fitted with a pair of compound 
engines capable of an actual working power of 2000 horses. The 
steamer is intended for Messrs. Devitt and Moore’s well-known 
London and Australian passenger line, and will be commanded by 
Captain George MacDonald. In addition to her great steam power, 
she will be so rigged that in the event of an accident to the ma- 
chinery she will, in point of speed and safety, be equal to any 
first-clsss sailing clipper afloat. Nothing that scientitic skill and 
practical knowledge can devise, more especially as regards the 
comfort and safety of passengers, will be wanting to insure 
success, 















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

AMERICAN LEGISLATION AND British IRON AND STEEL: Zhe 
last news—THE COLLAPSE OF AN AMERICAN BESSEMER STEEL 
FIRM—THE NORTHERN OF EUROPE IRON MARKETS: What docs 
ihe Cracow Bank failure wean /—QUIET CURRENT BUSINESS—THE 
MEN AND THEIR WAGES: Little work for operatives—Goov Ix- 
QUIRIES—LARGE YEAR'S TRADE IN IRON AND STEEL: Board of 
Trade returns: Markets of metals specified—STEAM ENGINES 
AND RAILWAY CARRIAGES—THE METAL AND WIRE MILLS IN 
BiRMINGHAM: Serious danger as to submarine cables—Tue 
GENERAL HARDWARE INDUSTRIES—TRADE UPON THE BIRMING- 
HAM CANAL—LOCAL COMPANIES: Patent axle: Nut and bolt. 

THE information that the House of Representatives in Washing- 

ton last Tuesday, by 107 votes against forty-eight, passed a resolu- 


| tion declaring that the interests of the country demand such a 





tariff on foreign imports as will best protect home manufactures 
and industries, without impairing the revenue, is received here- 
abouts as tantamount to the success of the protectionist rig, to 
which prominent attention was drawn in THE ENGINEER last week. 
The decision of the House is a grave matter, as it relates to the 
trade in iron and steel between this country and the United States. 
The character of the information is the more unexpected, bec , 
the private correspondence received from New York by certain 
iron tirmsin South Staffordshire is to the effect that the bill is too 
flagrant an effort at class legisl«tion to succeed. 

‘he American steel makers will, no doubt, be aided, and pro- 
bably have obtained this vote with less difficulty than would 
have been otherwise the case, on account of the recent collapse of 
one of the largest Bessemer steel firms in the States. 

The news that the chief bankers of Cracow have suspended 
payment is likewise of a disquieting character in view of the spring 
trade with certain of the northern of Europe markets. If, as 
some men of no mean experience here forebode, this disaster 
is only the beginning of others quickly to follow in the great 
Russian empire, then our prospects are not favourable. 

Nor can it be said that in actual present business we are in a 
better condition in this district now than we were a week ago. 
Of the two, perhaps, less work is being done at the mills and forges. 

Their very partial work has induced the operatives at one of the 
great ironworks here to intimate that if their employers could 
promise them anything like full work they should not object to 
return to the standard of wages current before the last rise. The 
rise has, however, so checked trade, and has otherwise so com- 
plicated matters, that it is impossible for the employers to hold 
out to the men any promises of the character they solicit. The 
men, the masters intimate, forced up prices, and now they are 
reaping the result. 

Happily the market is not without encouraging features. 
Inquiries continue to be numerous, indicating a large consumption 
of iron, both finished and cast, alike at home and abroad, if all 
should go well, in the ensuing few months. 

Then the Board of Trade returns are of a highly satisfactory 
character. The exports of iron are a very large increase over the 
previous year, while in some descriptions the figures are nearly 
double those of 1868. The total exports of iron and unwrought 
steel were £15,050,391 in 1867, £15,036,398 in 1868, and £19,519, 201 
in 1869, thus giving an increase in last year over the previous year 
of £4,482,803. In pig and puddled iron the month’s exports were 
an increase of close upon £50,000, whilst the twelve months showed 
an increase of £474,214. In bar and angle the month’s trade had 
slightly declined, but the twelve months’ exports were better by 
about £400,000. The year's trade in railroad iron closed exceed- 
ingly well, themonth’s exports showing an excess of £140,028, and 
the twelve months an excess of £2,621,428. The month’s increase 
in the exports of telegraphic wire were £69,309, and the twelve 
months £671,992. The following table shows the worth of the 
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exports of particular classes of iron during December and during- 
the whole year. 
Month of Decem| 


— ber. Twelve Months. 
; 1868. 1869. 1868. 1869. 
Pig and puddled ~~... £108,059 .. £158,244 .. £1,582,391 .. £2,056,605 
Bar, angle, &c. .. +. 217,459 .. 197,943 .. 2,285,187 .. 2,684,071 
Railroad ee 289,314 .. 429,342 4,660,612 7,282,040 
Wire oo eo co oo 83,718 .- 87,652 os 421,618 435,778 
Telegraphic ditto .. 16,451 .. 85,760 338,634 1,010,656 
Castings Be ie ass 1,163 .. 62,475 700,661 .. 643 
Hoops, sheets. &c. .. 177,988 175,646 1,809,320 .. 2,253,600 
Wrought of all sorts.. 192,266 200,854 .. 2,189,900 .. 2,427,154 
Old iron oo oe 25,482 42,948 377,307 o. 483,510 
Steel, unwrought 105,020 74,985 .. 1,009,342 .. 1,038,800 


The increase in pig and puddled is due chiefly to the consump- 
tion by Holland, the United States, and ‘other countries.” 
Prussia took £6491, compared with £1020 in December, 1868 ; 
Holland, £49,188, compared with £20,823 in December, 1868 ; 
France, £20,002, compared with £28,842 in December, 1868 ; and 
Ge vene States, £17,436, compared with £9477 in December, 

In bar, angle, &c., the falling off is due to Turkey, the United 
States, and British North America, and British India. Turkey 
consumed only £12,328 in December, 1869, compared with £14,423 
in December, 1868; the United States, £34,274, compared with 
£40,553 in December, 1868 ; and British India, £15,171, compared 
with £42,909. The increase, on the other hand, took place in the 
exports to Holland, France, Naples, Sicily, and Australia, 


offer any remarks. Since last week scarcely any change, either 
towards improvement or otherwise, has en place. But few 
fresh orders are yet offered in the market, and those are only for 
small quantities. Notwithstanding this, however, at the 
principal works in this district there is considerable animation, 
the hands being fully employed on éolerably good orders; the 
reason being that the ironimasters were fortunate enough to have 
their books well filled with contracts up to the closing of the year. 
But for this fact there would in all probability be a 
considerable degree of quietude evinced - now, as pre- 
sent transactions would be found to insufficient to 
keep the works going with anything like activity. —_ 
there may be some ground for dissatisfaction with the 
present state of things, because the prospects which were held out 
to makers at the close of the last year are almost unaccountably 
slow in the realisation, still Welsh merchants do not seem disposed 
to stop to bewail their hopes unrealised. They continue rather to 
reg: the future with satisfaction, still ieving that the 
rospects are, on the whole, encouraging, and that before long an 
important change will take place. There can be no doubt that 
Russian engagements must shortly be forthcoming, and once 
the demand begins from that quarter, together with the 
requirements on Indian account, it is expected that there 

ill be a tolerably long run of activity in this and other iron- 
making districts, as it is not only likely that large quantities of 
rails will be required, but that ae pee contracts will be given 
out for other descriptions of make as well, which will lessen the 
tition for rail contracts. Increased requirements are also 





The month’s increase in the exports of railroad iron i ted 
for as follows :—Russia took more than in the corresponding month 
of 1868 by £27,694; Sweden, £32,000; United States, £24,432; 
Chili, £14,649; British India, £37,698; and ‘‘ other countries,” 
£14,536. Of the total comparative increase in the twelve months, 
£1,364,721 was with Russia, £267,648 with the United States, 
£173,148 with Prussia, £120,000 with Croatia and Dalmatia, 
£110,000 with Peru, £84,645 with Australia, and £73,658 with 
British India, A falling off occurred in respect of Holland, Spain, 
and Brazil. 

In castings the increase for the month is not great, but the 
quantities consumed by foreign countries show much fluctuation, 
Whilst an increase is shown in the demands by France, the United 
States, and Australia, an almost corresponding decrease is ex- 
hibited by Russia, Brazil, and British India. 

A similar fluctuation is shown in the item of hoops, sheets, and 
boiler plates, though the total show only a decrease of about 
£2000. The increase was confined to Russia, Prussia, Hanse 





Towns, France, and the United States. There was a total in- 
crease in the twelve months of £444,280. It was chiefly with 
Australia and the United States. 

In wrought iron the increase in the year’s trading was—with | 
Russia, £78,000 ; Holland, £62,000; the States, £52,794; Australia, | 
£71,654; and other countries, £201,828. The year’s trade with 
India had diminished by £300,243. 

The decline in the month's exports of stecl was with the United | 
States. 

The large trade in wire, especially of the telegraph class, indi- 
cated in these returns is not, judging by the present great activity 
of the mills in and about Birmingham, likely to suffer any serious 
decline. There is reason, however, that the people employed in the 
construction of cables should be very careful as to the iron they 
use. The danger is thus set forth in a local paper :— 

“Tt is of the utmost importance, for the development of ocean 
telegraph undertakings that no departure should be allowed from 
acknowledged standards of quality. At the present time the 
qualities ordered to be made for the purpose ditter considerably 
from those which experience shows to be necessary, while the 
liability to fractures in laying and the subsequent faults in work- 
ing must eventually render this economy in outlay a source of 
serious mischief.” 

The export of steam engines in the month exhibits an increase 
of about £65,000, the greater demand being by Russia, France, 
Spain, Egypt, and Australia. In the twelve months there has 
been an increase of £73,499. Other sorts of machinery show a 
falling off of £15,536 in the month, but an increase of £298,685 in 
the twelve months, The figures are as follows :— 

Month of December. 
868, 1869. 3 

Steam engines .. £118,353 .. £183,844 .. £1,724,783 .. £1,798,282 

Other sorts 246,027 .. 230,491 .. 3,004,699 .. 3,303,384 

In both railway and other carriages there has been a decrease in 
the exports of the month, but a large increase upon the year. 
The worth of the railway carriages exported was £18,024 in De- 
cember, 1868, and £14,475 in December, 1869 ; £65,478 in the year 
1868, and £126,678 in 1869. In other carriages, £5975 in De- 
cember, 1868, and £5541 in the same month last year ; £53,605 in 
the whole of the year 1868, and £63,733 in 1869. 

There is a slight decrease in general hardware, but a moderate | 
increase in tools. 

In tin-plates there has been a decrease of £20,000 in the month, | 
but an increase of £201,000 in the year. | 

In copper there has been an increase alike upon the month and | 
the twelve months. 

The copper mills in Birmingham continue to be well employed, 
but not so much so as the wire mills. | 

The general industries are slightly better than last week. Those | 
trading to Australia received fair orders by the last mail. H 

The Birmingham Canal has brought in a larger revenue in the | 
year ending with the 3lst of December last than on any previous | 
occasion. ‘The revenue for the twelve months, including rents and | 

dividends on the Stour Valley Railway shares, was £224,766. Out | 
of this unusually large sums has been expended in works of a 
permanent nature ; and in consequence of the extensive mining 
operations which have been carried on under and adjoining the 
canal, a very large outlay have also been necessary to keep the 
works in an efficient state. These and all other expenses havin 
been met, there is yet a balance out of which to pay the usual £ 
per share dividend, and leave a surplus of £1915 to transfer to the 
suspense account. No wonder the chairman, at the general assem- | 
bly of the proprietors just held in Birmingham, should say that 
the year’s working had placed the company in a very satisfactory 
position as compared with the last few years, during which the 
trade of the district had suffered so very much. 

Dividend warrants for the last half year, at the rate of 15 per 
cent. per annum, were delivered on Tuesday to the proprietors of 


the Patent Axle Company, Wed 7: 

The Patent Nut and Bolt Company (Birmingham and Smeth- 
wick) held their annual meeting in Birmingham on Saturday. The 
accounts showed net Peo £26,632, which, with last year’s 
balance of £3716, made ,348. Deducting from this the interim 
dividend already paid, there was a di le balance of £21,348. 
From this the directors recommended a dividend upon the half 
year at the rate of 10 per cent. per annum ; the dividend would 
absorb £12,000, It was ore to carry £5000 to the deprecia- 
tion fund, raising it to ,115, and carry forward The 
stock had been valued by Messrs. May and Mountain, of Birming- 
ham, who certified its value as in the balance-sheet, 


Twelve months. 
1868. 1869, 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


| advance of 10 per cent. 





THE IRON TRADE: Present quietude: Description of orders offered: 


looked forward to from America, for railway iron, in order to pro- 
ceed with the great lengths of roadways now in course of construc- 
tion. The tariff question is watched with much anxiety, but 
it is believed that no alteration will be made this year. 
Railway iron will undoubtedly be in great request as the year 
goes on, and the tone of the market is therefore firm. In reference 
to the home trade there is little fresh to report. The railway 
companies are expected to enter into engagements shortly, though, 
as yet, but few orders have been given out. In miscellaneous 
descriptions there is a quiet trade doing in this district. 

In the tin-plate trade continued firmness is reported in the 
market. Tin continues to have a rising tendency in price, and 
efforts are being made to obtain increased rates for tin-plates. The 
prospects of the trade are altogether more encouraging than they 
were two or three months ago. 

In the steam coal trade a full average business is done. The 
shipments to many of the foreign markets continue to increase. 
The coal merchants evince no laxity in their efforts to obtain more 
remunerative prices, and with some prospect of success. For 
house qualities also there is a fair demand, and the collieries are 
= in pretty regular employment. 

The wages question now occupies the anxious attention of the 
coal masters and workers of this district. Great mass meetings of 
the colliers have been held in the Aberdare Valley, at which they 
have come to the decision to discontinue work unless they obtained 
an advance on the present scale of wages in a month’s time. That 


| the men are entitled to advance is admitted on all sides ; but the 


uestion disputed seems to be, whether that advance of 10 per cent. 
shall commence from the 1st of April or from the lst of May. At 
a meeting of the Steam Coal Collieries Association, held at 
Cardiff, the following resolutions were passed :—‘‘That an 
be made in the rate of wages 
now being paid at the steam coal collieries, but that, in 
consequence of contracts taken at low prices, the advance 
is not to come into operation until the Ist of May next.” ‘‘That 
the men be informed of the full extent of the differences between 
the wages paid by the ironmasters and the colliery proprietors, 
and that they be requested to give these differences their imme- 
diate consideration, with a view to an adjustment being made at 
an early date.” The masters still urge that they have along run 
of contracts to work off at unusually low prices, and that for some 
years past they have kept on their collieries at considerable loss ; 
therefore they should be allowed some little time longer to recoup 
themselves. The men, however, insist that the general advance 
which has taken place in the price of coal is the only fact they are 
bound to recognise ; and they hold as well that sufficient time has 
already elapsed to allow the proprietors to work off the bulk of 
their engagements, and to adjust their price lists. Accordingly 
on Monday notice was given, in pursuance of the resolution 


| passed at the mass meeting, that they will cease to work on 


the present terms on and after the 3lst of the present month. 
Before that time it is to be hoped that some adjustment of 
the matter will be made, so as to preclude the possibility of such 
harsh and disastrous means as a strike being resorted to. 

The returns of the coal shipments from the South Wales ports 
for the last three years show a gradual progress in the trade, though 
the increase is not large. The exports of coal were as annexed :— 





1867. 1868. 1869. 
Tons. Tons. Tons. 
Cardiff 1,966,097 2,099,707 2,192,586 
Newport .. 385,688 .. 339,238 .. 335,958 
Swansea .. . 527,494 .. 588,218 .. 585,968 
Lianelly .. «« 158,652 oo 128,737 o. 126,663 
The shipments coastwise were as follow :— 
1867. 1868. 1869. 
Tons. Tons. Tons. 
Cardiff .. 876,957 «2 oe 819,183 ee §97,899 
Newport 749,205 .. e. 643,472 - 775,880 
Swansea eo co ce 206,408 co .. 247,885 246,456 
Llanelly eo co eo 209,805 .. .. 181,790 148,652 
The following were the aggregate quantities exported and shipped 
coastwise :— 
1867. 1868. 1869. 
Tons. Tons. Tons. 
Cardiff eo cc 2,843,054 2. oe 2,918,890 oe oo 3,090,485 
Newport Sie .. «. WT «- 1,311,838 
Swansea .. 823,987 .. oe $35,553 832,424 
Lianelly .. 368,457 1. oe $10,527 375,315 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

BiytHE Harsour anp Dock Company—TyYNE PLATE GLAss 
WorKS—NAVIGATION OF THE MERSEY—STATE OF TRADE AT 
SHEFFIELD—TRAMWAYS AT MANCHESTER—MIDLAND RalILway: 
Cudworth and Barnsley Branch—TRAMWAYS IN LIVERPOOL— 
LONDON AND NorTH-WESTERN Rattway: Northwich Branch— 
Mersey Docks AND HARBOUR BoARD—STEAM NAVIGATION 
vid THE SUEZ CANAL. 

THE an meeting of the Blythe Harbour and Dock Com- 

pany was held on Saturday. The report of the directors stated 

that the shipments of coal for the past half-year amounted to 

122,589 tons, against 119,443 tons in the corresponding half of 

1868, showing an increase of 3146 tons. D ing operations were 

carried on successfully during the summer and autumn months, 

and the depth of the channel had been much in It was 
roposed not to cease -— g operations until an additional 
epth of 2ft. was obtained. e office of town surveyor for the 
borough of Tynemouth has been vacant; there were 110 candidates 
for the appointment. Mr. G. Foster, of Washington, has con- 
tracted to extend the Tyne Plate-glass Works at South Shields. 
The proprietors of uhe works (Messrs. C. M. Palmer, Pascoe, and 
R. W. Swinburne), finding it necessary to add to their machinery, 








Employment at the works: Feeling of the makers in regard to | resolved to add another story to their grinding sheds, The roof is 


the realisation of future prospects : Russian and Indian require- | pei 
ments : The American demand : The home trade—MISCELLANEOUS | widt 


DESCRIPTION—THE TIN-PLATE TRADE: Continued firmness—THE 
STEAM AND HOUSE COAL TRADE—THE WAGES QUESTION—COAL 
SHIPMENTS FROM THE SOUTH WALES PORTS. 


being raised 
j ‘Admiral ey ae 
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ing conservator of the river Mersey, in re- 


porting upon t the navigation —— 1869, states that 


Tue iron trade is at present in such a state of quietude as to be the gradual shifting of the banks and channels of the river has 
almost void of any feature of interest or importance upon which to again rendered a re-survey of the northern channels necessary, 





although the changes in the banks have not injured the main 
course of the navigation, but have, on the contrary, considerably 
improved that of the Crosby channel. oa the 

45,135 vessels, of an aggregate burden of 9,492, 

and out of Liverpool. On comparing these figures 
responding return for 1868, we find a decrease of 141 vessels, but 
an. increase of 214,372 tons in their te burden, a result 
attributable to the greatly increased size of modern merchant ships. 

No decided improvement has been noted in the staple trades of 
Sheffield and neighbourhood. There is, however, rather more 
doing in the heavy branches of local industry, and a good demand 
is experienced for almost all descriptions of railway material. 

The General Committee of the Manchester Corpora- 
tion has decided that all powers to lay down tramways in that 
city ought to be conferred upon the municipal authorities respon- 
sible for the highways, and that all bilis otherwise promoted should 


opposed. 

oe Col. Rich, accompanied by Mr. J. S. Crossley and 
other Midland Railway officials, visited Barnsley, and inspected 
the New Midland extension from Barnsley +o Cudworth. It had 
been intended to open the branch on Tuesday, but a slight post- 
ponement has been found to be necessary. 

Within the last few weeks the Liverpool Tramways Company 
has been extending its line to Kirkdale and Walton. The 
of the lines between Manchester-street and the junction of Nether- 
field-road North and Kirkdale-road has just been finished, and a 
junction line from St. John’s-lane to the bottom of Wall-street 
will be completed in a few days. 

On Tuesday a branch line constructed by the London and 
North-Western Railway Company, and which will place Liverpool 
in direct communication with Northwich and the salt districts of 
Cheshire, was opened for c. The new branch commences b; 
a junction with the company’s main line near the Hartf 
station, and thence proceeds in an easterly Girection to North- 
wich. The London and North-Western is about to proceed with 
a new line between Tattenhall and Whitchurch, fourteen and a- 
half miles in length. 

At the last sitting of the Mersey Docks and Harbour Board 
the works committee recommended the adoption of plans marked 
C for improved landing stage approaches. The estimated cost of 
the work is £87,500 ; but assuming that a portion of the stageto be 
removed from the low-water basin, Birken! e use of 
(in lieu of providing a new one), this estimate may be reduced to 
£76,225. The plan proposed was adopted by thirteen votes to 
seven. 

The screw steamer Brazilian, now on her passage from Bombay 
to Liverpool, vid the SuezCanal, brings 12,80 bales of cotton, the 
largest cargo of ‘‘ the precious staple” ever shipped in one vessel. 





PRICES CURRENT OF aa AND OILS. 
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MopERN INVENTIONS.—Thatgreatinvention the ‘‘Chronograph,” 
which times all the principal events of the day, and has super- 
seded the old-fashioned “‘ pins eee BI seems likely to be eclipsed 
in fame by that still more useful invention the “ 

The fact of no key being required renders these 
the traveller, the nervous, and invalids. 


pensable to 
roof of theingrest Uulity. Tha priees range from 6 to 00g 

eir great wu “ 
Fivusands of them one candaeenen Mr. J. W. Banson, 
Old Bond. and of the Steam Factory, L: hill, 
who sends post for 2d. a most interesting historical pamphlet 
upon watchmaking.—[ADvr. ] 
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Voyages Aeriennes. Par J. GialsHER, CAMILLE FLAMMARION, 
W. ve Fonviettr, et Gaston TissanpieR. One thick vol., 
royal 8vo. Hachette et Cie., Paris, 1870. 


Tuts is one of those superb volumes produced by MM. 
Hachette, which stand at once upon the confines of works 
of -science and of livres de luxe. No author's name is 
given, so we may conclude that all the above aeronauts 
have had a hand in it, but chiefly, we must presume, the three 
Frenchmen, who are practised writers, and whose graphic 
and imaginative descriptions we recognise in nearly every 
chapter. Superbly printed on beautiful paper, the volume 
is illustrated by no less than 117 exquisite wood engravings, 
many of whole page size, and by six admirable chromo- 
lithographs. Of one of these—picturing a thunderstorm 
at sunset over the forest of Fontainbleau—it would be im- 
possible to speak too highly; it is a genuine work of art. 
Nevertheless the work is sold at a very moderate price. 

Running through the work, which contains an accurate 
and pone history of aeronautics, most pleasantly put to- 
gether, there is a great deal of the real science of this subject ; 
and, in fact, there is not much known upon the means of 
“travelling in the vertical” as the authorscall it, whether by 
balloon or by possible mechanical means, that those who 
are smitten with this particular sort of what the prosaic 
venture to call ballooning monomania, cannot here be 
agreeably found. We have also given, in a more 
severe form, the results, such as they are, of the 
meteorological or other observations made and recorded by 
these aeronauts in their ascents (one of which is presumed 
to have been the highest ever made by man) for purely 
scientific purposes. ‘These we may say, in truth, add but 
little to our previous knowledge, however they may have 
disturbed one or two portions of it. 

Ballooning for the professed love of science is, no doubt, 
a ready way of acquiring a certain sort of scientific «vidos, 
or notoriety, at least. e have no doubt, however, that if 
the scientitic aeronauts would simply remain quietly upon 
terra firma, and send up their captive balloon empty of 
everything but certain properly contrived instruments 
made to communicate constantly by electro-telegraphic 
means, through the restraining rope, with the earth, and 
would thus send their instruments into the air not 35,000ft. 
at most (even assuming there were no doubt that that 
altitude had ever really been attained), but, perhaps, ten 
miles or even more, at which height the balloon might 
remain for days or even weeks; that then, indeed, we might 
expect a crop of genuine and really new knowledge, and 
such as might materially enlarge our notions as to 
terrestrial physics as well as meteorology. 

To effect this, which is perfectly proe. there are 
difficulties to be overcome, and nruch patient preliminary 
labour to be undergone, and there would be little imme- 
diate écldt, nor any of the vulgar popularity of supposed 
dangers heroically faced, which alone place men of science 
no higher than the level of the Green’s or Nadar’s or 
Poitevin’s, or the other heroes of Mabille or Cremorne. 

But iu the end there would be genuine and abidin 
fame for those who thus first rendered the balloon the a 
plummet to sound the heights of space, and bring intel- 
ligence of the laws that rule such matter as moves, such 
forces as act upon it, in regions where it is forbidden by 
man’s physical nature that he can for a moment live. 








Das Traciren von Eisenbahnen, &c, Von WituHerm Heyng, 
Ingenieur. One vol., 8vo., with folio Atlas. Vienna, 1870. 
Tus is an excellent class-book, or even hand-book of re- 
ference for the field-engineer—descriptive of all that 
relates to the theory and practice of setting out lines of 
railway, levels, plans, sections, centre lines, slopes, half- 
breadths. Methods of reconnaisance and mapping, curves, 
and gradients, all are clearly and ably treated of, and with 
the advantage, as compared with our usual stock English 
books on the subject, that German, and more especially 
East German or Austrian experience, has been formed in 
countries infinitely more broken, mountainous, and diffi- 
cult for the railway engineering surveyor, than our own 

comparatively level bit of insular clay. 





Beschreibung von auf den Linien der Siidbahn, ausgefiihrten 
Hochbauten, &c. Von W. FLatticn, Oberinspectur, &c. 
Vienna, 1870. 

Tuts work is a brochure which will give to the railway en- 

gineer in England a good idea of the careful way in which 

railway questions are handled and costs estimated by their 

German compeers. 





Handbuch, &c., der Strassen und Lisenbahnban, &c., Von. M. 
Brecker. One large vol. 8vo., with folio Atlas of forty plates. 
Miicken, Stuttgart, 1870. 

Tus is one of Herr Carl Miicken’s series of higher prac- 

tical engineering and mechanical works, the “ Bibliothek von 

Technischer Wissenschaften,” and is an admirable student’s 

class book in all that relates to common roads and railway 


We have not seen a more clear and instructive and 
genuinely practical work on these subjects, nor one illus- 
trated by betterexamples. It has but one fault in common 
with all Miicken’s series—it is printed in the eye-straining 
Gothie character. The publishers would be wise, if less 
patriotic (according to German notions) in substituting the 
Roman for it, for all future volumes, and for any reprints 
of those already published. 





Dela Distribution dela Vapeur dans les Machines, &c., suivie d'une 
Etude des Volants et des Regulateurs, Par. ADOLPHE SPINEUX, 
Ing. Civ. One vol., 8vo., and 1 vol., 8 plates. Bandry, Paris, 
1869. 

Tuis is a very good and almost exhaustive treatise, upon 

all sorts conditions and forms of expansion valves and 

gear, theoretically and practically treated, and amply illus- 
trated, together with an investigation of the principles 
which should determine the dimensions and energy, &c., of 
fly-wheels, and another on governors, in which nearly all 





the later contrivances for substitution or improvement of 
the Watt pendulum governor are described or illustrated. 





Handbuch der Chemischen Technologie. Von. Dr. P. A. BoLLey, 
Wiewig u. Sohn, Braunschweig, 1869, 
THE seventeenth of this extensive work on chemical 
technology, viz., the second portion on the manufacture of 
the great inorganic chemical compounds, such as vitriol 
and the other acids of commerce, has lately appeared. 
Every part of this large work is replete with valuable and 
often rare information, and illustrated with woodcuts of 
an excellence rarely if ever reached in British publica- 
tions. This contains a highly important set of tables, 
of an extended character, of the chemical constitution of 
the ashes of plants of several of the greatly cultivated or 
vther important vegetable families, disclosing facts as 
valuable to the physiologist and physician as to the agri- 
culturist. 
Die Practishe Markscheidekunst, unter Anwendung des Luft- 
blasen Niveaus und des Theodolithen, &c. Von E, Borcuers, 
Oberbergmeister, &c. One vol., large 8vo., with many illus- 
trations. Riimpler, Hanover, 1870. 
Tuts is the very best work we haye ever met with, on 
general and especially underground surveying and levelling, 
and would be well worthy of translation, Our coal or 
metal miners engaged in subterraneous surveying possess 
no such instructive work, to our knowledge, 








Our Domestic Fire-places. By Frep. Epwanrps, jun, One vol., 
8vo. Plates. Longmans, 1870, 

A new edition, rewritten and enlarged, of the author's very 
good and readable work on domestic heating arrange- 
ments, historical and technical. Some of the very best and 
most economical modifications of the open fire-place have 
been produced comparatively recently in France, resulting 
from the rapidly spreading use of pit coal in place of wood 
in that country for all domestic purposes of heating. We 
could have wished to have seen these fuller described; 
they are, we believe, not even noticed. 








THE CHEMICAL SOCIETY. 

Art the meeting of the 3rd inst.. Professor Williamson, F.R.S., 
president, in the chair, Mr. Ch. P. Sandberg, of Stockholm, was 
elected a fellow of the Society. The first paper was by Dr. Glad- 
stone on “‘ Refraction Equivalents.” Three distinct ies of re- 
search had led up to the discovery of these equivalents. The first 
was the influence of temperature on the refraction of light by 
liquids ; the second, the refraction of mixtures or combinations 
as compared with that of their constituents ; and the third, the 
refractive indices of different bers of | logous series of or- 
ganic compounds. As to the first of these, it was found by the 
joint labours of Dr. Gladstone and the Rev. Pelham Dale, that the 
refraction and the dispersion decrease as the temperature rises. 
Further examination showed a close relation between the change 
of density and the change of the refractive index minus unity, 
which the experimentors termed the “ refractive energy,” and 
which is expressed in the language of opticians as u—1. This energy 
divided by the density, that is, ae is called the “‘specific 
refractive energy,” and is in the case of liquids, a con- 
stant not affected by temperature. This conclusion was sub- 
sequently confirmed by the experiments of Landolt, Wiillner, and 
Kiihlmann. As to the second line of research, that of the re- 
fraction of mixtures, solutions, and simple compositions—Glad- 
stone and Dale arrived at the conclusion that here also the 





nearest approximation to the truth was given by “ ; : ; and their 
id 


opinion has been fully confirmed by the careful experiments of 
Wiillner. This general expression holds good also in the case of 
a gas or solid in solution ; and, indeed, it was expected to be so, 
for water, phosphorus, and sulphur have the same energies in the 
liquid and solid states. The question now presented itself— 
Does an elementary substance retain its specific power of retard- 
ing rays when it is combined chemically with other elements. 
An affirmative reply was suggested by many considerations. It 
was, for instance, found that bromoform (CHBr,), and bibromide 
of bromethylene (C,H;B) have almost the same specitic refrac- 
tive energy as bromine itself. On the other hand, however, the in- 
vestigators observed that isomeric liquids were not alwaysidentical in 
refractive energy, and that the replacement of hydrogen by oxygen 
in organic compounds effected a much greater optical change in some 
instances than in others, Hence the conclusion was drawn that 
the specific refractive energy of every liquid is composed of the 
specific refractive energies of its component elements modified 
by the manner of combination. The third line of research was 
that of the refractions of different homol pounds. The 
experiments of Delffs, of Landolt, and of Gladstone and Dale, 
have led to the view that in all the series containing the radicals, 
methyl and its congeners, the specific refractive energies increase 
as the series advances, and that the amount of optical change is 
less between the higher than between the lower members of the 
series. Landolt, adopting Gladstone and Dale’s formula for 
the specific refractive energy, multiplied it by the atomic 


weight P; and this riot he designated the ‘‘ Refraction 


equivalent.” According to this representation the refraction 
equivalent of a body is the sum of the refraction equivalents of 
its constituent elements. The t advantage of this kind of ex- 
pression is that it permits of the easy comparison of the optical 
roperties of different substances, By naling these comparisons 
Landolt found that the refraction equivalent of carbon is 50, that 
of hydrogen 1°3, and that of oxygen 3°0. Direct experiments have 
iven figures very close to these. The way of calculating the re- 
Faction equivalent of a compound from these data may be illus- 
trated by either C, H,, O = 4 (5°0)'+ 10 (13) + 3°0 = 36°0, The 
value deduced from observation is 36°26. A great variety of liquids 
have given by calculation the same figures fox the refraction equi- 
valents as by direct investigation. Yet there are exceptions 
to this agreement with theory. The whole of the aromatic 
hydrocarbons and their derivatives give refraction equivalents 
much above the calculated numbers. This anomaly must be 
due to an errongous representation of the constitution of 
their nucleus, which cannot be greater than C, H,. How- 
ever, the above makes it possible to find the refraction 
which could not otherwise be taken, for in- 

refraction values of fifty elements have 


uivalents of 
etcental ten vaaet fH ‘loess 
e way. Itis Temar! that the res 
in following at tapseerss of the solar spectrum :— 











Aluminium .. .. ., 84 Manganese... .. .. .. 122—262 

oo ce oo os 158 | Mercury ee se ce os 213-290 

” Gea ‘os 6s 153—16'9 |Nitrogen .. .. w« « 41— 53 
Gaietim 9c oe .. ce 10% Oxygen .. .. s 3° 
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Tt will be seen that some of the elements have a double value, 





and this peculiarity is in most cases coincident with a change of 
atomicity. Thus iron in the ferrous salts has the equivalent 12°0, 
in the ferric salts 20°1, and since the refraction equivalent of iron 
in potassic ferridcyanide is 11°7, the view suggests itself that the 
metal is here in the same condition as in the ferrous salts. Great 
anomalies present themselves in the case of oxygen. Its equiva- 
lent in many compounds is 29, but in others it comes down to 
2°1, and in some cases, as in some sulphates and phosphates, it 
would seem to bea negative quantity. This points to the con- 
clusion that oxygen has the power of greatly modifying the action 
on light of those elements with which it is combined in a high 
. On looking over above list, one is struck by the 
tity of the equivalents of elements which have the same, 
or nearly the same atomic va. This property is still more 
peasant when the specific refractive energies of the elements 
: of their refractive equivalents are considered. The fol- 
owing pairs may serve as an illustration :—iron, 0 214 ; aluminium, 
0307; bromine, 0'191 ; anese, 0°222;" chromium, 305 ; 
iodine, 0°193. But the most suggestive comparison is that een 
the specific refractive e and combining prvpeeteons of 
those metals that-form salts not decomposable by water. B 
combining proportions is meant the actual amount which wi 
combine with a certain quantity of a salt radical, A few of these 
metals may be quoted :— 
Combining 


Spec. refr. energy. proportion. 
° 1 


Hydrogen oo of «+ oe ef of 3300 .. oe co oo oe 
ee ae a ae eer eae | 
Calcium 5. 36 60 G0 99 9- 900 .. of cf pe oo @& 
Tron .. of 00 00 06 0+ oe 214 wo co oo ce oo & 
Godium of 33 6 62 «« se SOD co cc cf 06 00 
Potassium .. 69 66 96 2 oc 207 we co 06 of oo OO'l 
Copper .. s+ 06 06 c¢ co 183 oe of ic 60 00 BIT 
Silver 2. os os 00 09 00 os 25 se os of oe eco 308 
Leal «sc 0p 06 06 09 06 «0 120 we «+ of of ov 03S 
&e. && 


The regularity in the decrease of the numbers in the first 
column, and the corresponding increase in the second column, 
would suggest that the combining proportions of silver, lead, Xc., 
ought to be halved in order to bring those elements to about their 
right places. There is, further, a remarkable coincidence between 
the power of a metallic element to refract the rays of light and 
its power to saturate the affinities of other bodies ; of course it 
must be borne in mind that a small combining proportion means 
a high saturating power. 

The next communication was on “ Kryptophanic acid,” by 
Dr. Thudichum. This acid is a normal ingredient of human 
urine, and can be obtained from it by first causing it to combine 
with lime, then transforming the lime salt into a lead salt, and 
finally decomposing the lead salt by sulphuretted hydrogen. 
Kryptophanic acid is an amorphous, gummy, t mt mass ; 
it is dibasic acid of the constitution C,H,NO,, but in some 
instances also tetrabasic, in which case its formula has to be 
written C,,.H,,N,0,9. Mercuric nitrate produces a white 
precipitate in the aqueous solution of its earthy salts ; it is thus 
shown that the ordinary analysis for urea is liable to error. 

For the next meeting, on March 17th, the following papers are 
announced :—‘*‘On Artificial Alizarin,” by W. H. Perkin, 
F.R.S., and *‘On the Combinations of Carbonic Acid with 
Ammonia and Water,” by Dr. Divers. 








LAPPER’S REGISTRATION OF CORRESPONDENCE. —The com- 
plexities and disappointments inseparable from every existing 
mode of registering correspondence have at length received a 
check, and we hope that the good sense of secretaries, account- 
ants, and other chief officials, may permit them toavail themselves 
of aplan which is alike an absolute novelty and a well-matured 
system reduced to practice. The lrochure is published at 1s., and 
is the production of Mr. R. W. Lapper of the Euston station of 
the London and North Western, in the general manager’s depart- 
ment, of which the plan has been in successful operation for more 
than two years and a-half.— Railway Times. 

THE Suez Canat.— The arrival of the first steamer direct from 
London, via Suez Canal, is an event to be recorded. The steamer 
Blue Cross, commanded by Captain J. B. Kennedy, reached Cal- 
cutta on the 2nd February, and was placed at the Government 
jetty No. 2, on the afternoon of the 3rd. The work of discharging 
her was commenced on the following morning and completed in 
twenty-two working hours. The facilities afforded by the new 
jetties are fully appreciated by the mercantile and shipping com- 
munities—the change from the old system of boating cargo is so 
complete. These jetties were designed by H. Leonard, Esq., 
M.1.C.E., and are fitted with Messrs. Brown Brothers and Co.’s 
steam and hydraulic cranes. At first considerable disappointment 
was expressed at the working of these machines, but they are 
daily becoming more popular, and the ease with which they hoist 
is remarkable. They are, however, better adapted to dock than 
for tidal rivers with great rises of water. We annex a copy of 
a letter addressed by Captain Kennedy, of the Blue Cross, to the 
Calcutta Englishman describing the voyage :— To the Editor of the 
Englishman.” —Sir,— Having arrived in Calcutta, vid the SuezCanal, 
in the steamship Blue Cross, belonging to Messrs. Thomas and W. 
Smith (owners of the Marlborough, Hotspur, St. Lawrence, &c.), 
I send a few remarks on the passage to you. The Blue Cross 
arrived at Port Said on the 3lst December, and took in there up- 
wards of 300 tons of coal. The harbour is a complete dock, large 
enough to contain upwards of 300 sail of ships if they were pro- 

verly berthed. There is every facility for coaling, and plenty of 
Freak water can be procured from floating tanks. We left Port 
Said drawing 17ft. Gin. water, and proceeded cautiously through 
the canal. We started at 4 p.m., and anchored at the first water- 
ing place for the night. We were eighteen hours under steam 
going through, but passed three nights in the canal. The greater 
portion is straight, but there are some curves that require caution 
in turning. Our speed was about 44 knots in the straight parts, 
and dead slow round the curves. The pilots wished to go faster, 
but I preferred an excess of caution for the first time. There is 
a regular flood and ebb tide, with a rise and fall of about 20in. to 
24in. The flood runs to the north, about 14 knots. I ascertained 
the rise and fall by chalking a post driven into the sand, and 
measuring it when the ship was at anchor. As soon as I became 
certain that there was an ebb and flood tide, I refused to proceed 
before the ebb, but brought the ship up at noon at Kantara, and 
laid there till 7 a.m. next day. We then proceeded to Ismailia, 
anchored and ci ed pilots; then again proceeded till sunset, 
when we anchored in Grand Lake in 5} fathoms. We again pro- 
ceeded at 7 a.m. on the 5th, and anchured at Suez at noon. ere 
are neither dangers nor difficulties in the canal that cannot be 
overcome with common prudence and judgment. I had the leads 
carefully hove all through; there are a few places where we had 
18ft. two or three casts of that depth near Sempeute, but nearly 
all the way we had from 24ft. to 30ft., and in the lakes 
fathoms. I have every confidence in making the passage from 
Suez to Port Said on my return trip in fourteen hours’ steaming, 
anchoring for ons night in Lake Timsah, off Ismailia, where we 
change pilots. The Blue Cross experienced very heavy westerly 
and south-west gales in the Channel and across the bay. She did 
not clear Ushant till the 16th December. This loss of three days 
(hove to) in the Channel, and also of two in the canal (loading &c.) 
has lengthened her present passage. I feel certain that on her 
future voyages, the passage between London and Calcutta, either 
way, will be made by her under forty-five days, all stoppages for 
coaling, canal, &c., included. I obtained one piece of information 
from the canal pilot that may be of value, viz., that the reason the 
current set to the north in the canal, was because the Red Sea 
was a little higher than the Mediterranean. Like Captain Cuttle, 
I made a note on that !—James B. Kennepy, Lieutenant R.N.R., 
Commanding steamship Blue Cross.—P. 8: I found the specific 

vity of the water as under, viz. :—Port Said, 1°028; Kantara, 

fod}, Lake Timsah, 1°041; Grand Lake, 1-041; Serapeum, 1°041; 
Gulf of Suez, 1°031; off Jeddah, 1°027.—J. B, K. 
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SUBWAY BETWEEN THE THAMES EMBANKMENT AND THE HOUSES OF PARLIAMENT. 
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SECTIONAL 


NEW WORKS IN AND NEAR THE!HOUSES OF 
PARLIAMENT. 

THE legislative palace and its neighbourhood for some time before 
the recent opening of Parliament exhibited great industrial acti- 
vity. The exterior works included the operations, in Old Palace- 
yard and Abingdon-street, of Messrs.-Hiscock and Williams, contrac- 
tors for a portion of the northern lowlevel main drainage system. 
The channel for this portion of the drainage is a barrel culvert of 
7ft. 9in. diameter, and built of four rings of brick. The sill of the 
channel is about 21ft. below the street level of Old Pala:e-yard 


and Abingdon-street. The area by which the peers enter their 
legislative chamber has been entirely cleared of the workmen and 
their materials, with the exception of a small steam engine en- 
closed within a hoarding, which is required for pumping. 

In a recent number we gave a short account of the marvellous 
progress which is being made with the works of the Metropolitan 
District Railway. In connection with these works we now refer 
to the direct communication which has been established between 
the Law Courts at Westminster and the Houses of Parliament, 
and the inner circle, by Mr. Barry’s subway under the north end 
of Westminster Bridge, close to the foot of the Clock Tower. This 
communication, which is a continuation of the fine arcade in New 
Palace-yard, has now been completed, and will doubtless be found 
when opened a great convenience to the passengers who may have 
occasion to use the Metropolitan District line between the City 
and the Temple and Westminster Law Courts, and to the members 
of Parliament who may have occasion to use the inner circle from 
the House, either to business in the east or to their residences and 
engagements in the west. 

The subway descends from the end of the arcade by half a dozen 
easy steps. At the New Palace-yard end it is enclosed by a pair 
of handsome wrought iron gates, the per gilding, and deco- 
rating of which are in keeping with the railings and gates in the 
neighbourhood of the Houses of Parliament. The floor of the 
subway is of hard tiles, and the walls and segmental roof of white 
enamelled tiles, At each end of the subway there is a square 
groined arch of a low pitch of stone, and lit at the crowns by 
circular slabs of glass let into the trottoir above. Abundant pro- 
vision has also been made for the lighting of the subway by a range 
of handsome gas-lamps along the centre of the roof. In the middle 
of the subway a well has been left open on each side, to the centre 
of the roadway above, for light and ventilation. We fear that 
this provision may proveto have been a mistake. The “‘refuge ” it 
provides above is not urgently needed, and it causes a rather serious 
disturbance to the vehicular traffic, without, as we venture to think, 
offering anything like an adequate compensation in convenience to 
those who may use the subway. The upper portion of this well has 
two semicircular ends railed off, the tops of the rails being laid 
with glass slabs of about 1jin. thick. Between the two half circles 
is a ——- and refuge for passengers, the pavement of which is 
interspersed with glass slabs that are not likely, in any state of 
the weather, to do service worth the slightest consideration in 
lighting the subway. Between thetwoopen rails round the refugea 
large quantity of mud is now delivered into the subway by passing 
vehicles ; this will be superseded by clouds cf dustin dry weather. 
We would venture tosuggest that the refuge should be cleared awa: 
and the well closed up. The white-glazed tiles would reflect s 
ficient Pn from the opening at the two ends of the subway. It 
is part of Mr. Barry’s plan to continne the subway already com- 
by another to pass under the embankment to the boat- 

anding platforms. The two subways are shown on the annexed 
drawings, which also give sections of the one already completed. 

Within the Houses of Parliament great things have been in 
hands for several months it, under the direction of Mr. E. M. 
Barry, R.A., architect of the Parliaments. The operations have 
been more in the direction of decoration than of structural altera- 
tions. The chief portion of these works has been the enrichment 
of the groined roof of the grand central hall, the panels of 
which have been filled in with floral, heraldic, and geometrical 
mosaics by Messrs. Salviati. A glazed lantern has been opened at 
the apex of the roof, which proves very effective. e i 
are of glass, and very rich, They are sustained by pro- 





fuse decorations of the ribs of the roof. The effect 
is impaired, however, by the contrast presented between 
the gildedand parti-coloured roof and the roportion of sober 


stone-colour work under it. We are inform t the decorations 
have cost some £37,000, and that they have been marred in effec- 
tiveness through a paring down of the vote by £2500 by the House 
of Commons, If this be so the House has suffered from a grave mis- 
take, Other important improvements have been effected in the 
lobbies, branching at right angles from the central hall to the 





House of Lords on the right, and the House of CommonsYon the 
left, and to the committee rooms opposite the entrance. ese 
improvements include the fitting of elegant glazed screens at the 
inner ends of the lobbies, and the cleaning of the stone-work, with 
the picking out in gold, and the appropriate colours of the 
heraldic devices upon the bosses uf the roofs. The lighting of the 
lobbies has been also much improved by reducing the thickness of 
the mullions and cusps of the windows, and otherwise enlarging 
and improving their illuminating areas. 

Over the four principal entrances to the central hall are large 

anels with gothic-arched heads. These are to be filled in, we 
Cotter, with mosaics by Salviati, representing the four patron 
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saints of the; United Kingdom—St. George and the Dragon for 
England, St. Andrew for Scotland, St. Patrick for Ireland, and 
St. David for “‘the principality.” The first of these—St. George 
—has been laid in, as a specimen, in the panel over the Lords’ lobby. 
If considered a success we presume thatthe likenesses of theother 
three saints will follow. impression concerning this specimen 
of mosaic on a large scale is, that during the day it cannot be 
seen, and that at night, when the great gas chandelier is lit up, the 
glare it presents is dazzling almost beyond endurance, and the re- 
verse of picturesque. The fine distemper historical scenes in the 
Commons’ lobby are equally effective, and will bear any amount 
of scrutiny and the keenest criticism, whether in day or gaslight. 








PUMPING ENGINES, CHATHAM WATERWORKS. 


MESSRS. WHITMORE AND BINYON, ENGINEERS, WICKHAM MARKET, SUFFOLK. 
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Waterworks establishments are daily and increasingly 
such an important position in this and other coun that 


are desirous of giving place in our columns of any notable under- | of the Brompton, Chatham, Gillingham, and 





assuming | taking or improvements connected with the same. 
we | thriving concerns of this particular kind may be mentioned that 
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Company, and recognising the somewhat densely ulated 
district depending upon it for water supply, its im may 
the more easily be estimated. 

“The company have not only since its formation invested a large 
amount in the sinking of ts below the chalk, and at con- 
siderable depth forming adits to the same, and thus ing an 
almost inexhaustible supply of the purest water, but their plant 
of engines, boilers, oa machinery are assuming powerful and 
extensive proportions. A shorttime since Messrs. Whitmoreand Co. 
were intrusted with the erection of a 50-horse power nominal high- 
pressure expansivefand condensing beam engine and boilers to ditto, 
applied in a direct manner to two sets of pumps, intended to raise 

,000 gallons of 
water in ten hours, 
and to discharge the 
same into a reservoir 
situated some 220ft. 
above the level of 
the engine-room. The 
simple and yet effec- 
tive manner in which 
Messrs. Whitmore and 
Binyon’s arrangement 
has accomplished this, 
and the considerable 
saving of fuel over 
and above that con- 
sumed under the pre- 
vious arrangements, 
which the directors 
certify to be equal 
to 50 per cent., in- 
duced them to order 
of Messrs. Whitmore 
and Binyon the re- 
construction of an- 
other 50-horse power 
ment engine and new set 
ili ° of pumps, which have 
tl To ————_ recently been set to 


ARRANGEMENT OF VALVE GEAR 


ii 


work under the same 
satisfactory circum- 
stances, 

The illustrations 
annexed will, we be- 
lieve, be sufficiently 
intellegible to our 
mechanical readers to 
explain the construc- 
tion and arrangement 
of enginesand pumps, 
and we are inclined 
to give a decided pre- 
ference to the direct- 
ness and simplicity of the arrangements to other methods 
adopted, where eccentrics and cranks form the medium 
of motion to the pumps; these are of the bucket and plunger 
construction. The valves are also on the double-beat prin- 
ciple, with gun-metal valves working on seatings of white 
metal; the resistance on the buckets and plungers is equal to 
about 110 Ib. on the square inch. To give a few of the details 
we would add that the cylinder of the engine is 35in. 
diameter, the stroke 65in., pressure on the boilers 45 lb.; the maxi- 
mum speed eighteen revolutions, minimum fourteen revolutions per 
minute. The engine is Ppp om with separate expansion valve 
and gearing of improved construction. e main pump buckets 
are 15in. diameter, plungers 10}in. diameter, stroke about 60in. 
The air vessel (shown also on engraving) is 20ft. high and 30in. 
diameter. The workmanship of the whole reflects the highest 
credit upon the makers. 

We would mention in conclusion that these works have been 
completed under the control of the pany’s consulting engineer, 
James Pilbron, C.E., F.R.S., the author of treatises on drainage 
and other works which have been before the public. 
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THE BECKTON WORKS OF THE CHARTERED 
GAS COMPANY. 
No. V. 


Havine given the constructive details of the various 
buildings and erections on the above works, from the river 
pier where the coal is to be landed to the point where the 
manufactured gas, duly purified, is to enter the main on its 
way to the metropolis, we now proceed to track the course 
of the great tube, and to describe some of the more striking 
features apparent on its route. As will be seen by our 
engravings, the tube assumes different forms at particular 
points, so as to suit the conditions with which it is required 
to comply. In the first instance the main has a clear run 
of two and a-half miles along the new road constructed by 
the company across the levels or marshes of East Ham and 

laistow. Where it is not necessary to introduce tubes of 
special construction, in order to cross intervening obstacles, 
the main is simply circular, 48in. in diameter, put together 
with plain lead joints, and turned and bored. It retains this 
size all the way to the station at Brick-lane, Goswell-street, 
a total distance of eight and a-half miles. It is carried 
over the river Lea on an elegant iron bridge, which we 
shall describe in our next number. At Limehouse-cut, 
Commercial-road, the main passes over the Britannia Bridge 
in the shape of a wrought iron tube, 45ft. in length, Gt 
3in. wide, 2ft. 3in. deep in thecentre, and 2ft. 3in. deep at the 
side, thetube thus formed being enclosed in an arched trough 
of cast iron, 21ft. 8in. in , and curved to the 
form of the bridge. The depth of the ribs of this trough 
is 2ft. 4in., corresponding to the thickness of the arch of 
the bridge, and it is laid at the same skew as the arch. 
The casting is made in six parts, bolted together through 
longitudinal flanges placed in the centre beneath ‘the 
wrought iron tube. ‘The castings are also connected by 
means of two transverse flanges and bolts. The wrought 
iron tube is made of din. plates throughout, constru as 
indicated on the engravings which we publish. The plates 
forming the ‘op and bottom are each 6ft. 9in. wide, 
and 3ft. long. e joints are strengthened by means of 
cover plates, each 5in. wide by in. thick on the 
inside, and by means of T-irons 5in. by 2}in. by 
4in. on the outside. Between the sides and the to 
and bottom of the tube the junctions are form 
with L-irons 2}in. by 2iin. by 3in. The flanges at the 
end of the tube, for the purpose of attachment to the 
special casting forming the junction with the ordinary 
main, is made of angle iron 4in. by 2}in. by 3in. The 
tube is surrounded with Portland cement concrete, with 
which the arched cast iron trough is filled. At the bridge 
crossing the Regent’s Canal in the Commercial-road 
a tube is employed similar in construction to that which we 
have described for the Britannia Bridge. The tube is 51ft. 





BECKTON GASWORKS-—THE METER HOUSE. 
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in length, supported by a cast iron trough in each of the 
two arches of the bridge, each trough being 12ft. 9in. long. 
At the ends special castings form the connection with the 
4ft. main. In ing over the North London Railway at 
Poplar station, East India-road, the form of the main had 
in to be altered, as there was not sufficient room to 
low of a 48in. pipe with the required headway. An 
inspection of our engravings will show clearly the peculiar 
conditions under which the main is laid. The ordinary 
main terminates on each side of the railway, 16ft. from the 
retaining walls. A reverse curved pipe, 4ft, diameter and 
7ft. Gin. long, connects the ordinary main with a taper 
casting 6ft. in length, connected to a wrought iron tube 
30ft. in length. The tube is made of in. month through- 
out, put together with in. rivets, spaced 2in. apart, the 
joints being made good with tape and red lead. The 
thickness of the special casting is 14in., and the sides, top, 
and bottom are stiffened by means of flanges. The cast- 
ing is put together in two 
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| cover plates are 4}in. by ;in., and the outside ones T- 
iron. At the top and bottom flanges double cover plates, 
| each 6in. by ;4;in., are provided. The flanges are made in 
the same manner as those we have described for the other 
wrought iron tubes, At the places where the tube rests on 
| the parte and bed stones of the piers a 3in. plate is 
riveted over the whole area, with rivets flush on the outside. 
| On the intermediate pier the bearing is fixed, but at the 
| ends the tube is free to slide upon cast iron bed-plates of 
lin. metal, each 3ft. long by 2ft. wide, having on the 
upper sides four fillets, which the girder rests on. The 
bed-plates are secured to the brickwork by means of four 
holding-down bolts, each liin. diameter, built into the 
brickwork. At each end of the tube there are special 
castings for the attachment of the tube with the 4ft. main. 
| When the castings unite with the tube, an india-rubber 
| ring, 3in. wide by in. thick, is placed between the flanges, 
| forming a joint, to allow for the expansion and contraction 








parts, with 1!in. bolts, spaced 2a ee Ta eo 


Yin. apart. It will be seen 
from the engraving that the 
wrought iron tube which 
crosses the railway is of a 
box form, with a web divid- 
ing it in the centre longitudi- 
sale. The plates of the sides 
and centre web are in lengths 
of 6ft. by 18in. deep. The 
total width of the tube is 10ft. 
The plates forming the top 
and bottom are each 10ft. 6in. 
long by 3ft. wide, and are 
fixed across the tube so that 
one plate in length makes up 
the width of the double tube. — 

The joints are secured by means of double cover plates 
laced inside and outside the plates. They are alternately 
-irons Sin. by 24in. by }in., and flat plates 5in. wide by 

3in. thick. The angle irons at the corners of the tubes are 

2kin. by 24in. by in., in 10ft. lengths, with cover plates 2ft. 
long at the joints. The ends of the tube are furnished 
with flanges of plates 2}in. wide by jin. thick, secured 
with angle irons 4in. by 23in. by }in. The bolt-holes in 

the flanges are spaced 9in. apart, and receive lin. bolts. A 

wrought iron box gas tube has been also carried over the 

Metropolitan Railway at Vine-street, Clerkenwell. The 

bridge is of two spans, and the tube stretches from one 

abutment to the other. The total | of the tube is 
136ft. 10in., and its cross section 5ft. by 2ft. 3in. The 
plates of the tube are iin. thick throughout, and the joints 
are made in the usual manner, with tape and red lead, 
riveted with jin, rivets, spaced 2in. apart. The inside 
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FOR BRIDCE OVER 
NORTH LONDON RAILWAY 


of the tube. The joint is secured by means of 1}in. bolts 
placed Qin. apart. e whole of the outside of the tube is 
covered with lin. matched boarding, grooved and tongued, 
and fastened to the ironwork by means of jin. tapped 
screws. A thickness of asphalted felt is placed between 
the boarding and the iron, and the boarding has been 
payed over both inside and out with coal-tar and lime, put 
on hot, and then sanded. The boarding at the bottom of 
the tube is covered with sheet iron jin. thick, and fastened 
to the tube the whole length, to protect it from the sparks 
of locomotives. k ached et * 

The accom ing engravings include one of the meter- 
houses, anal in the last preceding article. 


A Mr. Kina, of Derbyshire, ngaged on improvements in the 
machinery for the desoent t of coal-mine shafts, with a 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 








NARROW GAUGE RAILWAYS, 

Srr,—A discussion on the comparative merits of different 
gauges naturally divides itself into two heads :—First, cost of con- 
struction ; and, secondly, cost of working. On the last head your 
readers have required no further information from your column 
since the discussion was closed by a letter in which I endeavoure 
to ascertain the rates charged on the Festiniog by analysing the 
statistics given in paper No. 2 on thatrailway. I acknowledge 
great ignorance of the subject, but can honestly plead in extenua- 
tion the great difficulty I met with in obtaining information from 
those who profess to know. Mr. Spooner’s paper, promised by your 
correspondent, will doubtless give full information on both heads, 
and if you can obtain for your readers similar statistics with 
reference to the Queensland Railway the discussion which 
would then probably ensue might possibly convince the Duke of 
Sutherland that, although he has laid out £200,000 on his rail- 
ways more than he would have done had they been built after the 
Festiniog pattern, he is not £200,000 the poorer. Making use of the 
distribution of the gross earnings previously referred to, we find 
that if the rates charged per ton per mile be reduced to 1d. 
for slate, 2d. for goods, and the passenger rates one-half, the gross 
earnings will be £10,512 only, viz., slate, 112,532 T x 134 miles x 
ld. = £6302; goods, 14,694 T x 134 miles x 2d. = £1653; and 
passengers, £2537. Since the cost of working, viz., £9694, is not 
affected by the rates charged, there would be the magnificent snm 
of £818 available for dividends. 

I feel confident that some at least of your readers will endorse 
the statements, that, if competition existed, the rates would have 
to be lowered to about this standard, and that the working expenses 
of an ordinary gauge road with such easy gradients as the Festiniog, 
and say curves of ten chains radius, would not amount to more 
than 70 per cent. of the gross earnings, the same rates being 
charged, and the same tonnage carried; or there would be available 
for dividend £3154, so that the same dividend might be paid in the 
second case on nearly four times the amount of capital. Could 
not such a railway have been built for less than four times the 
cost of the Festiniog? ‘The result of the experiments as to the 
tractive powers of the engines do not directly atfect this discussion, 
except in so far as they explain one cause of the great cost of work- 
ing toy gauge roads. They do, however, effectually demonstrate 
the falsity of one of your opinions—of one, too, on which you laid 
great stress. The Welsh Pony starts with a paying load of {7 
tons and keeps going until the increased traction up the gradient 
brings her to a stand; some trucks are then taken off, and it is 
found that she can only take up the gradient 52 tons paying 
load. From this your correspondent draws the corallery that the 
tractive power is reduced in the case of the Welsh Pony on a 
gradient lin. 84 to one-half its value on the levcl—to 
at least one-half would have been a more correct deduction. 
At any rate, it is nowhere stated, that 97 tons is the 
maximum paying load on the level. ‘The Little Wonder 
stops at the bottom of the incline to take breath, and then draws 
up for some distance (how far ?) the same load without sensible 
diminution of pressure ; and therefore in her case one can only 
draw the same corollary inferentially. If future experiments 
show that her powers are similarly affected, what becomes of 
your theory that steeper gradients are more admissible on narrow 
gauge than on wide gauge roads? 

In discussing the first cost of construction, we must separate 
the case where the roads are built to the same line and levels, 
but of different gauges from that in which two lines between two 
given places are built on totally different principles ; very narrow 
gauge railways are unquestionably low priced, that they are 
cheap remains to be proved. I gather from your article that the 
investigation which has been going on in Tasmania referred only 
to Mr. Doyne’s conduct, and had no bearing whatever on the 
relative merits of the gauge adopted and that recommended by 

ou. 

If Mr. Doyne’s only error has been that of giving an insufficient 
estimate for the work, the 3ft. 6in. gauge road would still, on 
the estimated saving, agreed upon for the sake of argument, cost 
only £100,000 less—a result arrived at before the additional light 
thrown on the matter by the lawsuit instituted by Mr. Doyne 
reached home. You have given no statistics to show that the 
extra £100,000 has not been wisely expended. Your argument 
seems to me to be simply this: Because Mr. Doyne did not ex- 
plicitly state what works and plant his estimate included ; because 
several items in that estimate have exceeded the estimated cost ; 
because £50,000 more is required for rolling stock and stations 
before the line can be worked efliciently ; therefore a 3ft. Gin. 
gauge would have been better than the one adopted. People who 
have not enough capital must make shift the best way they can. 
Viewed in this light, the conclusion you have arrived at may be 
correct, but makeshift plans, however cleverly devised, are only 
the best under the circumstances, 

The paper laid before the Institute of Civil Engineers by Mr. 
Fox—who, by the way, does not recommend narrow gauge railways 
but seems rather to look upon them as unavoidable evils in parti- 
cular cases—gives ample materi«l for discussing the second view of 
the question. Had he given a continuous plan and section of the 
whole line, nothing short of a contour map of the country could 
have afforded the members fuller information on this head. 

Mr. FitzGibbon, according to Mr. Fox, had three courses open 
to him— first, to build macadamised roads ; secondly, to build rail- 
ways of the ordinary type ; thirdly, to build a narrow gauge road 
costing little per mile, but taking circuitous routes. He chose the 
last, and succeeded in getting his views adopted. Possibly his de- 
cision was a wise one, but, if the traffic does not pay except at 
rates approaching those on the Festiniog, it is to be hoped that the 
advocates of the system will not turn round and attribute the 
failure to the absence of good accommodation by ordinary roads, 
Leaving the wisdom of the choice of system out of consideration. 
it seems to be pretty generally admitted that Mr. FitzGibbon has 
designed and carried out his plans with the utmost skill, so that 
the work could not have been executed more cheaply and efficiently, 
although his estimates apper, by the foot-note of the secre to 
the institution, to have fallen much further short of the actual 
cost than those of Mr. Doyne. We have, then, the very best 
standard for comparing the total cost of the new system of railway 
with that of the old between two given places, 

The total estimated cost of the first fifty-three miles from 
Ipswich was for every item £7732, and for works only £6660 
mile ; of the Liverpool range, from fifty-three miles to sixty ufiea, 
for every item £12,532, and for works only £11,400 per mile ; of 
the main range, from sixty miles to seventy-eight miles, for every 
item £11,132, and for works only £10,000 per aie - thus 
the average estimated cost of the tirst seventy-eight miles was 
£10,465 per mile. The actual average cost was, according to the 
foot-note, £13,700, showing an increase of 31 per cent. over the 
estimate, which one may suppose to have been pretty equally dis- 
tributed throughout the line in proportion to the estimated cost per 
mile. On this supposition the actual cost of the Little Liverpool 
range for works only was £14,934, and of the main range 
£13,100 per mile, and of the surveys, superintendence, &c., on 
each section, £1483 per mile. 4 
only of the last twenty-five miles, amounted to £340,338 

As the crow flies the distance of the line at fifty-three miles 
from the line at seventy-eight miles is about seven and a-quarter 
miles. A direct railway, therefore, need not exceed ten miles in 
length, and yet avoid many difficulties ; but if the direct is to 
cost as much as the circuitous route, to the cost of the 
works only of the latter, must be added the amount saved in sur- 
veys, land, rolling stock, and superintendence on the part 
of the company, and of superimtendence and _ transport 
of plant on the part of the contractors on the addi- 





Therefore, the total cost for works | 


tional fifteen miles of road. Without personal knowledge 
of the country it is impossible to give any estimate of the value of 
the latter item. So far as the present discussion is concerned, I 
am content to use it simply as a set-off against the increased cost 

r mile of the stations. The amount to be added will therefore 

£1483 X fifteen miles = £22,245, and we have for the con- 
struction of the works only of the ten miles of direct route 
£358,045; or, including every expense, £37,287 per mile. The 
country must be very difficult indeed if a single road ten miles 
in length, between two places only seven and a-quarter miles apart 
as the crow flies, cannot be constructed for £37,287 per mile. 

The same detailed information, by lan and section, of the first 
fifty-three miles is not given; but, i = in my —" that 
fifteen out of the last twenty-five miles might have been saved 
without in the total actual cost, I feel confident that I am 
right in stating that two-fifths of the whole seventy-eight miles 
might have been saved without encountering any difficulties which 
an average cost of £13,700 x 3 = £22,833 per mile would not have 
sufficed to overcome. 

For the sake of illustrating my argument, suppose that an inde- 
pendent company, encouraged by the financial success of the rail- 
way already constructed, and the dissatisfaction which may 
possibly arise from high rates and slow transit, succeed in raising 
the capital and getting an Act for the construction of such a line 
as I have described, and in completing it for the same total cost. 
Suppose, too, that the new company, confident in the superior 
accommodation and speed of transit offered by them, charged rates 
per mile in the ratio of 5 to 3, and that, owing to this, the traffic 
is equally divided between the two, and that the working expenses 
per mile are equal—two suppositions, I grant, untenable — the new 
company would still have available for paying dividends, on the 
same capital, an amount exceeding that in the coffers of the old 
company by two-fifths of the total working expenses of the latter; 
would or would not the new company, to use an old coaching 
phrase, be able to run the old one off the road? Your reply to 
this argument, when first broached, was that it was simply absurd, 
as I ought to know that railway companies charged per mile. 
That, I reply, would afford a complete refutation of my opinions 
if the Southern and Western Railway is always to occupy the 
same footing in Queensland that the tobacco monopolists do in 
Italy; but if colonial Governments, in conducting public works, 
do not pay the same regard to public convenience which fear of 
competition forces upon independent companies, public opinion 
will soon open the door to private enterprise. 

March ist, 1870. CoN. BACTOR’S ENGINEER. 





COTTON PRESSES. 


S1z,—In recent numbers of THE ENGINEER several interesting 
articles have appeared on cotton presses. Some allusion 
having been made therein to Wests’ machine, worked by hydraulic 
power, the following memoir of the invention of the geome- 
trical cotton press, patented in 1816, with improvements to the 
present time, superseding the wooden and iron screws at Bombay, 
might further extend the knowledge of pressing machinery. The 
export of cotton from Bombay in the East Indies, to England, 
China, and other places, had attained to a trade of considerable 
importance at the close of the last century. ‘Two screws made of 
tamarind wood, worked by men, who applied their strength with 
levers, moved a cross timber head dowr upon the cotton in a 
box to compress it. The bale made with the wooden screws was 
again pressed to make it much harder by iron screws worked 
with a powerful capstan and cogged wheels. Bramah’s press was 
employed in 1798 to make small bales for the China market, but 
the use of this hydraulic power was not persevered in, and the 
screws continued to supply the bales. The subject of compressing 
cotton into bales for shipment, simple as it may appear to be, in- 
volves many conditions not only of a my character, but 
owing to the elasticity of the fibre, and the increasing ratio of 
resistance it affords to compression, it was evident that a more 
scientific construction of a press with graduated power to over- 
come the varying elasticity of the cotton being pressed was 
required. Messrs. William and Daniel West, civil engineers, made 
numerous experiments at Bombay, a memoir of which might yet 
be found among the archives of the late Honourable East India 
Company. 

In the year 1816 Messrs. William and Daniel West obtained a 
patent in England for their invention of the geometrical cotton 
press, and constructed the original machine at Bombay entirely 
by native labour and materials on the spot. Such was the extra- 
ordinary performance with this geometrical press, that only ten 
natives made an improved bale with it, while the iron screw 
required forty men to work the capstan. In proof of the reduc- 
tion of labour to make a bale, six gentlemen accomplished the 
feat, totheir great satisfaction, with this original geometrical press. 

The late Sir James Macintosh, judge at Bombay, stated that no 
earlier English patent for an invention in India was on record. 
The model of the geometrical press was inspected by all classes of 
society at Bombay, and when the machine was in daily use, 
making improved bales for shipment, the natives flocked by thou- 
sandsto wonder at the mysterious machine doing its work with so 
little manual labour. Substituting iron for wood, the geometrical 
press was made for the use of the Apollo Cotton Press Company, 
Bombay, anda large establishment of this valuable machine, with 
improvements, has been working from the year 1818 to the present 
time, with an economy of labour unequalled in any other 
machinery for making bales of cotton. Steam power has been sub- 
stituted for manual labour, still preserving the great economy in 
making bales. 

Up to the end of last year, 1869, many millions of cotton bales 
have been made with Wests’ geometrical cotton press at Bombay. 
It has likewise been used at other places. The saving of 
freight from the port of Bombay, owing to the improved 
bales made with Wests’ geometrical cotton press, would, 
if computed, prove io be a benefit to the value of more 
than a million sterling. The inventors have derived no reward 
whatever on this account from the mercantile community 
benefited by it at Bombay. From the year 1818, when the geo- 
metrical press was first worked, the cotton trade has been 
increasing, say tenfold, or at the present time to upward of a 
million yearly. The advantages of the geometrical 
press attracted rivals, who, availing themselves of the knowledge 


ined from observing its superior capabilities, made other presses 
fits ting portions of its construction. Most of these attempts 
proved to be failures ; but scarcely any cotton press has been made 


since the invention of the geometrical cotton press that has not 
some portion of Wests’ invention used in its construction. The 
inventors have thus been unrequited instructors of many intelli- 
gent makers of such machines. A new era in the packing of 
cotton at Bombay has recently caused hydraulic presses to be 
employed with great power to compress the cotton and make 
much harder bales than heretofore. With this view the inventor 
of the geometrical cotton press, still surviving, purposes to make 
the machine of greater strength, if it should be found desirable, 
still preserving its economy of working, and likewise through his 
firm, D. West, Son, and Co., to construct new presses, ae eo 
and with combinations, to press cotton bales to an extreme degree 
of hardness, e ding the density hitherto attained by any press. 
The great power of the new press to be exercised at discretion. 
67, Euston-square, March, 1870. DANIEL WEsT. 








South Kensineton MusguM.—Visitors during the week ending 
5th March, 1870 :— On Monday, Tuesday, and Saturday, from 
10 a.m, to 10 p.m., Museum, 13,569; Meyrick and other i 
1972; on Wednesday, Taursday, and Friday (admission 6d.), from 

.m., Museum, 2054; = ick and other ries, 


10 a.m. till 5 
117; total, 17,712; average of corres; week in formerjyears, 


10,912 ; total from the opening of the Museum, 9,216,009, 





THE LATE MR. PETER ASHCROFT, C.E. 

AFTER a somewhat protracted illness, Mr. Peter Ashcroft, 
engineer of the South-Eastern Railway, died at his residence, 
Richmond-house, Dalston, on Tuesday, the ist inst. In the course 
of last summer Mr. Ashcroft gave much of his personal attention 
to the laying of his new pattern of rail on the Charing Cross sec- 
tion of the line, and being a man of full habit of body suffered 
considerably from the heat. He was accustomed to uncover his 
head in the open air, and was supposed on one occasion to have 
suffered from a sunstroke, which was the commencement of an ill- 
ness that could not be conquered by the best medical skill and 
assistance which could be obtained. He had liberal leave of 
absence from his board of directors, and spent some months of 
his time recently on the Continent, from which he returned to 
die, greatly regretted by all who knew him ; many of those who 
had the most intimate personal relations with him feeling that 
they ‘‘ could well have spared a better man.” 

Mr. Ashcroft had a deservedly high reputation as a constructor 
and maintainer of permanent way. His compound rail, above 
referred to, and which has been described in former numbers of 
THE ENGINEER,* is universally allowed to make a road of first-rate 
character, 

Mr. Ashcroft was a native of Lancashire, and was born about 
the year 1809. He was a child of parents in humble circumstances, 
and owed his progress and success in life to the excellence of his 
character and his rectitude of conduct, rather than to educational 
or adventitious advantages. He commenced his industrial life 
very early in the railway era, as an ordinary unskilled workman ; 
but from his sterling qualities soon came to the front, and went 
through the gradations of ganger, inspector, and overlooker upon 
some of the northern lines first constructed. About 1844 he en- 
tered upon the engagement of engineer of the Eastern Counties 
Railway, to which he was brought by Mr. George Hudson, whilom 
‘* Railway King,” the new chairman of the company, and Mr. 
Waddington, deputy-chairman, who brought new officers from the 
north on the occasion of a change in the adwinistration. He con- 
tinued to be superintendent of way and works, and locomotive 
superintendent, on the Great Eastern for about ten years, and 
during that time carried into effect important improvements in 
the construction of permanent way, including the application of 
tish-joints. 

In 1854 a change of administration took ‘place in the South- 
Eastern Company. Capt. Barlow, general manager, Mr. Drane, 
engineer, and Mr. Herbert, the secretary, retired from office, and 
were succeeded by Mr. Eborall as general manager, Mr. Peter 
Ashcroft as engineer, and Mr. 8. Smiles as secretary. 

Mr. Ashcroft was not endowed as relates to the more exalted 
branches of engineering, to which, indeed, he made little pre- 
tention, but he was admitted by all who knew him and his 
excellent work to be a thoroughly practical and able man as a 
layer and maintainer of permanent way ; and as he has left the 
road of the South-Eastern system, we may safely venture to say 
that it is equal to many, and superior to most of the railways in 
the United Kingdom, and of the world. 

In some of the larger works recently executed on the South 
Eastern system, such as the Charing Cross section, Mr. Juhn 
Hawkshaw, C.E., acted in concert with the company’s oilicer us 
consulting engineer. 

Mr. Ashcroft was also able to appreciate the talent of suborii- 
nates, and has been for some years ably assisted by Mr. F. Brady, 
parliamentary engineer of the company. Amongst the more 
onerous duties he discharged as engineer of the South-Hastern 
Company, may be mentioned the erection of the low water landing 
stage at Folkestone, which was constructed economically, strongly, 
and in all respects successfully, having resisted completely the 
heavy seas with which that coast is so often visited. Mr. Ash- 
croft was also the engineer of the Wellington Pier at Yarmouth, 
another durable work. A very heavy work came into Mr. Ash- 
croft’s hands a few years ago, when Mr. Jay, thecontractor for the 
Sevenoaks and Tunbridge line, failed in his contract, and the 
work had to be taken up by the company’s engineer. The work 
on this line has been already described in our columns, and 
it may be remembered that they include some of the heaviest 
work in tunnels, cuttings, and embankments of any railway in the 
south of England. In the Sevenoaks tunnel, in particular, it may 
be remembered an enormous influx of water had to be encountered, 
and formidable difficulties were also presented by the treacherous 
characterof the stuff at the Orpington great embankment, but all 
these difficulties were successfully overcome by the persevering 
energy of Mr. Ashcroft, ably seconded by Mr. Brady. 

Mr. Ashcroft was, we find, a man much beloved by those who 
knew him most intimately, and especially by his subordinates ; 
he was brusque in styleand manners, but was warm-hearted and 
open-handed almost to a fault. Appeals made to him on behalf 
of those who needed assistance were never made in vain, and, in 
some instances, indeed, those who made the appeals had to re- 
strain his generosity and take less from him than he offered 
for the object of their solicitude. He exercised the somewhat 
rare virtue of gratitude to those who offered him the opportunity 
of doing good, and enabling him to put in practice the great 
grace of charity. 

In early life Mr. Ashcroft, frugal and economical, was able to 
save money from his weekly wages, but was simple and primitive 
in his habits, and did not for some time acquire the art of invest- 
ing to advantage. Latterly, however, he managed better, and 
carried into effect in the conduct of his private affairs the 
shrewdness and economy which marked his care of the company’s 
concerns entrusted to him. He made anexcellentinvestment inthe 
purchase of a field in the neighbourhood of Dalston, which he by 
degrees covered with buildings, acting as his own architect, over- 
looking brickmaker and builder. 

Mr. Ashcroft was buried on Saturday last at the Highgate 
Cemetery. His remains were followed to the grave by the prin- 
cipal officers of the South-Eastern Company, by twelve or | sane 
teen of the permanent way inspectors, and a number of private 
friends, all of whom sincerely mourned the loss they had sustained, 
and some of them, particularly his lieutenants, doubting whether 
they ‘‘ would ever see his like again.” Some of the inspectors 
who attended the funeral came with Mr. Ashcroft from the Great 
Eastern, and have worked under his direction for above twenty 
years. 





THE LONDON ASSOCIATION OF FOREMEN ENGINEERS. — The 
ordinary meeting of members took place, as usual, on the first 
Saturday of the month, at the City Terminus Hotel. It was fairly 
attended, the chair being filled by Mr. J. Newton (Royal Mint), 

resident. After the routine duties had been satisfactorily per- 
‘ormed, the election of several new members ensued. Among 
these were C. B. King, Esq., C.E. (Chevalier of Portugal) in the 
honorary, and Messrs. W. Probert and T. Rae in the ordinary 
class. Mr. John Cassell (Messrs. Tidcombe and Co., Watford) 
was also put in nomination for ordinary membership. The re- 
mainder of the sitting was occupied with the discussion of 
matters of business detail in relation to the affairs of the Associa. 
tion. Finally it was announced by the chairman that Mr. Hyde 
Messrs. Dudgeon’s) would, at the April meeting, read a paper on 
“*Deflective Armour for Ships of War,” and which would be 
copiously illustrated with diagrams and models. Much comment 
of a gratulatory nature was exchanged during the evening as to 
the recent anniversary celebration of the formation of the society. 
It was considered on all hands that the attendance of so many 
eminent men of sci on that ion, and the able presidency 
of the venerable and venerated Sir William Fairbairn, had shed 
fresh lustre on the Institution, besides contributing to its moral 
and material strength. 








* Nov, 15th and 22nd, 1867, 
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RAILWAY MATTERS. 


Tne large increase in the traffic receipts of the London and 
North-Western and Midland has this week caused a further de- 
mand for railway stocks. Those most in demand have been Great 
Northern, Midland, and London and North-Western. Metro- 
politan also have been actively purchased by speculators. 


AN attempt to u a railway train has been made on the Lan- 
cashire and Yorks line at Gilrow, near Bolton, by the placing 
of a sleeperon the line. Fortunately, no damage was done except 
tlie breaking of the engine guard. The mischief was discovered 
in time, but there is as yet no clue to the perpetrators. 


Tue board of the Great Luxembourg Company has recently 
ordered ten new locomotives and 300 wagons. They received 
tenders from English and Belgian houses, but accepted those of 
the latter in consequence of the price of each locomotive being 
£340 less and the wagons £25 less than in England, including duty 
and charges. The difference in price arose chiefly from the lower 
rate of wages in Belgium. 

Tue Grand Trunk Railway of Canada have invited subscriptions 
at the price of 85 for £228,000 of the £500,000 Second Equipment 
six per Cent. Mortgage Bonds, the issue of which was authorised 
three years ago. The object is to increase the rolling stock, &c., 
so as to render it adequate to the busi of the line, the opinion 
of the President, after his recent visit to Canada, being that such 
expenditure will be fully repaid annually in extra traffic. 

A FAVOURABLE report has been issued by the Monmouthshire 
Railway and Canal Company. The gross traffic in the half-year 
amounted to £79,055, as compared with £73,356 in the corresponding 
half-year, and the working expenses tu £38,399, against £35,259. 
After placing £1000 to doubtful debts account, £1000 to reserve 
fund, and £5000 to the relaying account, the available balance 
admits of a dividend at the rate of 5 per cent. per annum, leaving 
£425 to be carried forward. In the corresponding half-year the 
dividend was at the rate of 4 per cent. 

At the meeting of the Cambrian Company at Oswestry, on Friday, 
the motion of Earl Vane, the chairman, for the adoption of the 
re was lost, and an amendment carried ordering that the con- 
sideration of the report and the ts be postponed until the 
question of the future constitution of the board had been disposed 
of. Mr. Rawson, the mover of the amendment, then carried a 
resolution to the effect that the committee were fully empowered 
to reconstruct the board and take any steps for that purpose; and 
that the board, as at present constituted, was not entitled to the 
confidence of the shareholders. 

A sHOoRT time ago a rather curious scene was witnessed at 
Barnsley between the Midland and the Manchester, Sheffield, and 
Lincolnshire Railway Companies, on the occasion of the former 
laying down the points at the junction of the two lines. At that 
time a body of men belonging to the latter company was brought 
to the spot, and tore up the newly connected points. Since then 
the line has been inspected, and it was expected that it would 
shortly be — During the present week some rather unusual 

roceedings have taken place. It is said that the Midland have 
intimated their intention of opening the line, and the Manchester, 
Sheffield, and Lincolnshire Company have had men watching the 
points at both the Barnsley Junction and the connection with the 
South Yorkshire line near to Meadsbro Dyke. A rail has been 
removed to prevent any engine or carriage passing along the line. 

THE North-Eastern Railway of Switzerland is certainly more 
successful then most English lines. According to the latest pub- 
lished returns, it appears that the entire capital raised for the 
construction of the railway and the purchase of two branch lines 
amounts to 66,808,000f. (£2,672,320) for an entire mileage of 164 
miles, the greater portion of which—namely, from Aarau to 
Zurich, and thence to the Lake of Constance —has double rails. 
Of the capital, two-fifths was raised by ordinary shares, and the 
remainder by obligations bearing a fixed rate of interest, in part 
guaranteed by the various cantons and in part by the company 
itself. In 1868 the ss receipts were £295,269, and the net 

rofits, after paying all expenses, £167,555. In this, however, are 
included the os realised by the steamboats of the Lake of 
Constance, which figure for nearly £9000. The dividend dis- 
tributed among the shareholders was at the rate of 8 per cent., 
somewhat in excess of that of any previous year. 


Two bills which have already been submitted to a special meet- 
ing of the Great Western proprietors, in accordance with the 
standing orders of Parliament, are promoted by this company in 
the present session. The principal provisions in the Great Western 
bill relate to the transfer of the undertaking of the Shrewsbury 
and Hereford Railway Company to the London and North-Western 
and Great Western Railway Companies, and to an arrangement 
proposed to be entered into with the Bourton-on-the-Water Rail- 
way Company. The arrangement with the Shrewsbury and Here- 
ford Company is calculated to simplify the accounts and to reduce 
expenses. e Bargoed Railway is to be constructed by the Great 
Western and Rhymney Railway Companies jointly ; and, as a pre- 
liminary step, a joint committee has been formed, in accordance 
with the terms of the Act, in order to give effect to its provisions. 
The line extends from a point near Lliancaich, on the Ne 
Abergavenny, and Hereford Railway, to Dowlais, a distance of about 
nine miles and a-half. The expenditure to be borne by this com- 
pany is estimated at £65,000. 

THE new Turkish Railway undertaking is to be called the 
Société Impériale des Chemins de Fer de la Turquie d’Europe, 
and it will issue 750,000 obligations, for which subscriptions will 
be opened on the 15th inst. at Constantinople, Alexandria, 
Bucharest, Vienna, Berlin, Amsterdam, Hamburgh, Frankfort, 
Trieste, Lemberg, Prague, Leipsic, Dresden, Munich, Geneva, 
Berne, Zurich, Milan, Florence, and Naples. These obliga- 
tions are each for 400f., bearing interest at the rate of 3 per 
cent. per annum, with the advantage of lottery drawings 
with large prizes six times a year, including three of 600,000f. 
and three of 300,000f. each, besides many smaller ones. The 

rice is fixed at 180f,, and the lottery redemptions will be at par 

400f.). A public issue cannot be made either in Paris or London, 
on account of the lottery, but it is said that the French Govern- 
ment look upon the operation with much favour on account of 
the political importance of railway communication in giving sta- 
bility to Turkey, and this feeling will be shared in England. The 
works are to be commenced at once from each end—the frontier 
ef the Austro-Hungarian empire on one side, and Constantinople 
to Adrianople on the other. 

Art the adjourned general meeting of the Royal Sardinian Com- 
pany on Tuesday, the chairman explained that the —s had 

nm adjourned from the Ist to the 22nd of February, and thence 
to that day, in consequence of some differences of opinion between 
the liquidators of Smith, Knight, and Co. and the directors. It 
was well known that the Italian Government had financial and 
difficulties. The difference between them and the 
wey Smith, t, and Co. was that the latter wished 
toa the of Parliament to the convention of March, 
1869, before anything,-while the directors did not wish to 
reject the overtures of the Italian Minister of Public Works 
for making the line from Cagliari to Iglesias, as the mineral re- 
sources of that portion of the unde ing were very large, and 
would prove the capability of the company to resume the works. 
The report, after some explanation, was carried unanimously. Mr. 
Percy, the engineer, at the request of Mr. A. Beattie, explained 
the position of the company’s property in Sardinia. The earth- 
works and works of aoe oe The whole of 
the land for the ninety of line was 
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NOTES AND MEMORANDA. 


M. Bortor states that he filled jars with hydrogen and placed 
some sulphur in the same, and having passed an electric spark 
through the latter, igniting and volatilising it, that a perceptible 
quantity of sulphuretted hydrogen was produced. 

Nature remarks that in the report of the Royal Commission on 
pollution of rivers, the presence of arsenic in the water and mud 
of rivers near alkali works is pointed out, and it is also stated that 
the London sewage at Barking contains as much as ‘004 ot arsenic 
in 100,000 parts. 

AN account of the pottery manufacture carried on at the Belleek | 
Porcelain Works, county Fermanagh, was given in a paper by Mr. | 
R. W. Armstrong (the resident partner in the concern), read before 
the Belfast United Natural History Societies. The abundance of 
fe near Belleek, and of pure flint, is a leading element in | 
rendering the manufacture there so cheap. } 


WE learn from Cosmos that in 1866 the 1043 gold mines belong- 
ing to Russia, —— through the labours of 60,000 workmen, 
26,560 kilos, of pure metal. Siberia alone possesses 500 auriferous 
sources, employing 34,000 persons. The Russian production of 
silver is less, for the various mines only produced 18,000 kilos. 
From the seven platinum mines 1712 kilos. were extracted. The 
Oural mountains and other places yielded 4320 tons of excellent | 
copper. 

Ir has recently been discovered that if picric acid be projected 
into a jar of ozone, an instantaneous explosion takes place. This 
is certainly a curious and unexpected reaction, and may lead to 
new applications of ozone as an explosive agent for powders pre- 
pared for the purpose. The whole question of the existence and 
properties of ozone is still very obseure, and now that the author 
of the leading researches upon it, Professor Schoenbein, is dead, 
we must patiently wait for some new investigator to take up the 
subject. 


To purify glycerine which has been for some time in use, add 
Ib. of iron filings to every 10) lb. of the impure liquid; 
occasionally shake it and stir up the iron. In the cotirse of a few 
weeks a black gelatinous mass will collect on the bottom of the 
vessel, and the supernatant liquid will become perfectly clear, 
and can be evaporated to remove any excess of water that may 
have been added to it. The employment of glycerine to improve 
the taste of wine is now very extensive. Itis preferred to sugar 
for the reason it cannot be fermented. Hence the necessity of 
having a perfectly pure article. 

Picric acid has been recommended as a red dye for leather, 
iron, wood, &c. Dissolve 4 grammes picric acid in 250 grammes 
boiling water, and add, after cooling, 8 grammes ammonia. For 
the second bath, dissolve 2 grammes of crystallised fuchsine in 
45 grammes alcohol, and dilute with 375 grammes hot water, and 
finally add 50 grammes of ammonia. As soon as the red colour 
of the fuchsine has dissappeared, mix the two baths and immerse 
the articles to be dyed. For ivory and bone the bath ought to 
be made slightly acid with nitric or hydrochloric acid. On adding 
gelatine to the bath it can be used as a red ink. 

AT a recent meeting of the Lyceum of Natural History in New 
York, Mr. Loew exlnbited a method by which it was claimed 
that ozone could be obtained in any quantity. He assumed that 
during a certain sti of the combustion of gas, ozone was 
generated which was afterwards destroyed in the upper part of 
the flame. By tapping the cone of light at the right point, we 
can draw off the ozone. This was accomplished by blowing 
through the flame of a Bunsen burner and collecting the product 
ina long glassjar. In this way sufficient gas was collected in the 
jar to show by its odour and by the usual tests that ozone was 
present. 

A CONTEMPORARY says :—‘‘Probably no lock could be devised 
which would prevent the loss of an umbrella, unless the umbrella 
were locked to its owner, yet it might be some consolation to know 
that the finder could make no use of it, and might even lead to 
its restoration. It will, therefore, be gratifying to learn that Mr. 
Plumb, of Frankford, U.S., has devised a simple lock by which 
the runner of an umbrella, when the same is closed, can be locked 
to the handle, so that unauthorised persons may be prevented 
from using the umbrella. A simple key will readily open the 
umbrella and admit of its removal.” If this lock become general, 
what a study for physiognomists will our streets become on a wet 
day! Can we imagine the expression of sadness and humility 
that would be pictured on the face of the unfortunate who had 
“forgotten his key?” Yes, we think we can. 

Scientific Opinion says that the spectrum given by the light of 
the common firefly of New Hampshire (Photinus /) is, according 
to the observations of Mr. C. A Young, perfectly continuous, 
without trace of lines either bright or dark. It extends from a 
little abeve Fraunhofer’s line C in the scarlet, to about F in the 
blue, gradually fading out at the extremities. It is noticeable 
that precisely this portion of the spectrum is composed of rays 
which, while they more powerfully than any others affect the 

ns of vision, produce hardly any thermal or actinic effect. In 
er words, very little of the energy expended in the flash of the 
firefly is wasted. It is quite different with our artificial methods 
of illumination. In the case of an ordinary gaslight the best 
experiments show that not more than one or two per cent. of the 
radiant energy consists of visible rays; the zest is either invisible 
heat or actinism ; that is to say, over ninety-eight per cent. of 
the gas is wasted in producing rays that do not help in making 
objects visible. 


TuHE chief place of the manufacture of marbles is at Oberstein, 
on the Nahe, in Germany, where there are agate mills and 
quarries, the refuse of which is carefully turned to paying 
account by being made into the small balls emp’ by experts 
to knuckle with, which are mostly sent to the American market. 
The substance used in Saxony isa hard, calcareous stone, which 
is first broken into blocks, nearly square. by blows with a hammer. 
These are thrown by the 100 or 200 into a small sort of mill, 
which is formed of a flat, stationary slab of stone, with a number 
of concentric furrows upon its face. A block of oak, or other 
hard wood, of the same diametric size, is ee over the small 
stones and partly resting upon them. This block, or log, is kept 
revolving while water flows upon the stone slab. In about fifteen 
minutes the stones are turned to spheres, and then, being fit for 
sale, are henceforth called ‘‘ marbles.” One establishment, con- | 
taining only three of these rude mills, will turn out fall 60,000 
marbles in each week. Agates are made into marbles at Ober- 
stein, by first chipping the pieces nearly round with a hammer, 
handled by a skilf ul workman, and then wearing down the edges | 
upon the surface of a large grindstone. 


A notice to mariners has been issued from the Hydrographic | 
Office of the Admiralty stating that on or about the Ist of April 
next a telegraphic station vessel will be moored by the Interna- 
tional Mid-Channel Telegraph Company off the entrance to the 
English Channel, in from fifty-five to fifty-nine fathoms water, 
in lat. 49 deg. 20 min. 30 sec. N., long. 6deg. 17 min. W. of Green- 
wich. The vessel will be painted black, with the words “ Tele- 
graph Ship” in white letters on her sides; she will have three 
masts. i the ae of gry a eae ye be 
hoisted during daytime, a powe a ight at ni 
elevated thirty feet above the sea, which in clear weather shoul 
be seen from a distance of six miles. A flare-up light will also 
be shown every fiteen minutes iuring the night, from an hour 
after sunset to an hour before sunrise. During foggy weather, 
day or night, a bell will be rung continuously for a minute 
re oaeee of an hour ; and for the first six months, or until 
the Ist day of October, 1870, a gun will be fired every quarter of 
an hour, and after that date every hour. The commercial code of 
signals for the use of all nations will be used on board, to the ex- | 
clusion of all other codes, and none othet can be noticed. 


| the needle. Connection with this motor is had b 


MISCELLANEA. 
THE Tramways Bill was read a second time on Monday night. 
Mr. F. W. CLakKE has made known a new method of separating 
tin from arsenic, antimony, and molybdenum. 
InsTRUCTIONS have been receivedat Pembroke Dock to lay down 
a new turret-ship, and a sum of £17,000 is to be expended upon 
her during the present year. 
Iy conformity with the instructions received some time since 
ftom the Admiralty, a number of additional hands have been dis- 


| charged at Pembroke Dock. 


Amonc the books to be issued by the Oxford Clarendon Press in 
the course of the — year is a posthumous work on “‘ Acoustics,” 
from the pen of Professor Donkin, the late Professor of Astronomy 
in the University. 

Proressor Havcuton, of Dublin, has caleulated that the total 
daily work of the human heart = ventricles only) is 124,208 foot 
tons. It does 50,576 foot pounds of work per minute for every 
ounce of its weight. The figures seem almost incredible. 

JuDGING from the applications made to the emigration agents in 
Cornwall, a very large number of Cornish miners and other labourers 
will leave this country during the spring for the United States, 
Canada, and Australia. 

A proposal has been made for extending the postal telegraph 
system to the colonies, and by one continuous cable, 24,000 miles 
in length, uniting all our colonies with each other, and with the 
United Kingdom. The scheme has, it is said, been submitted to 
the Government. 

Messrs. C. MitcHett and Co. of Low Walker, launched a fine 
iron screw steamer of 2000 tons for Nelson, Donkin and Oo., of 
that port, last week. She is intended to trade to the Suez 
Canal, and has been fitted with compound engines by the North 
Eastern Marine Engineering Company, Sunderland. 

Vice-CHANCELLOR J AMES has made an order restraining the Leeds 
Town Council from polluting the river Aire, by sending into it the 
sewage of the town. His honour ordered that the decree should 
begin to take effect on the last day of the next session of Parlia- 
iment, when it is expected that a general measure on the subject of 
rivers pollution will be passed. 

THE Belgian journals announce the death of an eminent sculptor 
of that country, M. Léonard de Cuyper, of Antwerp. Among his 
best known works are the statue of Vandyke, in front of the 
museum of that town, and that of General Carnot, at the entrance 
to the Faubourg Borgherant, which that officer preserved from 
destruction during the siege of 1814, 

THE movement for the reduction in the hours of labour in the 
building trades just set on foot by the carpenters has been taken 
up by the other branches in the trade, and at a meeting of opera- 
tives—painters, bricklayers, masons, joiners, plasterers, &c — held 
at the Lord Palmerston Tavern, Chelsea, on Saturday evening 
last, a society was formed to promote the nine hours’ movement. 

MacuInery for the manufacture of the new 9-pounder muzzle- 
loading bronze field-gun for India has been made in the Royal 
Arsenal, Woolwich, and will shortly be forwarded to Bombay for 
the purpose of completing the number of guns required for the 
equipment of the 9th brigade Royal Artillery, stationed at Ahme- 
dabad, which is the first brigade ordered to be supplied with the 
new gun. 

MID DLESBORO’ contemplates a scheme of drainage proposed by 
Mr. Latham, the newly appointed town surveyor. The prede- 
cessor of Mr. Latham (Mr. J. Dunning), has also a scheme on 
the same subject. It is proposed to refer the plans to some 
engineer of eminence—Mr. Rawlinson, Mr. Leather, or Mr. 
Hawkesley. A definite selection of a referee has not, however, 
yet been made. 

A DEPUTATION from the St. Luke’s Vestry and ratepayers from 
adjoining districts presented a memorial to the Metropolitan 
Board of Works, at their weekly meeting on Friday, urging the 
formation of a new street from Old-street to Charterhouse-street. 
It was represented that such a thoroughfare would be of great use 
in relieving the City traffic. The question was referred to the 
Works Committee. 


Mr. R. Brown has communicated a paper to the Elinburgh 
Geological Society, “‘On the Coal-fields of-the North Pacice 
Coast,” in which he shows that the supplies are abundant; but 
that the only coal fit for steaming purposes is found in the British 
possessions, all others being of tertiary age and very inferior 
in quality. In these coal-fields, as he remarks, British Columbia 
has within itself the elements of lasting prosperity. 

A PROSPECTUS has been issued of the Franco-Egyptian Telegraph 
Company (Limited), with a capital of £410,000, in shares of £10, 
to establish ‘‘a direct line between England, France, Algeria, and 
Egypt, hereafter to be extended to India and China, as may be 
determined by the shareholders.” It is to proceed through 
France to Marseilles, via the submarine line from Dover to Calais, 
and thence by cable to Algeria and Egypt, and is simply a com- 
petitive undertaking against the Falmouth, Gibraltar, and Malta, 
and the Anglo-Mediterranean companies, 

THE Gibraltar Chronicle states that “‘ a mostextraordinary land- 
slip occurred on the morning of the 21st ult. on the eastern side 
of the rock, between the Devil’s Tower and Catalan Bay, render- 
ing the road to the latter place extremely dangerous and almost im- 
passable. Huge boulders of rock became detached and fell down 
the slope, some of them into the sea; all traffie by lan! was 
consequently stopped. Communication with the village will be 


| carried on by boats, which will be available for military purposes 


at the eastern beach, North Front, at 7.30 a.m. and 2.39 p.m. 
— The slip is attributed to the heavy rains which have fallen 
ately. 

A CoRRESPONDENT of Nature draws attention to an important 
discovery made by an American, which bids fair to supply the 
want of a portable motive power for machinery. At the last ex- 
hibition of the American Institute, it seems, there was shown an 
elliptic lockstitch sewing machine driven by an electric engine 
small enough to fit into a common hatbox. A series of eight 
magnets are set on the periphery of a circle, and around these 
revolves an armature of steel which is continuously propelled by 
the magnetic action, and thus operates the machinery that moves 
means of a 
small slide within reach of the operator, at whose will the current 
may be cut off entirely or the speed of the needle graduated as 
may be desired. 


Own Saturday afternoon, at high water, the newly-constfticted 
South Dock, forming an extension of the East and West India 
Dock Company’s range of accommodation for shipping, was for- 
mally opened. The new dock extends across the Isle of Dogs from 
Limehouse to Blackwall, and comprises the site of the old City 
Canal, together with what was formerly known as the East and 
West India Dock timber pond, affording a water area of no less 
than thirty-three acres. There are four pairs of dock gates, the 
entrance k being 300ft. in length and 55ft. in width, and at 
high wider oqeies there are 30ft. of water on the sill of the 
dock. The lock leads toa basin of about six acres in extent, 
which is divided from the main dock by two pairs of gates, one 

o towards the basin and the other towatds the main 
itself. The whole of these gates are worked by alic 
machinery, and it is stated that access to and egress from the new 
dock can maintained at all conditions of the tide. On the 
north of export quay are sixteen fine constructed to afford 
accommodation for the largest class t ships. There is 
also a li “ev, of fally a mile and a-quarter in extent. 
The w of the works have been carried out in the most sub- 
stantial thanner, the of Mr. 
G. Wythes, of , being the contractor, and the bri 
having been executed under the supervision 6f Mr. John Bald 
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GAS MAIN BRIDGES, BECKTON GASWORKS. 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
-—Messrs. A. ASHER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.PuHons Diizr, Bookseller. 

8ST. PETERSBURG.—M. B. M. Wo.rr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiimer and RoceErs, 47, Nassau-street. 





PUBLISHER’S NOTIOE. 


*,* We have to a ise to our advertising friends for the omission 
of a considerable number of advertisements this week, the pressure 
on our space growing constantly move severe. 











*,* With this week’s number of THE ENGINEER we issue as a 
Supplement a Two-Page Lithograph of Mr. Fowler’s 
Channel Ferry Steamer. Each number, as issued by the 
Publisher, will contain the Supplement, and Subscribers are re- 
quested to notify the fact at our office should they not receive it. 





There is reason to believe that the weekly sale of THE ENGINEER is 








actually more than double that of the 1 ng eng ing jou 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess lusive and satisfactory 








TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

W. H. N.—Registered as a trade mark. 

A Supscriper.— We shall be very pleased indeed to see the drawings to which 
you refer. 

J. 8. A.—You would infringe the patent, and so become liable for the 
royalties. 

B. P.—Write to the Secretary, 6, Westminster-chambers, Victoria-street. 

W. T.—Enter them at Stationers’ Hall, i Hall-court, Ludgute-hill. 
Two copies must be lodged, and a fee of 5s. paid. 

H. R.—1. Write to South Kenstngton. 2. We are not aware that any 
reports of the proceedings at the Royal Institution more complete than those 
published in our columns are generally accessible to the public. 

A SupscriBer.—A No. 1 injector has a nozzle one millimetre, or 039 of an 
inch diameter. Injectors of so smell size are very uncertain in their action, 
and productive of endless trouble and annoyance. 

A Scotch Susscriber.— We regret that we cannot aid you further than by 
calling your attention to the fact that competitions of the kind you speck of 
are generally advertised in our columns and in local papers. 

AVESBOROUGH.—Try advertising for a little while, and, if you have got any 
influence, bring it to bear. You will never rise unless you exert yourself 
energetically. It is of no use being clever, and talented, and accomplished 
unless you take care to let the world know all about it. 

W. H. G.—-Steam jackets are felted to keep them warm ; condensation in the 
jacket would represent waste of fuel. There is no invariable ratio observed 
between the area of the steam piston and that of the ram in donkey engines. 
A Gin. piston and u 4in. ram is a very common proportion. . 

Sree Rope.—The best material of which a fope intended to sustain a great 
strair. can be made is steel wire. The breaking strength of such a rope, 
ljin. in diameter, would be 40 tons, its working load about 6 or 7 tons. 
or iron wire rope lhin. diameter would break with 36 tons, and work with 








SCREW MOORINGS FOR BUOYS. 
(To the Editor of The Engineer.) 
S1r,—Can any of your correspondents favour me with the address of a 
maker of screw moorings for buoys ? and oblige R. B. 





PIPE MOULDING MACHINES. 
(To the Editor of The Engineer.) 

Srr,—Can any of your qrssepentente tell whether there exists a pipe 
moulding machine which moulds pipes as large as 36in. diameter ? wa, 
will they please state the name of the maker, and, if possible, full - 
ticulars ? and oblige E. i 





LATHES. 
(To The Editor of The Engineer.) 

Srr,—Will any of your correspondents say what is found in practice to 
be the best taper or angle of the cone of a large lathe spindle to work in 
a steel bush in the front of headstock ? Some [ have seen so taper that 
without adjusting the back set screw the cone becomes fast. Also what 
is the best work on tool-making ? IP. L 

Nottingham, March 5th, 1870. 





CORNISH PUMPING ENGINES. 
(To the Editor of the Engineer.) 

Sir,—On 489 of Tne Enoreer, May 17th, 1867, there appears 
this edito: note :—‘‘ Coupled Cornish pumping engines, working in 
such a way that the column of water is always in motion in the rising 
main, are used in pumping for towns, and, in a few instances, in drain- 


es. 

‘ould you be kind enough to give the particulars regarding them, as 

to the means employed to run them in unison? The location of the 
—— the earliest and other dates, when they were so used, and any 
erence to a a description | where any two engines have been run 





in unison, without a shaft or ng , pr to the year 1859. 
Perhaps, if were to insert this in your paper, some of your numerous 
readers might be able to give additional references. 
AN AMERICAN SUBSCRIBER. 
Philadelphia, Pa., February 25th, 1870. 


[The word “Cornish” is used in a sense which has apparently misled our 
correspondent. There are hundreds of coupled pumping engines at work 
which are Cornish in almost every oo save one, that is, that they 
drive a crank shaft and fly-wheel. For example, the Abbey Mills pumping 
engines will afford an illustration in point.—Ep. E.] 





MEETINGS NEXT WEEK. 

Tae InstiruT1oNn oF Crvrt Encingers.—Tuesday, March 15th, at 8 p.m. : 
1, Discussion upon Mr. Fox’s paper ‘‘ On the San Paulo Railway.” 2. If 
If time permit, the following paper will be read :—‘On the Condition 
and the Limits which govern the Proportions of Rotary Fans,” by Mr. 


nivED Service InstirvuTion. — Evening meeting, Monda 
March 14th, at 8°30 p.m.: “On the Field Gun for India,” by Colonal 


H. H. Maxwell, R.A ” 
CHEMICAL .—Thursday, March 1 at 8p.m.: “On Artificial 
” by Mr. W. H. Perkin, Fas? “On the Combination of 


Carbonic Anhydride with ater,” by Dr. Divers. 
THe MancHester InstrrvTiON oF ENGIN — The next 
tation, Mosley-strect, on Wednesday evening. the 10th inst, at halt past 
on 3 1 , al - 
Oy Me We oe Win eer “On Some Recent Improvements in Ins,” 
4 * a “ Rail unication. ” 
MG: Hazlehurst, will be re te vw 


Tux ENGINEER can be i 
to valleae aa cute, fram any semmapent 0s town or 


preferred, be ied direct 
Srom the office on the i Guimtiume. 
Half-yearly (including double number) .. +. £0 15s, 9d. 
voinuinmunde + « £1 lis. 6d. 
will be Exonresn te vepietered soe ype € aaa 
= e anne’ be sacaréed enlese delivered siz o'clock on Thurs- 
shillings ; each l age fal Ad 
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THE WHITWORTH GUN. 
Ow the night of Thursday the 4th inst., Sir John Hay 


, called the attention of the House of Commons to the pro- 


expenditure on the further competitive trial of the 
oolwich and Whitworth gun. We gather from Mr. 
Childers’ reply that, notwithstanding all that has been said 
on the subject, and the total failure of the Whitworth 
gun at Shoeburyness on Wednesday the 3rd instant— 
already referred to in our columns—a competitive trial is 
mele to take place; and the utmost that the public can 
now expect is that the experiment will be reduced to the 
narrowest possible limits. Even under these circumstances 
we have reason to believe that about £30,000 will be 
wasted. So long a time has elapsed since Sir Joseph 
Whitworth’s original appearance in public in the character of 
an artillerist, that it is, we think, worth while to recall to 
the minds of our readers a few facts in connection with 
his theories and practice. The subject s so much 
importance just now, that we feel little or no apology 
for reverting to it, is necessary. 

No one who cannot establish a good title, has a right to 
claim assistance from the State in carrying out an inven- 
tion. If the invention be intended to supply in one way a 
want already satisfied in another way, it becomes very 
difficult indeed to establish this title. Thus, before Sir 
Joseph Whitworth can legitimately claim aid from the 
Government in introducing his proposed gun, he is bound 
to show, first, that his system of artillery is likely to 

rove very much better than that at present ised 

yy military and naval authorities as the best; or else, 
that being no better, or but little better, it is very much 
cheaper. The last claim may be dismissed at once without 
further consideration, for it is admitted on all sides that 
the proposed Whitworth gun and its projectiles must be 
much more expensive than the Woolwich gun and chilled 
shot and shell. Sir Joseph Whitworth, therefore, comes 
before the public weighted with the difficulty of showing 
that his system of artillery is so much better than the 
existing system that it is worth adopting notwithstand- 
ing its increased cost. Considering the bearing of such a 
proposition, we have first to ask ourselves, is the proposer 
trustworthy in the sense that he thoroughly understands 
what he is talking about? Seconilly, has he tried the 
system at all, and if so, with what results? And, lastly, 
how far are the principles on which the system is based 
likely to conduce to the result which it is stated can be 
obtained from its adoption? Even Sir Joseph Whitworth 
himself will admit that the nation called on to — 
large sums in testing his theories for truth or falsehood, 
is entitled to weigh these present theories by the theorist’s 
yo eatin, especially so because the Whitworth system 
of rifling, &c., is not new. 

In dealing with the first of these problems, we must bear 
in mind that Sir Joseph Whitworth knows nothing practi- 
cally of actual warfare. This is, perhaps, but a small 
matter, but it is worth noticing. In the second place, he 
is, of all men living, the least likely to lend himself to the 
production of instruments of warfare of the rough-and- 
ready class. Such things are, to him, utter abominations. 
He has achieved, and deservedly, a world-wide reputation as 
the most accurate mechanician in existence. His machine 
tools are absolute marvels of perfection; and this reputa- 
tion and perfection result from the peculiar constitution 
of the man’s mind. He is fastidious to the last degree in 
mechanical matters, and this fastidiousness, in its proper 
place, has produced the happiest results. But in actual 
warfare exquisite refinements of mechanism are absolutely 
out of place, and we maintain as a consequence, that Sir 
Joseph Whitworth is not—judging of him by his mental 
calibre—a man likely to supply our fleets and our armies 
with ordnance fitted to withstand the exigencies of modern 
warfare. In other words, he is about the last man to whom we 
should think of applying for a gun which would stand, as 
a gun must, all sorts of service. So much for the 
first point. Let us now see how far his past practice sup- 

lies us with reason for hoping that Sir Joseph Whitworth 
is able to give the nation a better gun than it now 
possesses, Strange as it may sound to those who, like our- 
selves, are admirers of Sir Joseph Whitworth’s genius, it 
is nevertheless true that his entire career as an inventor of 
small-arms and ordnance has been marked by a succession 
of failures, That his successes have been numerous is also 
true; but every one of his successes depended on the 
presence of conditions many of which would be secured in 
the practice ground, few or none on the battle-field. He 
first came before the world at large with the Whitworth 
rifle. Government made him a grant of £15,885 to work 
out this invention.* The new weapon shot as rifle never 
shot before. It enjoyed an ephemeral reputation, which 
lasted just until the rifle was put to something like 
service. The use of the Whitworth small-bore rifle is now 
confined to the Ritle Brigade and the 60th Rifles, as far as 
the British army is concerned. All the Whitworth rifles 
in the Tower, in other words, our entire reserved stock of 
these weapons, have been advertised for sale. No foreign 
Government to our knowledge has adopted the weapon at 
all, the use of which is now ee confined to match 
shooting. Next came the itworth big = This, 
too, enjoyed a reputation of a_ sort. . Whit- 
worth was, we believe, the first to drive a shell 
through an armour-plate. His gun was — 
to be very accurate, and he got no small number 
of orders; yet we are justified in stating that the Whit- 
worth never yet gave satisfaction in actual warfare. 
About the first ly severe test which it underwent was 
at the siege of Charleston, during the last American contest, 
seven years ago. The Federals possessed two 80 lb. Whit- 
worth rifles, from which they expected great things. They 
became useless after firing less than 120 rounds each, 
From the report of General Turner, chief of artillery 





* The hexagonal rifle was invented by Mr. Brunel, not by Mr. Whit- 





Se Se siege operations, we learn that the Whitworth 
guns opened on Fort Sumter with shells at 4000 
ards’ range. The use of shells had almost immediately to 
abandoned, in 4 to their premature explosion, which 
seriously endangered the Federal troops in the advanced 
trenches. Only solid shot were then used. We quote 
General Turner's report as to the performance of the guns 
with these projectiles, as given in General Gilmore’s 
“ Engineer and artillery Operations against the Defences 
of Charleston Harbour in 1863.” General Turner writes :— 
“There appeared to be much difficulty experienced at 
times in loading these guns by the projectile wedging 
when part way down. It could then be rammed home 
only by heavy blows by a handspike, or by attaching 
a powerful purchase. They were very unsatisfactory in 
point of accuracy, shooting very wildly, seldom hitting 
Sumter at 3980 yards. In comparison with the 8-in. 
Parrot guns in the same battery, they fell short in accu- 
racy, and subsequently one of them became disabled by 
the gun apparently sliding through the reinforce. The 
other being considered unsafe after this, its further use 
was discontinued.” We have here a record of not one, 
but four failures. In the first place,the gun could not 
be used for shell firing; in the second place, it could not 
be depended upon to hit what it was fired at; thirdly, it 
was loaded with the utmost difficulty; and, lastly, it could 
not be fired at all. On every conceivable point the Whit- 
worth system failed before Charleston in 1863. It may 
be urged that many improvements have been effected 
since then. To find out whether this is really the case or 
not, we must turn to later tests; of these we have two, 
one in the performance of the gun in the Brazilian war, 
the other in its performance at Shoeburyness. The Bra- 
zilian officers report dead against the Whitworth gun. 
It was impossible to load it after a few rounds, although 
the most extraordinary devices were used to keep the 
bore clean, even to brivging a hose from the boilers of the 
steam ships engaged, through which hot water was forcibly 
blown into the gun after each discharge. Even with this, 
many times over the gun had to be fired with the shot not 
home. It is said that the powder was bad and fouled the 
gun, but this is no excuse. If the weapon is not able to 
yet on for a couple of days, burning bad powder with no 
worse result than reduced range, it is not fit for actual 
warfare. But tested in the practice ground, Sir Joseph 
Whitworth’s system did not do better than it did in 
Brazil. The Ordnance Select Committee reported against 
it in 1861, after experiments which cost the uation 
£10,278 ; and the last and best gun that Mr. Whitworth 
has made failed lamentably at Shoeburyness on 
Wednesday the 3rd instant. It shot so wildly that 
at 200 yards range the projectile never went near 
the point aimed at. The projectiles, made of the new 
and professedly tough metal, went to pieces when 
in the form of shells, one breaking up on striking 
the target to which it did little harm; while the other 
went to bits in the gun. The second shot of the three fired 
was, indeed, tolerably successful, but only because Sir 
Joseph Whitworth had borrowed the ogival head from 
Major Palliser. Indeed, he had not on the ground one 
of those flat-headed punching bolts which were intended 
to do such wonders against oblique or any other targets. 
His so-called “ flat-fronted ” shot is simply Palliser-shaped 
shot with the ogival head truncated. Finally, we cannot 
find that a single nation of any importance has adopted 
the Whitworth gun, or having tried it speaks favourably 
of it, And yet this system, whose history is a record of 
failures, is to be put into competition, at a great expense, 
with guns which are admitted, by the very gentlemen who 
propose the test, to be “ perfectly satisfactory.” 

We shall now consider, as briefly as possible, how far 
the Whitworth system appears to possess the qualifications 
necessary in a good gun. The Whitworth gun about to be 
put before the world is peculiar—first in “9 to its 
rifling, secondly in respect to its material. The rifling 
will be of the well-known hexagonal type, the projectiles 
of great length, and machined to fit the bore. e really 
believe it to be impossible to devise a form of gun more 
likely to foul than this; or, in other words, a gun the 
minimum quantity of fouling in which can do more mis- 
chief. As to easy loading when in service, that is not for 
a moment to be expected, unless some device is introduced 
which has been hitherto wanting in all Whitworth guns. 
Then, be it observed, it is part of the system that the gun 
should be of small bore, though the projectile is very 
heavy. In order to acquire sufficient initial velocity, 
therefore, Sir Joseph itworth uses the strongest rifle- 
powder he can get; and not only this, but a tubular 
cartridge ially designed to secure the burning of the 

wder with the utmost speed; and this, be it observed, 
just at the time when we are beginning to use pellet 
powder to spare our guns some strain. But even with this 
the initial velocity is less than that of the service guns 
firing an equally heavy “or Is there in all this 
any reason to conclude that the system is likely, on theo- 
retical grounds, to prove satisfactory! If there be, we 
confess it has escaped us. Lastly, we have the new metal 
to deal with. If it can be shown that this metal is really 
better than any we have got now, then by all means let us 
have it; far be it from us to say that because the Whit- 
worth system of rifling fails, Whitworth metal must be bad 
too. But what is Whitworth metal? All that is generally 
known is that it is steel cast under compression (we shall 
have something more to say on this point at another time), 
and that the projectiles made of it and fired the other day 
at Shoeburyness behaved much as the worst cast iron that 
could be found would have done. We are told, by way of 
excuse, that it is very difficult to temper Whitworth metal, 
and that the shot and shell which failed, did so because 
they were imperfectly tempered. If such difficulties are 
encountered in the process that one projectile out of three 
must be deemed a failure, we presume that as the guns 
must be tem; too—and they are much more difficult 
to deal with shot or shell, because they are bigger— 
not more than one out of = will ~ —— . 

Even the Times begins to show signe eserting Sir 
Joseph Whitworth. Will some his friends come 
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forward and vindicate his system of rifling and his new 
metal from the charges brought against both, or are we to 
assume that the case is so bad that nothing can be urged 
in favour of one or the other ? 


NARROW GAUGE RAILWAYS, 

Our old opponent, “Contractor's Engineer,” has once 
more entered the lists to break a lance for his pet theories. 
His letter, published in another place, occupies as much 
space as two columns of matter printed in this type, and 
we feel that it would be impossible to reply seriatim to all 
his arguments without occupying at least as much space as 
we have afforded him. Our readers would hardly thank 
us, we think, did we suffer the questions at issue 
between us not only to monopolise the lion’s share of the 
space we can devote to our correspondents, but the major 

of this portion of THe EneiNEER as well. We feel, too, 
that nothing whatever could be gained by prolonging the 
discussion with “ Contractor’s Engineer,” so long as he con- 
tinues to handle his subject as he does now. We cannot 
induce him to deal with the questions at issue in a liberal 
and cosmopolitan spirit, and we refuse to treat it in any 
other way. We act to each other the part of curve and 
asymptote. If the discussion were prolonged for ever, it 
is still doubtful if we could meet on any common basis of 
argument, and under such circumstances we think it will 
be best to leave the field to our adversary. Before retiring 
from the contest, however, we shall make one more 
attempt to arrive at some satisfactory basis of argument 
which may render the prolongation of the discussion 
useful, 

“ Contractor’s Engineer” argues that Mr. Doyne was 
perfectly justified in adopting the broad instead of the 
narrow gauge system. ‘Those who have watched the pro- 
gress of his arguments will not have failed to per- 
ceive that our correspondent has up to the present moment 
contented himself with finding imperfections in narrow 
gauge railways. We now propose that in future letters he 
should explain to us what are the advantages which a 
gauge of 5ft. 3in. would confer on Tasmania in return for 
the £100,000 extra which a line of that gauge must cost 
as compared with one of 3ft. 6in. gauge. We would fur- 
ther ask him if he is prepared to dispute that a line of 3ft. 
Gin. gauge would not only meet all the requirements 
of Tasmania, but those of many other colonies which have 
now no railway communication whatever! On these 
points we believe that “Contractor's Engineer” must 
have the worst of the argument. Mr. Doyne ad- 
mitted that he only wanted to run five trains a day 
each way. If “Contractor’s Engineer” will go to Ireland, 
he will find numerous lines between important centres of 
communication which only run three passenger and one 
goods train each way inthe day. Now the only objection, 
so far as we are aware, that can be brought against the 
3ft. 6in. gauge is that it will not carry as many passengers 
and tons of goods ir the twenty-four hours as the broader 
gauge on the one hand; and that, on the other, as high a 
speed cannot be with safety attained on the 3ft. Gin. gauge 
as on the 4ft. 84in. gauge. All this no one disputes, but it 
has nothing whatever to do with the matter. Until the 
traffic is proved to beso great that it cannot be dealt 
with by narrow gauge lines, we maintain that the broad 
gauge should not be adopted ; it remains for “ Contractor’s 
ngineer” to prove that it should. We especially request 
our correspondent, should he think proper again to write on 
a gauge railways, to bear this statement of ours in 
mind, 

The Tasmanian Railway, with which we are dealing, 
is 100 miles long in round numbers. We will admit, 
for the sake of argument, that it is a single line, and 
that the average speed of passenger trains on it would be 
just twenty miles an hour including stops. Even under 
these circumstances there would be no difficulty whatever 
in running a train every hour from each end, provided the 
sidings were not more than twenty miles apart ; or, say, 
twenty trains a day each way, or four times the mileage 
contemplated by Mr. Doyne. The line being double, ten 
times as many trains could run if required. Will “Con- 
tractor’s Engineer” assert that a dozen trains, goods, pas- 
senger, and mixed, each way per day would not accommodate 
a population of some 50,000 souls scattered over a range 
of territory 100 miles long? We think not. Will he assert 
that an average speed of twenty miles an hour, and an ex- 

ress speed of thirty miles an hour, are too slow for the 

astidious tastes of the Tasmanian colonist ? The assump- 

tion would be ridiculous. If, then, we find that a line of 
3ft. 6in. gauge would not be worked to one-fourth of its 
capacity, why on earth should a line to a much wider gauge 
be laid downatan increased cost of £100,000, which can be ill 
spared by a poor colony? Wedo not suppose that “ Contrac- 
tor’s Engineer” will go so far as to assert that the locomo- 
tives working this line are to be of maximum dimensions and 
weight, simply because he must be aware that engines, 
with 17in. or 18in. cylinders, and weighing with their 
tenders 48 tons to 50 tons, would be altogether above their 
work, and would represent a useless waste of capital in 
their purchase, and of fuel and permanent way in their 
running. Yet, is it a whit more ridiculous to adopt engines 
of maximum size than it is to adopt a gauge of maximum 
width? We cite the Tasmanian Railway simply because 
it serves as a convenint illustration of truths applicable 
to scores of .other lines and situations, and for no other 
reasons. 

And now once more we ask “ Contractor’s Engineer ” to 
state definitely what any thinly-populated district can ex- 

to get in return for the increased cost of a broad 
gauge line, that it cannot equally well get from a narrow 
auge line? This is really the gist of the whole matter. 
he relative merits of broad and narrow gauge lines are 
not nearly so much aquestion of traction, and resistance, and 
fuel consumption,as people think. Themostimportant ques- 
tions at issue are of having a little railway, or having a big 
railway, or having no railway at all. “Contractor's Engi- 


neer” has, up to the present, contented himself with 
abusing narrow gauge lines which we have praised. Sup- 

that, just to vary the subject, he begins now to praise 
Froad gauge pe 


lines, and to explain to persons of 





brain like ourselves what it is that Tasmania, for example, 
has gained by Mr. Doyne’s ageptee of the 5ft. 3in. gauge, 
and what she would have lost had he used the £300,000 
at his disposal in making and finishing and furnishing with 
rolling stock, a line of 3ft. 6in. gauge instead. We confess 
we shall anxiously watch for his reply. 








INTERNATIONAL COMMUNICATION.— MR. 
FOWLER’S FERRY BOAT. 


By Mr. Fowler’s courtesy, we are enabled to publish to-day a 
lithographed copy of his design for the ferry boats which form 
the principal feature of his plans for crossing the Channel. The 
leading arrangements proposed by Messrs. Fowler, Abernethy, 
and Wilson, are known to every one of our readers interested in 
the subject, from the frequent occasions on which they have been 
noticed by ourselves or our correspondents. Briefly, the general 
conception is that of a well-sheltered port on each coast, for 
picturesque views of which we must refer our readers 
to the Jllustrated London News, and vessels so built as to be 
able to pass in spite of tides, winds, or the state of 
the sea. In the vessel illustrated the passage is to be 
accomplished in about one hour, with scarcely any rolling, 
whatever may be the state of the sea. To practical men the 
most interesting portion of Mr. Fowler’s plans is evidently the 
form and general arrangements of his vessels ; and our litho- 
graph—a reduced fuc-simile of the one issued by the engineers— 
is so clear and complete in itself, that it requires but afew words 
of explanation. It shows a lovgitudinal cross section of the 
boat, as it would be whilst crossing the Channel ; a plan of it 
when arrived at the boat dock at each station ; a longitudinal 
section through the hydraulic hoist, showing the boat in a 
position to receive the train ; and a transverse section through 
the boat and boat dock. As the ferry boat reaches either sta- 
tion it is received in a covered dock, where the train it has 
brought is run on to a pier, which is raised or lowered, ac- 
cording to the height of the tide, to the rail level of the boat, by 
means of hydraulic machinery, The pier with its load is then 
adjusted to the level of the rails on shore, and the train can 
then be at once steamed off on to terra jirma. As seen in the 
drawings, the vessels are to have a length of 450ft., with a deck 
57it. wide, and a distance of 80ft. between the paddle-boxes. 
The engines for each paddle are thus disconnected, and the two 
are to have a total of 1500 nominal horse-power. The goods 
wagons in the hold, in the progress of which time is of less 
importance, are to be hauled up the wagon incline at each end, 
by means of hydraulic capstans, to be constructed by Sir W. 
Armstrong and Co., who have been consulted on this and the 
cognate branches of the project. 

Though this passage will be so short, the different cabins, 
arranged as noted in the plan, are to be sumptuously decorated 
and supplied with the view to every comfort. The total ex- 
penses of the enterprise are estimated at about two millions 
sterling, and it could be worked within two years from the com- 
mencement of the works, though the harbour works would 
perhaps take three years to complete. Besides the greatly 
increased passenger traffic, from the diminution, at least, of the 
chances of sea-sickness, the additivnal practical results expected are 
a saving in distance of 1: ore than three miles in the sea voyage, 
and of nearly seventeen miles in the whole journey; so that at 
least two hours in all would be gained, partly obtained by a 
greater speed in crossing the Channel, partly by the reduced 
distance, and more especially by the time gained from the con- 
veyances for the travellers and lugga e not having to be changed. 

In our last number for 1865 we already gave an account of 
Mr. Fowler's project, and what we then wrote, we can 
write now “Several” — now innumerable — “plans have 
been put forward at different times for crossing the Channel 
with greater speed and with less discomfort than is felt in the 
little steamers at present employed. <A bridge, the work of 
many years, and to cost at least fifty millions, has been pro- 
posed. An underground tunnel would be, perhaps, more 
feasible, but it is also liable to the important objections of 
costliness and of slowness of construction.” The practical 
feasibility of any new plan is generally inversely as its probable 
cost; and it is this feature of moderation and common sense 
that gives the greatest chance to the actual carrying out of Mr. 
Fowler’s plans. Assuredly few, in these times, will be found 
willing to begin to pierce a tunnel or to lay down a bridge to be 
enjoyed, at the best, by the next generation. 








THE TURRET SHIP MAGDALA., 


In the early part of the year 1866 the Indian Council, having in 
contemplation the furnishing of the Government of Bombay with 
two ironclad monitors, application was made to the Thames Iron- 
works for a design for such a class of vessel. The American 
type of monitor, which was then obtaining some notoriety, 
through the appearance off these coasts of the Miantonomoh, 
was adopted, and the plans sent in to the Indian Council, which 
were illustrated in our columns at the time. The dimensions pro- 
posed were as follows :—Length between perpendiculars, 220ft.; 
extreme breadth, 50ft.; depth of hold, 14ft. 6in.; tonnage (o.m.), 
252684; horse-power, 400, double screw; draught of water, 14ft.; 
displacement, 3264 tons; hull on the cellular principle, with 
double bottom, and the usual water-tight bulkheads; the armour 
on the sides of vessel 9in. thick, teak backing 3ft. thick, with two 
skin plates of jin. each; a single turret revolving above the upper 
deck, 24ft. internal diameter, carrying two 600-pounders; armour, 
10in. thick on a teak backing 10in. thick. In the early part of the 
following year a change of Ministry having occurred in the 
interim, fresh designs were called for by the Indian Council, they 
dictating the general dimensions and general style of the vessel, 
which were to be as follows :—Length between perpendiculars, 
225ft.; extreme breadth, 42ft.; depth in hold, 12ft. 3in.; t 


to turrets, Yin. and 10in.; and ing, 10in.; draught of water, 
15ft. 6in.; two turrets, two 18-ton guns, with ae 
deck over the turrets. The Thames Company having to deliver 
the vessel at Bombay, she will be fitted with on iron bul- 
works, in place of the present wrought iron stanchions and rails, 
and be fully rigged as a bark for the voyage. We regret to 
see this fine establishment looking so bare of work, but the great 
demand for iron-clad vessels during the reconstruction of the 
British and foreign navies, so much of which devolved upon the 
company, has almost driven the merchant steamship owner from 
the port; but as the demand for armour-clads is on the decline, 
we trust that the merchant class of vessel, with the increase of our 
commercial enterprise, may soon lead to our seeing something of 
the usual activity that has so long characterised these works. 





THE VENTILATING MILLSTONE CasE.—The principal defendant 
in the celebrated case of ‘‘ Bovill v. Goodier and others” has just 
applied to the Court of Bankruptcy for an order of discharge. 
The adjudication of bankruptcy was on the 18th March, 1869, and 
proceeded upon a petition presented by the bankrupt himself on 
the same day. The debts amount to £12,221, the assets to £53 ; 
but the only debt which has been proved is the sum of £12,216 
due to Messrs. Band W. Bovill for costs in the late suit, they 
being the executors of the late plaintiff. The Chief Judge re- 
viewed the history of the proceedings in the various trials, and 
came to the conclusion that Mr. Goodier had persisted in lending 
his name to proceedings, the costs for which he could never pay, 
in case of adverse decision. He said, ‘‘ Considering the condition to 
which he had reduced himself in August, 1866 (while as yet the 
amount of costs incurred was comparatively small), and that he 
must be taken to have known that from that time, at least, if the 
decision should be against him, he had no means of satisfying any 
costs for which he might become liable—while the uttermost 
success in the litigation would be simply to defray some of the 
costs which his solicitor and the millers incurred in his name, but 
on their behalf—and seeing that the debt due for costs is provable, 
and has been proved in this bankruptcy, I am of opinion that, on 
this head, the case falls within the provisions of the 159th section 
(of the Act of 1861.) Another question to be decided is, 
whether the bankrupt has put any of his creditors to unnecessary 
expense by a vexatious defence to a suit for recovering 
a sum of money due from him. In four different courts, 
before four different judges, the plaintiii’s right has been 
established, and by the ultimate decree his right to be paid by the 
defendant the money claimed by the plaintiff at the time when the 
bill was filed, and which was then a debt, although the amount of 
it was not then ascertained, has been decreed. The evidence 
satisfies us that the defence, at least from the month of August, 
1866, has been merely vexatious ; the bankrupt has lent his name 
to the proceedings which have been carried on with the full con- 
viction that if the plaintiff should ultimately succeed he could 
not procure payment of the money for which he sued from the 
bankrupt, nor of the costs which had been incurred, either from 
the bankrupt or from those persons whom he has permitted to use 
his name for a purely vexatious purpose.” He did not therefore 
think that the bankrupt should receive any help from the court 
to free himself from the only debt- one which he had brought 
upon himself improperly—to the injury of the plaintiff in the late 
suit. He therefore refused the discharge. 

Our IRONCLADS, PRESENT AND FutTuRE.—A lecture on this 
interesting and important subject was delivered last Monday 
evening at the Royal United Service Institution, by Mr. Charles 
F. Henwood, who possesses, as is well known, a large experience 
in designing and building iron armoured plated ships. Mr. Hen- 
wood showed that the torty-seven ironclads which comprise our 
entire navy, and which have been divided into thirteen classes by 
the present Admiralty, are so various in their speeds, their sail- 
power, their handiness, and offensive and defensive power, that 
they are incapable of being combined for maximum uniform 
operations. This is clearly shown by the fact of there being 
thirteen classes in forty-seven vessels, The importance of 
uniformity cannot be over estimated. Sir William Fairbairn has 
stated that ‘‘ it is essential that the steam navy of this country 
should have great command of power, to enable the ships to ma- 
noeuvre at sea with the precision of a squadron on parade.” And 
Captain Selwyn says, ‘‘If you do not give us the highest speed 
attainable by any man-of-war afloat in the world you take from 
the navy the power of catching that man-of-war—and practically, 
whether your ship costs £1000 or £1,000,000, if they cannot do 
the work they are sent out to do, the money had better not have 
been spent.” The defects of the Audacious class, of which six 
are building, before one has been tried, were severely criticised ; 
and it was shown that, although the Hercules is very strong at 
about the water-line, the armour protection of the fighting part 
of the ship was very inferior, being only plated with 5in. in 
thickness. The defensive powers of the Monarch were incapable 
of resisting shot from similar guns to her own ; in this respect 
the Captain was but slightly superior, but on the whole 
more completely defended than either Hercules or Monarch. 
The Captain, although only designed to compete with the 
Bellerophon, compares very favourably with those vessels as 
follows :— 


Hercules. Monarch. Captain 
Length.. «2 os «2 «se of 325ft. és 330ft. 320ft. 
Breadth .. . 59ft. oy 57Hft. 53}ft. 
Displacement .. .. «+ «- 8530 tons 8164 tons 765v tons 
H.P. (nominal)... «2 ee +. 1200 1100 900 
Speed in knots .. . 14°69 49 ee 14°32 
‘a nisin Pee on 4600-pr. .. 4 600-pr. 
ee eee ae lise, c+ 2 UGpr . 2 115-pr. 
Weight of broudside 2080 Ib. e+ 2515 1b. 2515 Ib. 
Tommage oc os «se 8 oe 5234 ee 5102 4272 


Taking the cost per ton and per horse-power to be the same 
in all three cases, the Captain will have cost £62,800 less than the 
Monarch, and £77,220 less than Hercules. The Captain, therefore, 
takes her place at the head of all our sea-going ironclads as bein, 
the most powerful, and at the same time most economical; and j 
is to a private shipbuilding firm, in conjunction with Captain 
Coles, that the country is indebted for this highly satisfactory 
result ; itis true we have yet to learn their comparative sea-going 
qualities, but there is no reason to doubt that the Captain will 
not, at least, equal either the Hercules or Monarch. The 
tati and Thunderer, turret ships, without masts 





(builders’ measurement), 1849 tons; draught of water, 15ft.; 
horse-power, 200 nominal, twin screw; displacement, 3037 tons; 
armament, four 18-ton guns in two turrets, working over a breast- 
work of armour 4ft. above the upper deck and 8in. thick, the 
armour on turret 10in. thick, and on hull of vessel 6in. thick. It 
would appear from comparison that the difference between the 
two designs consists in this, that in what the Thames Uompany 
proposed they gave precedence to the power of defence, providin:; 
the greatest amount of protection for the vessel and guns, an 
then the maximum weight of artillery, viz., two 600-pounders in 
one turret; whereas the India Board seem to regard the offensive of 
the greater importance, reducing the defensive power and in- 
creasing the number of guns, viz., four 18-ton guns in two turrets, 
reducing the armour to 6in. at belt of vessel and 8in. to breast- 
work, and giving up some of the speed. To these latter designs 
only one vessel has been built, and that on the Thames, the 
Abyssinia having been launched a short time since fromthe yard of 
Messrs. Dudgeon. The Magdala, which was lately launched from 
the yard of the Thames Ironworks, Blackwall, has been built from 
the designs of the Cerberus, Melbourne monitor, by Mr. E. J. 
Reed, Chief Constructor, and will be seen to be of some- 
what larger dimensions than the Abyssinia, viz. :—Length 
between perpendiculars, 225ft.; breadth, 45ft. ; depth of ho 
16ft. 6in.; tonnage (o.m.), 2107; horse-power, 250, twin screw, by 
mhill and Co,.; armour on ship, 8in.; teak backing, 


Messrs, Kave ; 
10in.; armour to breastwork, Sin, and Yin.; backing, 10in.; armour 


ev 


and sails, are only estimated to have a speed of 12} 
knots. This was a very serious defect in the days 
of high average speeds obtained by our Transatlantic 


steam ships, and the high economical speed of our earliest 
ironclads. Moreover, the Admiralty had practically con- 
demned these vessels, even before the second has been laid down, 
by proposing to build the third of this novel class of vessel of 
larger dimensions, horse-power, and higher speed. These three 
purely experimental vessels will cost the country about £1,000,000 
sterling, whereas, in another and simpler way, we might obtain 
practically as efficient vessels fur about one-third the money, by 
converting the best of our screw line-of-battle ships in the manner 
described in THE ENGINEER, February 4th, 1870. Considering 
that, in a few years, more powerful guns will be produced (for the. 
Russian Government already possess 50-ton guns, firing shots 
1120 lb. weight with 130 lb. charge of powder, one of which has 
been fired over 300 times), and that the zincing of ships’ bottoms, 
and liquid fuel for generating steam, are still unsolved problems, 
which may involveanother reconstruction of our navy, it would be 
a wise economy to adopt Mr. Henwood’s proposal, for thereby,- 
not only should we obtain practically as good vessels at one-third 
the cost, but a portion of the money thus saved might, with ad- 





vantage to the country, be expended in making s and ex- 
haustive experiments for so age ge: omsane ; and so should we 
obtain real economy with efficiency and advance in the true path 








of progress, 
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Marcu 11, 1870. 
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ON THE WORKING OF STEAM IN COMPOUND 
ENGINES, 


By W. J. Macquory Rangrnz, C.E., LL.D, F.RS. | 

1. Principal kinds of compound ines.—By a com- 
pound ns ma is San hy in whish the mechanical 
action of the steam commences in a smaller cylinder and is 
completed in a larger cylinder. Those cylinders are respec- 
tively called, for convenience, the high-pressure cylinder 
and the low-pressure cylinder. Two classes of compound 
engines will be considered—first, those in which the steam | 
passes directly or almost directly from the high-pres- | 
sure to the low-pressure cylinder, the forward stroke 
of the latter eplindes taking place either exactly or 
nearly at the same time with the return stroke of | 
the former cylinder; and, secondly, those in which | 
the steam, on its way from the high-pressure to the | 
low-pressure cylinder, is stored in a reservoir, so that 
any convenient fraction of a revolution (such, for example, 
as a quarter-revolution) may intervene between the ends | 
of the strokes of the cylinders, As to the latter class of | 
engines, reference may be made to a paper by Mr. E. A. 
Cowper in the “ Transactions of the Institution of Naval 
Architects ” for 1864, page 248. Sometimes, especially in 
the first class of compound engines (those without reser- 
voirs), there are a pair of low-pressure cylinders whose 
pistons move together, and which act like one cylinder 
divided into two parts. 

2. Advantages of compound engines.—As regards the 
theoretical efficiency of the steam, the compound engine 
possesses no advantage over an engine with a single 
cylinder of the dimensions of the low-pressure cylinder 
working with the same pressure of steam and the same 
rate of expansion. The advantages which it does possess 
are the following :—First, in point of strength, the action 
of the steam when at its highest pressure takes place, in 
the compound engine, upon a comparatively small piston, 
thus diminishing the amount of the greatest straining force 
exerted on the mechanism and framing; secondly, in point 
of economy of heat and steam, in a single-cylindered 
engine it is necessary, in order to prevent liquefaction and 
re-evaporation of the steam, and consequent waste of heat, 
that the whole metal of the cylinder should be kept, by 
means of a steam jacket, at a temperature equal to that of 
the steam when first admitted; whereas, in a compound 
engine, it is the smaller or high-pressure cylinder only 
which has to be kept at so high a temperafure, it being 
sufficient to keep the larger or low-pressure cylinder at the 
temperature corresponding to the pressure at which the 
steam passes from the high-pressure to the low-pressure 
cylinder. Thirdly, in point of economy of work: the 
whole of the force exerted by the piston rod upon the 
crank in a single-cylindered engine takes effect in producing 
friction at the rings; whereas, in compound engines, 
the mechanism can be so arranged that the forces exerted 
by the piston rods on the bearings shall, to a certain 
extent, balance each other, thus diminishing the friction. 
When there are a pair of low-pressure cylinders with a 
high-pressure cylinder between them (as in the engines of 
H.M.S. Constance, by Messrs. Randolph, Elder, and Co.) 
the balance can be made almost perfect. These remarks 
apply not only to the forces due to the pressure of the 
steam, but to those produced by the reaction or inertia of 
the pistons and of the masses which move along with them. 
The advantages which have been stated are obviously 
greatest with high rates of expansion. 

















3. Combination of diagrams.—When the diagrams of 
the high and low-pressure cylinders of a compound 
engine are taken by means of one indicator they have the 
same length of base ; and when arranged in the customary 
way for inspection they present appearances which are 
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P | 
represented in Fig. 1 for engines without reservoirs, and in | 
Fig. 2 for engines with reservoirs. In each figare'A A is 
the atmospheric line, O P the zero line of absolute pressure, 
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| the same quantity of steam worki 


and the length OP on that line is the common length of 
the diagrams of both cylinders, as originally drawn. The 
diagram of the high-pressure cylinder is represented in 
Fig. 1 by CD KH, and in Fig. 2 by CD KL; that of the 
low-pressure cylinder, as drawn by the indicator, is repre- 
sented in Fig. 1 by #iA, and in Fig. 2 by igh. In com- 
bining the diagrams of the two cylinders into one diagram 
it is to be borne in mind that when the area of a diagram 
is considered as representing the work done by the steam 
on the piston at one stroke, the length of the base of the 
diagram is to be considered as representing the effective 
capacity of the cylinder: that is, the space swept through 
by the piston at one stroke. Hence, in, order to prepare 
the di of the low-pressure cylinder for combination 
with that of the high-pressure cylinder, the lengths of its 
base, and of every line in it parallel to its base, are to be 
increased in the ratio in which the effective capacity of the 
low-pressure cylinder is greater than that of the high- 
pressure cylinder.* (When there are a pair of low-pres- 
sure cylinders , 
combined with } 
one high-pressure y, 
cylinder, they are "| 
equivalent to one | 
low-pressure cy- 
linder of double 
the capacity.) In 
each of the Figs. 
1 and 2, then, the 
base O P is, in 
the first place, to 
be produced to 
B, waking O B 
greater than OP 
in the proportion 
above mentioned. 
To complete the 
preparation of 
the low-pressure 0 A 
diagram draw, in 

each case, a series of lines across it parallel to the 
base O B, such as the dotted lines in each figure, of which 
one is marked hie. Let c denote the ratio OB +0 P. 
Then, in the case of an engine without a reservoir, Fig. 1, 
draw Pé& perpendicular to O B, cutting all the parallel 
dotted lines, and on each of those lines (such as srg) lay 
offsg=ers. A curve kgej, drawn through the points, 
such as g thus found, will be the required boundary of the 
enlarged low-pressure diagram kg ejhsk, which, being 
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joined on to the high-pressure diagram C D K H, makes 
the combined diagram. When the engine has a reservoir, 
draw O/ (Fig. 2) perpendicular to O B, and crossing all the 





parallel dotted lines, and on each of those lines (such a 
D 





Fics. 
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point where the cut-off takes place in the high-pressure 
cylinder; draw Dc parallel to BO; then oris the rate of 


expansion in the high-pressure cylinder; OF is the total 


increase of volume in passing from the high-pressure to the 
low-pressure cylinder; and the product of those quantities, 
SS : OF = s , is the total rate of expansion. 

5. Construction of theoretical expansion-diagrams for 
proposed engines.—In ondeuiion te theoretical diagram 
of a proposed steam engine certain well-known assumptions 
are made in order to simplify the figure and the calcula- 
tions founded upon it. In the first place, the pressure of 
the steam during its admission is assumed to be constant, 
so that the uppermost boundary of the diagram, as in 
Figs. 4 and 5, is a straight line C D, parallel to the zero 
line O B, the height O C representing the absolute pressure 
of admission. Secondly, the’ back pressure is assumed to 
be constant ; so that the lower boundary of the diagram 
also is a straight line F G parallel to O B, the height O G 
representing the mean absolute back pressure, as estimated 
from the results of experience. Thirdly, it is commonly 
assumed that at the beginning of the forward stroke the 
pressure rises suddenly from the back pressure to the 
pressure of admission, so that the first end-boundary of 
the diagram is a straight line GC perpendicular to O B. 
Fourthly, it is assumed that at the end of the forward 
stroke the pressure falls suddenly from the pressure at the 
end of the expansion (or fina/ pressure) to the back 
pressure, so that the second end-boundary of the diagram 
is a straight line E F, perpendicular toOB. Fiithly, for 
the expausion curve (J) E in Figs. 4 and 5), which com- 
pletes the boundaries of the diagram, there is assumed a 
line of the hyperbolic class. Thus the area of an assumed 
theoretical diagram of the work of the steam in a proposed 
engine is made up of a hyperbolic area C D E H, and a 
rectangular area EF GH. The form of the expansion 
curve depends on a number of circumstances, such as the 
initial pressure and temperature of the steam, the propor- 
tion of water (if any) admitted along with it in the liquid 
state, the communication of heat between the steam and 
the metal of the cylinder, the communication of additional 
heat to the steam during its expansion by the help of a 
steam jacket. Writers on thermodynamics have deter- 
mined the exact form of that curve in various cases, such 
as that of steam originally dry, expanding in a non-con- 
ducting cylinder; that of steam originally containing 
a given proportion of moisture expanding in a noun- 
conducting cylinder ; that of steam originally dry supplied 
during the expansion with heat just enough to keep any 
part of it from condensing ; that of steam supplied during 
the expansion with heat sufficient to keep it at a constant 
temperature. For elementary methods of approximating 
to the results of the exact methods in such cases, see THE 
ENGINEER of the 5th mere 1866. For most practical 
purposes the common hyperbola forms a good approxima- 
tion to the true expansion curve, and it is convenient 
because of the simplicity of the processes for finding its 
figure, whether by calculation or by construction. To find 
by calculation the series of absolute pressures corresponding 
to a given series of volumes assumed by the steam, on the 
supposition that the expansion curve is a common hyper- 
bola, multiply the initial absolute pressure by the initial 
volume ; divide the product by any one of the given series 
of volumes ; the quotient will be the corresponding abso- 
lute pressure. To find a series of points in the common 
hyperbola, in Fig. 3, draw the two axes O X and O Y per- 
pendicular to each other; O X to form a scale of volumes, 
and to represent the zero line of absolute pressure; O Y to 
form a scale of absolute pressures. On O X lay off OA to 
represent the initial volume of the steam; also O B’, O B”, 
&e., to represent a given series of volumes occupied by the 
same steam during its expansion. On O Y lay otf OC to 
represent the initial absolute pressure of the steam. 
Through C draw the straight line Ca 0’ b", &c., parallel to 
O X, and through the points A, B’, B”, &c., draw the series 
of straight lines A a, B’ l’, B” 
6", &c., parallel and equal to 
OC. From O draw the series 
of diverging straight lines 

¥, O 6", &., and mark the 
series of points C’, C", &e, 
where they cut A a. From 
these points, and parallel to 
O X, draw the series of straight 
lines C’ D’, C” D”, &c., and 
mark the series of points D’ D”, 
&c., where they cut the series 
of straight lines B’ 0’, B” 0b", 
These points, together 
' with the int a, will be 





F — in the required hyper- 
la, a D’ D’, &c., which is 











srk) lay off sk=c'sr. A curve lke fg, drawn through | 
the points, such as /, thus found, will be the required 

boundary of the enlarged low-pressure diagram, which, | 
being joined on to the high-pressure diagram CDK L, 

makes the combined diagram. In a theoretically perfect | 
engine, in which the steam passed from the high-pressure 

to the low-pressure cylinder without change of pressure or 

temperature, the two diagrams would = exactly at the 

boundaries K L and £1 in Fig. 2, or K H and £A in Fig. 1, 

so as to form one diagram identical with that produced by 

between the same 

limits of pressure in the larger cylinder only. But in 

actual engines there is sometimes a gap between the high 

and low-pressure diagrams, as in the Figs. 1 and 2; and | 
sometimes, when the steam reservoir is heated, they over- 
lap each other. 


4. Rates of expansion—In Figs. 1 and 2 let D be the 





* «Manual of the Steam Engine and other Prime Movers,” page 334. 


P taken as an approximation to the 
expansion curve. 

6. Calculation of mean absolute pressure and of indicated 
work in @ theoretical diagram.—Suppose that in Fig. 3 
O B’ represents the final volume of the steam, so that D” 
is the end of the expansion curve, and that B’” D’” represents 
the final absolute pressure. The intermediate volumes 
OB’, O B’, &., are to be so chosen that the points BY, B’, 
&e., shall divide A D” into an even number of equal 
intervals. Multiply the series of absolute pressures repre- 
sented by A a, B Bb’, &c., by “Simpson’s multipliers,” 
which are, for the initial and final pressures, 1 ; and, for 
the intermediate pressures, 4 and 2 alternately ; so that, 
for example, for four intervals, and five absolute pressures, 
the multipliers are 1, 4, 2, 4, 1; for six intervals, and 


| seven absolute pressures, 1, 4, 2, 4, 2, 4, 1, andsoon. Add 
| the products together ; divide the sum by three times the 


number of intervals. Multiply the quotient by the rate 
of expansion less one ; to the product add the initial abso- 
lute pressure ; divide the sum by the rate of expansion ; 
the quotient will be the required mean absolute pressure, 
nearly, — Zvample; Rate of expansion, 5; expansion 
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divided into 8 equal intervals ; initial absolute pressure, 
37°8 lb. on the square inch. 








Absolute pressures. Multipliers. Products. 
Initial 37°80 1 37°80 
o (378 x § = 25°20 4 100°80 
§ | 37°38 x 4 = 18°90 2 37°80 
S| 37°8 x 4 = 15°12 4 60°48 
= 4 37'°8 x 4 = 12°60 2 25°20 
E 37°8 x 4 = 10°80 4 43°20 
= | 37°8 x be 9°45 2 18 90 
— (378 x 3= 840 4 33°60 
Final 37°8 x { = 7°56 | 1 7°56 
Divide by 8 intervals x 3 = 24 ) 365°34 sum 
Quotient 15°2225 
Multiply by rate of expansion 5—1 . 4 
Product 60°89 
Add initial absolute pressure. . . . 37°80 
Divide by rate of expansion . . . . 5) 98°69 sum 
Mean absolute pressure. . . nearly 19°738 


The remainder left after subtracting the back pressure 
from the mean absolute pressure is the mean effective 
pressure, which, being multiplied by the area of the piston 
and by the distance moved through by the piston ina given 
time, gives the indicated work of the steam in that time.* 

7. Theoretical combined diagrams. — By the process 
described in the prececing section there may be con- 
structed the approximate theoretical diagram of steam 
working with a given initial pressure and a given rate of 
expansion, and against a given mean back pressure. In 
the case of. a proposed compound engine, that theoretical 
diagram is to 8 regarded as the combined diagram of the 
two cylinders, and it is to be divided into two parts, re- 
presenting the parts of the indicated work done in the two 
cylinders respectively. In each of the two figures, 4 and 
5, the theoretical combined diagram is represented by 
CDEFG, OC being the initial, and BE the final ab- 
solute pressure, OG = BF the mean back-pressure, A A 
the atmospheric line, O B the zero lineof absolute pressure, 
HE=FG=OB the effective capacity of the large 
cylinder, CD the inital volume of steam admitted per 

EH es 
SD The dividing 
line which marks the boundary between the high-pressure 
and low-pressure theoretical diagrams is represented in 
Fig. 4 by K H, and in Fig. 5 either by & L,or by & l, or by 
some line near those lines, as will afterwards be more fully 
explained. 

8. Theoretical diagrams of a compound engine without a 
reservoir.—When the steam passes directly, without loss of 
pressure or of heat, from the high-pressure to the low- 
pressure cylinder, the dividing line of the theoretical com- 
—_ diagram is found by the following process. In OB 
ay off O P to represent the effective capacity of the high- 
pressure cylinder. Through P, parallel to O C, draw the 
straight line PJ K, cutting the back pressure line in J, 
and the expansion curve in K ; then K will be one end of 
the dividing line. Through the lower end E of the expan- 
sion curve, and parallel to B O, draw E H, cutting OC in 
H; then H will be the other end of the dividing line. To 
find intermediate points, draw, parallel to O B, a series of 
straight lines, such as T RQ, T’ R’ Q’, across the part of the 
diagram which lies below the point K, and in each of those 
lines, for example in Q RT, lay off RS, bearing the same 
proportion to R Q that PO bears to P B ; the points thus 
marked, such as 8 and §’, will be in the required dividin 
line KH. The areas of the two parts of the theoretica 
diagram, CD KH, and KEFGH, being measured by 
ordinary methods, will show the comparative quantities of 
work done in the high-pressure and low-pressure cylinders 
respectively. The advantages of the compound engine in 
point of diminution of stress and friction are most fully 
realised when those quantities of work are equal; that is, 
when the line K H divides the area C DE FG into two 
equal parts; for then the mean values of the forces exerted 
through the two piston-rods are equal ; hence the propor- 
tion borne by the effective capacity of the high-pressure 
cylinder to that of the low-pressure cylinder ought to be 
chosen so as to realise that condition as nearly as possible. 
An exact rule for that purpose would be too complex to be 
useful for practical purposes. The following empirical rule has 
been found by trial to give a good rough approximation to the 
required result in ordinary cases of compound engines 
without reservoirs: Make the ratio in which the low- 
pressure cylinder is larger than the high-pressure cylinder 
equal to the square of the cube root of the total rate of 
expansion ; for example, if the total rate of expansion 1s 
to be 8, let the low-pressure cylinder be four times the 
capacity of the high-pressure cylinder (this rule was first 
given in “Shipbuilding, Theoretical and Practical,” page 
275). When atable of squares and cubes is at hand, look 
for the total rate of expansion in the column of cubes, 
the required ratio will be found in the column of squares. 

9. Theoretical diagrams ofa compoundengine with a reser- 
voir.—To realise theoretical perfection in the working of an 
engine with an intermediate steam reservoir, that reservoir 
should be absolutely non-conducting, so that the steam may 
pass from it into the low-pressure cylinder at exactly the 
same pressure and volume at which it is received from the 
high-pressure cylinder. Supposing this condition to be 
realised, let O p in Fig. 5 represent the volume of steam 
admitted into the low-pressure cylinder at each stroke, so 


that OB is the rate of expansion in that cylinder; then 


stroke, and the total rate of expansion. 


p 
O p will also represent the effective capacity of the high- 
hohe 

pressure cylinder, and ob will be the rate of expansion in 


it; and if p & be drawn parallel to O C, so as to cut the ex- 
pansion curve in &, this point will be one end of the re- 
quired dividing line. To find other points on that line 
under the same theoretical conditions, combined with the 

* A well-known formula for the ratio cof the mean to the initial abso- 
lute pressure is Lt dyn be’ , being the rate of expansion. For a 
graphic approximate solution of the same question see Taz Enqinzer for 
April 18th, 1866, 








supposition that the forcing of the steam into and its 
ieay out of the reservoir take place at separate times, 
produce O, making O N of a length representing 
the capacity of the reservoir ;. then in O C lay off O 
ter than p &, in the proportion in which 
Pi is greater than NO; L will be the other end of the 
dividing line & L, which line will be an expansion curve 
for steam of the initial volume represented by NO= 
ML, and initial absolute pressure represented by OL 
= NM, and may be constructed by the method of sec. 5. 
The high pressure diagram will be rf DAL, and its lower 
—— kL, will represent the increase of pressure 
during the process of forcing the steam from the high-pres- 
sure cylinder into the reservoir ; the low-pressure di 
will be LEE FG, and its upper boundary Lé will repre- 
sent the diminution of pressure during the process of de- 
livering the steam from the reservoir into the low-pressure 
cylinder. But, in reality, the entrance of the steam into 
and its delivery from the reservoir take place partly at 
the same time, and the metal of the reservoir abstracts heat 
from the entering steam, and gives heat back to the es- 
caping steam ; the practical result (as shown by the dia- 
grams published in Mr. Cowper’s paper already referred 
to) being that the pressure of the steam in the reservoir is 
nearly constant, so that the upper boundary of the low- 
pressure diagram nearly coincides with a straight line, 
lk,’ parallel toOB. The same straight line also coincides 
nearly with the lower boundary of the high-pressure 
diagram. 

In the engines experimented on by Mr. Cowper, the 
effective capacity of the high-pressure cylinder was some- 
what smaller than the volume of steam admitted at each 
stroke into the low-pressure cylinder, being represented, 
for example, by O P instead of by O p; and the final pres- 
sure PK in the high-pressure cylinder was greater than 
the pressure in the reservoir. 

The high-pressure diagram was thus made to resemble 
CD Kq/in Fig. 5, leaving a sort of notch, K g k, between it 
and the low-pressure diagram /£ E F G ; but it appears that 
this loss of area was compensated by the effect of the 
steam-jacket enveloping:the reservoir, which, by imparting 
additional heat to the steam, caused the low-pressure dia- 

to be of a fuller form in the part #E than that 
ounded by the theoretical expansion curve.* 

In this case a rough approximation to an equal division 
of work between the high and low-pressure cylinders may 
be obtained by making the rate of expansion in the low- 
pressure cylinder equal to the square root of the total rate 


of expansion. 
Glasgow, March, 1870. W. J. M. R. 
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coal.”—15th November, 1869. 

$305. CHARLES AsBuRY, Balsall Heath, Worcester, “Steam boilers.”— 
16th November, 1869. 

3318. Joun Crorrs, Ricuarp Dawson, and Joun Kine, Hunslet-lane, 
Leeds, “‘ Combing wool or other fibres.”—17th November, 1869. 

3446. Georcz Braprorp McFaR.anp, New York, ‘ A convertible double 


limes, &c.”. December, 1869. 
3539. FREDERIC ARTHUR HaRRison, Birmingham, “ Buckle or fastening.” 


7th December, 1869. 
3613. Ropert Morrow, Stockton-on-Tees, “ Refrigerators.”—14th December, 
1 


86°. 

111. Evan Leson, Manchester, ‘‘ Permanent way.”—13th January, 1870. 

234. Wiit1aM Hay, Glasgow, “‘ Paper.” 

239. MaxweLt ANKETELL, , and OLIverR FREDERICK ANKETELL, 
Ladbroke-square, Notting-hill, “Manure and fuel.”—26th January, 


1870. 

361. Samue. Wess Tuomas, Southsea, near Lewes, “ Bicycles.”—8th 
February, 1870. 

380. Jonn TyNDALE GREENFIELD, Pencester-street, Dover, “Side arm for 
ordnance.”—9th February, 1870. 

401. Wiit1aM Rosert Lake, Southampton- London, “ Looms.” 

—A communication from John A. Bassett and John Robinson, Norfolk. 


452. Witt1am Mipp.eprtcu Scott, Birmingham, “‘Breech-loading fire- 
arms.”—l6th February, 1870. 

507. J 2 FourRNIER, India-avenue, London, “ Substitute for gun- 
powder.” 

510. Frank CLarKE Hits, Deptford, “‘Gas and residual products.”— 
2ist February, 1870. 

570. Apam WincaRD, San Francisco, ‘‘ Paddle-wheel propellers.”—26th 
February, 1870. 


All ha’ ae Street te cout on one of such applications 
should eee aes their ebjections to such plication 
_ office of the Commissioners of Patents, within fourteen ‘is of its 
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ABSTRAOTS OF SPECIFICATIONS. 


The following deseripti made Abstracts prepared expressl; 
= ineuan, ry ee bd of her Srajestyre Commissioners of Pee 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2467. T. PARK«nson, Liverpool, “‘ Furnace doors.” —Dated 18th August, 1869. 
The inventor connects one end of a or flexible metallic commu- 
nicator, to a fixed point, preferably ou the furnace, and the other 
end to the air chain led over guide pulleys 
——— door or otherwise. When the door is open there is less 
on or over the door, hence the regulating air vessel is at once raised. 
Afterw: when the door is closed, ea & er falls, and 
as it falls controlling valves are cl Or, of the above 
chain, a curved stationary wedge is employed, which is fixed outside the 
furnace.— Not proceeded with. 
2469. R. F. Farrute, Victoria Chambers, S.W., “ Feeding steam boilers.” — 


where the greatest care is required in defining the exact distances 
tween one section and another may be moved or adjusted by a screw 
to their exact positions, and then permanently locked in their proper ad- 
justed places. Two valves or cocks ey op see, Sees ee 
tion when the injector is to be used. One of the two is for admission 


of steam, the other for admit the water ; and both are 80 as 
to allow the proper quantity of or water to pass through the injec- 
tor to these cocks to suit differen of steam by a handle working 


it pressures 
on an indicator i ~ suitably di and marked with the various pres- 
sures of steam likely to be employed, so that the amount of opening will 
be in accordance with such pressures. 
2476. J. J. E. Mavatt, Brighton, “‘ Motive power.”—Dated 19th August, 1869. 

The inventor employs a wheel having air chambers or buckets mede 
on its periphery, such wheel being mounted on a horizontal or shaft, and 
wholly or Partially immersed in a trough or tank of water or other liquid. 
At or near the of the tank air is forced in against the pressure of 
the column of liquid by a bellows or other suitable air-forcing 
worked by horse or power. Or, in lieu of air, gas may be employed 
generated from explosive or other com or materials. e or 
gas on en’ the several chambers or buckets (which are made with 

verted mouths on the rising side of the wheel) dis the water 
therefrom, and exerts a lifting power upwards which imparts a rotary 
motion to the wheel, the force applied due to the buoyancy of the 
air or gas in the water or other liquid. Asthechambers or buckets arrive 
at the surface the air or gas is in its turn displaced by the water or other 
liquid, which takes the place of the air or gas on the descending side of 

e wheel.— Not proceeded wi! 
2478. A. Gricurist, Glasgow, “ Slide valves.”—Dated 19th August, 1869. 

In adapting to what are known as double- a valve which 
works between Page : port face -— = xed y= +4 valve 
casing, so as ven! pressure steam or other from 
acting on the back of the valve. 

2488. A. WiaGELL, Sowerby, “ Steam boilers.” —Dated 20th August, 1869. 

This consists a series of conical tubes to one or both sides ex- 


power. comm: i 
cee od ep cagrmins ter dccting water end other juids by 
the use of a or 


atmospheric pressure obtained 

sed oo & masdive power. thereof, the same being also applicable to be 
Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 

one — ee Vessels, Boats, Carriages, Carts, 

2480. W. N. Hurcuinson, Wellesbourne, Devon, “‘ New system of railways.” 


19th August, 1869. 
The inventor proposes gi a great breadth to the tires of the wheels 


of locomotives and all descri, of rail that flanges 
Sk Se hosts can aver couse in contest with te ollie of tie pet anaes 
occasionally when the of running direct, 


line curves instead It may occa- 








sionally be advisable to allow the flanges of the leading vertical wheels to 
ith the rails according to the 


come in contact with the sides of ogy ig = 
In many instances none of the wheels would have a flange. the 
wheels of locomotives to be dri wheels, connected in triplets, or in 
pairs, or ray, Seem. All the axles of the wheels to be parallel to 
one an . No wheels to be on the hogie of construction. All the 
carriages to be ented from the line of railway by two 
guiding 1 horizontal wheels revolving within the rails, one wheel 





rail and 
aided by two ly similar horizontal trailing wheels, for all the car- 
Sgn ded ee wade ae hich end is f t. 
2486. W. R. Lake, Southampton-buildings, ‘‘ Screw propellers.” —A communi- 
cation.—Dated 19th August, 1869. 

The inventor constructs the screw propeller of any desired form or 
pitch, and in two or more vertical sections pe' dicular to the axis of 
rotation. It is divided in three parts; one of these is keyed or otherwise 
fixed to the shaft, the others are made to work freely upon the shaft. 
Se ee aS hee ae Se ee 
secured together . convenient means, and then form a complete 
screw propeller. en the screw is not required for the propulsion of 
the vessel, as, for instance, when sails are used, the sections are disen- 
gaged and secured together in a line with each other, presenting a mini- 
mum surface of resistance to the passage of water aft. 

2489. W. Loncpotrom and A. WiLLaM, Harrowgate, “‘ Velocipedes.”—Dated 
20th August, 1869. 

This consists in the application of anti-friction rollers, wheels, or pulleys, 
to the axles or bearings, likewise in the use of a spring bar for holding 
the guiding or os lever. The application of the anti-friction rollers 
is also a) ble to other vehicles propelled by manual power.—Not pro- 
ceeded with. 

2494. W. ALLAN, W. Payne, and A. B. Fraser, Liverpool, “‘ Extinguishing 
Sires in ships.”—Dated 21st August, 1869. 

This consists in attaching a small steam pipe of, say, three-quarters of 
an inch or an inch bore to the steam boiler, which is carried under the 
deck fore and aft for a given distance. To this pipe are connected any 

uired number of branch pipes (say one for each compartment of the 
hold) which extend down into the tunnels or passages on the side or sides 
of the keelson, where they open into a horizontal pipe or pipes of, say, 
three or four inches bore, and which are perfo! with holes to allow 
the steam to escape therefrom. The steam pipe near the boiler is pro- 
vided with a stop-cock or tap, which can be —— and closed by hand 
to prevent condensation and waste of steam w the apparatus is not in 

ration ; a stop-stock or valve is also fitted near the top of each vertical 
em which leads down towards the keelson, so that the steam 
can be directed to any one or more of the water-tight compartments of 
the vessel. 
2496. G. W. MorGan, George-yard, Southwark, “‘Life-buoys."—Dated 21st 








August, 1869. 
consists in adapting toa life-buoy, approximating in form and 
portability to the buoy in general use, certain compartments for 


the purpose of containing food, water, brandy, or other necessaries of 
life, together with a flagstaff and other suitable distress signals ; and also 
in depending from the life life-buoy a stage or car upon which the user 
may stand, and in providing a convenient seat. The inventor prefers to 
construct the life-buoy of cork, built up upon the food and other tanks, 

which tanks, for convenience, are arranged in the form of an octagonal 
ring.— Not proceeded with. 

2498. F. Coore and F. W. Cranca, Drummond-street, “‘ Velocipedes.”—Dated 

2lst August, 1869. 

The fore wheel is the Gaping wie, whilst the hinder wheel is the 
driving wheel. A forked rod em the driving wheel, and the axle 
of the wheel turna in bearings at the end of the fork. At the forward end 
of the rod is a bearing for the vertical spindle of a fork em ing the 
steering wheel and ca its axle. On this vertical spindle isa d 
lever, which is jointed so tt the handle can, at the end of the lever, be 
set higher or lower as desired, and can be fixed bya = and set 
screw or by other suitable device. On the axle of the driving wheel are 
two sets of cranks. The crank pins are received in slots in levers, which 
turn on a pin or fulcrum ; the crank pins are received in slots in levers, 
also turning on the same pin. The levers carry the seat of the velocipede, 
whilst other levers carry afootrest. By this arrang it the velociped 
is propelled by the person working the velocipede alternately shifting his 
weight from the seat to the footrest, and vice versa. The pins of the 
cranks may be provided with friction wheels, to run in the slots in the 
levers to reduce friction.— Not proceeded with. 

2499, A. M. CLark, Chancery-lane, “ Springs for carriages.” —A communica- 
cation.—Dated 21st August, 1869. : 

This consists chiefly in providing compensating springs in connection 
with the ordinary springs on locomotives, trucks, , and other 
wheeled vehicles, these compensating springs being so arranged that they 
act in opposite directions to the main spring. When the pressure is on 
the main or paper it is off the compensating spring, and when on 
the latter it is off ormer. It is well known that carriages and wagons, 
when loaded, are not as liable to break their springs as a, are when 
not loaded, because in the latter case the great shock produ when one 
of the wheels drops into a dep ion will prod a reb of the car- 
riage body injurious to the spring. 

2506. L. D. Grrarp, Faubourg Poissoniere, Paris, “‘ Railways and rolling 
stock.” —Dated 23rd August, 1869. 

This consists mainly in the construction of a railway for express speeds, 
having for motive power the pressure of water forced into a conduit by 
means of steam or hydraulic engines, and in the rolling stock employed 
therewith. This mode of locomotion is based on the principle of the inter- 
mittent injection of water at a high pressure from the conduit, through 

nings suitably and placed at suitable distances apart on 

es of a suitable curve placed underneath the carriages, which slide 

on a level or inclined way by means of skids, under which water is in- 
~~ at a certain pressure for the of diminishing the friction. 

y this arrangement the inventor o a forward and backward move- 
ment, by means of a series of successive impulsions increasing gradually 
the speed until a uniform movement has been produced or a given speed 
attained 





a 





2512. Z. Cotpurn, Bedford-street, Westminster, “Launching subaqueous 
ways.”—-Dated 24th August, 1869. 

This consists in a tube of cast iron, wrought iron, or steel, or of any 
combinations of those materials, and protected or not with an external 
covering of any material or materials suitable for preserving the iron or 
steel from corrosion or abrasion. This tube is to be commenced on either 
shore or in a dry dock adjacent to the shore. The riverward or seaward 
ené of the tube is to be firmly closed so as completely to prevent all 
a of water under the pressure of the greatest depth to which the 
tube is to be lowered. The tube should be so made as to have a prepon- 
derance of weight at its lower side, so as to preserve its intended position 
when under the influence of tidal currents, or when, as might happen, it 
was caught by a dragging anchor.—Not proceeded with. 

2514. H. Taytor, Kensington, “‘ Velocipedes.”—Dated 24th August, 1869. 

This relates to the mode of propelling the velociped ‘or pape 
the inventor fixes ratchet wheels on the axle of the wheels of the veloci- 
pede, and he works these ratchet wheels by pawls carried by levers which 
are conn rods with treadles, to be worked by the feet of the rider. 
The up and down its of the treadles impart a similar movement 
to the pawls, which thereby cause the ratchet wheels, and consequently 
the wheels of the velocipede, to rotate. The upward movement of the 
treadles is assisted by means of springs, and the two treadles may either 
be moved up and down simultaneously or alternately.—Not proceeded 
with. 

2519. J. VatTERS, Great Dunmow, “ Fining ale.”—Dated 24th August, 1869. 

agent is manufactured by steeping isinglass in sulphuric 

acid aud water. The mixture is then agitated, and more water added 

when needful. When the isinglass is dissolved lime is added to effect 

the neutralisation of the acid to the required degree.—Not proceeded with. 

2532. W. Brown, Portsmouth, ‘Constructing ships’ cabins.” — Dated 
25th August, 1869. 

The i tor fixes sti -_ a aot we teins ome 
or more rings or supports of any ie metal or er material, and o: 
any shape to carry the cabin required, which is suspended therein and 
therefrom. The cabin he proposes to hang on a series of centres, two or 
four or more, uirements. Cabins in any number red, 











according to 
Gene bo Gauaiathedaliiee sound, Oquane, oF Oi — pay ge 
to be suspended and sunk in the decks, or fixed on either deck; 
in order to the further stead; the same when at sea, a series of india- 
rubber or other springs and ers may be used, as also washers to pre- 
vent useless or unpleasant vibration and noise. 


Class 3.—FABRICS. 
Including Machinery and Mechanical rations connected with 
mM , Dyeing, inting, and Dressing 


"—A communication.—Dated 





8th August, 1869. 

The dri shaft is in sui! bearings in 
which it ves q ~ driven by the application of power thereto 
on to which the bolt is slipped when it is desired to the in 
a similar manner as tight and loose pulleys are iy 
needle is arranged in a suitable guide, so as to move across 





@ plane transverse to the path of the needle, and in the race the shuttle 
placed in a carrier, which is operated by a cam through a lever and 
connecting rod, the shuttle moving in its race relatively to the movement 
the needle in similar manner as in sewing machines. The shuttle is 
held in its holder by two swinging arms, and the arm turning from 
over the head and the arm up from the heel, as denoted, so that the 
shuttle can be removed, and when the shuttle is in the holder 
then the arms are turned over so as to hold the shuttle securely. Guides 
are used for the reed frame, which moves freely up and down in them 
by the action of the cams, the cams being on a shaft and 
so as to make one revolution to two revolutions of the driving shaft. A 
beater is hung below to the , and operated by a cam on the driving 
shaft, so as to have one full movement to each revolution of the shaft. 
2472. J. Watson, Calcutta, “‘ Cotton presses.” —Dated 18th August, 1869. 

The inventor employs two sets of fovers, an upper set acted on by steam 
and hydraulic power, or by steam power only, e pressing the bale, and 
a lower set acted on by either hydraulic, or screw, or other power, for 
relieving the bale after it has been lashed of these two sets of levers, the 
upper set consisting of five or more levers, which work on a joint, and 
which are connected by a link to crossheads attached to the pistons of 
one, two, or more hydraulic, and one, two, or more steam cylinders or to 
steam cylinders only. The levers are also attached to and act directly on 
the follower, which they move up and down as required, and which com- 

icat P to the bale. The lower set of levers also consists 
of five or more levers, which are attached to the bottom bearer of the 
press, which by these means are enabled to sustain the pressure of the 
upper levers on the bale while it is being compressed. As soon as 
the bale has been pressed into position a gridiron is passed into grooves 
cut for the purpose in the follower, thereby immediately relieving the 
ng say on the upper set of levers and their attached gear. The grid- 
ron in this press being intended only to retain the bale while being 
lashed, does not sustain the whole pressure to which the bale is itself 
subjected.—Not proceeded with. 
2493. L. B. Fortin and J. Ferrapee, Brimscombe, Gloucestershire, “ Bats 

Sor felting.”— Dated 20th August, 1869. 

This consists in an improved arrangement of apparatus intended tu be 
adapted to the carding engines in order to receive their product, and con- 
vert the same into an endless bat. The product is delivered on to, and 
spread by means of, a movable endless cloth upon a table, or upon a 
second endless cloth, which is also movable, and moves in a direction at 
right angles to the first. 

2497. J. Bartow, Bolton, “ Manufucture of table-covers.”—Dated 2st 
August, 1869. 

The inventor pom ee a loom of the ordinary construction, with a Jac- 
quard apparatus and healds similar to those usually employed in weaving 
such fabrics. The loom is provided with a single shuttle containing the 
weft, and with two warp beams, on one of which the face w is wound, 
and the back warp is wound on the other. A single w read from 
each beam is drawn through one dent of the reed, and the fabric is woven 
with one shoot of warp to each Jacquard card. The face warp is drawn 
in the healds, and the back warp is drawn in the mounting or harness of 
the Jacquard. The invention ov be modified by drawing two warp 
— through each mail eye of the Jacquard mounting.—Not proceeded 
with, 

2504. N. DetanprsHeer, Malines, Belgium, “‘ Combing machines." —Dated 
23rd August, 1869. 

This consists in the addition of a toothed comb to the “ nippilles ” which 
draw out the fibre of the textile substances submitted to the action of 
the combing machine.—Not proceeded with. 

2505. H. A. Bonwevitie, Paris, “‘Carding wool.”—A communication.— 
Dated 23rd August, 1869. 

This consists in doing away with the fly, which heretofore has been 
generally used and placed above the doffer, and substituting a cylinder 
revolving at a greater s than the main cylinder, and furnished with 
cards similar to those of the working cylinders, or to those of the main 
cylinder, and being placed in a contrary direction to the cards of the 
said main cylinder. This cylinder, placed between the last working 
cylinder and the doffer, ma combined either with one or more re- 
volving cylinders, furn likewise with ends in such a way that the 
wool or other material deposited on the main cylinder may be taken away 
and combed by the cylinder or cylinders in combination, and then brought 
round again to the main cylinder, and then to the doffer, or it may be 
carried straight to the doffer from this cylinder or cylinders without 
being brought in contact with the main eylander. 

2516. J. E. Hopkin, Liverpool, “ Breaking and scutching flax, dc.”—Dated 
24th August, 1869. ; 

The inventor mounts a fluted roller in suitable bearings in the frame- 
work of the machine, and several smaller fluted rollers are mounted in 

, 80 that the smailer rollers will rest upon the surface of the 
larger roller. The inventor presses the smaller rollers upon the surface 
of the larger roller by means of springs or weights. In the drawing the 
rollers are shown to be pressed upon the larger roller by the vulcanised 
india-rubber balls or washers compressed by the screws. The machine 
is furnished with a feeding table and a delivery table. The feed table 
is made to incline so that the weight of the he straw takes it into 
the rolls, and the delivery table also inclines at a very considerable 
angle, so that the comes away and slides down by its own weight. 
2517. T. Briccs, Manchester, “Spinning and doubling cotton.”—Dated 

24th Auguat, 1869. 

The inventor uses the ordinary curl, or its equivalent, and adds to ita 
projecting bud extending towards the bobbin. Around this part the 
thread or threads are turned, and when a thread or threads break they 
are retained thereby, or if an obstruction to the passage of the thread or 
threads occurs at the flyers the slackened portion winds upon the pro- 
jecting part.—Not proceeded with. 

2522. R. Maynarp, Whittiford, “Chaff-cutting machines.”—Dated 25th 
August, 1869. 

This consists in combining in the machines described in patents of the 
same inventor as “portable chaff engines,” and “ portable chaff-cutting 
machines,” a sieve or riddle for separating the dust from the chaff, so 
that the necessary parts for effecting the four processes of cutting straw, 
or other agricultural produce, into chaff, sifting out the cavings, sifting 
out the dust, and elevating the chaff, may be combined in one portable 
chaff engine. 

2523. C. Mackay and T. K. Wueever, Belfast, “‘ Cops for wefting and 
warping.”—Dated 25th August, 1869. 

This consists in winding yarn on to a revolving spindle driven by 
gearing in such 4 manner that the yarn holds itself together in a roll of 
cylindrical form, and when the cop is removed from the spindle the yarn 
can be taken from the inside, with a uniform teasion tothe end, without 
waste. Secondly, the thread or yarn is guided on to the spindle by 
means of a traverse fork or guide working parallel to the spindle, and 
a from the spindle as the cop increases in size.—Not proceeded 
with, 


and return to cach vovelution of the shaft. The shuttle race is 
is 








Class 4.—AGRICULTURE. 
Including Agricultural ~., eNedionm, Implements, Flour 
, aC. 
om, 7, Senne, Camden Quay, “* Sowing seeds.”—Dated 18th August, 


The bottoms of the hoppers are open, and beneath the same one or 
mvre roller or rollers is or = The roller or rollers is or are 
grooved or notched or perforated with holes or apertures, and is or are 
caused to revolve by driving straps, or by any other suitable and 
analogous contrivance, actuated by the rotation of the axle of the ma- 

¢. By such revolution the seeds, corn, ur otherwise are or is led or 
conducted through the before-mentioned grooves, notches, or holes, or 
— into the delivery pipe, with which the machine is furnished. 
roller or rollers is or are free to move along the spindle on which they 
are mounted, so erent thereof may be brought to act 
beneath the centre of the hopper or hoppers. A larger or s er grain, 
ora or less quantity of seed, corn, or manure, may thus be sown 
or ibuted according to the size of the grooves, notches, or holes, or 
apertures thus brought into action. 
2502. H. Hencuman, Bromley, “‘ Windmills.”—Dated 23rd August, 1869. 
cylindrical post, fixed in a vertical position, the 
inventor fits a centre of steel or other suitable —~y! and over such 


i 


of hops.”—Dated 25th August, 


op plantation, say at one end of the 
garden, at th two ordinary hop poles are let in and 
securely fixed in the ground, pourains a a These are the 
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vided with a movable wire bracket, in order that when manuring is re- 
quired this tenth row can be taken up, and the manure brought in an 
ordinary cart. 


2526. C. Crrisier, Manon-sur-Loire, “ Ventilating millstones.” — Dated 
25th August, 1869. 

This consists in ventilating and airing millstones by a stream of cold 
air forced from an air chamber arranged for this purpose. This stream of 
air is introduced through the centre of the upper stone or runner, 
together with the corn or grain, and thence escapes throughout the whole 
surface and periphery, between the upper and the lower stone, thus 
preventing the-heating thereof. The result is an article, say flour, or 
other grain, unadulterated by heat. 





Class 5.—-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, cc. 
2461. J. Cueckerrs, Wolverhampton, ‘‘ Window blind.” — Dated 18th 
August, 1869. 

To a box like to that of a Venetian window blind the inventor suspends 
a blind made of paper or calico, or other like material, and stiffened with 
size or other substance of similar suitability. The material of which 
this blind is composed is fulded into a number of horizontal folds, being 
folded alternately backwards and forwards, as is the case with certain 
kinds of fans made of paper or like material, each fold having a hole or 
—_ therein, as do the laths of a Venetian window blind.—Not proceeded 
wilh, 

2495. A. Nemwi, Bradford, “ Cutting and dressing stone.”—Dated 21st 
August, 1869. 

The inventor employs a revolving wheel or face-plate, with either a 
vertical or horizontal axis and a cutter or cutters bolted or otherwise 
fixed to the face of the wheel or face-plate. The cutters may be straight 
or curved, or of other suitable form. The material to be cut or faced is 
naa en a carriage, wagon, or travelling bench, constructed to pass in 

ront of the wheel or face-plate ; and such carriage may be eentivented 
to move either continuously or intermittently at a stationary height, or 
adjustable to any desirable height as required. 


Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
2513. J. Wittiams, Liverpool, ‘ Breech-loaders.”—-Dated 24th August, 1869. 

First, the inventor proposes the barrel to be attached to the breech 
action in the usual form where the barrel is depressed, for the purpose of 
inserting the charge. The invention consists in the construttion of the 
latch and in the method of releasing the latch after the explosion, and 
the entire absence of all encumbrance or obstruction in the means of 
releasing the action. Attached to the breech action, and in the base of it, 
is a slide bolt or latch, with the horizontai catch for the lug or lump on 
tue base of the barrel. A portion of the base of this latch under the lug 
or lump projects forward about half an inch ; the end of this projection 
is in contact with and shackled to a centre moving tumbler, onl ta a con- 
entric recess, which, when i» repose, latches into the forward catch of 
the barrel. The bolt and latches are operated by a spring behind the 
breech, and this spring is operated by the lateral lever motion of a plate 
lever moying on a centre upon the breech-stock place or break off ; this 
lever is Moved by a small thumb-plate, and in itself is quite independent 
ef the latching or locking action. In the rear of the centre on which the 
barrel moves is the lug, lump, or catch, in form exactly coincident with 
= of the recess of the slide catch and tumbler latch.—Not proceeded 
with. 


Class 7.-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

2462. J. Jewkins, Canberwell, ‘ Casks.”—Dated 18th August, 1869. 

This consists, First, in applying to the interior of a cask a coating of a 
composition composed of resin, shellac, and cement, such as Roman, 
Portland, or Kean’s cement, and plaster of Paris. The inventor prefers 
to form the composition of two parts, by weight, of black resin, one 
part of strong shellac, and a small portion of Roman cement. The resin 
and shellac are melted together and the cement is quickly stirred into it. 
‘To apply the composition to the interior of a cask, the cask is first well 
washed and allowed to dry, and afterwards heated by blowing iato it hot 
air, or the cask is otherwise heated, and the fluid composition in a boiling 
state is then poured in at the bung hole, and is run around the interior of 
the cask until the whole of the interior is covered with the composition. 
The cask is then turned up and the superfluous composition is run off, a 
few gallons of water ure then poured into the cask, and the whole well 
rinsed round, and when thoroughly cold the cask will be ready for use. 
2465. E. T. HuGurs, Chancery-lane, “‘ Manufacture of boots and shoes.”—A 

communication,—Dated 18th August, 1869. 

This relates to the improvements in the manufacture of boots and shoes 
of the class kuown as ‘‘sewed work,” either welted or turned, and con- 
sists, First, in an improvement upon the last upon which the boot or 
shoe is sewed ; Secondly, in the peculiar formation of the sole preparatory 
to sewing; Thirdly, in a machine for sewing the welt to the shoe, or 
for making turned work ; Fourthly, in a machine for stitching the sole to 
the welt. 

2470. J. Lewis, Birmingham, “ Spring sackings.”-- Dated 18th August, 1869. 

This consists in applying a series of curved steel sprirgs, so fashioned 
that the same may be applied by means of a portable attachment, or 
screwed, by screws or other convenient means, to the sides and foot parts. 
To the free ends of such springs the inventor applies laths, interwoven 
lengthway and crossway, so as to combine the strain, the said laths being 
attached by a slot or orifice formed in the ends, passing over a raised 
catch at the free ends of the springs or other like equivalent means; but 
when webbing or coarse fabric is used, the same may be attached to the 
free ends of the springs by the web, strap, or fabric being secured in any 
suitable way to loops for engaging the same with the springs. From this 
description it will be seen that the sume appliances may be readily modi- 
fied and applied for the seats of couches, chairs, or other frames, for sitting 
or reclining on,—Not proceeded with, 
ate H. W. Cook, Ovington-square, “ Turret clocks.”—Dated 18th August, 

869. 

This consists, First, in adapting to any suitable part of the movement 
of turret or other clocks a water-wheel, by the power of which the clock- 
work may be actuated, as herein set forth. Secondly, in adapting water 

wer to act automatically on the working parts of clocks either by the 

ntervention of chain or other gearing, or 2 causing it to wind up the 
weight or other power which drives or actuates the working parts. 
2475. M. Witson, Southwark, “ Birdcages.”—Dated 19th August, 1869. 

This consists of an outward frame attached to the cage made of wood, 
wire, or any other suitable material. This frame is attached to the cage 
by means of spring clips, or*by pulleys and weights. The object of such 
frame being to prevent a cat or any other animal from getting at the bird 
or _ in the cage to which the said frame is so attached.—Not proceeded 
with. 


2477. W. Campion, Nottingham, ‘‘ Sewing machines.”—Dated 19th August, 
1869. 


The inventor gives motion to the needle slide by one end of a lever, the 
other end of which is actuated by a cam sommbed on a vertical axis, to 
which motion is given by means of a toothed ring, formed on, or fixed to 
a fly-wheel mounted on an axis at right angles to such vertical axis At 
the lower end of this vertical axis is curried a crank pin for working the 
shuttle slide to and fro in a line with the length of the machine, such 
crank pin being connected to the shuttle slide by a link or connecting rod. 
The vertical axis also carries a pinion gearing into a pinion on a horizontal 
axis below the bed-plate of the machine, such horizontal axis having at 
its outer end an eccentric which gives motion to the feed lever as is well 
understood.—Not proceeded with. 


2479. H. N. Moyon and J. E. Lemerciur, Paris, “Coverings for the feet.” — 
Dated 19th August, 1869. 

The object of this invention is to provide machinery for the facture 
of all kinds of boots, shoes, and other covering for the feet, and capable 
of accomplishing the work with much greater facility, speed, and perfec- 
tion than has heretofore been attained. The chief features are, an arrange- 
ment to carry the last; two arms, mounted on different centres, and 





each carrying a series of pincer levers intended to act on each of the sides’ 


of the upper leather, and a frame supporting, in addition to the parts 

named, two tablets to carry tools, ‘8, 4nd other appliances that may be 

required in the several operations, also of an instrument for picking up 

and driving brads or nails into boots and shoes. 

2493. A. V. Newton, Chancery-lane, “* Manufacture of paint.”—A communi- 
cation.—Dated 20th August, 1869. 

It is proposed to mixthe pulpy mass of carbonate of leud and water 
directly with oil, and to subject the mixture to the action of beaters or 
stirrers, by means of which a complete admixture of the oil and pigment 
will be effected, the water being at the same time completely separated 
80 that it can be drawn off. 

2510. J. H. Jounson, Lincoln’s-inn, “ Imitating wood, ivory, &c.”—A com 
munication,— Dated 23rd August, 1869. 

The inventor takes any kind of fibrous, vegetable, animal, or even 
mineral matter, such, for instance, as flock, paper, leather, chips, or 
asbestos, and reduces the sume to a very fine state, so that the particles 
can be intimately and tho: ly mixed with a pulverised cementing or 
agglutinating substance, Ivory dust, bone dust, ur other suitable 
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powdered substances are also mixed with an agglutinating substance, 
such, for example, as a solution of pyroxiline, and the com) und so formed 
is then placed into moulds, where it is sukjected to heat and great pressure. 
—Not proceeded with. 
2511. J. Frenciey, Dublin, “ Tell-tale clock.”—Dated 24th August, 1869. 
This consists in the use of a dial of paper or other suitable material 
rotated by the mechanism of the clock, in combination with a perforator 
operated by hand, by the warder or other pores. by means of which the 
time of the visit is recorded on paper or other dial. This dial is attached 


by means of a central screw or otherwise to a disc of the same size | 


mounted on the clock face, and provided with a spindle passing through 
the same, mounted in bearings in the plates carrying the clock 
mechanism. The spindle is provided with a spur-wheel, which gears 
with a similar wheel keyed on the axis of the small or hour hand, so that 
the paper or other dial will be rotated by the clock in conformity with 
the motion of the hour hand. 


2524. S. SuaKkespear and G. ILisTon, Birmingham, ‘ Sewing machines.”— 
Dated 25th August, 1869. 

On the principal shaft of the machine, and near the end of the feeder, 
the inventors fix a disc or short cylinder, the shaft passing through a 
hole in the disc. This disc is not fixed rigidly in the suid shaft, but is 
connected thereto by a pin crossing the shaft at right angles. The disc 
is capable of beg ey boy the pin, and can be placed either in a plane at 
right angles to the shaft, or inclined at a considerable angle thereto. On 
the rear under side of the feeder is a projecting piece or knuckle, which, 
by means of a spring, is made to bear against the said disc. The dise 
may be fixed at any required angle to the shaft by means of a screw 
passing through a boss on the shaft, the said screw bearing against the 
disc near one point at its ry and u spring bearing against it at an 
opposite point. The ter the inclination of the disc to the shaft the 

reater the length of stitch and the reverse. The projecting piece or 
nuckle of the feeder always bearing against the disc, the feeder works 
noiselesaly.— Not proceeded with, 
2581. A. F. CEDERWALLER and A. F. WesTeRLUND, Stockholm, ‘ Porcelain 
Saience.”—Dated 25th August, 1869. 

First, method of mixing the materials Already-pulverised hard 
materials used in the manufacture of porcelain or pottery ware are intro- 
duced into a drum occupying about one-ninth of its capacity, pieces of 
firestone, feldspath, or tain quartz, occupying about two-ninths. 
The drum is then made to rotate, and the materials are thus mixed into a 
homogeneous mass, which is then sifted from the drum to be wetted. 
The mate’ intended for glazing are manipulated and mixed in the 
same manner. Secondly, method of moistening the mixed materials. 
The materials for the mass or body of the ware, or those intended for the 
glazing, having been mixed as above described, are carefully placed in a 
tub or trough, and just sufficient water is poured over to render the mass 
as plastic as A be required, or to bring the glazing to the necessary 
consistency. The tub or trough is then covered with a piece of woven 
fabric, and a regulated quantity of water poured over. 

2483. W. Jones, Guide Bridge, “Sewing machines.”—Dated 19th August, 
1869. 





These improvements relate, First, to the arrangement and combination 
of mechanism for adjusting the pressure of the spring acting upon the 
presser foot, to keep down the cloth being sewn, and for lifting the foot, 
so that it can be turned to one side when required. The presser foot and 
stern, and the lifting handle, ding to one modification, are arranged 
in the ordinary manner, but in the other modification the lifting handle 
is arranged to make two lifts. The upper end of the helical spring comes 
against the end of a short tube on its outside, to fit a screw nut arranged 
in a cross grvove cut in the arm carrying the presser foot ; a pin in the 
arm or stern of the presser foot enters a slot, cut lengthway, of the short 
screw tube, to keep it from turning when the screw nut is rotated to 
adjust the pressure of the spring upon the presser foot; Secondly, the 
improvements relate to arrangements for facilitating the removal of the 
needle-plate when required, and consist in grooving the underside of the 
plate in the direction in which the plate draws out, so that the teeth of 
the feeding-bar can pass through the channel thus formed when the plate 
is withdrawn, after having simply slackened the screw; Thirdly, the 
improvements relate to arrangements for holding the thread-case or spool 
in the hollow of rotating hook machines in such manner that the thread- 
cases or spools may be easily removed or replaced when required, dis- 
pensing with the ordinary screw. 





4 Class 8.-CHEMICAL. , 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 

Glass, Pottery, Cement, Paint, Manures, &c. 

2500. P. A. Biake, Highbury, ‘‘ Safety explosive compound.”—Dated 21st 
August, 1869. 

The compound, which is rendered explosive by the aid of a suitable 
detonating powder or other fulminate, consists of sulphur and chlorate 
of potash in the proportion of about two parts of the former to five of the 
latter. The above ingredients may be kept separate, if desired, in a dry 
and powdered state, and mixed by passing them together through a sieve 
in the above proportions when required for use. 

2501. J. Baur, New York, *‘ Manufacture of steel.”— Dated 21st August, 1869. 

This consists, First, in a method of making steel in crucibles or any 
other suitable furnace or vessel by alloying or combining metallic 
chronium with metallic iron or other steel-making material in such a 
manner that chronium in a metallic state is present in the finished pro- 
duct, and imparts valuable properties thereto ; and, Secondly, in making 
steel in crucibles or otherwise by so alloying or combining the metallic 
chronium with the metallic iron or steel-making material that the finished 
product shall derive its requisite steely properties solely from the 
ene chronium present in it, and not from carbon or carbonaceous 
matter. 

2503. T. Gips and C. Ge.stuarp, Jarrow-on-Tyne, ‘‘ Extracting copper.”— 
Dated 28rd August, 1869. 

After calcination with chlorides the ore usually contains, besides copper 
in such combination as to be soluble in water, a further quantity of 
copper, which has hitherto been extracted by means of hydrochloric acid 
or of an acid solution obtained in condensing by the agency of water the 
gases from the furnaces in which the ore is calcined. When such last- 
mentioned solution is used certain metals generally present in it, such as, 
for instance, arsenic and bismuth, are precipitated with the copper in the 
further treatment of the solutions obtained from the calcined ore by 
means of the solution in question. 

2530. G. Zocn and A, Seumann, Havre, France, “‘ Manufacturing yeast.” — 
Dated 25th August, 1869. 

To a decoction of about one ounce twenty-five and a-half grains avoir- 
dupois weight (thirty grammes) of hops in about three and a-half pints 
two litres) of water, add twelve and one-third ounces (350 grammes) of 

our, and make a firm and homogeneous paste; leave it to cool for fifteen 
minutes in order to develope a fomentation, then dilute it with could water 
to render it liquid ; add one pound ten and a-half ounces (750 grammes) 
of fermented barley, ground, and finally one and three-quarter ounces 
(fifty grammes) of a leaven or remainder of yeast made the previous day. 
Leave this mixture to ferment curing fourteen hours, then draw off or 
pass through a sieve, and the ferment is ready to be used for baking, and 
principally for the fermentation of grain and other substances to be dis- 
= or for clarifying liquids susceptible of fermentation. —WNot proceeded 
with. 


2473. J. Mircuen, Shefield, “ Forging, d&c., metals.” —Dated 18th August, 
1869 


The hammer head which carries the striking tool works up and down 
in vertical guides, and is made with a hollow space so as to receive a cam 
or set of cams (or one or more eccentrics may be employed), whereby the 
hammer head is lifted in its guides. Immediately below the camor cams, 
which are mounted on the main shaft, is fixed a strong transverse bar, 
which passes through the hammer head and acts as a point of resistance 
for a strong coiled spring, one end of which bears against the under side 
of this cross bar, while the other rests upon the lower part of the hammer 
head. The fly-wheel shaft which carries the cam or cams, or ecceutric 
or eccentrics, is operated from any prime mover by means of a clutch 
arrangement, which may be thrown oe out of gear when required by 
means of a hand lever, or by a treadle. This clutch arrangement consists 
of a sliding block, in face of which one or more pins may be fixed. These 
pins pass through the fly-wheel, which is always kept in motion by 
means of a band ing round it or otherwise, and when the treadle 
lever is depressed the clutch block, with its or pins, is pushed forward 
so that one of the pins will be brought in the pets of another pin on a 
disc or block on the shaft. So long, therefore, as the treadle is depressed, 
the shaft, with its cams or eccentrics, will be carried round, and will be 
called the hammer block, to strike a rapid succession of blows ; but imme- 
diately the treadle is released the clutch block will be forced back b 
the strong spring, und as the pins will be withdrawn from contact wi! 
the pin of the block the shaft und the cams will be stopped. 

24:2. F. Bray, Fitzroy Works, “‘ Manufacture of caustic ammonia.”— 

: Dated 19th August, yo th ther P hich 

none arrangement apparatus the gas or other liquor from w 
the ammonia is to be i = is introduced, together with lime, into a 
boiler, still, or bore pal of wrought iron or other suitable metal, set in 
brickwork, and either by means of a fire underneath, the flames 
from which are made to pass over a rtion of its external surface, 
or by means of hot-air or steam inside th 
steam or hot air blown directly into still. In this latter method 
heat the generator may be of wood, or of wood lined with metal, 
even of cement and Lente tg had gee = or other material. A spindle 
passes through the generator, with a number of beaters or fans 


gad 





| constantly kept revolving in the liquor. Air is forced by means of a force 


pump, fan, bellows, or other blowing a) 
situated inside the still, the perforations of which increase in n 

and size as they are further from the inlet of air. Through these perfora- 
tions the air pz in bubbles amongst the ge liquor, is caught up by tbe 
fans, anu in thus, together with the lime, being brought into intimate 
contact with the various constituents of the gas liquor, namely, water, 
ammonia, carbonic, dioxide, sulphuretted — sulphoecyanides, &c., 
takes up the ammonia, an s, together with the same, into the 
steam or air chest of the boiler, whence it is conducted through a pipe 
into a purifier or washer. 


ted 
pparatus, into perfora Ba 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro- Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2485. J. Jones, Walton-terrace, “ Blectro-magnetism.”—Dated 19th August, 
1869 


This consists in equally distributing an uneven number of magnets in 
acircle round a central spindle, and so arranged that both ends of said 
magnets will be acted upon by the keepers, which are of a corresponding 
even number, and also equally distributed at each end of said magnets. 
The pole changes are, by pref , effected by a cam wheel, fixed on the 
said spindle, carring the magnets and keepers, there being one cam for 
each keeper and one disconnecting spring for each magnet, the purpose 
of which is to break and to establish the connection in rotation.—Not pro- 
ceeded with, 

2525. O. Varvey and F. H. VaRey, Stonecutter-street, ‘‘ Transmitting and 
recoi ding electric signals.”—Dated 25th August, 1869. 

The inventor employs an electro-dynamic machine in conjunction with 
induction plates, by which a continuous dynamic current is obtained o 
sufficient quantity and intensity for transmitting signals. This part o 
the jeeeniion consists of two iron bars with flanges attached at each ond, 
by which the bars are fixed firmly on a stand parallel to each other, wit! 
the planes of the flanges in a line with one and another. These bars are 
wrapped with insulated wire, and form two bar electro magnets. An 
axle of non-magnetic substance, generally of brass or gun metal, is placed 
parallel with the bar electro-magnets in the centre between the ‘—_ 
which are hollowed out to form a bearing for the axle to turn in. C) 
axle projects some little distance beyond the flanges, and is capable of 
being rotated rapidly. 








Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


2408. A. M. CrarK, Chancery-lane, London, “ Phosphate of ammonia.” —A 
communicatron.—Dated 11th May, 1869. 

The inventor takes bones calcined to whiteness, mineral phosphates, or 
any other phosphates of Jime, reduce them to a fine powder, and then 
treat them with dilute sulphuric acid. He first prepares the bath of acid, 
and then projects therein the bones or mineral phosphates in powder, in 
small quantities, the mixing being effected at the same time.—wot pro- 
ceeded with, - 
2409. J. H. Jounson, Lincoln’s-inn, “ Iron and steel.” —A communication.— 

Dated 11th August, 1969. ; 

This consists in bringing melted metal direct from iron ore or pig metal, 
remelted into its most fluid condition, and then purifying and refining it 
7 wees with it a metallic oxide, and then forming it into plates or bars 
of wrought iron by pouring the molten metal thus purified and refined, 
and while still in a fluid condition, into moulds formed of a metallic 
oxide or moulds coated with a metallic oxide. 


2416. W. R. Lake, Southampton-buildings, “ Charging retorts.”—A com- 
munication.—Dated 12th August, 1869. D 

The machinery consists of an elongated shallow open box, in which is 
adjusted a movable and reversible web, or link bottom, or apron, and 
proper means for operating the same sustained in a guideway or sheath, 
in such a manner as to have reciprocating endwise motion, corresponding 
in its extent with the length of the retort, the said guideway being sup- 
pres on a proper frame or carriage on wheels resting on a railway, 80 as 
to bf movable, and therefore readily susceptible of being taken from one 
bench of retorts to another, and into the coal store. In other words, the 
invention relates to a machine which charges gas retorts without further 
hand labour than is required to place the coal in it, and then to cause the 
same to be discharged into the retort, the operation being effected with 
great economy of time and labour as compared with any other mode that 
has hitherto been practised. 


2424. J. Cowan, Barnes, “* Manufacture of soap.”—Dated 13th Augus 
1869. 


The inventor manufactures a soap by the admixture of tallow. palm 
oil, or other saponifying grease, fat, or oil, or of the hard stearine of the 
same, or of hard portions thereof, with resin, vegetable wax, or other 
resinous gum, preferring, but not restricting himself to, the proportions 
of 10 ewt. tallow, oil, fat, or stearine, to 1 cwt. resin. He thus forms a 
saponaceous compound, which he subjects to the ordinary process of 
“filting,” so as to separate the “ nigre” and other impurities, whereby a 
refined and purified soap is obtained. The inventor subjects the refined 
and purified portions of the soap thus produced to the action of a strong 
solution of alkaline lyes, forced into it in a steam boiler under a pressure 
of about 40 Ib. to the square inch, whereby he obtains an improved curd 
soap. 

2425. J. Lewis, Liverpool, “ Copper..—A communication.—Dated 13th 
August, 1869. ; 

For the extraction of copper from its ores by this process it should be 
in the state of an oxide, or some compound thereof, as oxichloride or 
carbonate. The oxidised forms of copper are decomposed under proper 
conditions by protochloride of iron, with the production of bichloride of 
copper pact ft n certain saline solutions, and in some cases a portiion of 
protochloride, together with insoluble peroxide of iron, and more or less 
insoluble oxichloride or basic persalt of iron, which may be rendered 
soluble by the action of sulphurous acid. The pulverised and naturally 
or artificially oxidised ores are to this end to be digested with a watery 
solution of neutral protochloride of iron, with or without the addition of 
an alkaline or earthy chloride, as common sea salt. The neutral proto- 
chloride of iron may be conveniently prepared by double decomposition 
of protosulphate of iron, with an equivalent of chloride of sodium or 
chloride of calcium. In preparing the solution the process may be as 
follows :—120 Ib. of sea salt (chloride of sodium), or 112 tb. of dry chloride 
of calcium, or its equivalent of hydrated chloride, are to be dissolved 
with 2801b. of protosulphate of iron (green copperas), in 100 imperial 
gallons of water. In place of the above salts they may substitute an 
amount of protochloride of iron prepared by any other method, and con- 
taining 56 1b. of metallic iron. To the bath of 100 gallons prepared in 
either way 2001b. of common salt are then added, when the solution is 
ready for use, and will be found a of chloridising about 901b. of 
copper. The power of brine to dissolve the bichloride of copper found in- 
creases greatly with the strength and temperature. 

2443. J. G. Date and BE. Mitner, Warrington, “ White pigments.” —Dated 
16th August, 1869. . 

This relates to an improved method of manufacturing white lead (car- 
bonate of lead) by the action of the soluble acid carbonates of the 
alkalies on litharge, hydrated oxides of lead, or insoluble basic 
salts of lead. The inventors propose to carry out their invention 
as follows:—They mix litharge, hydrated oxides of lead, or insoluble 
basic salts of Toad, with an uivalent of bicarbonate of soda, 
together with sufficient water to form a stiffish te. This mixture 
is ground in a suitable mill, small quantities of water being from time 
to time added as may he found requisite, until the change of the lead 
bodies into carbonates is complete. The paste is now well washed with 
wuter, andthe supernatant liquid, which contains the carbonate of soda, 
is separated from the white lead by filtration, and boiled down to dryness 
and disposed of as soda ash, or it may be crystallised, or may be again 
converted into bicarbonate of soda by treatment with carbonic acid, and 
used to convert further quantities of lead oxides or insoluble basic salts 
of lead into carbonates. 


2445. H. A. Bonnevitze, Paris, “ Charging fuel in gas retorts.” —A commu- 
nication.—Dated 16th August, 1869. 

This consists in a charging apparatus set on a rotary carriage, and in- 
tended to charge speedily and mechanically a retort or other receiver 
with coal, peat, or other uel, to be distilled for manufacturing gas and 
coke. The Second part of the invention refers toa discharging apparatus 
to turn out the fuel contained in the retort, when transformed into coke 
by distillation.—Not proceeded with. 

2450. T. J. Leicu, Brixton, ‘‘ Furnaces.”—Dated 17th August, 1869. 
This consists in constructing the bottoms uf such furnaces that they 


or castings coat 
fractory material, one or more of these plates or 
and the others being hi thereto, so that they can 
doors for giving access to chamber.—Not proceeded with. 
2455. J. Witt1ams, Wigginton Rectory, “ Scientific diayrams.” —Dated 1ith 
August, 1869. 

This consists in Ssing oo» centre any map, chart, or other » 
and from that centre describing various concentric equidistant circles, 
the distance apart or pitch of such circles being regulated by the scale of the 
map. These circles the inventor alternately or variousl tints faintly, so as 
to guide the rip in determining distances without cing the clearness 
or ity of the map. Having drawn a line vertically the 

intersected horizontally a line wn 
equidistant 
‘tial to the circles above 


eentre from north to south, 
thro the centre from east to west, the inventor 
lines vertically and horizontally tangen' 























Marcu 11, 1870. 


THE ENGINEER 


149 











_ described. The squares thus formed may also be alternately tinted, so as 
to produce a ch d 


—Not proceeded with. 


P q PP 
2456. M. H. Jacont, St. Petersburg, ‘‘ Galvanoplastic process.” —A communi- 
cation.—Dated lith August, 1869. 

This consists in the application of a 1 galvanoplastic process for 
depositing iron in moulds or otherwise for reproducing engraved surfaces, 
stereotyping, and for other useful or ornamental purposes. The galvano- 
plastic buth the inventor uses is composed of sulphate or chloride of am- 
monia, potash, or soda, or combinations of them, either with or without 
other salts (such as the soluble salts of alkaline ez , magnesium, or 
calcium, for instance), but he prefers using them when combined in such 
proportions as will jorm compound or double salts, although he does not 
confine himself to strict equivalent proportions. 


2458. J. H. Jounson, Lincoln’s-inn, ‘‘ Manufacture of iron.” —A communica- 
tion.— Dated 17th August, 1869. 

This relates to partially purified and pay converted cast iron and a 
metallic oxide, and consists essentially in partially purifying, and partially 
converting, and intensely heating molten cast iron while it is subdivided 
into small particles or globules prior to the mixing of the same with a 
metallic oxide, for the purpose of forming 2 ‘concrete bloom” or ingot 
by a single operation. 

2463. J. Prats and F. Potacco, Great Winchester-street, B.C., “ Charcoal 
filters.”—Dated 18th August, 1869. 

The inventors prepare the charcoal by powdering it, and then mix it 
with cement until it forms a paste of proper consistence. The inventors 
form the charcoal thus made plastic into vessels of any suitable configu- 
ration, each vessel being formed in two or more -— in moulds, the se- 
parate parts being afterwards united together A. J means of the plastic 
charcoal. The vessels thus formed are dried or ed until they become 
firm and solid. They insert asmall tube into the vessel which communi- 
cates with the interior, and on the outer end of this tube they attach 
another tube, flexible or otherwise, and the filter is complete and ready 
for use.—Not proceeded with. 

2466. A. Brown, Isle of Wight, “ Ground screws,”—Dated 18th August, 1869. 

This consists in forming the threads of ground or earth screws, for 
screw piles, moorings, and other similar purposes, so that the pile or 
mooring can be driven perpendicularly and accurately into the earth, 
instead of canting to one side or becoming displaced during the process 
of driving. The inventor makes the threads of the screw in two or more 
segments, and in such position relatively to each other, that when the 
pressure caused by the screwing or driving the piles or moorings into 
the earth acts against one face of a segment of the thread of the screw 
in the direction of the arrow, and tends to cant it on one side, the 
pressure counterbalanced by pressure action on the face of a segment of 
the second thread on the opposite side of the pile or mooring, and having 
a tendency to force it in a contrary direction, so that the pressure on the 
side being counterbalanced by the pressure on the other side, tne pile or 
mooring is driven perpendicularly and accurately into the earth. If 
desirable, three, four, or any other suitable number of threads or segments 
of threads may be used, and the said threads can be made of wrought 
iron and connected to a cast iron boss, or the threads and boss can be 
made wholly of wrought or cast iron, or other metal. 


2471 G. Metca.r, Sjezzia, “‘ Furnaces for lead.” —Dated 18th August, 1869. 
The charges are placed in the compartments or passages formed by the 
tition, and are gradually fed forward to the fire chamber or bed in 
ront of the fire-bars. The draught is shut off from each compartment or 
passage alternately, one compartment or passage being open to the 
chimney while the other is closed, so that while one set of charges are 
exposed to the free current of flame, or aeriform, or gaseous products of 
combustion, rushing from the fire through the passage or compartment 
towards the chimney, the other set of charges, or those in the other 
Passage, are subjected only to the action of dead heat, because the draught 
apertures at the end are p hal The lead, as it is fed in, dries, and 
becomes calcined, and wholly or partially desulphurised, as it is passed 
gradually along the chamber, and at length it reaches the bed or chamber 
in front of the fire-bars. The greatest portion is then removed in a state 
of slag or agglomeration through an opening in the furnace, fitted (when 
opened) with a removable spout or shoot, down which the slag or 
agglomeration descends into a wagon, and is run off therein to a blast 
furnace, in order to be aguin subjected to heat for metallurgical purposes. 
In this furnace less heat is required, and consequently less fuel is ex- 
pended, and the furnace is better preserved. The lead that remains in 
the furnace is removed by tapping the furnuce and allowing the molten 

lead to run out. 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—A New Sait Company at Mip- 
DLESBROUGH—THE MIDDLESBROUGH ExcHANGE—BoLckow, 
VAUGHAN, AND ComMPANY—THE WEARDALE Iron Company— 
THe NorTH of ENGLAND INsTITUTE OF MINING ENGINEERS. 


THE returns of the Cleveland Ironmasters’ Association for Feb- 
ruary are most satisfactory. There are still 102 blast furnaces 
blowing, and very soon the number will be increased. The strike 
of the Biotton ironstone miners during February did not very 
materially affect the production, as the figures will show. The 
makes amounted to 124,969 tons, only 9199 tons less than in 
January, and 15,286 tons more than in February, 1869. No less 
than 10,833 tons had been shipped foreign, and 15,102 tons coast- 
wise. The stocks of makers at the end of February were only 
16,756 tons, 3524 tons less than in January. There are now in 
the warrant stores at Middlesbrough only 28,134 tons. On 
Tuesday the iron market was a little easier, but there 
was no change of prices, although in some cases parcels 
were sold at less than the quotations of last week. It is 
expected that blast furnaces at Consett and Walker will soon be 
blown in. A number of furnaces in course of erection on Teesside 
are rapidly apevcesiing completion. The finished iron trade is 
steady. Fresh rail orders are being booked, and shipbuilding iron 
is stillin urgent request. The founders are also busily e ed. I 
stated last week that the strike at Hartlepool about the back 
money had terminated by the men referring the matter to the 
Board of Arbitration, and I regretted that there was considerable 
dissatisfaction at other works about the whole of the 10 per cent. 
advance due to the men under Mr. Thos. Hughes’ decision not 
being paid with promptitude. Since my last notice a number of 
men struck at Bropkins, Gilkes, and Co.’s ironworks, Middles- 
brough, and stopped two mills for several days. The contractors 
for whom the men were working had not paid them the 10 per 
cent. from the 1st January, and, instead of appealing to the Board 
of Arbitration, they ceased work without giving proper notice. On 
Saturday the contractors summoned twenty-four of the men before 
the Middlesbrough magistrates, and they were each fined £1 and 
costs. If the Board of Arbitration is to continue its good work—the 
2ttlement of trade disputes without strikes—it seems to me that they 
will soon have to consider whether contractors in ironworks are 
not an impediment to the system they seek to maintain. I know 
that a great many contractors hire their men in a loose way, never 
read the rules of the works over to them, and while they them- 
selves do comparatively nothing, they take care to keep the men 
so closely at work and treat them so differently from the masters, 
that anything but a good feeling is engendered. It would, I 
think, be to the interests of the masters to abolish contractors 
and control the men in their own way through their managers or 
foremen. 

The prospectus of the Tees Salt Company has just been issued. 
They propose to raise £125,000 in 5000 shares of £25 each, to work 
the rock salt under rw at Middlesbrough, and convert the 
rock salt so obtained into crystallised salt for the purposes of the 
alkali and other trades. They have leased 144 acres-for a period 
of forty-two years. Salt stunds third in importance among 
the mining industries of the kingdom, and in the year 
1868 there were produced 1,500,000 tons, the greater part 
of which was raised in Cheshire. Out of this quantity about 
400,000 tons find their way to the east coast, at a costof something 
like 8s. 6d. per ton carriage. The Tees Company, owing to their 
works being situate at the port of shipment, will have a great ad- 
“The Middlesbrough Exchang 

¢ Middlesbro c e Company held their general 
meeting on Monday, and declared a dividend of 3 per cent. The 
handsome building which is used as the iron market of the north 
of England has cost nearly £35,000; 

I hearthat Bolckow, Mag ay and Co.’s annual meeting will be 
held on the 16th inst. iron firm, under able 
management of Mr, Edward W; has, during the past year, 


made a profit of £150,000. A dividend of 
ail anud about £40,000 is to be devoted to Ue shine’ of the 





shafts for the raising of salt which underlies their iron works at 


Middlesbrough. Bn 

Messrs, Backhouse and Dixon, the iron shigtetiier of Middles- 
brough, have sold a beautiful steamer of 1000 tons to the 
Telegraph Construction Company. 

The Weardale Iron Company last week put in blast a new fur- 
nace, the working of which will be watched with great interest. 
It has been constructed by Mr. David Thompson, the manager, 
and Mr. Bond, the engineer, so as not only to smelt iron, but to 
collect lead and metallic zinc, with which the Weardale ironstone 
is largely mixed. - 

At the meeting of the North of England Institute of Mining 
Engineers on Saturday, at Newcastle, there was an interesting 
discussion on Mr. Bewick’s r “On the Mountain or Carboni- 
ferous Limestone District of the North of England,” after which 
there was considerable conversation on Mr. Bidder’s apparatus 
for breaking down coal, and on Messrs. Ramsay and Cooke's 
signal indicator. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE GLASGOW PIG IRON MARKET—COAL AND IRON SHIPMENTS 
‘STATE OF THE IRON TRADE—IRONFOUNDING—STRIKE OF 

THE GLASGOW JOINERS—ECONOMICAL MARINE ENGINES—THE 

SHAN-TUNG. 

At the end of last week the Glasgow pig iron market was dull ; 
53s 8d. one month, and 53s. 6d. cash accepted. At the eagoniing 
of this week the market assumed a firmer tone, and has improvec 

very much since. Now the market is very strong, and good 
business has been done at 54s. 6d. cash, and 54s. 9d. one month, 
buyers still offering these prices. No. 1. g.m.b., 548 9d.; No. 3, 53s. 

The shipments of pig iron from Glasgow for the week ending 
March 5th are :—Foreign, 2665 tons ; coastwise, 658 tons ; total, 
3323 tons. 

The following are the shipments of coal that took place at the 
port of Greenock during the past week :—737 tons per William 
Gillies for Matanzas, and eighty-five tons per coasting vessels. 
There were no shipments of pig iron. 

Trade in general is not quite so lively as the year seemed to 
promise at first. The ironfounders still continue very busy, but 
it is evident that this briskness is confined to the neighbourhood 
of the Clyde. Engineers complain loudly of the difficulty of 
getting delivery of their castings ; and when they do get them, of 
the quality not being so good on the average as formerly. Some 
ascribe the inferiority in castings largely to the recent infusion of 
Middlesbrough pig iron among our Scotch brands. The metal is 
certainly deteriorated thereby, but this cannot account for the 
inferiority of workmanship and general roughness of exterior. 

The nine hours’ movement and wages question are now occupy- 
ing much attention here. The strike among the house carpenters 
still continues, and there is but little sign as yet of anything like 
reconciliation between the contending parties. The men have 
recurred to their usual policy of choosing the season when their 
trade is busiest to agitate for higher wages ; and there is every 
probability that their efforts will be attended with partial success 
a success, however, which can only be temporary, and which must 
in the long run be dearly bought. f 

The operatives on strike are holding meetings every day, and as 
they feel aggrieved that their strike is only a local one, they are 
asking the executive {committee in Edinburgh to get up meetings 
in all the principal towns in Scotland, in order, if possible, to 
spread the epidemic, and enlist sympathy on behalf of the re- 
cusants. It appears that a very large number of Glasgow carpen- 
ters are non-society men—fully one-half of their number were 
by their own admission. It therefore becomes incumbent on the 
society to support such of the non-unionists as have ‘* come out 
along with them ; and this will make a serious inroad upon the 
society’s funds. The Master Wrights’ Association are manifesting 
no sign of conceding to the demands of the work.nen, and there 
is every likelihood of their continuing firm in their resistance. A 
few of the employers are said to have yielded, and 
albeit the operatives make much of this, it seems that it is 
not likely to affect the position taken up by the masters in general, 
for those who have given way to the workmen's terms on all small 
“‘corks,” employing not more than half a dozen men each. 

Public feeling is decidedly opposed to the position taken up by 
the operatives at the present time. The movement is justly re- 
garded as at least premature. Joiners are now in receipt of high 
wages as compared with trades of a kindred nature. Their wages 
have risen within a few years back with arapidity and to an extent 
quite exceptional. Trade in general is not ina condition towarrant 
higher wages, and restriction of the working hours at the present 
time, when joiner-work is anything but remunerative, is quite out 
of the question. It is, to say the least, doubtful how far 
the limitation of the hours to nine per day would benefit 
the men urging it on. Like everything else which 
prima facie seems a good, it may have quite an opposite 
tendency. It might an incentive to large employers of 
labour to turn their attention to a still larger application of 
machinery than hitherto to the production of building fittings. 
There is still a great deal of manual work in carpentry which 
might be executed by machinery. Progress in that direction is far 
from complete, and if anything will stimulate agen to avail 
themselves more fully of machinery it is a strike among their 
operatives. It must be borne in mind, too, that “‘ finishings ” of 
good workmanship and material can be imported from the Conti- 
nent and elsewhere. Whenever there is the demand the supply 
will be forthcoming, and at prices which home manufacture could 
not at present touch. There are elements in the question worthy 
of the serious consideration of the workmen, and it is to be hoped 
that the more enlightened will see the folly of a strike —. 
and prevail with their brethren towards the adoption of more 
rational means of ameliorating their condition. d : 

In these days, when it has become fashionable in engineering 
circles to exalt the merits of compound engines above every other 
species for marine purposes, it may be worth while to notice the 
actual results recently given out by a plain type of engine in a 
continuous and tough trial at sea. We hear continually of won- 
derfully economical results being attained at trial trips of steamers 
fitted with compound engines, but it is doubtful if any of such 
engines afloat, in actual duty, can show a lower consumption of 
coal, comparatively with the power developed, than the steamer 
Shan-tung has demonstrated in her recent voyage from Glasgow 
to Aden vid the Suez Canal. Intelligence has just been received 
of her safe arrival at that port, en route for Shanghai, after an ex- 
cellent run of twenty-three days. This includes the detentions at 
each end of the canal, and the time taken in the passage of the 
canal itself, which was forty-four hours. The voyage from the 
tail of the bank to Port Said was accomplished in fourteen days, 
notwithstanding the strong easterly winds which prevailed in the 
Mediterranean ; showing that an average of at least ten knots an 
hour had been maintained all the way. Her consumption of coal 
was 164 cwt. per hour, being at the rate of 2°1 lb. per hour per 
indicated horse-power. This is almost identical with the con- 
sumption observed on the trial trip, and speaks with far greater 
weight as tothe efliciency of thesteam machinery thanany trial trip 
can do. The Shan-tung is a steamer of 1500 tous, and was built and 
engined by Messrs. A. and J. Inglis, Pointhouse, for the Shanghai 
Steam Navigation Company, and is fitted with ordinary double- 
cylinder surface-condensing engines of 200-horse power, the boiler 
carrying steam not higher t 30 1b. pressure. We all know what 
reliance is to be p on trial trips. We know the “jockeying ” 
that is practised in order to bring out results, often wonderful at 
the time, but which can seldom be maintained even approxi- 
mately. But here is an example of a with inary 
engines, and carrying steam at a safe pressure, encountering the 


work of a long vo with a hea and by the 
testimony of har ownscs the has bared only2-1ik per indicated 








horse-power per hour. There may be examples of com 
engines which have shown quite as good a result; but if they 
cannot show something very much better, is it not a question 
whether it is advisable to seek yin plicated rat 
steam of excessively high pressure, and boilers that will certainly 
require renewing every now and then? A little more light is at 
least wanted with regard to the durability and economy of com- 
pound engines before they receive universal adoption and approval, 








THE IRON, COAL, AND GENERAL TRADES 
OF BLRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Figst-CLass STAFFORDSHIRE IRON IN DEMAND FOR USE IN THE 
NEWER DISTRICTS—BEST BARS AND PLATES FOR SHIPYARDS— 
BolLeR-PLATES AND SHEETS: Quict sale—NEW RAIL ORDERS 
ARRIVING : Advance in rail quotations--STEEL RAILS—EMPLOY- 
MENT AT THE WORKS: Under the average—ARE PRICES TO BE 
REDUCED? The poiat discussed—CURRENT RATES FIRM aT 
LEADING HOUSES A GOOD EXPORT TRADE THROUGHOUT 
January: The quantities and markets speciied—THE FUTURE 
AMERICAN DEMAND : How likely to be affected by current legis- 
lation ia the States—/NGINEERING FIRMS AND THEIR ORDERS— 
THe Worcester Encine Company: The work they are 
doing: The position of the concern—RAILWAY WAGON AND 
CARKIAGE BUILDING : Great activity: New sampies—THE IRON- 
FOUNDERS: Their trade and their quotations. THE ROLLING 
MILLS : What they aredoing -BRass AND COPPER, ROLLED AND 
CAST — MISCELLANKZOUS HARDWARES: Branches specified— 
FAILURE OF A LONDON HARDWARE MERCHANT FIRM: Lia- 
bilities chiefly here—PiG tron: Little selling — lRoNSTONE : 
Abundant importations: New samples—Coa : Quiet trade— 
THE DRAINAGE OF THE COLLIERIES; More meetings of pro- 
prietors—TuHeE BinMINGHAM CANAL AND THEIR NEW LEGISLA- 
TION : Proposed conference. : : 

STAFFORDSHIRE bars of the first class are this week in good inquiry, 
and a firm which has now secured the leading positiun in the 
trade is well employed upon that one class of their products in 
particular. Orders are reaching them even from the Cleveland 
district, where it is being used up in connection with the quality 
of metal for which Middlesbrough is well known. A few best 
plates are likewise leaving this for other districts. Their quality 
is something to be proud of. Most of the bars and plates men- 
tioned will be utilised in reputable shipbuilding. 

Unexceptionable boiler plates are likewise in fair request. — 

Sheets still keep quiet. Here and there, makers, to keep their 
men employed, are stocking them—a very unusual course, and 
strikingly indicative of the quietude of the market in that de- 
partment. 

Amongst the orders just received here is one for 1000 tons of 
rails for South America. The order has come to a firm which 
started in the rail line only last year, and who then did a fair 
amount of business on account of the same market. The older 
firms are understood to be receiving rail orders; and the prices 
are advancing. This week they have gone up 7s. 6d. a ton. 

Steel rails are not being made here yet, but there is reason to 
conclude that that industry will be started in this district. 

The works generally are no better employed than they were a 
week ago; and there are those members of the trade who begin to 
hint that prices may be declared down 10s, at the next preliminary 
meeting. Members of the association, who claim to be better 
informed as to the tone of the leaders of the industry, assert that 
this will not be so. They point to the almost universal improve- 
ment in trade, and to the certainty that in a few weeks both 
Wales and Cleveland will alike be filled up with orders for rails, 
and that then this district will supply almost the whole of the 
miscellaneous home and foreign demand. 

At leading houses prices are tolerably firm, notwithstanding the 
continued persistent efforts which merchants both in London and 
Liverpool are making to induce the trade to retrace the step 
which it took when it advanced quotations in November. 

Not only did last year close weil in respect of the extent of our 


toreign trade in iron, but this year has opened in a manner which, . 


if the indications should continue to be as favourable as might 
reasonably be expected, will make the returns for 1870 yet more 
satisfactory than those of 1869. The value of the exports of iron 
and steel during the January of this and of last year is set down 
as follows :— 

Montu or Jaxvary,. 


1870. 
Pig and puddled .. .. «- oe +e oe oe £141,560 
Bar, angle, &c. ee 08 6s oo se 2e oe 140,250 
DEORE cc es so eo ° ee 06 ce 6 558,805 
Wire wo «2 of ce cf ce oe oe oe 34,452 
Telegraphic ditto .. .. «. +e 60 <0 14,604 
Castings .. .. .. ee ee . ee oe 39,601 
Hoops, sheets, &c. - Ao. ox 2s 11,590 





Wrought of all sorts oe By oe 7,367 
Oldiron .. so 08 ee ’ eo ce +e es 6,500 
Steel, unwrought .. .. Sal se “6 se 6 1,674 

It will be seen that the exports of pig and puddled iron had in- 
creased by no less than £61,289, as compared with January last 
year. Of this the increase with Holland was £28,000; with the 
States, £11,000; and with ** other countries,” £20,000. 

Bar and angle iron shows a decrease of £49,000, distributed be- 
tween the States, India, Australia, Turkey, and other countries ; 
but with Holland, France, and Naples an improved trade was done, 

The extraordinary activity lately dispiayed in the market for 
railroad iron is continued, the comparative increase being £274,373. 
Kussia took £16,329, as against none in January last year; 
Prussia, an increase of over £11,000; Holland, of £5000 ; France 
of £6v00 ; Spain, of £16,000; Dalmatia, of £15,000 ; Egypt, of 
£3500 ; United States, of £30,000; Chili, of £16,000; India, the 
enormous increase of £144,567 ; and “ other countries,” £31,000.) 

In castings there is no change to note. 

In hoops and sheets the increase was with Spain and Holland. 

In wrought iron the exports to India had increased by nearly 

224,000, 

‘The decrease in unwrought steel was wholly with the States. 

Satisfaction is expressed by the ironmasters at the recommen- 
dation of the Committee on American Navigation Interests, con- 
tained in the report of that body just presented to the House of 
Representatives, upon which bills have been framed, and which 
are made the special order in the House for Tuesday next. The 
committee assert that the war and the competition of Great 
Britain, have, together, reduced shipbuilding in the United States 
to a condition of standstill, from which it cannot recover without 
“encouragement.” This encouragement is embraced in the 
Subsidy Bill. That bill would allow the purchasing not only of 
timber and lumber, but likewise of iron (which must not 
be advanced beyond rods, bars, or bolts) used in sbipbuilding, 
to be followed with a drawback equal to the duties that may have 
been paid on them, the drawback being thus limited to, for wooden 
sailing vessels, 8 dols. per ton ; composite sailing vessels, 10 dols. ; 
wooden steamers, 10 dols. ; composite steamers, 12 dols. ; and iron 
steamers, 15dols. This arrangement might be fairly cxpested to 
result in some increase in our trade with America, notwit tanding 
that the kinds of iron embraced in the drawback are those of the 
lighter class. It will be perceived that they do not include plates, 
But in the present condition of our trade with America we are 
thankful for any little advantage that may be allotted to us. 
It must not, however, be conceived that the benefit supposed to be 
embraced in the proposed arrangement is altogether whet it seems. 
That which is given with one hand is taken away the other. 
We have to thank the committee for nothing. y suggest 
that the same drawbacks shall be allowed for American material 
of a similar class used in the building of iron or composite vessels 
or steamers. The ironmasters here know all this ; yet ote of 
them believe that the issue will be an increase of United States 
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orders for the kinds stipulated. _ If the effect of the change should 
be to encourage American ee interests at the sacrifice of 
the British, may not the change be the opposite of satisfactory, 
and thereby enhance rather than lessen the disadvantages to 
which the iron trade in this kingdom will be subjected by the 
higher duties about to be enforced upon most kinds of manufac- 
tured iron imported into the States? 

An engineering concern on the Dudley side of the district, to 
which we recently adverted as having just secured specifications 
that will keep them employed for some months, is not the only 
establishment hereabouts where the prospects as to work in the 
ensuing few months are not unsatisfactory, whatever may be the 
amount of profit ultimately realised upon the transactions. The 
Worcester Engine Works Company are well occupied at present 
in their engine department, and their girder yard has work in 
hand for twelve months. In the six months ending with Decem- 
ber that concern has spent £19,000 on engines which are building 
for Russia, and some £9000 upon bridges for Glasgow, and on 
girder work. The products are now about to be delivered, and the 
shareholders may therefore expect the profit upon them to 
appear in the account for the trading in the first half of the 
present year. Recently, as is pretty well known, the operations 
of the company have not been very profitable; but the managers, 
by paying attention to the quality of their work, are getting up 
the name of the concern, and vigorous steps are being taken in the 
way of reducing establishment charges. It would, therefore, not 
be unreasonable to expect that better times for the proprietors are 
nearathand, The establishment cbargesof the past years have, upon 
the mean of the two previous years, been a saving of upwards of 
£3000. The profits upon the last six months having been £7073, 
are £1912 less than those of the earlier half of the year. This 
difference, however, is explained by the circumstance we have 
just mentioned, of some £28,000 expended upon the works for 
Russia and Glasgow having not yet yielded a return. The reduction 
in the establishment charges have enabled the directors to expend 
upwards of £1200 in repairing and renovating buildings, plant, 
machinery, and tools, and to write off bad debts to the amount of 
£473. The balance-sheet for the half-year, which was presented 
to the shareholders at their meeting last Tuesday, could not in 
the face of the recent history of the concern be regarded as un- 
satisfactory. The call had produced in the six months £8000 ; and 
this had been applied in part to paying off about £4000 of deben- 
tures falling due. Outstanding debts had been collected to the 
extent of £10,000, and the company’s liabilities to creditors had 
been reduced by a like sum. A careful consideration of the 
accounts and reports, and a close examination of the transactions 
of the company for the last twelvemonth, together with the 
improved prospects of the trade, enable the directors to relieve 
the shareholders from any anxiety as to satisfactorily keeping the 
works in operation. The progress in activity is indicated in the 
fact that at the present time there are 592 hands employed at the 
works, whereas in the latter half of 1869 the number was 467, and 
in the earlier year 472. 

The railway wagon firms are all busy. Excepting at the close of 
the last shipping season they were hardly ever more so; and there 
is reason to conclude that they will soon be oppressed with work. 
The demand is increasing alike on home and export account. 
There is likewise more doing in the carriage department, as well 
for companies in England as for those abroad. This activity is 
seen likewise about Chester. At almost every establishment new 
patterns are being worked upon. So soon as the brighter weather 
comes in railway passengers will perceive that the convenience of 
all the social grades is receiving growing attention from the rail- 
way people. One of the moat comprehensive of the new car- 
riages just producel here embraces a first and second-class com- 
partment, two third-class compartments, and a luggage space. 
Samples of carriages for tram-lines are also being turned out. 
The prospectus of the wagon and carriage companies are decidedly 
cheering. 

There is great competition for orders amongst the ironfounders. 
The prices quoted by some of them are surprisingly low. Terms 
have come under our observation which are quite 10s. below those 
which would be accepted by firms who would do honest work, yet 
be satisfied with only a very moderate profit. 

The rolling mills, where copper and brass in their different 
mixtures and varieties are used up, keep well occupied, and the 
yellow metal foundries are in more than average work. 

The miscellaneous hardware firms are fairly occupied. There 
is no slackening in the demand for edge tools and hollow-ware ; 
and the makers of best locks are scarcely less busily occupied. 
There is one firm in this district which has done more business in 
the past six months than for fifteen years. The quality is first- 
class, and the bulk of the goods has been exported. 

Upon this district chiefly will fall the losses incidental to the 
nachoman: of Messrs. Goodbehere, Gain, and Company, wholesale 
hardwaremen, of St. Martin’s-lane, Cannon-street, London. Great 
confidence has for many years been felt in the stability of the 
concern, and hardly any hesitancy was felt in executing its 
orders. Now, however, it turns out that even upon a balance- 
sheet prepared by accountants they can show only £10,469 assets, 
to meet £25,339 liabilities. The offer now before the creditors is 
a composition of 6s, in the pound, payable by equal instalments 
at six, twelve, and eighteen months, with security for the last in- 
stalment. 

Pig iron is a prag | unsaleable. Certain producers here 
have larger stocks on hand now than for some time past, and the 
quantity continues to accumulate. 

Ironstone is being imported freely, and new samples are being 
tested. 

Coal is not giving rise to undue activity at the mines in any de- 
partment. Those collieries are the best off at which there is a 
good cx tion with d tic markets in London and the leading 
provincial towns, 

The draining of drowned-out fields is leading to further meet- 
ings of colliery proprietors in different localities. In and about 
Kingswinford there are some 1600 acres under water. Much of 
this doubtless consists of ribs and pillars; but even that is too 
valuable to be abandoned. Its owners are therefore discussing 
whether or not some plan cannot be adopted by which with a 
common purse it ay | be made available for profit. 

As was to have been expected, the Birmingham Canal pro- 
prietors are trying to stop the opposition which their new legis- 
tation has provoked, and they have been so far successful as to 
induce the Birmingham Chamber of Commerce to at least suspend 
hostilities. The proposed closer union between the canal pro- 
prietors and the North-Western Railway yor ge is to be 
abandoned ; the indexing of boats is not to be made compulsory; 
and after the passing of the bill a conference is to take place 
between the canal directors and the committee of the Chamber, 
at which the rates are to be revised, with a disposition on 
the part of the canal people to meet the claims of the 
consumers of coal within the borough, all of whom have hitherto 
had to bear a much heavier burden in the shape of canal tolls upon 
that mineral than has been enforced upon the consumers out 
of Birmingham. The Canal Company are not, however, yet out 
of the wood. The Public Works Committee of the Birmingham 
Town Council, who have in hand the opposition of the corpora- 
tion of that borough, decline to be satisfied with these terms. 
Nor would such conditions, we presume, content the ironmasters 
and other traders who have just cause to complain of a tariff, 
which, as has been before remarked in this place, is unprecedentedly 
high. TIronmasters, ironfounders, and the like, who are not canal 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: The position of the trade unchanged : Complaints 
of quietude in the trade: The nature of orders in the market : 
Regular employment at the principal works : Advance in wages : 
Increase of shipments compared with corresponding period last 
year : of the trade—THE PIG IRON TRADE—THE TIN- 
PLATE TRADE—THE PONTNEWYNYDD WoORKS—THE STEAM AND 
HOUSE COAL TRADES—THE WAGES QUESTION—THE POWELL’S 
Durrryn Steam Coal ComMPANY—MINES REGULATION BILL— 
PRESENTATION TO AN ENGINEER AT PLYMOUTH WORKS. 

ALTHOUGH week after week a considerably improved state of 

things has been looked for ever since the beginning of the year, 

not yet can it be said that the position of the iron trade has 
changed to any material extent. Murmurs are becoming more 
and more audible, and complaints are more freely circulated about 
the invariable dulness of the trade. Its condition is generally 
regarded as unsatisfactory. Contracts are offered in the market, 
but hitherto they have not been such as to cause an accumula- 
tion of engagements, or to induce makers to fill up their books. 
For large establishments, such as are in operation in this dis- 
trict, proportionate orders are requisite to keep them goin, 
with anything like briskness for any length of time. Smal 
contracts are, therefore, of little account. But, notwith- 
standing this, the activity evinced at most of the works 
in the district is such as cannot so far, at least, be com- 
plained of. From Ebbw Vale, Tredegar, Merthyr, Aberdare, 
Dowlais, and other principal establishments, very encouraging re- 
ports emanate. The hands are kept employed on full time, both 
in the manufacture of rails and other descriptions of make ; and 
throughout these parts the men are working this month on an ad- 
vance in their wages of 10 per cent. This, then, would imply that 
matters are not wholly unsatisfactory. Indeed, it might readily 
be inferred that much of the cause of the despondent tones 
which seem to be gaining ground arises out of an indul- 
gence in over-sanguine expectations on the part, perhaps, of 
all connected interestedly with the trade. It is true that very 
encouraging predictions were held out at the close of the last 
year and that they have by no means yet received a full measure 
of fulfilment. Still it must be admitted that, as compared with 
those at the beginning of 1868, the shipments from our ports this 
year not only bear a very favourable comparison, but they show a 
very appreciable increase. The year has yet but little advanced, 
and in all probability reasonable expectations will, before the 
lapse of many more weeks, be realised. The prospects as regards 
the trade with Russia, India, and the United States are encouraging, 
and should no disturbing influence exist, the requirements to those 
countries will no doubt give considerable impetus to the trade 
both in this and other districts before the year is out. With this 
and the Cleveland district Russian agents are already negotiating, 
and makers are preparing for a brisk time during the rest of the 

year. Inthe pig and bar trades there is but little alteration. A 

slow business continues to be done. In the home trade for rails 

makers are still awaiting orders from the railway companies, who 
have not yet embarked in any extensive e ements, 

Compared with some weeks ago the tin-plate trade is presented 
in a much more favourable position. Judging from present move- 
ments the trade will doubtless, in a short time, be placed in a 
tolerably satisfactory condition. The price of tin continues to 
have an upward tendency, and makers lose no time in endeavour- 
ing to obtain higher prices for plates. 

It is pretty confidently expected that the Pontnewynydd Works, 
at Pontypool, will shortly be restarted in the manufacture of wire 
rope by Mr. Henley, of North Woolwich. 

In the steam coal trade a fair business continues to be done. 
Proprietors keep their pits going at full time, but so large are the 
clearances from the local ports that merchants complain that the 
quantities of coal sent down are barely sufficient to meet the de- 
mand. Ships are constantly arriving to load coal for continental 


held that the relator’s allegations were grossly exaggerated, and 
his honour refused to grant an injunction. 


A company has been ee under > title of the ccnitel ot 
Telegraph ufacturing Company, with a proposed 
£400,000, to take over the telegrap’ *works of Messrs. Newall and 


Company, of Gateshead. 

It appears that in the latter half of 1869 the Blythe and Tyne 
Railway Com carried about 1,200,000 tons of coal, as com- 
pared with 983,000 tons in the corresponding period of 1868. Not- 
withstanding the increased amount of work done, however, the 
revenue collected for it was somewhat less, The company remains 
a 10 per cent. concern, as it has been for pm Emad q 

The municipal ar of Leicester = = measures for 
carrying out a system of sewage irrigati ‘or some years 
the Soanes of the lon has been dealt with by the lime = 
but the pecuniary result has been unsatisfactory. Mr. dwin 
Latham, C.E., has now submitted a plan by which it is proposed to 
intercept a large part of the sewage and apply it by gravitation to 
we sms of —_ pares of _ d outhitting § 

ere is a oing on in ship-repairing and outfitting in 
the Tyne, mi the pean docks nA fully employed. At the 
Hartlepools the shipyards are also well employed. A landslip 
occurred on Friday on the Derwent Valley Railway, blocking u 
the line for four or five hours. On Friday, at the Newcastle 
Police-court, Messrs. Barnap, timber merchants, were summoned 
for an alleged smoke nuisance. For the defence it was urged that 
the chimney complained of was almost a pattern to the town, and 
that the appliances for the consumption of smoke were of such a 
character that the smoke could not issue from the shaft for any 
length of time. The magistrates, considering that the offence 
complained of was merely a casual occurrence, dismi the case 
on the payment of costs, the understanding, however, being that 
a — summons would he issued if the nuisance were at all con- 
tinued. 

There is more activity observable in the heavier branches of 
Sheffield trade. Railway companies have been giving out orders 
more freely, and the workmen engaged in the spring, buffer, and 
other similar departments, are now very well employed. There 
is a good demand for Bessemer steel for manufacturing purposes, 
but a quantity sent to America is stated to be comparatively 
small. 

The revenue of the Birkenhead ferries from April 24th, 1869, to 
February 28th, 1870, amounted to £28,024, as compared with 
£27,462 in the corresponding period of 1868-9. The expenditure 
was £23,638 in 1869-70, as compared with £23,164 in 1868-9. 

A fair amount of business continues to be done at the South 
Yorkshire Ironworks ; there is rather a brisk demand for various 
descriptions of railway material ; also for tires, axles, plates, &c. 
The reduction of the royalty on Bessemer steel rails has, of course, 
greatly increased the demand for them. Large deliveries of coal 
for domestic purposes are being made to London by railway, but 
engine fuelfor Lancashire has been only in comparatively moderate 
request. The coke trade continues active. 

Another Hull firm has determined to run a steamer in the Indian 
trade via the Suez Canal, Thus, Messrs. R. Ash and Co, have an- 
nounced that on the 28th they will dispatch their screw steamer, 
Emma Ash, to Bombay and Colombo. She will load in the new 
Albert Dock at Hull. 

The briskness in the iron trade has given a considerable impetus 
to mining operations in North Yorkshire. There are now, 1t is 
understood, about 1000 men employed in the Rosedale mines. 
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and other foreign markets. The consumption of house coal has 
not yet diminished, anda fair trade is doing both locally and coast- 


wise. 

Considerable anxiety is now felt as to what will be the result, 
in regard to the question of wages, of the dispute between the men 
and their employers. In furtherance of the resolution passed at 
the mass meetings of the colliers, notice has been givenat nearly all 
of the steam coal pits to the effect that they will discontinue work 
on the present scale of wages at the end of the present month. At 
the house coal collieries no action has yet been taken, but it is 
probable that whatever the steam coal colliery proprietors will 
agree to will be followed by proprietors of house coal pits. The 
masters have generally admitted that they are prepared to grant 
a rise of 10 per cent. on the Ist of May; up to that time they will 
be employed on contracts taken at considerably less prices than 
now prevail. They contend, therefore, that it is unfair to call 
upon them to give an advance before they are themselves in 
receipt of the higher prices forcoal. Strong hopes are entertained 
that, even if the proprietors should decline to depart from their 
original decision, the men will not take the extreme course of 
resorting to a turnout. Arbitration has been —— as the 
best mode of settling the difference; but as the dispute is nar- 
rowed to so small a question as the rate of wages to be paid in one 
month, it can scarcely be conceived that either men or masters 
will, for such a trifling consideration, resort to anything that will 
disorganise the whole trade of the district. It is, therefore, to be 
hoped that the matter will in a few days be settled amicably for 
the benefit of all interests. 

Application has been made in the Court of Chancery, on behalf 
of the United Merthyr Steam Collieries Company, for an adjourn- 
ment of the summons issued at the instance of the Powell’s 
Duffryn Steam Coal Company, who had purchased the applicant’s 
collieries. The claim in this case is for £5000, value of a quantity 
of coal said to have been abstracted from the adjoining mine 
before the Powell’s Duffryn took possession of the collieries. The 
adjournment, which was strongly objected to, was granted for a 
fortnight, to give the liquidators time to prepare further evidence. 

The bill of Mr. Bruce, the Home Secretary, for the inspection 
and regulation of mines, is in this district regarded with but little 
favour by the workers. They have expressed themselves dis- 
satisfied with the provisions for the inspection of mines, ridiculing 
the statement that in some cases it would take four days to 
inspect a colliery; and they still entertain their conviction in 
favour of sub-inspection. Seven men are, therefore, appointed to 
watch the interests of the workmen generally in regard to the bill, 
and to take what steps they may deem necessary. 

Mr. Henry W. Lewis, engineer of the Plymouth Ironworks, is 
about to receive a testimonial from the workmen, valued at £80. 
It consists of a gold watch and chain, a tea and coffee service, and 
an almost life-size portrait of himself, and is to be given in recog- 
— of the esteem in which he is held by the workmen and his 

riends. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

SEwaGE AT BisHoP STORTFORD —TELEGRAPHY AT GATESHEAD— 
COAL TRAFFIC ON THE BLYTH AND TYNE RAILWAY — SEWAGE 
AT LEICESTER—NORTH EASTERN TOPICS: Trade on T'yneside : 
Slip on the Derwent Valley Railway: An abortive smoke pro- 

ti STATE OF TRADE AT SHEFFIELD—THE BIRKENHEAD 





proprietors, urge that they have now an opportunity for obtaining 
relief from at least some portion of this heavy burden, which is 
not likely to occur again for a very long time. Viewed, however, 
from the position which a ae Fi ie tor would take up, it 
would be cause for great regret if the indexing of boats should 
not be required in the new bill. Very much better that a more 


straightforward method of meeting the valid requirements of the. 


traders of the district should take place, 





FERRIES— STATE OF TRADE IN SOUTH YORKSHIRE— POLLUTION 
OF THE RiveR AIRE—HULL AND THE SUEZ CANAL—IRON ORE 
MINING IN NoRTH YORKSHIRE. 
On Tuesday Vice-Chancellor Malins gave eo wey on an infor- 
mation filed by a millowner against the Local of Health of 
Bishop Stortford, to restrain that body from permitting sewage to 
flow into the Stort so as to cause anuisance. The,Vice-Chancellor 























Corren—British—cakeand tile | £8da £864) £6.d.. £8. do 
PCF TON seccccccsecseeee| WU YU Oe 71 0 O/ 76 YO O.. 7310 O 
Best selected ..scscsssecoee| 72 0 0.6 7210 0) 79 0 0.. 8010 0 
TEES ee ee 
B jeadecseccsoveeses| OO Be te eS Clee 6 6... 6.9 
Australian, per ton ...-+e6.| 71 0 0.. 7410 0/| 80 O 0.. 84 O YW 
S) Cake ccccccccesccse| 0 0 Ge © OO] % O @.. 75 0 0 
Chili Bars...ccccccccccccsee| 6610 0. 67 5 0| 7110 0..72 0 U 
Do. refined ingot .......| 6910 0.. 7110 0/74 0 0.. 76 0 3 
YeLLow Merat, per lb. ......| 0 U 6 UO 0 6}) 0 O 6 0 O7 
Inon, pig in Scotland, ton ....| 217 3} 215 5cash v 
Bar, Welsh, in London......| 7 2 6.. 710 0} 610 0.. 615 uv 
Wales ......| 612 6.. 613 0) 6 0 0. 0 0 & 
Staffordshire | 8 2 6.. 8 7 6) 750. 77 4» 
Rail, in Wales.......+.-0008| 615 0. 7 5 0] 600. 62 y 
Sheets, singlein London ../10 2 6..1015 0) 95 0.. 0 0 & 
Hoops, first quality .. 815 0. 95 0/850. 87 & 
Nailrods 8 0 0.. $10 0] 7 7 6. 812 4 
Ry ee : * Rvs »” . v » 2 0.10 5 4 
EAD, , Foreign, per to: .e 0) 1 0... 00 
English, W.B. ..sscosees 1910 0.. 0 0 0/2015 0..21 0 ® 
Other brands .. 1815 0..19 0 0/19 7 6.1912 & 
Sheet, milled .. 19 5 0.1910 0; 20 5 0.. 2010 ¥ 
Shot, patent...e.eee 22 0 0.. 0 O 0} 22 5 0., 2215 9 
or um 2010 0.. 0 0 0/2015 0.. 0 o ® 
White, dry ...cscccscccccee| 26 0 0.. 28 0 0/27 0 0..29 0 Y 
ground in Oil .eseccccceee| 26 0 0.. 29 0 0| 27 0 0.. 30 0 O 
Litharge, W.B. 2.2 sececoee| 9 0 0. 0 0 0124 00. 00 0 
QuICKSILVER, per bot. ....s06.|° 617 0.. 0 0 0} 616 0.. 617 9 
SPELTER, Silesian, per ton ....| 1910 0.. 20 0 0/2115 0.. 22 0 0 
Snglish V& S....eeceeeceee| 1915 0.. 20 0 0/2110 0.. 0 oO O 
ZANC, ditto shect..cccsccccseee| 24 0 0.. 0 O 0/27 O 0.. 2710 0 
Sree., Swedish faggot........| 0 0 0. 0 0 0) 000... 0 0 0 
Beiee-<e0s wtnse ctcvccesees| ae 8 Be 0.9 C1. 6 &. 86 8 
Tin, Banca, percwt. .....e.000) 6 2 0.4. 6 3 0] 6 8 0. 6 9 @ 
Straits, fine—cash ..........] 6 0 0. 0 0 0} 670. 000 
Vow arrival .ccvccceccecsce| 8 9 0. 0 0 O61 CT O. 6 0 © 
English blocks .. 620.000) 650.000 
Bars ..0. “ 630.000 660.000 
Refined, in blocks $4 0.. 00 0| 610 0. 000 
TuspLaTEs, per bx of 225 shee! 
IC cok 326. 38 013 8.4. 28.0 
1X ditto.. 336. 32 1386. 18 6 
1C charcoal 18 6. 110 0} 110 0. 111 0 
IE Mitbevccocsessece 114 6. 116 0] 116 0.. 117 0 
Coa s, best, per ton .. 017 0.. O18 8] 0:16 6.. 017 0 
Other s0Frts ...0.ccerce -| O14 6.. 016 6) 013 6. 015 6 
O11s, per tun, Seal, pale......| 48 0 0.. 0 0 0/36 00. 000 
OOWE ‘encocececcsscceess | U6. 0 Ore. 00. O'S) St ©. 0. OF. 0.0 
Sperm, body ..e...se..00..| 90 0 0.. 91 0 0/98 0 0. 0 0 0 
Whule, South Sea, pale....../ 39 0 0.. 0 0 01/38 00. 000 
Yellow ccccccccccccccccce| 82 0 Uo 38 0 0/87 0 V.. 00 GO 
Brown wees. 36 00.. 000/300. 000 
E.L Fish cc..ce 32 0 0.. 33 0 O| 31 O 0.. 32 0 O 
Olive, Gallipoli .. ee, 60 0 0.4. 0 0 0/54 0 0. 0 0 OW 
Spanish ......06 5800. 000/500. 000 
0 0 0/41 0 0.. 4110 v 
0 0 0/2715 0. 000 
00 0/36 0 0. 0 00 
0 0 0] 3310 0.. 3315 uv 
46 0 0/3610 0.. 0 vO YU 
0 0 0| 3310 0.. 3315 » 
0 0 0/76 0 0.73 0 0 
0 0 0/87 0 0.. 383 vu O 








PRICES CURRENT OF TIMBER. 








1870, 1869. | 1870. 1869 
Per load £284 6) £8 £ &| Per load— 24n4n 4644 
sossscseceeevsd 10 18 6/10 40 18 10) Yel pine, perreduced ©. | 9/1) 
ebec, red pine .. 5} juality 17) 
” $405 0|3 5 410 Gnd do... 12 013 0, 1110 12 30 
0 0 & O| O U O O| Archangel, yellow.. 10 10 1210, 101013 5 
.. 515 6 5| 510 6 | St. Petersburg, yel. 11 012 0, lo 15 12915 
1315 415| 4 5 417|| Finland ...... 610 8 0 6107 0 
$55 5] 4 5 510| Memeli... 00.00. 7 @ ¥ vl 12 vaso 
0 othenburg 0 915 
Se ee ¢¢ 0 9 9 0 8 
310 4 0)| Geffe, yellow ...... 9 01010) ¥ 030 © 
2 5 810| 910 8 10||Soderhamn........ 8 0 91u) 0000 
917 3.9] 215 3 0 r 
20 213 223 7| Iavfe. by 8 by $420 0 12 10] 101012 10 
310 6 0] 4 0 6 0|| im. yellow .... 
45 6 0| 410 6 O|| Deck Let gp ocdeee 
© 000/000 0! per 40h din .. 0 
4 0 6 0} 510 6 10|| Staves. per standard M. 
$96 5| 710 810 | Quebecpipe ...... 6 0 7 10) 7 10 8 9 
peed gt Is oir 0|33 038 6! Bante, Peden ts ei ty 
Quebec, wht, spruce crown .. 
SrFobmwhspruce 19 015 0| 0 OO O| Pipe srvrs.ce {24 02001850 1500 

















_ Marcu 18, 1870. 


THE ENGINEER 











PROPOSED RAILWAY FROM CARWAR TO HOOBLEE. 
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Tue Port of Carwar, which, in consequence of its prox- 
imity to the most productive districts where cotton is 
wn throughout India, is destined probably, ere long, to 
Troan one of the principal ports of India, was formerly 
an important place of commerce, where the East India 
Company had a factory in the year 1663, from which a 
contribution was levied in the year 1665 by Sevajee, the 
renowned founder of the Mahratta sway. The factory, 
which was stone built, was situated on the south side of 
the Cauly Nuddee, and the company’s ships found secure 
anchorage in the bay. The petty Rajah of Soonda fre- 
quently levied contributions from the Carwar factory, and 
the Portuguese also incessantly intrigued against the 
English, so that in 1679 it was determined to dissolve the 
establishment. The factory was,-however, subsequently 
re-established by the East India Company in 1682, but 
they were obliged again to abandon the place in 1720 upon 
being node by the Rajah of Soonda. In 1750 a fur- 
ther attempt was made to reopen trade there, but in 1752 
the Portuguese appeared before the port with a fleet, and 
took possession of the native fort. In September of that 
year the Bombay Government recalled their agent, and 
thus ended the last attempt to form an English factory at 
Carwar. Upon the opposite side of the river is the town 
of Sedashigur, where ‘Sedashwa Rao, one of the rajahs of 


Soonda, established a fort, which, however, was allowed to | posses 


fall into a ruinous state during the time that the Mahrattas 
were subject to Hyder Ali and his son Tippoo. 

The capabilities of Sedashigur Bay, or rather of Beitcul 
Cove, as a harbour of refuge were pointed out by Lieu- 
tenant Taylor, of the Indian navy, so far back as December, 
1855 ; and in 1857 the Manchester Cotton Supply Asso- 
ciation urged upon the Court of Directors of the East 
India Company the convenience that would arise from the 
formation of a harbour at Carwar, with roads leading into 
the interior towards the great cotton districts of Dharwar, 
since it was understood to afford the finest port for ship- 
ping between Bombay and Ceylon, and to open conve- 
niently into the cotton-growing districts of Belgaum and 
Dharwar. This port was visited in 1858 by Mr. W. Parkes, 
C.E., of Park-street, W inster, who reported upon it 
as follows :—“ The bays at present partially protected 
from the monsoon during the time of its greatest violence 
in the months of May and June, when the direction of 
the wind is nearly south-west ; but it is exposed to the 
west and north-west. It might be sheltered from these 
quarters by the construction of breakwaters of altogether 
about a mile and a-half in length, and a perfectly quiet 
harbour thus formed of upwards of four square miles in 
area, with a depth varying from 14ft, to 32ft. at low water, 
and thus capable of accommodating at all times of the tide 
the largest description of merchant ships, and all but the 
largest of the royal or Indian navy. The bottom is re- 
markably even, and consists of a stiff mud. The facilities 
for the formation of these works, should they ever be con- 
templated, are very great, Carwar Head consisting of 
granite of the very best quality. As a harbour of refuge, 
or naval station, Sedashigur, thus protected, would 
quite equal to the fine harbours now in course of construc- 
tion at Dover, Portland, Holyhead, and Alderney, and, I 
think, ata less expense, compared with the accommodation 
afforded, than any of these.” Shortly after this the Indian 
Government undertook the construction of certain works 
in order to afford accommodation for shipping that might 
frequent the port, and a commencement was made in 1860 
for the construction of a road into the interior vid the 
Kyga Ghaut, but the delay which occurred in opening out 
that line of communication led to the commencement, in 
the following year, of an alternative route over the Arbyle 
Ghaut. In 1863 a screw pile pier was erected, and on 
26th March, 1866, a dioptric light of the first order was 
exhibited from a lighthouse erected upon the Oyster Rock, 
at a height of 160ft. above the sea level. "Since the 
erection of the above conveniences at the port, and the 


completion of lines of internal communication to the cotton 
districts, much of the cotton which formerly found its way 
to Coompta for shipment has been diverted to Carwar, the 
trade of which place has, in conseq 
Thus the number of bales of cotton shipped - 


uence, rapidly increased. 
pet from Carwar 
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in 1866—67 was only 2401; in the following year the 
amount was 21,700 bales, and in 1868—69 this had in- 
creased to 52,249 bales; and the value of the cotton 
exported in the same years has risen from £22,800 in 
1866—67 to £410,482 in 1868—69. With such a rapidly 
| gee trade it is not surprising to find demands arising 
or the provision-of improved facilities of communication, 
and it has accordingly been determined to connect this 
port with the interior and cotton growing districts by 
means of a railway, which is to be forthwith undertaken 
as one of the new Railways. It may be open to 
question whether thi ly commercial line, possessing 
no.importance litieal or military point of 
view, should not rather have n entrusted to some com- 
y to construct, than be undertaken by the Government, 
in which case the money which will be expended upon it 
would be liberated for employment upon a line or lines of 
equal importance, or indeed of perhaps greater importance 
to the State, although not strictly of any immediate com- 
mercial value. It is not, however, our province now to 
discuss the means by which the line shall be constructed, 
but rather to describe the projected work, which bids fair 
to become second to none in India in commercial import- 
ance, and, from the nature of the country to be traversed 
in surmounting the lofty western ghauts of India, must 
3 an especial interest as an engineering work. 
In April of last year a party of gentlemen arrived at 
Bombay, under charge of Mr. George Buchanan, who had 
been specially sent out to prepare a survey, with plans and 
estimates, for the railway; and they proceeded at once to 
an examination of the country through which the Itne 
would have to pass. In submitting his progress report to 
Government Mr. Buchanan states, under date of 10th May 
last: —“ Notwithstanding the shortness of the time before us 
for the work, and consequently the necessity for pushing on 
with the survey, I found, on seeing the Ghauts, that it would 
be very unadvisable to make any detailed survey until I 
had made a complete examination of all the passes which 
seemed to give any prospect of a favourable crossing. I 
have accordingly carefully examined the valleys leading up 
the Ghauts by Descar, the Barbul, the Kyga, and the Ar- 
byle Ghauts. The result of my examination has been to 
convince me that there is no way for a railway of ordinary 
inclination (say with gradients of 1 in 40) through the 
Ghauts without very heavy works, and the only routes 
which I have seen in which there is any chance of making 
the line without works, which would be practically out of 
the question—are the valleys on the sides of the Arbyle 
Ghaut road, and there it would require very heavy and 
expensive works. From all that Ihave seen I am strongly 
led to the conviction that the best plan to pursue would be 
to cross the Ghauts, in the first instance, by a railway on 
the Fell principle, as now in use for crossing the Alps at 
Mont Cenis, the more so as probably a large proportion of 
the heavy traffic would be down hill. The most favourable 
route for such a line would be by a course running on the 
same ridge as the present Arbyle Ghaut road. This would 
be about six miles long; the gradients and curves would, 
I believe, be easier than on the Alpine railway, and the 
works and cost would be moderate. By the adoption of 
this plan the whole line of railway from Carwar to 
Hooblee could be constructed cheaply and expeditiously ; 
and if afterwards (as the trade increases or otherwise) it 
thought desirable to make the line with ordinary gradients, 
it might be done, all the line remaining the same, excepting 
that twelve or fourteen miles would be substituted for the 
six miles on the Fell principle.” 

If any further evidence of the superiority of the Arbyle 
Ghaut route were required, it might perhaps be found in 
the fact that the long series of surveys carried on by the 
Great Indian Peninsula Railway Company for the purpose 
of ascertaining the best line of ascent to the Deccan ended 
in establishing the fact that the old routes of commerce 
which had generally been followed by the constructors of 
the Government roads presented as great, if not greater, 
facilities for the construction of a railway than any other 
Ghaut. Moreover, the existence of a road alongside a rail- 
way under construction greatly promotes the T= of 
the works, and’ also permits ef seetions of the railway 
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being opened to public traffic as fast as completed. The 
proposed line of railway, of which we give general 
plans in the accompanying illustrations, runs for the first 
eighteen miles from Carwar through open country, close to 
the sea shore. It then enters a dense bamboo jungle, which 
continues without interruption for about fifty-seven miles, 
after which the country is open and well cultivated. It 
adheres closely to the line of the Arbyle Ghaut road. The 
length from Carwar to Yellapoor—fifty-five and a-half 
miles—was surveyed by Mr. Buchanan’s party, whilst the 
section from Yellapoor to Hooblee is taken from the road 
surveys made by the executive engineer of the district. 
The whole line—ninety-five and a-half miles in length— 
from Carwar to Hooblee is divided into two portions by 
the Ghauts. Below the Ghaut, in a length of forty-five 
miles, there are ten miles of grades ranging from 1 in 60 to 
1 in 70, and six and a-quarter miles between 1 in 70 and 
lin 100. There are also five tunnels, having an aggregate 
length of 2056 yards, of which one is 1276 yards in length. 
It is proposed by Mr. Buchanan to ascend the Ghaut on 
the Fell principle. The incline is four miles nine chains 
in length, of which all but thirteen chains is laid out on a 

e of 1 in 17. About one-third of the Ghaut is straight, 
two-thirds consists of curves varying from 500ft. to half a 
mile in radius; there is one tunnel 347 yards long, and 
the total ascent is 1229ft. Above the Ghaut for the first 
six and a-half miles to Yellapoor there is a long ascent of 
1 in 60. There are several curves of half a mile radius, 
two tunnels, and exceedingly heavy earthworks—heavier 
than are to be seen anywhere on the Great Indian Penin- 
sula Railway, except on the worst portions of the Ghauts. 
From Yellapoor to Hooblee, a length of forty miles, more 
than one-third of the line is laid on grades of 1 in 60, but 
there are no curves of less than half a mile radius. To 
sum up respecting the gradients, it appears that, excepting 
on the Ghaut, the maximum gradient adopted is 1 in 60, 
of which there are ten miles betweer. Carwar and Yellapoor, 
and fifteen miles between Yellapoor and Hooblee. Of 
gradients between 1 in 60 and 1 in 100 there are eleven 
miles between Carwar and Yellapoor, and five and a-half 
miles between Yellapoor and Hooblee. This amounts to 
26 per cent. of the line 1 in 60, and 17 per cent. between 
1 in 60 and 1 in 100, In the present section, however, 1 in 
60 may, Mr. Buchanan states, be changed to | in 100, in 
many cases, by doubling the earthwork at those places, and 
that to have no gradients less than 1 in 100 would probably 
add on about 8 per cent. to the total estimate, which 
amounts, if the line be made of the regular Indian gauge 
of 5ft. Gin., to 163 lakhs of rupees; and if on a gauge of 
3ft. Gin., to 1343 lakhs. 

With regard to the nature of the earthwork, &c., from 
Carwar to Yellapoor, it is principally moorum, and the 
rock-cutting, when it occurs, is for the first thirty miles or 
so granite, and after that hard blue basaltic stone. Hence, 
to Hooblee the first fourteen miles of earthworks would be 
moorum, which then gradually changes into common red 
earth, continuing, with little variation, to Hooblee, and the 
rock varies a good deal. There is no want of building 
stone on the line; but very little, if any, lime exists on the 
course of the railway. The line at present surveyed ex- 
tends only to Hooblee, but it is thought that probably its 
extension to the town of Dharwar, in one direction, and to 
Gudduk in another, may hereafter be advisable; and from 
this latter place it is not unlikely that it would ultimately 
be joined on to the existing system of railways by carrying 
it across the Toongahuddra river, and thence on to unite 
with the Madras Railway at Bellary. 





THE marbles sent over from Priene a short time py by Mr. 
Pullan to the Dilettanti Society, have been presen’ by that 
society to the nation, and are now housed in the British Museum. 


SoutH KEnsincTon MusEuM.— Visitors auieg the week ending 
12th March, 1870:—On Monday, foil, and Saturday (free), 
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THE BECKTON WORKS OF THE CHARTERED 
GAS COMPANY. 


No. VI. 


Axout three miles from Beckton a bridge is being con- 
structed across the river Lea, for the purpose of carrying 
the gas supply over that stream. The abutments and wing 
walls of the bridge are of brickwork, on foundations of 
Portland cement concrete, carried down to the gravel, being 
about 20ft. below Trinity high-water mark. The clear 
span of the bridge is 175ft. between the abutments, and 
the rise of the arch is 13ft., the soffit being 21ft. above 
Trinity datum. The width from centre to centre of the 
iron ribs which flank the arch is 12ft. The river frontage 
above and below the bridge on each side is retained by 
means of sheet piling, composed of creosoted timbers, 12in. 
square, driven about 5ft. into the gravel at intervals of 6ft. 
between centres. The piles are backed with creosoted 
— 4in, thick, to a depth of 12ft. below Trinity 
1igh-water mark. Another row of piles runs parallel 
with these at a distance of 15ft. behind them, this 
second row being inclined at an angle of 20 deg. 
from the vertical, and the two connected by 1tin. bolts, 
Passing into the abutments between the wing walls are 
arched subways. A valve well is formed of brickwork 
between the wing walls at each end of the bridge, and 
within these wells will be placed valves for regulating the 
flow of gas, All the brickwork in the abutments and wing 
walls is built in Portland cement to the level of one foot 
above Trinity high-water mark, above which it is faced with 
red and blue bricks. At the springing of the arches, and 
extending along the wing walls, is a stone eo" 15in. 
deep. ‘The caps of the abutment pilasters are also of stone, 
and the wing walls are coped. Two wrought iron arched 
ribs stretch from one abutment to the other, taking the 
complete span of 175ft. The depth of the ribs at the 
centre is 6ft, increased to 7ft. at the haunches, Each rib is 
carried down into the abutment with a curve to a depth of 
5ft. below Trinity datum on the west bank, and 3ft. on 
the east, resting on bed plates, each 8ft. long by 1ft. 8in. 
wide and 4in. thick, properly secured. The arched ribs are 
connected transversely on the lower flanges by braces 
of rolled joists, which also support the gas tubes. The 
upper flanges are connected over the rolled joists. Hori- 
zontal diagonal bracing likewise serves to tie the ribs 
together, in addition to the transverse beams. Cast iron 
panels and mouldings are fixed to the exterior of each 
rib, A cast iron cornice, bolted to the top of the 
spandrils, forms a low parapet to the bridge. The 
pathway over the bridge is of the same curve as 
the cornice, and has a fall of 2ft. from the centre to 
the abutment. In the interior of the bridge, and carried 
on the joists, are two wrought iron tubes, through which 
the gas is to pass, each tube measuring 4ft. by 3ft. Gin. At 
each end of the bridge these tubes pass into the abutments, 
where they are connected with the mains by means of 
special castings. When completed the tubes are to be 
tested toa pressure of 36in. of water. The bridge itself 
is an elegant structure, the curves being graceful, and the 
spandrils tastefully decorated. Each spandril will contain 
a shield, representing the seal of the Chartered Company, 
an artistic and appropriate design. The situation of the 
structure is 86ft. north of the Barking-road Bridge. 

In correction of a misprint which occurred in our article 
last week, we may state that the rivets of the tube in the 
Vine-street Bridge are of in. diameter, and not Zin. 

A few statistics will serve to illustrate the magnitude of 
the undertaking to which we have devoted the present 
series of articles. The works comprise 200,000 cubie yards 
of excavation, 80,000 ditto concrete, 50,000 ditto brick- 
work, 20,000,000 bricks, 25,000 cubie yards of puddle, 
40,000 cubic feet of stone, 35,000 ditto timber, 22,000 tons 
of cast iron, 6000 ditto wrought iron, 250,000 cubic yards 
of earth filling, and 2000 squares of slating. The entire 
cost, including land and every expense, is about £650,000. 
The works now approaching completion possess every 
element of durability, and reflect the highest credit on the 
professional skill of the company’s engineer, Mr. F. J, 
Evans, ably seconded by the labours of Messrs, J. Aird 
and Sons, and the other contractors employed by the 
company. 

Beckton, now rising with an air of commercial grandeur 
from the dreary marsh near Barking Creek, is doubtless 
destined to inaugurate a new era in the history of the 
London gas supply. It was their initiation of this scheme 
which gave the Chartered Company such an advantageous 
position before Parliament; while the energy with which 
they have carried out the project has given confidence to 
other companies in joining with them. The amalgamation 
with the City Gas Lightand CokeCompany is already settled, 
and at the present moment an amalgamation with the Great 
Central only awaits the formal sanction of the Board of 
Trade. As we have previously mentioned, a bill is now 
before Parliament for transferring the Victoria Docks Gas- 
works to the Chartered Company. Next September the 
manufacture of gas at Beckton will commence, and 
the making of gas at the Curtain-road and Goswell- 
street stations will soon afterwards cease. In course 
of time, as fixed by the Board of ‘Trade in the 
scheme of amalgamation, the manufacture of gas at Black- 
friars will terminate, and the Thames Embankment at 
that point will be freed from the proximity of coal barges 
almost ceaselessly unloading. We may also calculate on 
the probability that the making of gas at the Great Cen- 
tral station at Bow will soon be found unnecessary. Look- 
ing still further forward, it is only reasonable to anticipate 
that at no distant period the manufacture of gas in London 
will altogether come to an end, although gas-holding stations 
will still be required. Such achange will be tothe decided 
advantage of the metropolis, and, we believe, will have no 
injurious effect on the gas-making interest. 


For the present we take leave of the Beckton Works, 


but on a future occasion we shall revert to the subject, in 
order to do justice to certain features which as yet are not 
sufficiently developed for satisfactory description, 
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RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
Fesruary 191H.—THE SciENCcE OF RELIGION. 

On the above date Professor Max Muller, M.A., LL.D., delivered 
the first of four lectures on the “Science of Religion” to a very 
large audience. Prince Christian presided ; and among the 
listeners present were the Dean of Canterbury, Sir Henry Holland, 
Bart., F.R.S., and Dr. John Tyndall, F.R.S. 

Fespruary 22np.--THE ARCHITECTURE OF THE HuMAN Bopy. 

Professor Humphry, M.D., F.R.S., in his sixth and last lecture 
upon the ‘‘ Architecture of the Human Body,” said that so far as 
he knew the common idea that a cut near the ball of the thumb 
has a tendency to produce lockjaw is wholly without foundation. 
He knew of no evidence that a cut there is likely to produce lock- 
jaw any more than a cut elsewhere. He then proceeded to speak 
of the principles involved in the construction of the human feet 
and legs. The weakest part of the human leg, physically and 
vitally, is just above the ankle. When the leg is broken by exces- 
sive exertion of any kind, it is there that the bones are most likely 
to break ; also, when sores, rickets, or other maladies of the legs 
break out it is usually in that particular part of the leg. Hos- 
pitalsteem with examples of this fact, and the poor are much more 
liable than the rich to such sufferings. The human foot isan arch, 
and the natural mode of walking is to bring the heel down first 
and afterwards the toes. If the whole of the flat part of the foot 
be brought to the ground at the same instant the walk will be an 
ungainly shuffle. The bones forming the arch of the foot are kept 
in the curved form by means of tough ligaments, and if these 
ligaments be strained or broken what is known as the “‘ flat foot” 
isthe result. This deformity is most likely to be produced in 
young people—in boys who are put to carry weights beyond their 
strength, or who are made to stand for too many hours at a time 
behind counters. Bootmakers turn out their wares in defiance of 
many of the laws of nature which govern the perfection of the 
human foot, and those boots which tend to take a conical shape at 
the toes are especially hurtful. The lecturer closed by speaking 
of the theory that all the species of animals have in the course of 
long ages developed from one source, as the branches of a tree 
spring from its trunk. He had no objection to that theory ; but 
thought that there was quite as much evidence that all species of 
animals beganfroma common centre. Philosophers, he said, have 
so few facts to go upon as to the origin of species that nobody is in 
a position to dogmatise upon the point. 

FEesrRuary 24TH.—THE CHEMISTRY OF VEGETABLE PRODUCTS. 

Dr. William Odling, F.R.S., while speaking of starch and its 
properties, said that it differs from the sugars in that it is not 
soluble in water. He then explained the method of testing the 
presence of starch by means of solution of iodine ; and he exhibited 
the peculiar property possessed by iodide of starch of losing its 
blue colour on the application of heat, and regaining it once more 
on cooling. He said that starch is made by crushing the root or 
seed, whether it be potato, wheat, or rice, and then allowing the 
starch granules to subside in a vessel of water. This is not quite 
the method by which starch is made in practice, for other vege- 
table matters Bom to be separated from it. Wheat, for instance, 
is wetted and allowed to partially putrify; then on treating it 
with water, the foreign matter is more aslly separated from the 
starch. Rice is treated with weak alkali, to facilitate the deposi- 
tion of starch. 

FEBRUARY 257TH. —THE ORDNANCE SURVEY OF SINAL 

Captain Wilson, R.E., in the course of a lecture upon the above 
subject, said that Captain Palmer, R.E., himself, and others con- 
nected with the Ordnance Department, had recently made a 
special survey, on the scale of six inches to the mile, of the two 
mountains which have rival claims to be the Mount Sinai of the 
Scriptures. This was very difficult work because of the roughness 
of the country, some of the mountain peaks being 8500tt. above 
the level of the sea; and the ascents were sometimes so steep that 
it was not an uncommon thing to have to pull the instruments up 
after them with ropes. They walked over about 700 miles of 
country in valleys alone, for camels were useless ; and they exa- 
mined about 4000 square miles of the peninsula. 

They found scattered all over the country many very ancient 
stone houses and circles. The houses are of a beehive shape ; 
the walls rise about two feet from the ground before the roof 
begins to close in, and the roof is made of successive layers of 
stone. There is no evidence of tools having been used in the 
making of these houses, which must have been very uncomfort- 
able to live in, because of the danger after dark of knocking the 
head against the projecting edges and points of stone in the 
walls. The stone circles are very much like the “‘ Druid” circles, 
as they are called, in Great Britain. Very often bodies are 
buried in them in a very cramped position, and lying upon the left 
side. These circles are from ten to twenty-five feet in diameter, 
and in some instances there are ‘‘ cup-markings ” upon the stones, 
as in similar circles in Scotland. There is no telling who built 
these houses and circles; they may have been built by the 
Amalekites ; they may be of any age, and may date as far back 
as the Exodus. 

There are plenty of very fine monastic remains in the district, 
and at one time there must have been eight or nine thousand 
monks living in the peninsula. There is one church ina convent 
in the middle of the desert, which is affirmed by tradition to 
have been built by Justinian, and the style of architecture tends 
to establish the accuracy of the tradition. On the walls within 
it many European knights cut their names during the Crusades, 
and some of these names date back as far as the fourteenth 
century. 

Among the mountains the climate is very pleasant indeed. 
Near the coast it is different ; there it is extremely hot, the sun- 
light reflected from the white limestone rocks scorches the face, 
and there is often much hot sand blowing about. The rainfall 
varies very much in different years, and seasons of plenty and 
scarcity depend much upon the rain. Snow falls every year, and 
lies upon the mountains about 6500 feet above the sea level. 
Whirlwinds are very common, and often form themselves 
suddenly and unexpectedly ; they often broke the surveying in- 
struments, and once carried them up in the air and let them fall, 
when the exploring party, a few yards off, expected no catastrophe 
of the kind. The colouring of the hills is very fine, especially at 
sunrise and sunset. He considered it to be very remarkable that 
no statement is made in the Bible of the Israelites having suffered 
from cold during their stay in the peninsula, for they must have 
suffered from it very considerably after coming from such a warm 
climate as that of Egypt. Also, in many parts of the peninsula 
there is no apparent reason why the Israelites should have suffered 
from want of water. 

There are few traces of any old Scriptural names in the penin- 
sula, and even Sinai has left no mark. The word which some 
travellers have supposed to be derived from Sinai means literally 
‘the man who made shoes.” Bedouin traditions throw little or 
no light upon the Jewish record, and they are, moreover, much 
coloured by monastic legends. The Bedouins, when closely 
watched, are found to be less irreligious than they are commonly 
supposed to be, and one of their prayers contains a few ideas re- 
sembling some of those in the Lord’s Prayer. They believe that 
they wake up in the morning with the power of good on one 
shoulder and the power of evil on the other, and that if they do 
not say their prayers in the morning the power of evil sits upon 
their shoulder till night. 

A large number of inscriptions, some of them very rude ones, 
are cut upon the surfaces of the rocks near the roads through most 
of the valleys, the character Sinaitic and Greek. Those who cut 
the inscriptions knew very little of Greek, and cut some of the 
letters upside down. The inscriptions are found over nearly the 
whole of the peninsula, and contain much that is Egyptian. 

Among the mountains there are mines, which are worked, some 


of them, for copper, and others for turquoises. One English 
entleman worked some of the latter mines on speculation, but 
Sid not make much money by it, for he flooded the market with 
ood and bad stones alike, thereby gaining 2 bad name for the 
inaitic turquoise, though good ones are really obtainable there. 
The mountain of Jebel Musa, more than any other, furnishes most 
of the conditions required by the Bible narrative, and is more 
likely to be the real Mount Sinai than Jebel Serbal. The Bible 
narrative admits of the interpretation that the children of Israel 
may have been encamped in different valleys, whence they could 
readily be summoned separately to the foot of Mount Sinai; and 
this condition being granted, Jebel Musa answers very well to the 
Jewish description of Mount Sinai. If they were at the foot of 
Jebel Serbal they must have encamped in two great separate 
valleys, from neither of which could most of them have seen the 
summit of the mountain at all. As regards the passage of the Red 
Sea, no part meets the requirements of the Bible narrative so fully 
as the partclose toSuez. The lecturer closed by stating that these 
explorations are all supported by voluntary contributions. 


FRENCH CoMPANIESs.—(From our own correspondent).—A general 
meeting of the shareholders of the Compagnie des Chantiers et 
Ateliers de Ocean took place the other day. It has been known 
for a long time that the company had great difficulties to contend 
with, and no one was surprised when it was announced that no 
dividend could be paid this year. The company has, however, 
some important works on hand, and the directors asked fora loan 
of three millions (£120,000), which was agreed to by the 
meeting. A commission is also appointed to examine a pro- 
posal for converting the company into a société anonyme. 
The shareholders in the French Transatlantic Telegraph Company 
were called together the other day to receive the report of the 
| directors on the working of the company to the end of the past 

year, and to discuss the treaty entered into between this and the 
| English and American companies. It appears that the total receipts of 
| the company during the four months and a-half ending 5 





3lst Decem- 

er, 1869, amounted to £37,650 ; the expenses of working and pay- 
ments to telegraphic companies and the French Government to 
£15,064. Of this sum 5 per cent. is carried to the reserve fund ; 

21,000 is appropriated to the payment of a dividend equal to 43 per 
cent. per annum on the 60,000 shares of the company ; and a small 
balance of £457 is carried forward. The report states that the 
new cable of La Manche, between Brest and Salcombe, which has 
been successfully laid, only requires the completion of the land 
lines to bring the English lines in communication with that of the 
French company. According to the terms of the treaty, the gross 
receipts of the companies interested are to form one common 
fund, which is to be divided in the proportion of 36% per cent. to 
the French company and 634 per cent. to the English and American 
companies, The report also states that the council of the company 
are still negotiating with the Government of the United States onthe 
subject of the right of landing the cable, and hope shortly to arrive 
at a satisfactory conclusion. After along discussion of the explana- 
tion given by the chairman, the meeting adopted the propositions 
laid before it unanimously, and gave the council full power to 
continue their negotiations both with the French and American 
Government. 

THE RHYL WatTerworKS.—In 1865 an Act of Parliament was 
obtained authorising the construction of these works, which, when 
completed, will afford an abundant supply of pure soft water to 
Rhyl, Abergele, Pensam, St. Asaph, Rhuddlan, and Bodelwyddan. 
The late Mr. Thomas Duncan was then consulting engineer to the 
company, and the whole scheme originated with him. The works 
were not commenced until the autumn of 1868, when Mr, Duncan 
was suffering from what eventually proved a fatal illness. The 
superintendence of the works and the preparation of all the details 
were, therefore, entrusted to Mr. Charles H. Belvoe, of Liverpool, 
who is at present engineer to the company. The water which is 
being utilised is that of the Dolwen, a tributary of the Elwy, and 
a reservoir is being constructed on this stream which wil! impound 
the water flowing from 900 acres, the highest point of which will 
be 1300ft. above the sea level. This reservoir will cover about 
twelve acres of land, and is being formed by constructing an em- 
bankment across the valley, 213 yards long, and 55ft. high at the 
deepest point. It will be 10ft. wide at the top, with an inner or 
water slope of 3 to 1, and an‘outer or dry slope of 2 to 1. The 
maximum width at the bottom will be 225ft. The greatest diffi- 
culty has been experienced in obtaining a water-tight foundation 
for the puddle wall, to be in the centre of the embankment. The 
water will be discharged from the reservoir by meaus of a small 
tunnel seventy yards long hewn through the rock at the east end 
of the embankment, thus avoiding the danger of having a culvert 
or pipes under the bank. From the tunnel the water will be con- 
veyed to a small settling tank, and thence to other settling tanks, 
and thence to the service reservoir at Coed-y-Brain. This reser- 
voir has a water surface of 2580 square yards, an average depth of 
13ft., and is able to contain one and a-quarter million gallons. 
The embankments are made entirely of clay, with a puddle wall 
3ft. thick in the centre of each of them. The puddle is carried 
under the embankments, down the excavated slope, and all over 
the bottom of the reservoir. When the reservoir was first filled it 
was fourd to leak considerably ; in fact, when the supply was cut 
off it nearly emptied itself in twenty-four hours. As the water 
lowered numerous whirlpools were seen on the surface, and on ex- 
amination holes were found in the bottom varying from 12in. to 
3in. in diameter. These led to fissures in the rock under the un- 
disturbed bed of clay, which in some places was 7ft. thick, in addition 
to the 12in. of puddle placedinit. Similar holes were subsequentl 
discovered in the bed of rock, which was bared,’and covered wit. 
4ft. of puddle. These circumstances show the enormous power of 
water, and how essential it is to have a solid uniform foundation 
for the puddle, which, though it is not to be surpassed as a material 
for retaining water, is most treacherous and unreliable unless well 
supported by some stronger material. The holes in the rock, 
thirteen in number, were filled up with fine concrete and then 
puddled over, but after the reservoir had been filled in a couple of 
months some fresh ones were discovered, which have been made 
good. From the reservoir the water can be passed either into the 
filter bed or direct into the clear water tank, according to circum- 
stances. The outlet from the latter is through a self-acting pen- 
dulum valve, which is accurately adjusted by means of weights 
attached to a lever, bearing on the pendulum, carrying a disc in 
the pipe. Should a sudden fracture of any magnitude occur on 
the pipe line the increased velocity of the water would carry the 
disc with it and release the lever at the other end of the pendulum, 
and by this means cause a vertical pipe to descend on the mouth 
| of the valve, and thus stop the flow of water. The main pipe is 
| 9in. in diameter, and is laid with bored and turned joints, put to- 
| gether with asphalte ; in fact, the whole of the straight pipes used 
| on these works have been laid in this manner. Immediately after 
| leaving the company’s property, the main to St. Asaph branches 
' off, and at the foot of Bodelwyddan-hill the junction occurs with 

the main which supplies Abergele and Pensarn. The Qin. pipe is 
then reduced to 7in., and is continued to the old works of the com- 
pany near Rhyl, where it is connected with the existing tanks, and 
also direct to the old main. 

H.M.S. Monarcu.—The turret-guns of Monarch are ordered 
to be fired for alengthened -- with battery-charges of 67 lb. of 
rifle ain powder, and 600 Ib. projectiles, to further 
test e guns and their carriages, which are Scott’s 
compound pivoting carriages. About thiriy rounds with 
battery-charges have already been fired from three of the 
four guns. We learn from a United States correspondent that while 
vhe ship lay at Annapolis she was visited by the paocignl 
naval authorities, who expressed unqualified approval of her. The 
Secretary of the Navy and many members of Congress went on 
board towards the end of February, when Captain Commons got 
steam up and went for a little cruise. He one round from 
each gun with shell, and a 501b. charge, toshow his visitors how the 
gun carriages worked. They expressed great satisfaction. 
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RAILWAY MATTERS. 


THE Arequipa-Puno Railway works have been inaugurated with 
great éclat. More Peruvian railways are projected. 

AFTER the proposal of an amendment by Mr. Samuda regarding 
the arrangement and a sharp discussion on its merits, the resolu- 
tion sanctioning the arrangement was carried by a large majority. 


THE City Commissioners of Sewers on Tuesday resolved, by a 
majority, to oppose the Metropolitan ~~ % 4 in their proposed 
abandonment of the line to Tower-hill, and in the erection of a 
station at the Mansion House. 

Mr. MOoLz, superintendent of the goods department at the 
Tiverton station of the Bristol and Exeter Railway, is in custody 
on a charge of embezzlement. It is stated that is defalcations 
amount to between £300 and £400. 

THE superintendent of the Great Northern line writes to the 
Times contradicting the report of danger to the royal train near 
Hitchin. Mr. Cockshoot was himself travelling with the train, 





-and saw that the line was both signalled as clear, and was 
actually so. 

THE Metropolitan Railway Company have issued a notice that 
a special train for the convenience of members of Parliament will 
leave Westminster Bridge for Edgware-road, Paddington, at 12.45 
a.m. (Sunday, Monday, and Thursday mornings excepted), calling 
at all intermediate stations. 

THE Tenbury and Bewdley line became the property of the 
Great Western Company on the 15th February last. In taking 
leave of the shareholders the directors congratulated them on 
having successfully carried out the line, and on having transferred 
the undertaking to the Great Western Company on fair and 
reasonable terms. 

On Tuesday night a public meeting, convened by the Metropo- 
litan Association for providing cheap and regular railway accom- 
modation for the working classes, was held in the Town-hall, 
Woolwich, to support the movement. Resolutions were passed 
in favour of constant trains for working people from 5 to 9 o’clock 
in the morning, at prices not exceeding 1s. weekly. 


THE half-yearly meeting of the Bedford and Northampton com- 
pany was held on Tuesday, when the report stated that the con- 
tract for the construction of the line between Bedford and Wolver- 
hampton had been entered into with able contractors at the 
estimated cost of £523,416. The chairman, in moving the adop- 
tion of the report, said the works on the line had been commenced, 





and the directors had every reason to believe that they would be 
well and rapidly constructed. 


THE limited mail from Edinburgh for the north of Scotland was 
run into on Monday while eopaaing the points at Tarbert Junction, 
on the Caledonian Railway, by a locomotive which was on its way | 
to Coatbridge. Fortunately, there were no passengers in the part 
of the train to which the accident occurred. The driver of the 
Coatbridgé engine stated that the distance signal was off, but that 
the home signal wason. This, owing to a fog, he did not observe 
till he was too close up to prevent the accident. 


THE Bournemouth and Christchurch section of the Ringwood, 
Christchurch, and Bournemouth Railway was opened for passenger 
and parcel traffic on Tuesday. The line will be of the greatest 
convenience to the public travelling from London, as up to the 
present time there has been no station within five miles of Bourne- 
mouth, though the place is visited by thousands annually. The 
line will be worked by the London and South-Western Railway 
Company. An Act of Parliament has alSo been obtained for the 
construction of a line to Poole which will accommodate the 
Western and Bristol traffic. 


THE body of a workman was found in a siding at the Brettell- 
lane station of the Great Western Railway on Friday afternoon, 
and he had apparently been killed by a blow from the buffer of a 

ds truck. Deceased was a stranger to the neighbourhood, 

ut it appeared he had been sent from the Saltley carriage works, 

near Birmingham, that morning, to do some repairs to a truck. A 

goods train was shunting in the siding where deceased was at 

work, in the course of the afternoon, and it is supposed the acci- 

dent occurred at that time. He had only recently been taken on 
at Saltley, and nothing is known of him. 


Mr. Farrier writes to the Z'imes :—‘‘I have in effect accepted | 
the chairman’s (Great Luxembourg Railway) offer—that is, I have 
agreed to build one of my engines for the company, and to take it | 
back if it should prove to be unsuccessful. The only question be- , 
tween us is a question of account. Ido not ask the company to } 
spend a farthing in experiments ; I undertake to quit them of all ; 
risk ; but I am not a millionaire, and though I can give ample | 
guarantees for the repurchase of my engine if it should not work 
to the satisfaction of the company, I cannot at present afford to 
lay out several thousand pounds on the chance of a deferred 
payment.” 

Mr. THomas Dunn, of Manchester, has produced two designs 
for narrow gauge locomotives, intended to obviate oscillation and 
secure plenty of adhesion. In one of these the engine is carried 
on six wheels, the cylinders are disposed in the centre line of the 
engine in an inclined position one over the other under the central 
axle. The upper piston is coupled to the leading axle, and the 
lower piston to the trailing axle; each of these axles has one 
central crank, and two overhung cranks, by the aid of which, and 
similar overhung, cranks, all three axles are coupled. In the 
second design three cylinders, one inside and two outside, are used 
to propel an engine with a single pair of high drivers. 


Art the half-yearly meeting of the Monmouthshire company, held 
at Newport, on Wednesday, it was reported that the gross revenue 
for the half year amounted to £79,055, as compared with £73, 356 
in the corresponding half of 1868. After placing £1000 to meet 
doubtful debts, £1000 to the reserve fund, and £5000 to the old 
re-laying account, a balance of £25,764 remained, out of which it 
was recommended that the usual dividends be declared on the 
preference stock, and a dividend at the rate of 5 per cent. per 
annum on the ordinary stock, leaving £428 to be carried forward. 
Mr. Cartwright congratulated the shareholders on the prospects 
of the concern. This was especially gratifying considering the 
depressed condition of the coal trade. agen de experience of 
thirty years he had never known that trade so as in 1868 and 
1869. The gross earnings of the half-year were larger then ever 
known before, and he was glad to perceive that, for the first time, 
£3653 had been charged to revenue for re-laying purposes. He 
believed that when the + disappeared from the 
accounts their shares would be at par. 


A FEARFUL accident occurred on February 25th to the regular 
morning train on the Mississippi Central Railroad for New Orleans. 
The train, leaving Humboldt behind time, ge | approached 
Buckner’s trestle, near Oxford, which is 40ft. high and over a 
ravine. The engine crossed safely, but the remainder of the train 
ran off the track, crushing the trestle-work and completely wreck- 
ing the baggage, mail, express, and three passenger cars. e 
cause of the accident is believed to have been the unsound con- 
dition of the trestle timbers, which permitted a rail to slip out 
of place, and thus switch off the cars, which crushed through the 
trestle work or plunged into the ditch. Every car was utterly 
destroyed ; the baggage, mail, and express freight broke loose and 
were scattered on the sides of the ravine in which the wreck 
plunged. The first and second passenger cars were shattered into 
ieces, The remaining pecsenger oar kept the track, while its 
‘orward end rested on the of the second car in the ravine 








at an inclination of fifty degrees. Two women, four children, 
twelve white, and three coloured persons are known to have been 
killed, and it is feared some others. Fourteen or 


fifteen passengers 





were injured, some of them fatally. 


NOTES AND MEMORANDA. 


PROFESSOR TYNDALL has just succeeded in igniting a diamond 
in oxygen by the concentrated rays of the electric light. He has 
no doubt of his ability to ignite it by the purely invisible rays from 
the same source. 

Mr. Henwoop thinks it more than probable that within the 
next two or three years we shall possess 1000-pounder guns, for 
the Russian Government do already possess such a gun, weighiog 
fifty tons, throwing projectiles of 1000 Ib. weight, with a charge 
of 130 lb. of powder. 


M. LALLEMAND finds that the direct action of sunlight converts 





crystalline sulphur into sulphur insoluble in sulphide of carbon. | 


By placing a solution of sulphur in sunlight concentrated by a lens, 
the author states that the sulphur is rendered insoluble and de- 
posited in the amorphous form. 

THE exposure of mineral oils to the influence of the sun causes 
them to absorb oxygen from the air, converting it into ozone. It 
changes the odour of the oils, and the ozone rapidly corrodes or 
oxidises cork and other bodies capable of oxidation. It also modi- 
fies the combustibility of the oil, making it less combustible. 

THE Royal Danish Society of Science, among other prizes, has 
offered one amounting to 170 dols. for the best essay containing 


an investigation of the movement of the air in a system of ven- | 


tilation. The essay may be written in English, French, German, 
Danish, or Swedish, and must be handed in before October, 1870. 

THE remarkable discovery has been made by Sir H. Barkly, 
governor of Mauritius, of four species of snakes and several species 
of lizards, in Round Island, asmallisland twenty-five miles from Port 
St. Louis, and separated by asea only 400ft. deep, no animals of that 
description being natives of the Mauritius. The flora was also found 
to be toa great extent specifically distinct, 

THE statistics of the American Pennsylvania crude oil industry 
for the past year are now published. The total production of the 
year was the enormous amount of 4,215,142 barrels, being a daily 
average of 11,548 barrels. The production of 1868 was 3,715,741 
barrels, the increase during 1869 over the previous year thus being 
499,401 barrels, the increase per day being about 1460 barrels. 

Tue following is a new method of obtaining gelatine. Crude 
animal substances, such as the flesh, fat, skin, tendons, bones, &c., 
either with or without a previous treatment with lime, are treated 
with benzole, or some othersimilar hydrocarbon, in a vessel provided 
with a condensing apparatus for saving any vaporised benzole, or 
in a closed vessel at an elevated temperature. After a few hours’ 
digestion, the hydrocarbon solution of the fats and oils is 
drawn off, and may be treated by any of the well-known methods 
for recovering the volatile hydrocarbon, which may be again used 
in subsequent operations. The oils and fats are saved and utilised. 
The animal matters, or purified glue-stock, is now ready for con- 
version into gelatine by heating with water in the ordinary way. 

A COMMUNICATION was recently made to the Paris Academy of 
Sciences by Mr. Gaiffe relating to the electro-deposition of nickel. 
Mr. Gaiffe employed, for the purpose of depositing the nickel 
rapidly and of considerable thickness, the processes invented by 
Mr. Adam. Upon the subject being brought before the Society 
for Encouragement, M. Bouilhet remarked that for a long time 
iron had been deposited to considerable thickness, and that Jacobi 
had regularly introduced the process at St. Petersburg. This 
same Jacobi, continued M. Bouilhet, also made known the means 
of obtaining thick layers of malleable nickei, by using perfectly 
neutral solutions, and it is very interesting to see the same pro- 
cess taken up in various forms by different persons. Nickel is 
very abundant, especially in Spain ; and about 15 per cent. of it 
is employed in the manufacture of white metal, and 20 per cent. 
is used in the coinage of Honduras. The present consumption of 
the metal is not large, owing to its high price ; but if it were pro- 
duced more cheaply it would doubtless be far more extensively 
employed. 

PoGGENDOoRFF, in his Annalen, mentions a remarkable pheno- 
menon which was exhibited in an experiment on the electric light 
in rarefied air, Two very thin platinum wires, whose points were 
placed opposite toone another, at adistance of one millimetre, were 
brought on to the plate of an air pump, and formed the poles of 
an inductorium. At the same time, the wire which corresponded 
to the negative pole was twisted round the bulb of a thermometer. 
It was then found that under full pressure of air the point of the 
negative wire glowed with a clear light, and behind was a train of 
a beautiful blue colour ; the height of the thermometer remaining 
unchanged. As the air was pumped out the point ceased to glow, 
while the blue light moved to a greater distance from the point, and 
towards the thermometer, which rose about 20 deg. Cent. (36 deg. 
Fah.). With morecomplete exhaustion of the air the bluelight moved 
further in the same direction, and left the thermometer, which 


| again sank, and all the parts towhich the wire was attached shone 
, forth in the beautiful blue light, while the point of the wire itself 


was almost devoid of light. 

Mr. J. N. DovuGiass recently read a vaper on the Wolf Rock 
Lighthouse before the Institution of Civil Engineers. He said 
that, when it was resolved to fit up for that lighthouse a revolving 
dioptric light, showing alternate flashes of red and white at half- 
minute intervals, the arrangement involved the consideration of 
the question of disposing in each beam the relative proportion of 
light to allow for the loss in red beams by passing through a ruby 
glass medium. The investigation of the subject was entered into 
by Professor Tyndall, the scientific adviser of the Trinity House; 
and asit was one which could not be determined with accuracy by 
photometric measurements, he, with the author, paid a visit to 
the Rock Lighthouse, near Liverpool, which had a catoptric 
revolving light showing one red flash succeeded by two of white 
at intervals of one minute, and inquiries and observations were 
made on this light at the Point of Air Lighthouse, at a distance 
of 114 miles, and at the Great Ormes Head Lighthouse, at a dis- 
tance of 30} miles. Experiments with red and white lights were 
also made in the experimental lighthouse of the Trinity House 
at Blackwall, and observations on these were taken from a station 
in Charlton, ata distance of twomiles. From these practical tests 
it was determined that the quantity of light to be appropriated to 
the red beam should be to that of the white in the ratio of 5275 to 
2250, or as 21 to 9 nearly. 

Mr. J. Hunter has analysed sea-water from various depths. 
The water was collected by fastening to the sounding-line a large 
brass 5 eines, provided at top and bottom with vales openi 
upwards. During the sinking of the cylinder the water passe 
through ; when the cylinder was the valve closed, and a 
sample of the water was thus captured from the lowest depth to 
which the cylinder had sunk. The observations were made at 
intervals of -» down to a depth of 2090ft. The temperature 
was found to vary from 50°5 deg. at 250ft., to 36°4 deg. at 2090ft., 
the decrease being very rapid at first, but at a lower depth 
scarcely appreciable. The gravity was 1°0275 at the surface, 
and the same at 1000, 1250, 1500, and 1750ft. respectively ; while at 
750 and 2090ft. it was 1°0273, and at 250 and 500ft., 1°0274. The 
number of grammes of oxygen per 250 c. c. varied very irregularly, 
being greatest at 1500ft., viz., 0017, and smallest at 750ft., ‘0006. 
The total quantity of gas per 100 c. c. also varied i 
largest quantity, 2°90, being at 1250, and the smallest, 2°20, at 
750ft. ith respect to the composition of the dissolv: 
me of carbonic acid was very large, and increased (wit 
e exception) proportionately to the depth, from 25°12 at 250ft. 
35°92 per cent. at 2090ft.; the proportion of nitrogen and 
oxygen decreased pari passu, that of the former nearly regularly 
from 52°42 at 250ft., to 43°54 per cent. at 2090ft. ; while the de- 
crease in the oxygen was less regular, being 22°46 at 250ft., from 
which it fell to 20°20 at 1500ft., but had increased to 20°70 per 
cent. at 1750ft., and 20°54 per cent. at 2099ft. The locality of the 
observations was lat. 47 deg. 39 min. N., long. 11 deg. 33 min. W.; 
the date July 23rd, 1869, 
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MISCELLANEA. 


THE sum for which Deptford Dockyard has been disposed of is 
75,000. 

THE mr of the Rivers’ Pollution Commissioners is printed, and 
about to be issued to members of Parliament. 

Ir is now settled that the great basin in the new naval port of 
Wilhelmshaven, bay of Jahde, is to be filled with water in the 
course of next April. 

M. PRILLEYX, in a paper “On the Effects of Frost upon 
Plants,” has shown that if the thaw is conducted gradually the 
plant will always revive. 

Sie J. Hay gave notice on the 11th inst. that in committee on 
the Army Estimates he should move that vote 15, for ordnance 
experiments, be reduced by £10,000, 

THE Sheffield Daily Telegraph reports that Clumber House, 
the magnificent seat of the Dukes of Newcastle, has just been let 
to Mr. Samuel Fox, of Deepcar, for £1000 a year rental. 

THE great success which is opening on the Suez Canal enter- 
prise is already acting most prejudicially on the interests of the 
owners of Liverpool sailing vessels employed in the China and 
Indian trade. 

THE Council of the Society of Arts have determined to convene 
for an early day a morning conference, to discuss the necessity for 
an official inquiry by royal commission into the relations of the 
State to science ; and Col. Strange will read a paper on the subject. 

A LeTTerR from Bogota, the capital of Columbia (or New 
Granada) vid New York, dated the 17th of January, states that a 


| treaty for permitting the excavation of a ship canal through the 
| Isthmus of Darien had been arranged, but was not yet signed, 





owing to the absence of the United States’ Minister. 


Mr. CarRDWELL states that the 25,000 Snider rifles will be ready 
in time to be served to the various militia regiments before they 
go out for training, and that they will be issued in the first place 
to the regiments in the Mediterranean ; secondly, to those which 
have been twice ; and, thirdly, to those which have been once 
embodied. 

On Saturday morning, while the workmen were engaged in 
drawing on shore the baulks of timber, &c., detached from the old 
temporary bridge at Blackfriars, now in course of demolition, two 
valuable horses slipped on the icy platform and rolled over the 
side. They fell a , wed of sixty feet, and one of them lighted 
on an upright pile, which went completely through itsbody. The 
second horse was drowned. The man who was in charge of the 
horses narrowly escaped. 

Tue London Engineering and Iron Shipbuilding Company 
(Limited), Poplar, have contracted with the municipal council of 
Shanghai, through Mr. A. 8. Rake, consulting engineer of New- 
castle-on-Tyne, for the supply of some bridges of ornamental 
construction for crossing some of the numerous rivers with which 
that municipality is intersected, and it is in contemplation, we 
understand, further to substitute iron for existing wooden bridges, 
as the latter :equire renewal. 


Mr. 8. J. Mackie thinks he has solved the problem of a rapid 
and easy ferry from Dover to Valais, by his swift Channel passenger 
steam-vessel, which will carry a thousand passengers at once, and 
roll not more than 13in. in the stormiest sea. He showed at the 
Royal Society's conversazione on the 5th inst. two models, one of 
which, eight feet in length, steamed merrily up and down a tank 
provided for the occasion. Two waterways, with three paddle- 
wheels working in each, extend from bow to stern; and it is 
asserted that the vessel, when built, will cross the Channel in less 
than an hour. 

Mr. HeNwoop believes it possible that the hydraulic propeller 
may prove more suitable for ships of war than the screw, that 
liquid fuel may supersede coal for generating steam, and that an 
efficient plan for sheathing the bottoms of our iron ships with zinc 
may be discovered. Considering that these at present unsolved 
problems may, and undoubtedly will, cause another reconstruction 
of our navy, involving an expenditure of £12,000,000 or more, Mr, 
Henwood believes it most unwise to lay down at the present time 
ironclads which will take two or three years to complete, at a cost 
of £30,000 apiece. 

ALTHOUGH Labuan is less than fifty square miles in area, yet it 
is so rich in coal that competent authorities have estimated it to 
contain 400 millions of tons of workable coal of good quality. 
This coal is now obtained by the most approved system of mining, 
and at a depth of 240ft. from the surface ; and the native work- 
men are instructed by the example of European coal-hewers, while 
at the same time all the miners, whether Europeans or natives, 
are enjoying good health and earning high wages. In short, the 
obstacles that for twenty years retarded the development of the 
coal mines exist no longer. 

Captain Hans Busk exhibited at the conversazione of the Royal 
Society on the 5th inst. a model of a steam lifeship, which he 
offers as likely to render good service where the lifeboat fails. 
The lifeship with a crew of thirty men is to keep the sea, and in 
case of falling in with a vessel in distress would render assistance 
from the windward, which would be easier and often more effectual 
than when borne from the leeward in the teeth of a gale by a life- 
boat. The lifeship could ‘‘ warp down” a boat toa helpless vessel, 
or, approaching near aud dropping anchor, could fire a rocket and 
send a line with the wind, and so establish communication. 

THE National Lifeboat Association state that since their last 
report twenty-one new lifeboats have been, or are about to be, 
placed on the coasts of the United Kingdom and the Channel 
Islands, Carriages and boathouses have been likewise provided 
for nearly all the boats. The institution has now two hundred and 
twenty lifeboats on the coasts of Great Britain and Ireland and 
the Channel Islands. During the past year these boats have 
rescued no less than eight hundred and seventy.one persons from 
various wrecks, nearly the whole of whom were saved under cir- 
cumstances which would have precluded their being saved by any 
ordinary boat. 

Mr. James Henderson, of New York, claims for his patent 
fluo-titanic improvement in the manufacture of iron and steel the 
following advantages :—Ist, iron of the highest grades, as to 
ductility, strength, and purity, may jbe produced } sam ordinary 
qualities of cast iron ; 2nd, manual labour is unnecessary, as the 
conversion of cast iron into wrought iron or steel is caused by the 

pont reactions of the fluxes with the impurities of the iron 
at high temperatures ; 3rd, cheapness as compared with any other 
process, as the iron in the titanic ore during the conversion is 
rendered metallic, and is incorporated for the most part in the 
metal, and it becomes equivalent to the same weight of pig iron ; 
4th, the facility with which steel may be produced, by merely 
varying the pA of the pig iron used; 5th, saving of fuel jcom- 
pared with puddling or analogous processes ; 6th, greater produc- 
tion from a given amount of capital invested, 

Tue largest photographic portrait lens ever made in this coun- 
try is one of 10}in. diameter, recently completed by Ross, and 








now in the — of Mr. Mayall, of Regent-street. It is an 
achromatic lens of great power, and will take portraits of any size, 


from the smallest miniature up to very nearly life size. It is 
made of glass of the whitest description, and its size admits so 
large a volume of light that photographs covering a space of 10in. 
by 12in. may- be done in eight seconds. The lens renders in the 

tograph all that is seen in the optical image, and this so truth- 
Pally that the coarseness and exaggeration belonging to large 
photographs taken with inferior lenses are altogether absent. In 
the open air groups of fifteen or tweuty persons (each face about 
the size of a-sovereign, and the whole picture 24in. by 24in.) can 
be taken with the short exposure of ten seconds. The cost of 
manufacturing the lens was upwards of £200, but it may be said 
to be worth its weight in gold. 
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COMPETITIVE LAMPS FOR THE THAMES EMBANKMENT. 
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It is gratifying to see the Thames Embankment so far com- | 
pleted as to be ready for the final arrangements for lighting. 
The new portion of the embankment between the Temple Pier | 
and Blackfriars Bridge is rapidly approaching completion, and, | 
simultaneously with its advancement, the low-level sewer, the 
Metropolitan Railway, and the parts of the new Blackfr‘ars 
Bridge joining into the embankment works, are all evidently 
approaching their last stages. Considerable portions of the rail- 
way along the embankment are already arched over, the Hun- 
gerford Railway Station is in a forward state, and there are 
tokens on all hands that the final additions to the work must ere | 
long be made. As a preliminary to these finishing arrangements, | 
three specimen lamps have been fixed in their places, just aLove 
the Waterloo Pier, awaiting criticism and decision. The l»smps, 
of which we give engravings above, are respectively furnished by 
Messrs. Turner and Allen, of Thames-street, the Coalbrook- 
dale Company, and Mr. Vulliamy, the two former in cast iron, 
bronzed, the latter a plaster cast only. They are all three of 
careful design and workmanship, with many points of adaptation 
to their purpose, which has evidently been carefully kept in view 
in their production. The Coalbrookdale Company’s pillar, 
the centre one engraved above, from designs by Mr. Butler, 
is a very ambitious work. Two bold cornucopias depend 
from the lower portion of the shaft, pouring fruits and 
flowers on its base, these surmounted by two figures with | 
a lighted torch preparing to light the lamp itself, whilst the | 
river side of the base is ornamented with a caduceus and trident, ' 











and its opposite side by a wreath of oak leaves, with the date of 
erection. We think the designer has been much too ambitious, 
and whilst we take exception to the consistency and coherency 
of the ornament as a whole, we are still less pleased with the 
general effect, which is somewhat grotesque, very heavy, and not 
at ail a good finish to the handsome granite base, and massive 
quiet lines of the river wall. 

Messrs. Turner and Allen’s pillar, represented by the left- 
hand cut, and designed by Mr. Bazalgette, is in much 
better taste, and far more in keeping with its position. 
The lion’s mask beneath on the river side is consistently 
carried out in the well-modelled lion’s paws, forming a picturesque 
base to the gracefully modelled shaft, the ornamentation of 
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which is artistically wrought, in excellent taste, and cast with 
a care and sharpness that give value to the work. The defect of 
the pillar is the non-adaptability of the base to its position, 
which is on a level with the eye, and thus produces a sensation of 
non-repose and unrest inconsistent with its purpose, and not 
at all pleasing. Had the base been below the eye the 
effect of the whole would have been greatly enhanced. The 
entire design, too, has a slightly squat and depressed look, 
though we hesitate to criticise further a work in most points su 
very good. 

The third pillar, designed by Mr. Vulliamy, and modelled by 
Messrs. J. and C. H. Mabey, is put up in plaster, and suffers in 
comparison with the sharpness and surface of its competitors. 
From a graceful and well-proportioned base, its centre, orna- 
mented with a mask and wreath, with side medallions of the 
trident and caduceus, and its ends bearing the City arms, springs 
a graceful and exquisitely proportioned shaft,’ whose lower portion 
is formed by two dolphins, realistic enough in form for a pre- 
raphaelite, and, yet subordinated to the design with perfect 
adaptability. The ornamentation of the column is as excellent 
as the design is good and fitting, and the artist has hit the 
happy medium between frippery and fantasy. There can be no 
question that this is the design, of the three, best suited to the 
work, and our conviction of this, arising from a careful and close 
examination, was confirmed by the result of a view from the 
river from the deck of a passing steamer. Weare not quite sure, 
however, that the repetition of a prononcé design would be, in 
the end, agreeable. 














CIGAR-MAKING 


WE are indebted to our contemporary the Scientific American 
for the range omg | engraving poms description of the machine 
for making cigars which has recently been brought out by the 
American Cigar Machine Company, of New York. It is said that 
the use of this machine results ina large saving of time and labour, 





MACHINE. 
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and, moreover, much that is uncleanly in the hand manufacture is 
done away with. 

A pair of rollers A are revolved through a system of gearing, 
either by hand, foot, or other power. The rollers are turned con- 
cave longitudinally, the curve of the concavity corresponding to 





the required outline of the form of cigar desired. Another pair 
of rollers B, of precisely the same shape as A, are journalled in 
the upper part of the machine. This upper half of the case C is 
pivoted or hinged to the lower half of the case D, both C and D 

eing of sheet brass and of a graceful form. A handle E is used 
to close the upper half C upon the lower half of the case when the 
machine is in use, and a latch F then holds it firmly closed until 
it is again released. 

When the machine is closed as described the ends of the upper 
pair of rollers B shut down upon the small friction roller G, and 
are also run into gear with the = of the lower pair, which 
communicate the motion of the lower pair of rollers to the upper 
pair. Each of therollers of the lower pair of is geared to revolveinan 
opposite direction to the other, and consequently, when the upper 
rollers are set in motion, they revolve also in opposite directions. 
A roll of tobacco, therefore, placed between these rollers, would 
be equally compressed towards the centre, while it would be rolled 
around at the same speed of the rollers, but without causing any 
strain upon the leaf, which is liable to tear it. A ‘“‘header” H 
shapes the head or mouth end of the cigar, and the roll of tobacco 
is made to enter this ‘‘header” by the action of a small 
coiled spring behind the friction roller G, which thrusts the roll 
of tobacco toward and into the “‘ header.” These are the essential 
parts of this simple machine. 

The operation of making a cigar is 2s follows: The filling is pro- 

rtioned out in the hand as in making cigars by hand, and being 
fightly rolled together, and inclosed in a portion of a leaf or 
‘*binder ” in the ordinary manner, is placed in the machine, which, 
being closed, immediately rolls it down to the proper shape. The 
wrapper, previously cut to the required form, and having a little 
gum tragacanth put on to the mouth end, as in ordinary cigar 
naling, © then fed in obliquely under the front edge of C, and is 
beautifully and evenly wound about the filling, and the mouth 
end which enters the header is shaped with the utmost nicety and 
dispatch. All that remains to complete the cigar when taken from 
the machine is to cut it to the required length. From five to six 
sets of rollers are furnished with each machine, for different sizes 
and shapes of cigars, and the taking out of one set and the insertion 
of another occupies only about five minutes, 





THe SvEz Canau.—A lecture on this subject was delivered on 
Monday evening at the Bedford Institute Working Men’s Club in 
Wheeler-street, Spitalfields, by Mr. Edward Hall, F.S.A., who 
has given several lectures on the Suez Canal to institutions 
affiliated to the Working Men’s Club and Institute Union. After 
some preliminary reference to} the geography of the two hemi- 
spheres, and to different isthmuses, Mr. Hall spoke of the canalisa- 
tion of the Isthmus of Suez by the ancient tians, and the pro- 
ject of the First Napoleon, and then narrated the history of the 
present canal, described its features, and explained the mechanical 
contrivances by which the work was brought to a successful ter- 
mination. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





S1r,—I beg to forward you a design of a goods locomotive, which 
is an endeavour to see whether something could not be done 
towards solving the question of constructing heavy goods engines 
with a large number of wheels, so that the distribution of weight 
to each will not injure the permanent way, and, consequently, an 
extended wheel base, without having recourse to the double bogie. 

The salient features of the design are as follows :—That the 
driving power communicated to the wheels should be equally dis- 
tributed, as well as to facilitate the arrangement for traversing 
curves of moderate sharpness, four pistons are employed that are 
attached to the leading or first and fourth pairs of wheels, and so 
arranged that one cylinder serves for two pistons, as well as one 
set of valve gear, which greatly simplifies the engine and reduces 
the number of working parts. By an inspection of the design it 
will be seen that the pistons in one cylinder move towards and 
from each other, the arrangement of ports being such that the 
steam is distributed as desired by one slide valve, and the crank 
pins to which these pistons are attached being in opposite direc- 
tions from the centres of their axles, the wheels will revolve the 
same way. It is also evident from this, that as the pistons, with 
their connections, work in opposite directions, their ta will 
counteract each other, and no rocking motion be imparted to the 
engine, although with outside cylinders. As all the wheels are 
connected by coupling rods no slipping can interfere with the 
proper working of the pistons. 

With regard to the arrangement for traversing curves, the first 
and fourth pairs of wheels have no sideway play, but the axle 
boxes of the third and fifth have no flanges, so that they can move 
laterally and suit themselves to a curve ; the tires of the second 
pair at the same time having no flanges, it will be seen that while 
the engine is going round a curve the frame will not be subjected 
to any lateral strain, its centre line always lying equally between 
the first and fourth pairs of wheels, the sideway motion of the 
others occasioning no disturbing influence. Also that the third 
and fifth pairs should not be allowed to play loosely between the 
rails, they are connected together in such a manner that one 
cannot move laterally without the other doing so in an opposite 
direction, which could only occur onacurve. This is effected by 
a beam moving on a pivot under the axle of the fourth pair of 
wheels, and connected to ribbed bars which carry the springs of 
the pairs of wheels in question, the other ends of which the frame 
rests upon at points on which these bars move like a radius; at 
the centres of these bars rods are attached connecting them to the 
opposite axle boxes—shown in the end elevations crossing each 
other—and thus by inspecting the plan where the engine is shown 
on a curve it will be understood how the arrangement acts. The 
worst feature of the whole is that the axles do not radiate to a 
centre, but an arrangement which will obviate side strains to the 
frame, and therefore, to a great extent, the rapid wear of the tire 
flanges, will accomplish a great deal. 

e advantage of this engine would be, if proved to work satis- 
factorily, in cost of construction, with greater tractive power, 
while the distribution of weight to the wheels need not be increased 
beyond the proportions of the ordinary goods locomotive. The 
frame plates of the engine are in one piece from end to end, the 
boiler of the usual type, with the heating surface, area of grate, 
&c., depending, of course, on the size of cylinders adopted. 

H. G. HoLBorow. 








METALINE, 

Srk,—I have read your article on dry bearings, and I know 
your columns to be open to correct information on that which is 
new and useful. I have repeatedly, while in the United States 
last year, examined and watched daily the behaviour of metaline 
when submitted to heavy pressure per square inch of bearing 
surface ; one and a-half tons per square inch, and 1000 revolu- 
tions per minute. As also at high velocities, in some cases a8 
much as sixty-two thousand revolutions per minute. You doubt- 
less, Sir, treated your readers to a novelty when you told them 


























ue saw one running at ten thousand revolutions per minute. 
You may now goa step further, and give them a six-fold treat, for, 
in a few days hence, those of your readers who desire to visit 
Burlock and Benger, at No. 1, High Holborn. will have the 
pleasing reflection of seeing a spindle running without oil at a 
velocity of sixty thousand revolutions per minute, and which, 
after running from January to December, would defy Whitworth 
to show any wear. 

You have very justly called it one of the best inventions of the 
day, for it is based alike on correct mechanical and chemical 
principles. But of this your readers will hear more hereafter, as 
a paper will be read before the Institution of Civil Engineers, 
Great George-street, next month, embracing both the theory and 
practice of metaline, and as mills are being fitted with it, and 
some of it is on the way from New York to this country, to be 
applied to the rolling stock of railways, you will be able shortly 
to give your readers some knowledge of metaline. af 

The distinguished inventor of the substance known as metaline 
is Professor Gwynne, of New York, late Professor of Chemistry 
to the United States Treasury, and a gentleman standing in the 
fore rank of chemists. THOMAS ADAMS, 

Laurel Grove, Penge, March 7th, 1870. 





SUBMERGED BUOYS AS A BASIS FOR STRUCTURAL ERECTIONS 
IN DEEP WATER. 


Str,—The purposes and situations of structures in deep water 
are so numerous and various that every available principle becomes 
worthy of record. I suggest the application of submerged buoys 
to such uses, and my reasoning is this. If you have a water-tight 
vessel with a certain floating power, say equal to 100, and to that 
vessel you attach a weight equal to 110, and cast it into the water, 
both weight and float goto the bottom. But if they are con- 
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nected by a line the weight alone sinks to the bottom, and as 
soon as it has found its resting place the descent of the float ceases. 
It becomes stationary above the weight, with the length of the 
line between them. _ this —— ; float — — 
markable property ; the original weig! ving ce exert a 
sinking Han it can only be further depressed by a new load 
greater than its ascensive power of 100, In still water a vessel 
wholly submerged has obviously great advantage in point of 
economy, perhaps fourfold, over one partially immersed ; but 
where the surface is agitated there is the further advantage that 
the submersion may be fixed at the dead water point, and up- 
rights of small comparative sectional area alone be exposed to the 


water is p 
—usually charcoal—is carried " e 
driver is provided with a foot-brake. The valves in this case are 

















SECTION THRO. | 
TRAILING WHEEL 


action of waves. This isindicated inthe diagram, Fig. 1, where the 
float A is kept at dead water by the line C attached to the weight 
B, and the mast D rises through the limits of agitation to any re- 
quisite extent. The second figure shows a couple of these 7 
applied to the cross section of a pier or jetty where the upright 
posts, horizontal bearers, platform, and parapet, being well con- 
nected and braced, would give firmness and the requisite degree 
of rigidity. It is supposed probable that some means of submerg- 
ing the buoys may supersede the use of weights should the prin- 
ciple be practically adopted ; and from the known effect of deep 
water currents, some kind of anchorage would be essential in 
situations exposed to their influence. 


Carlton Chambers, March, 1870. THOMAS Morris. 





COMMON ROAD STEAM CARRIAGE. 

Sir,—The enclosed sketch and description of a small steam car- 
riage that I have had at work for upwards of a year may possibly 
be of interest to some of your many amateur readers :— 

The boiler is 15in. diameter, and 3ft. high, of ,',in. plate, chain 
riveted ; the furnace 12}in. diameter and l4in. high. There are 
twenty lin. brass tubes, and one iron stay tube; the top cover 
and tube plate are bolted to an angle iron on the boiler, and can, 
along with the tubes, be easily removed for inspection and clean- 
ing. The boiler is carried on the frame of the carriage by a pair 
of box-saddles, in which the cylinders are set. The engines work 
the driving wheels of 3ft. diameter direct; each engine has a 
separate regulator, and can be driven singly or combined. The 
pon oar ok are 3in. diameter and 6in. stroke, with a trunk of small 
diameter, the connecting rod of which is jointed on to the rockin, 
beam, and a second connecting rod drives the crank. It is fitte 




















with two pumps, one of which is worked by hand. A tank for 
vertically behind the boiler, which is felted ; fuel 
ied beneath the stoker’s seat. The 


driven by the simple system of levers shown in the engraving ; 
and although the steam is not well distributed, I think its sim- 
J compensates its disadvantages in such a small machine, 
e greater portion of the load is available for traction, the centre 
of gravity kept well down, and the heat of the boiler as far dis- 
tant as possible from the driver by this arrangement; and the 
stoker can attend to all his duties without moving from his seat. 
The weight, loaded with two ms, fuel, and water, is about 


1200 Ib. Steam is carried from 70 Ib. to 100 lb. Ona good level | 
the boiler will hold steam up to ten or twelve miles an hour, an 
it can ascend incines of 1 in 20 with both engines at half speed. 
The machine was made ye myself, with the help of a native 
smith and a bo 3hin. 

ticularly good job ; 


the, and is, co uently, not a par- 
but there can be no doubt that, with a Field or 
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ot boiler, and good workmanship, an souainaty handy and 
pls steam carriage could be turned out on this plan. 
J. A. ARMSTRONG. 
Lieut. R.E., Ex-Engineer 2nd Division L. and Pnd. 
Raurilpindee, Punjab, January 25th, 1870. 





NARROW GAUGE RAILWAYS. 


S1r,—Will you permit me to ask “‘ Contractor’s Engineer” oneor 
two questions, which may tend to throw a little light on the subject 
as discussed in your pages. I will suppose the following case :— 

A line of railway is about to be constructed in a colony where 
labour and the requisite materials of construction are about half 
as dear again as in this country. The district to be traversed is, 
with one or two exceptions, moderately easy, ranges of rolling 
ground, or low hills alternating with valleys. There is little forest 
ground, and one considerable creek has to be crossed. The width 
of the creek varies from 300 yards to 50ft, in a length of about five 
miles. It is probable that one short summit tunnel will be needed, 
unless the maximum grade is increased from about lin 100 to 1 
in 79 


79. 

The length of the line is about 70 miles, with a sea port at one 
end. The nnmber of passengers to be carried each way in the ov 
would be at present about 300, by far the larger portion of whic 
number start from either terminus, the mid-station traffic being 
very small, Provision must be made for carrying 900 passengers per 
day, however, from each terminus. No greater average speed 18 
asked than 25 miles an hour, including stops. There is, in addi- 
tion, a mineral and goods traffic of about tons per day to be 
provided for, two-thirds of which is from up-country to the sea- 

ort. 

This much premised, I now beg to ask ‘‘ Contractor's Engineer” 
whether he would put down a line of 3ft. 6in, gauge, or 5ft. 3in. 
gauge, or of 7ft. gauge, pointing out to him that the whole sum 
available for construction is £630,000, for which the line must be 
fully completed, and stocked with sufficient rolling stock to work 
the traflic I have named. About £20,000 must be deducted from 
the foregoing sum for the purchase of land. To encourage 
economy, a bonus of 33°5 per cent. will be paid to the contractor 
on all moneys legitimately saved out of the £630,000. 

**Contractor’s Engineer” appears to believe that it is more 
economical to work broad gauge lines than narrow gange, simply 
because they are broader. Now if this be true, the 7ft. gauge 
must be better than the 5ft. 3in. gauge. If not, will your cor- 
respondent kindly say why it is not? And will he also define 
what is really the most economical gauge? if the /it. is not, 
where, in other words, does he draw the line? 

London, March, 12th, 1870. An OLD SLEEPER. 





S1r,—The letter in your paper of the 11th inst. by ‘ Contractor’s 
Engineer” leads one to believe that he takes great interest in the 
question at issue. But we have no reliable data to work upon, nor 
will, I believe, Mr. Spooner’s paper give the required information, 
as I will endeavour briefly to show; so the arguments of your cor- 
respondent are of little value. 

The Queensland Railway mentioned cannot be taken as an 
example. The whole affair seems to have been a bungle from be- 
ginning to end; but, looking at it in the most favourable light, we 
should have to allow for ditference in the price of labour, material 
for construction, climate, compensation, and the peculiar require- 
ments of the country. 

The Festiniog Railway, it must be remembered, was made years 
ago, when there were none of the modern appliances for speedy and 
economical perfection of such works—the embankment from Port- 
macdoc tothe opposite shore, about a mile distant, on this line— 
is a case in point. In the course of construction there appeared 
difficulties, then considered insurmountable, which to-day could be 
readilyovercome. 'Thenecessary operations forthis work were com- 
menced simultaneously at either side; large quantities of rock were 
blasted from the rocks in close proximity and conveyed to the required 
spot, but not in sufficient bulk, as what was not washed away by 
the succeeding tides buried itself deeply in the sand, so that there 
is a much larger quantity below than appears above the water ; 
indeed, when the work was approaching completion it seemed to 
baffle the skill of the engineers, and was thought hopeless, the 
space or channel getting daily more narrow, and so increasing the 
enormous velocity of the current. This difficulty was not overcome 
until several barges heavily laden with stone were sunk in the 
gap, and a favourable opportunity seized for completing opera- 
tions after a fabulous outlay. 

I must admit my inability to discuss the civil engineering 
phases of this question, that is not my forte; but as to the efficient 
and economical working of the line when made there is, in my 
mind, little doubt. Allow me, while anxiously waiting for the 
promised paper, to offer a few vague remarks, 

I believe narrow gauge railways to be eminently adapted for our 
colonial passenger and goods traffic, and think that they might 
be advantageously adopted in ironworks, shipbuilding yards, and 
locomotive works, as at Crewe; although I hardly think that Mr. 
Spooner’s 3in, gauge would yield large dividends except in the land 
ot Lilliput. The peculiar construction of the carriages of the 
Festiniog line render them more safe and comfortable than those 
on other lines, and they will late more p gers in pro- 
portion to their first cost—which I conceive tobe one-fourth—than 
ordinary gauge conveyances. A first-class miniature carriage will 
seat comfortably fourteen persons ; carriagesof other lines, thirty- 
six, and of course the cost of repairs is relatively less, Trucks 
could be made equally suitable for carrying iron, coal, stone, 
horses, raw sugar, coffee, &c., but it isan open question whether 
= sheep, timber, or cotton (unless pressed) would be a paying 
oad, 

The Festiniog Railway was constructed with a special view, viz. 
to carry slates only to the port of shipment, to save time, and 
lessen the danger of breakage, which must occur in other modes of 
transit, and was not made to pay, in the literal sense of the term. 
The passenger traffic returns which we hope to see cannot be taken 
as fair, because there are thousands of quarrymen conveyed by it 
weekly who are charged a minimum rate by the company to the 
owners of the quarries ; and it is my impression that passenger 
traffic, adopted a short time ago, was more for the conveni of 





the 24th December the ‘general list of petitions” is made out at 
the private bill office, and the bills registered according to a pre- 
scribed order in readiness for the examiners on standing orders. 
Not less than seven clear days’ notiee must be given of the ex- 
amination of a petition. Petitions may be opposed by memorials 
complaining of non-compliance with standing orders. When the 
examiner has done his work the petition must be presented to 
the House not later than three clear days after it has been en- 
dorsed by the examiner. If the petition is endorsed, ‘‘ Standing 
orders not complied with,” the House in each case refers the bill 
to the standing orders committee, which may report either against 
the petition, or recommend that certain standing orders be dis- 
pensed with. The Committee of the House of Commons on 
Standing Orders does not examine witnesses, but accepts the evi- 
dence given before the examiner. The practice in Lord Redes- 
dale’s committee on standing orders is different, and involves a 
cumbrous and costly anomaly. The Commons Standing Orders 
Committee, Colonel Wilson Patten chairman, has, for instance, 
agreed to recommend that the standing orders be dispensed with 
in relation to the competing Glasgow tramway bills, which were 
reported upon by Mr. Frere as not having complied with the 
orders. This recommendation does not conduct the promoters 
“out of the wood,” as the costly contest, which lasted for three 
or four days before the examiner, may be repeated by Lord Redes- 
dale’s committee calling witnesses, as the Lords take power to do; 
and the bills, although they may pass in the Commons, may be 
thrown out in the Lords on Lord Redesdale’s recommendation 
that the standing orders be not dispensed with. This is, of course, 
assuming that these tramway bills are allowed by the House to 
proceed, Bills are presented for first reading by being deposited 
in the private bill office not later than one clear day after the 
presentation of the petition ; or, if the petition has been referred 
to the Standing Orders Committee, then not later than one clear 
day after leave has been given by the House to proceed with the 
bill. Not less than three clear days nor more than seven must 
intervene between the first and second reading, unless the bill 
shall have been referred to the examiners, in which case not more 
than seven clear days are tointervene between the report of the ex- 
aminer, or of the Standing Orders Committee, and the second 
reading. ‘Three clear days’ notice of the second reading must be 
given at the private bill office, but not before the day after that 
on which the bill has been ordered to be read a second time. 
Petitions in favour of private bills may be presented to the 
House through the private bill office, time not limited. Petitions 
against private bills must be lodged not later than ten clear days 
after the first reading. The last day for presenting petitions against 
the first batch of private bills read a first time in the Commons 
in this session, under the standing order just referred to, was on 
Monday, the 22nd ult., when 322 petitions had been presented 
against ninety-eight bills. Since then petitions have been lodged 
at the rate of between twenty and thirty per day, according to 
the margins of date from the first readings of the smaller batches 
of bills which followed the first great array. The uinety-eight 
bills referred to, with the sixty-six to commence in the Lords, 
the smaller numbers of bills more recently read a first time in 
the Commons, the fewer bills not yet disposed of by the ex- 
aminers, or the Standing Orders Committee, make up, with sume 
half a dozen dropped bills, the 240 on the ‘* general list.” 

Our readers will be aware that a large proportion of the 322 
petitions nominally against the ninety-eight bills, as above re- 
ferred to, are for a locus stundi, and clauses, rather than with the 
design or desire that the bills should be thrown out; but, on the 
other hand, many of the petitioners mean to fight a@ (outrance. 

In addition to the memorials and petitions referred to, there 
are provisions for others of a different character, such as petitions 
for or against dispensing with standing orders, for reinsertion in 
the ‘‘ general list,” for leave to deposit a petition for a bill, and 
for additional provisions, all of which are referred to the Standing 
Orders Committee, or the examiners of petitions. The proceed- 
ings of committees, their reports, the third reading, Lords’ 
amendments, and how they are dealt with, may be deferred topics; 
mean time, the next stage, which has now been reached, is the 
grouping of the bills, the striking of the panels, and the appoint- 
ment of the committees, 

The petition lists give better promise of a harvest to parliamen- 
tary counsel and professional witnesses than did those of the last 
two sessions. The petitions are numerous, and it cannot ba 
doubted that many of the great corporations that pray to be 
heard by counsel will put in appearances. The London and 
North-Western additional powers bill has a dozen petitions to 
face, the opponents, real or nominal, including the Great 
Northern, tue Midland, and the North-Eastern Railway Com- 
panies ; the steam vessels bill of the same company is opposed by 
three great railway, and by two shipping companies and others. 
The Great Eastern Company’s bill, and those of the East-London 
Company, the North british, and Caledonian Companies, are also 
likely to be keenly contested. The Metropolitan Railway Com- 
pany bill will be opposed by the Metropolitan Board of Works 
and the corporation of London; and the Metropolitan District 
Company’s by the same opponents, and, in addition, by the Com- 
missioners of Sewers. ‘the Metropolitan and St. John’s-wood 
extension westward will be opposed, as might have been expected, 
by the North London Railway Company, which has a locus standi 
in that locality, more readily understood and admitted than in 
relation tothe Pimlico, Peckham, aud Greenwich Tramway Exten- 
sion from Greenwich to Woolwich, which the North London also 
opposes. The greatest contests, however, would have been 
in connection with the numerous tramway bills, metro- 
politan and provincial, most of which are opposed by many 
petitions, and, notably, the Manchester and Salford bills, one and 
two, against which there are above fifty petitions; the proper 
hearing of which, if all the petitioners were to appear by counsel, 
and their allegations to be supported by witnesses, would seem 
to involve the need of some such provision as the fitting up of the 
great central hall of the House, and the accommodation under 
Salviati’s glittering mosaics of the committee and crowd of 
parties in the cause, somewhat after the manner of the special 
services under the dome of St. Paul's, 


The select committee on Tramways has been nominated, and 





oc Fe acai public than as a source of profit to the share- 
ae ers, 
I can fully endorse your remarks as to the facilities courteously 
afforded strangers for visiting the works. J. F. G. 
Glasgow, 15th March, 1870. 








PRIVATE BILL LEGISLATION. 


We do not know whether the complaint made by a discon- 
tented cabman the other day is well founded, that the laws in 
force for the control and direction of his trade are more numerous 
than the ordinances of Moses for the guidance of the children of 
Israel during their long sojourn in the wilderness “under new 
and trying circumstances;” but the complaint, if made by the 
railway interest, would certainly have to be accepted. If the 
Legislature has done little or nothing besides for the railways, it 
has certainly given them abundance of law and regulation. From 
the earliest inception of a railway scheme until the bill becomes 
an Act, its promoters have, at great cost and with much care, to 
“*stand upon the order of their going, and go at once,” after "en- 
tering upon their course. It may not be inappropriate at the 
present stage of the private bill legislation of the session to offer 
a few words of explanation touching the order of private bill pro- 
ceedings in Parliament. 

These really commence on the 30th of November, when plans 
and sections have to be deposited. On the 23rd December the 
, for the bill and printed copies thereof have to be 1 

0! 


x the use of members and others at the same office. On or after 





ists of nine members, almost all men of large experience as 
chairmen and members of private bill and select committees. The 
** cast” is Mr. Shaw-Lefevre, chairman; Colonel Wilson Patten, 
chairman of the General Committee on Railway and Canal Bills, 
and of the Committees of Selection ; Mr. Ayrton, Chief Commis- 
siouer of Works ; Mr. Sclater-Booth and Mr. Dent, both of whom 
have large experience as chairmen ; Mr. C, E. Cawley, one of the 
members for Salford, and a civil engineer; Mr. Hibbert, Lord 
George Hamilton, and Mr. Lock. The proceedings of this com- 
mittee are looked forward to with great interest. From its consti- 
tution we should say that the promoters of tramways as private 
bill speculations have not much to hope for from the com- 
mittee. 

A number of the miscellaneous private bills that have been taken 
by the committees presided over by Lord Henley (Group C), and 
by Viscount Enfield (Group E) have been got donde, amongst 
others the Northampton Market and Fairs Bill, and the King’s 
Lynn Gas Bill. 

The Lords’ Committees have passed the Rainhill and St. Helen’s 
Gas and Water bill, and some others, during the week. To-day 
they enter upon the important bill of the Brighton Company for 
the abandonment of the Surrey and Sussex line, 

_ Four additional Commons’ Committees will commence their sit- 
tings next week, viz., on Group 6, railway bills, Mr. O'Reilly, 
chairman, The committee will commence on Tuesday with the 
Great Eastern (General Powers) Bill, On Group 5 of railway 
bills, Mr. Hardcastle, chairman, which will commence on Wednes- 
day with the Chesterfieldand Brampton Railway Bill. OnGroupD, 
Mr. Goldney, chairman, which will commence itssittings on Tuesda 
with the Leeds Corporation and Gas Bills, And, on Group rr 


Mr. Monk, chai which will deal with sundry local board 
and gas bills, and sit for the first time on Wednesday next, 


THURSDAY AFTERNOON. 

The Select Tramway Bill Committee met this afternoon to 
choose a chairman and consider the order of proceedings. Mr. 
Shaw-Lefevre was chosen chairman. Among other members pre- 
sent were Mr. Sclater-Booth, Colonel Wilson Patten, Mr. C. E. 
Cawley, and others. The corporations of Liverpool and Birming- 
ham were represented, also the Manchester Stage Carriage Com- 
pany. Mr. Rees appeared for the companies that have obtained 
Acts to make tramways in the metropolis. Mr. Shrubsole ap- 
peared for the Metropolitan Board of Works, and Mr. John 
Morris for the promoters of certain tramway bills now before Par- 
liament. Each of these parties, and the railway companies in addi- 
tion, willbe heard before the committee by counsel and witnesses. 





SALE OF THE OAK FARM [RONWORKS, BLAST 
FURNACES, AND COLLIERY PLANT. 


THE above ironworks, &c., are situated at Kingswinford, near 
Dudley, and were sold by auction on Tuesday and Wednesday, 
March Ist and 2nd, by direction of the proprietor, Sir 8. KR. 
Glyn, Baronet; Messrs. Oates, Perrins, and Wooldridge, of 
Stourbridge, being the auctioneers. The history of these works 
is somewhat interesting; they were constructed about thirty 
years ago, by a company, including amongst others, Sir 8. R. 
Glyn, Lord Lyttleton, the Right Hon. W. E. Gladstone, the 
present Premier (these gentlemen having married two Misses 
Glyn), and Mr. Boydell, the latter being the active and man- 
aging partner. ‘The works were put down regardless of expense, 
and with proper management would doubtless now bave been the 
model of the South Staffordshire iron district. The blast fur- 
naces turned out the once famous Oak Farm cold-blast pig. 
Attached to the casting house of the furnaces was a large, com- 
modious foundry, where castings were made from the above 
named pig. ‘There were also erected a large double forge and 
several mills, driven by a heavy beam engine made on the pre- 
mises. It seems that Mr. Boydell tried at almost everything, 
such as castings, engines, cannons, and all descriptions of mer- 
chant iron. One of the first traction engines was made here, and 
called ‘* Boydell’s walking engine,” it had two cylinders 10in. 
diameter, and working each a 2ft. stroke, it was constructed to 
lay down its own rails, and has been used laterly to drive a 
foundry fan. It was sold, as will be seen, for £66, and the pur- 
chaser had a bargain, as we believe it contained a copper fire-box 
and brass tubes. Mr, Boydell was continually introducing 
patents, and adapting the works to new productions, and had 
managers at almost every corner of the works. The last step 
which brought things to a climax was the commencement of 
making at the works edged tools; men were sent for from Shef- 
field to make these tools, and it is said that they were bribed by 
their former masters to make the tools in such a manner that 
they would be of little credit to their makers; but, however 
this may be, it is a fact that these goods were returned to such 
an extent for being of bad quality that the works were brought 
to a stand. After running for about eight or nine years the 
liabilities are said to have been £250,000. The works then stood for 
five years, and were run at the end of that term for three years 
by another firm, who for some reason were not able to carry on 
longer. They have since stood; there have been two or three 
sales, and a quantity of the useful articles have been sold by 
private treaty. The remainder were sold on the before men- 
tioned dates. It will be seen that a large quantity of the lots 
sold for about the price of cold-blast scrap, it having been stated 
at the commencement of the sale by the auctioneer that by far 
the larger quantity were made from the famous Oak Farm cold- 
blast pig; but we have an idea, as some of the articles seem to 
be, comparatively speaking, of modern construction, that a great 
deal of hot was bought for cold blast. The largest item in the 
sale was the blast engine ; it had lately been valued by an en- 
gineer of some repute at £900 to remove, but no one going above 
the reserve bid (£400), it was withdrawn. The result of sale, 
with full particulars and criticism, is as follows :— 


. Cast iron plates, 5 tons 3 cwt. 1 qr., 3s. 1d. per cwt. 
. Ditto ditto, 2 tons 8 cwt. 1 qr., 3s. 1d. per ewt. 
. Floor plates, 5 tons 6 ewt. 2 qr., 3s. 1d. per ewt. 
. Grinding stone, 5s. 6d. 
. Bed plates, 6 tons 19 ewt. 3 qr., 3s. 1d. per ewt. 
Cast iron, 4 tons 9 ewt., 2s. 5d. per cwt. 
Broken pipes, 1 ton 17 ewt. 1 qr., 2s. 10d. per cwt. 
. Cast iron, 4 tons 7 ewt. 1 qr., Zs. 9d. per cwt. 
. Crane, 1 ton 14 ewt., 3s. 7d. per cwt. 
. Scouring barrel, 13 cwt., 3s. ld. per cwt. 
. Pair of boshes, 1 ton 3 cwt. 3 qr., 3s. per cwt. 
. Ditto, 1 ton 4 ewt. 2qr., 3s. 1d. per cwt. 
. Ditto, 1 ton 4 cwt. 1 qr., 3s. ld. per ewt. 
. Ditto, 1 ton 4 ewt. 1 qr., 3s, 2d. per ewt. 
. Ditto, 1 ton3 ewt, 3 qr., 3s. 2d. per ewt. 
3. Ditto, 1 ton 3 ewt. 1 qr., 3s. 2d. per cwt. 
. Ditto, 1 ton 3 ewt. 2 qr., 3s. ld. per cwt. 
. Furnace bosh, 1 ton 10 ewt., 3s. 2d. per cwt. 
Tron crane for shear leg, 10 cwt. 2 qr., 4s. 1d. per ewt. 
. Cast iron, 3 tons 1 qr., 2s. 11d. per ewt. 
. Eight cast iron pipes, 3 tons 2 cwt. 2 qr., 3s. 2d. per ewt. 
2. Seventeen ditto, 2 tons 2 qr., 3s. 1d. per cwt. 
. Stock block, valve, &c., 11 cwt, 3 qr., 3s. 4u. per cwl. 
. Seven cast iron pipes, 1 ton 2 cwt. 1 qr., 3s. 7d. per cwt. 
. Old cylinder, 1 ton 4 cwt. 1 qr., 3s. 2d. per cwt, 
26. Cast iron, 5 tons 5 ewt., 2s. 10d. per cwt. 
. Floor plates, 7 tons 3 cwt. 3 qr., 5s. 1d. per cwt. 
. Ditto, 6 tons 4 ewt. 3 qr., 3s. 1d. per cwt. 
. Ditto, 5 tons 4 cwt. 3 qr., 3s. ld. per cwt. [These all 
averaged scrap price, but some of them were usefularticles, and 
for those that had use for them were cheap. } 
30. Two principals, and four cast iron columns, £5 2s. 6d. 
[Old, but cheap. ] 
31. Four columns, two principals, and two wall plates, cast iron 
1 ton 1 cwt. 1 qr., 3s. 9d. per ewt. 
32. One wrought iron tube, 2 tons 3 cwt., 5s. 9d. per cwt. 
33. Cast iron plates, 3 tons 17 ewt. 1 qr., 3s. 2d. per cwt. 
34, Cast iron, 3s. 3d. per cewt. [Little more than scrap.] 
35. Castings, 3 tons 12 cwt., 3s. 1d. per cwt. 
36. Large nut wheel, one nut wheel and shafts, and two pedes- 
tals, 6 tons 2 cwt 2 qr., 3s. 1d. per cwt. 
37. One shaft and large nut wheel, one bed plate, two pedestals, 
bed plate, and nut wheel, 5 tons 14 cwt. 3 qr., 2s. 10d. per ewt. 
38. Two pedestals, cam, shaft, and nut wheel, 4 tons 17 cwt., 
2s. 10d. per cwt. 
39. Three cast iron shafts, bed plate, seven pedestals, and two 
nut wheels, 7 tons 15 cwt., 2s. 10d. per cwt. 
40. Cast iron plates, 5 tons 16 cwt 3 qr., 3s. 1d. per ewt. 
41. Ditto, 3 tons 3 qr., 3s. 2d. per cwt. 
42, Fencing plate, 1 ton 3 cwt. 3 qr., 3s. 1d. per cwt. 
43. One shaft, nut wheel, and two pedestals, 4 ton 18 ewt. 2 qr., 
2s. 1ld. per cwt. 
44, One wrought iron tank, 13 ewt. 3s. 6d. per ewt. 
45. Two pit pulleys, 12 ewt. 3 qr., 3s. per cwt. 
46. Four brackets and two carriages, 1 ton 8 cwt. 2 qr., 3s. 1d. 


per cwt. 


47. Cast iron, 3 tons 6 cwt., 2s, 10d. per ewt. 

48. Three odd castings, 14 ewt. 2 qr., 3s. per cwt. 

49. Three wood principals, £1 2s, 

* Eight | ome ay 1 = w yen 1 qr., 3s. 2d. per owt. 
-gAngle iron for roofing, 3 tons 9 cwt. 1 qr., 4s. per cwt, 

52. Wood rafters, £3: noe 





53. Fifteen wood side pieces, £1 4s, 
54. Two wood princi; £1 4s, 
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55. Three ditto, 15s. 
56. Twelve iron principals, 1 ton 17 ewt. 2 qr., 3s. 1d. per ewt. 
57. Eleven columns and ten caps, 1 ton 10 cwt. 3 qr., 3s. 7d. 
per cwt. 
58. Six principals and two rods, 19 ewt. 3 qr., 3s. 1d. per cwt. 
59. Two iron wagons, 1 ton 7 ewt. 3 qr., 3s. 3d. per cwt. 
60. Two ditto, 1 ton 7 cwt. 1 qr., 3s. 1d. per cwt. 
61. Two ditto, 1 ton 8 ewt. 3qr., 3s. 1d. per cwt. 
62. One ditto, 13 ewt. 3 qr., 3s. 1d. per cwt. 
63. Twenty-three Gin. water pipes, 5 tons 5 cwt. 2 qr., 4s. 6d. 
per cwt. 


64. Air vessel,"1 ton 12 cwt. 1 qr., 3s. 2d. per cwt. 

65. Twenty-five 4in. water pipes, 2 tons 2 ewt. 1 qr., 4s. per 
cewt. 

66. Fourteen water pipes, 1 ton 1 qr., 3s. 4d. per ewt. 


67. Six blast pipes, one pipe. two breeches pipes, two racks, &c., 
1 ton 3 qr., 3s per ewt. 

68. Six blast pipes, 11 ewt. 3 qr., 3s. per cwt. 

69. Twelve tuyeres, water pipes, and buddles, 1 ton 1 ewt. 3 qr., 
4s, per cwt. 

70. Three Gin. socket pipes, 17 ewt. 3 qr., 3s. 1d. per ewt. 

71. Wrought iron belts for No. 1. blast furnace, 4 tons 14 cwt. 
3 qr., 5s. 4d. per ewt. 

72. Ditto, ditto, No. 2. ditto, 4 tons 8 cwt. 1 qr., 5s. 7d. per ewt. 

73. Three 14in. cast iron main pipes and two breeches, 1 ton 
19 cwt. 2s. 11d. per ewt. 

74, Eleven 12in. pipes belonging to No. 1. furnace, four breeches 
pipes, four racks, and two pipes, 4 tons 18 ewt. 3 qr., 2s. 10d, per 
ewt. [Scrap prices, the before stated remarks. ] 

75. Two main pipes, eight 14in. pipes, and four breeches pipes, 
7 tons 1 cwt. 2 qr., 3s. per cwt. 

76. One wrought iron pipe, 15 cwt. 1 qr., 3s. per ewt. 

77. Six 14in. pipes, one stop box, and one odd pipe, 4 tons 1 ewt., 
3s. per cwt. 


78. Two 14in. pipes, 1 ton 6 cwt., 3s. 5d. per cwt. 
79. Two wrought iron pipes, 1 ton 7 ewt. 2 qr., 3s. 1d. per cwt. 


. Two l4in. cast iron pipes and one Yin. pipe, 1 ton 13 ewt. 
2 qr., 3s. per ewt. 

. One wrought iron pipe, 1 ton 3 ewt. 3 qr. 

2. One wrought iron pipe and circular air tube, 1 ton 7 ewt. 
3s. 9d. per ewt. [Lots 81 and 82 were sold together. ] 

3.. One cast iron stop box. 14 cwt. 1 qr., 3s. per cwt. 

. Odd cast iron pipes, 1 ton 2 ewt. 2 qr., 2s. 11d. per ewt. 

5. Two pieces of cast iron, 2 tons 15 ewt. 2 qr., 3s. per cwt. 

3. Thirteen odd pipes, 2 tons 1 qr., 3s. 2d. per cwt. 

7. Odd pipes, 2 tons 2 ewt., 2s. 11d. percwt. 

. Three 24in. cold main blast pipes, 2 tons 8 cwt. 3qr., 3s. per 


. Three ditto, ditto, 2 tons 17 ewt. 3 qr., 3s. per cwt. 

. One ditto, ditto, and two Yin. pipes, 2 ton 2 qr. 3s. per ewt. 

. Two 24in. cold main blast pipes, 2 tons 1 ewt. 2 qr., 5s. per 

cewt. 
92. 
93. 
94. 


Two ditto, ditto, 2 tons 2 cwt. 2 qr., 3s. per cwt. 
Three odd cast iron pipes, 1 ton 2 cwt., 2s. 10d. per cwt. 
One wrought iron pipe, 1 ton 19 ewt., 5s. 9d. per cwt. 
95. Two ditto, ditto, 1 ton 11 ewt. 2 yr., 6s. 3d. per cwt. 
96. Nineteen 9in. water pipes, 5 tons 16 cwt. 2 qr., 3s. 
95 and 96 all scrap price. ] 

97. Egg-ended steam boiler, 27ft. long by 5ft. diameter, buck- 
staves and damper, £45. 

98. Set of as" to boilers, 3s. 94. [Fair price, as it was not in 


[Lots 


best condition. 

99. One heating furnace and foundation plate to flues, £18, 

100. One heating furnace complete With iron work, £17. 

101. Two chimneys and supports. 

102. One heating furnace with iron work, £24. 
102 were sold together. ] 

103. One large upright brick stack as it now stands, £11. 

104. One heating furnace with iron work, £17. 

105. Small windlass, 13s. 

106. One heating furnace with iron work, £18. 

107. One ditto, ditto, £15 10s. 

108. One ditto, ditto, £16. [Bought to pull down and _ break 
up ; were cheap, as they contained more iron than expected. ] 

109. One horse shoe boiler, 23ft. long by 10ft. diameter, with 
fittings. 

110. Buckstaves, fire doors, bearers, front plate, and pipe at per 
ewt., £40. [Lots 109 and 110 were sold together. ] 

‘ 111. One horse shoe boiler, 23ft. long by 10ft. diameter, with 
ttings. 

112. Buckstaves, fire doors, bars, iron bearers, front plate and 
pipe, at per cwt., £41. [Cheap, in tolerable condition. Lots 111 
and 112 were sold together. ] 

113. Five cast iron pillars, and wrought iron roof, £7 5s. 

114. Large swivel crane with gib 23ft. long and gearing com- 
plete, £20. 

115, Ditto, ditto, £22. [All cheap. The cranes were good ] 

116. Egg-ended boiler, 30ft. long by 6ft. diam., with fittings. 

117. Fire doors, bars, bearers, and front plates, at per cwt., £52. 
[Lots 116 and 117 were sold together. ] 

118. Three cast iron columns with wrought iron attached, £5 
19s. 

119. One wrought egg-ended boiler 30ft. long by 5ft. Gin. dia- 
meter, with fittings, £28. [Very cheap.] 

120. One puddling furnace with iron work, £17. 

P 121. One roof with four cast iron columns and three principals, 
4 5s. 

122. One lean-to roof, with eight columns and eight principals, 
£6 10s. 

123. Puddling furnace, with iron work, £18 10s. 

124. Ditto, ditto, £15 10s. 

125. Puddling furnace with iron work, £17. 

126. Ditto, ditto, £17. [Bought for the sake of the iron.] 

127. Upright boiler, with fittings and buckstaves: witu brick- 
work as it stands, £36. [Cheap.] 

128. Roof, with three cast iron principals, and five columns, £7. 

129. Large roof over forge, consiscing of fifteen cast iron columns 
and brackets, with nine principals, slates, rafters, &c., complete, 
orege long and 58ft. wide. £94. [Cheap, although in a bad 
state. 


[Lots 101 and 


Seconp Day’s SALE. 

130. Nine-inch train of rolls, with guide, housings, and bed 
plate ; supposed weight of castings 8 tons 10 cwt. wrought iron 
work, as they now stand, £28. [Cheap.] 

131. Spur and driving wheel,"with shaft and two pedestals, £30. 

132. Large pair of shears, with three holding down plates, 
shaft, two pedestals, spur, and driving wheel, but no holdingdown 
pins, £51. 

133. Cast iron shaft, with two pedestals, £14. 

134. Cast iron shaft, 14in. square, 21ft. long, with cam ring and 
pedestals, £43. 

135. Forge cup, £22. 


136. Block and anvil, £14. 

137. Helve, with two pedestals and holding downplate. £26. 
138. Lot of gas tubing, at per cwt., 4s. 6d. 

139. Driving and spur wheel, £22. 

140. Forge cup, 3 

141. Block, £11 10s, 

142. Helve, with two pedestals and holding down plate, £27. 


[All bought at scrap price, but dear to take away aud break up.] 

143. Four holding down plates, £11 10s. 

144. Cast iron shaft, 18ft. long, 14in. square, with two pedes- 
tals, £18. 

145. Cam ring, £16. 

146. Cast iron fiy-wheel, 16ft. 8in. diameter, complete, £32. 
[These were bought for scrap, but when taken away and broken 
up would not be cheap. 

147. Wood crane, with gib 30ft. long, complete with travelling 
gear, £17. [Very cheap, a first-class crane.] 





148. Cast iron shaft, 15ft. long, 14in. square, with pinion, two 
pedestals, and holding down plate, £30 10s. 

149. Rim of a 9ft. wheel and pinion, £13. 

150. Large driving fly-wheel, 17ft. diameter, rim 12in. by 13in., 
with six arms, and one cast iron shaft, 13ft. 6in. long and 13in. 
square, twenty tons, £60. [These were scrap price, but would not 
pay to take away and break up.] 

151. Set of hoop rolls, fast and loose crab, two 14in. hoop rolls 
and housings, chocks, and bolsters, with bed plate, supposed to 
weigh seven tons, brasses and wrought iron work, £52. [Very 
cheap, as they were good. 

152. Swivel crane, with gib 23ft. long, complete as it now stands, 
£26. [Well made crane. Cheap.] 

153. Two holding down plates, two pedestals, and one ring, £20. 

154. Large driving wheel, 16ft. diameter, 20in. broad, with one 
shaft 11ft. long, 15in. square, with crank, £58. [Scrap price.] 

155, Slitting mill, consisting of fast and loose crabs, two 14in. 
pinions and housings, bolsters to cutters, with wrought iron up- 
rights, and pair of boop rolls, pees to weigh 8 tons 10 cwt. ; 
wrought iron supposed to weigh tf ewt., and brasses, £36. 

156. Nine-inch guide mill and wire mill, consisting of fast and 
loose crabs, with spindles and boxes, breaking down rolls and 
housings, two guide housings and rolls, with late 28ft. long, 
supposed weight of castings 8 tons 10 ewt., wrought iron work and 
Po og as it now stands, £41, [Very cheap, as they were in fair 
order. 

157. Eight cast iron columns, at per cwt., 2s. 10d. 

158. Shed roof, with six principals, rafters, and slates, but no 
gutter or wall plates, £6 10s. 

159. Large drilling machine, at per cwt. ) 4 

160. Part of a pattern maker’s lathe ae 

161. Rack, £1 3s. 

162, Two straightening frames, £3 4s. [All very cheap.] 

163. Pair of cropping shears, wth frame, holding down plate, and 
pedestals complete, with rod 22ft. long, supposed weight 3 tons 5 
cwt., and wrought ironwork. 

164. Pair of cropping shears, with frame, holding down plates and 
pedestals complete, supposed weight 3 tons 5 cwt., and wrought 
ironwork, £17 10s. [Fair price, the weights not correct. Lots 
163 and 164 were sold together. } 

165. Four long straightening plates, 28ft. Gin. long, 2ft. Gin. wide, 
3in. thick, £13 10s. [Cheap.} 

166. Floor plates, 3s. per cwt. 

167. Ditto ditto, 3s. 2d. per ewt. 

168. One large and one small roll lathe, with shafting, sup- 
posed te weigh 28 tons, to be taken down so as not to injure the 
brick shed, £112 10s. [Good price, old fashioned. | 

169. Two racks, £1. 

170. Holding down plate, £20 10s. 

171. Beam condensing engine, 38in. cylinder, 7ft. stroke, beam 
and centre carriages, cast iron connecting rod, parallel motion, 
steam cylinder and nozzles, lever shaft, excentric, withrod and gear- 
ing, air pump, condenser, and plug, rod, foot and head valves, 
head box and discharge pipes, boiler pumps, and cistern pump, 
cold water pump, cast iron cistern to air vessels, governor with 
pulleys and chains, holding down pins and plates. All parts of 
engine as it now stands, showing the flanges of the pipes outside 
the engine house, with crank wheel, 50-horse power. 

172. Brick engine house, supposed to contain 64,000 bricks, with 





209. Wrought iron air reservoir at side of engine house, sup- 
posed to weigh 12 tons, £ 

210. Cast iron pipes, connecting the reservoir together, and 
connecting them to the cylinder, 2s, 9d. 

211. One slide lathe with bed 14ft. long, 12in. centre, fitted 
with head stock, with back gear, rack and gearing, slide rest and 
movable poppet, one steady rest, hanging gear, and carriages, £23. 

212. One slide lathe with cast iron plane bed 16ft. 3in. long, 
12in. centre, with head stock and double gear, slide rest, and mov- 
able poppet screw and rack motion, three face plates and sixty- 
one wheels for screw-cutting, one steady rest, and overhead mo- 
tion, £38. 

213. One hand lathe, with cast iron bed 13ft. long, 10in. centre, 
head stock and back gear, rest and movable poppet and face plate, 
one steady rest, hanging gear, and carriages, £10. 

214. One wood bench 20ft. long by 2ft. Gin. wide, with six iron 
supports, £1 10s. 

215. One hand lathe, with cast iron bed 11ft. long, and one 
extra piece of bed 13ft. long, 10in. centre, with head stock and 
back gear, rest, movable poppets, and overhead motion, £15. 

216, One pin and bolt screwing machine, with cast iron bed 8ft. 
Gin. long, fitted with back gear, hanging gear, and carriages, 
£16 10s. 

217. One nut-shaping machine with bed, 4ft. 8jn. long, with 
hanging gear and carriages, £7. 

218. One drilling machine, with hanging gear and! carriages, £8. 

219. Thirty-two feet of 3in. wrought iron shafting, with coup- 
ling boxes, three carriages, seven drums and pulleys, £5. [All 
very 7 as they were all in good working order, although the 
works had been standing so long 

220. Twenty-six feet of cast iron upright shafting 4/in. dia- 
meter, with four bevel wheels and three carriages, £4 10s. [¢ meee 

221. Iron steps, with iron landing, fifteen steps, and rail. | Passed. 

222. One boring lathe for cannons, consisting of a strong cast 
iron bed 28ft. long and 6ft. wide, 6ft. driving wheel, shaft car- 
riages and standards, one small driving shaft and carriages driving 
crank, steady, with glands and wrought iron gearing to clip the 
front end of the cannon, with holdiug down pins included (founda- 
tion not included.) 

223. One rack bench for the above boring lathe, with saddle 
plate standards, rack and gearing, average 12ft. long. 

224. One rack bench as above, 14ft. long. 


225. One boring lathe for cannons as the one above, with bed 


| 28ft. long, 6ft. 3in. wide, head stock, with 5ft. driving wheel, shaft 
| and 6ft. wheel, two small driving shafts and carriages, and holding 


cast iron cistern upon the house, 20ft. long, 16ft. wide, 3ft. din. | 


deep, supposed to weigh 11 tons 5 ewt., £300. [Very good en- 


gine made on the premises at the cost of something like eight 


times the money. The house cost more than the money. Luts 
171 and 172 were sold together. | 

173. ‘‘ Boydell’s walking engine,” consisting of two 10 n. cylin- 
ders, 2ft. stroke, with fly-wheel, &c., £66. [See commencement. ] 

174. Bridge house, 35ft. long, 33ft. wide, with two principals, 
rafters and slates, £4. 

175. Water lift, complete, £41. [Cheap.] 

176. The brickwork of No. 1. blast furnace down to the point 
marked, with tunnel head, wrought and cast ironwork of platform, 
and other ironwork, as it now stands, also the plates between the 
two furnaces at top, £33. 

177. The brickwork of No. 2 blast furnace down to the point 
marked, with tunnel head, wrought and cast iron work of platform, 
and other ironwork, as it now stands, £32. [Must have cost 
about £1500. Would pay the buyers well, as the bricks could be 
taken down and dressed for 3s. 6d. per thousand, and sell for 7s. 
or 8s.] 

178. Small winch, as it now stands, £1 5s. [Dear.] 

179. No. 1. Hot air oven, consisting of two sets of 18in. pipes, 
and four mains, brickwork and back staves, as they now stand, in- 
cluding slu ce valves, grates, doors, and plates, £04. 

180. No. 2. Hot air oven, same as Jot 179, £92. [These were 
bought for scrap, and were cheap, as they contained 30 tons. } 

181. Wrought iron tank, 10ft. long, Sft. wide, and 6ft. deep, £15. 

182. Cinder crane, with block and chain, foot plates and 
brackets, as it now stands, £13. [Scrap price. } 

183. Refinery complete as it now stands, the cast iron work 
supposed to weigh 20 tons, with brick-house, blast pipes, castings, 
and sty pins in wall, supposed to contain 3 tons, £0s. 

184. Remains of blacksinith’s shop and store room, £5 5s. 

185. Carpenter's shop and stable, £8 10s, 

186. Store room, withthree cast iron wiidows, three doors, wood 
steps, floor, roof, rafters, jand slates, as it now stands, and old 
kiln, £25. 

187. Drying kiln, with buckstaves and two iron doors, £18. 
[Bought to pull down, and very cheap. ] 

188. Wrought iron roof to casting house, 80ft. long, 54ft. wide, 
£45. [Cheap, although dilapidated. ] 

189. Large and superior crane, with gearing complete, as it now 
stands, £75. [A remarkably good crane, very cheap.] 

190. Cast iron single gib crane, with bracket and plate, as it 
now stands, £15. 

191. Cast iron single gib crane, attached to,foundry wall, with 
brackets and stay plates (cast iron strutt not to be sold), £15. 

192. Two small cranes, £5. 

193. Cupola, with iron landing stage and blast pipes, £50. 

194. Heating furnace, with iron work and stack, £33. 


195. Wrought iron roof, 27ft. long, 30ft. wide, with three brick | 


pillars, and cast iron segments, £12 10s, 

196. Cupola, with iron stage, £11 10s. 

197. Cupola, with two blast pipes, £9. 

198. Drying stove, with buckstaves and two iron doors, £10 10s. 

199, Cast iron double gibbed crane, in small foundry, with 
double purchase gearing, cast iron top bracket, and foot plate, 
about 66 yards ljin. tension rod, and four l}in. holding down 
plates, £20. [All bought for scrap. ] 

200. Small foundry building, 65ft. long, 32ft. wide, one prin- 
cipal, rafters, slates, eight cast windows and door. [Passed. } 

201. One blast engine, with steam cylinder 424in. diameter, 
blowing cylinder, 84in. diameter, sft. stroke, air pump, condenser, 
cold water pump, tuyere pumps, boiler pumps, beam and parallel 
motions, top floor, middle floor, and bottom floor, holding down 
pins and plates as it now stands, 65-horse power. [Not 
sold. 

202. Brick engine house with doors, windows, and roof, the 
brickwork of the engine house against railway to be left as marked. 
[Not sold.] . 

203. One cylindrical boiler, 10ft. Gin. diameter, 25ft. Gin. long, 
and return flue 3ft. diameter, 4in. plates, with boiler gearing, 
brickwork, fire-bars, bearers, fire doors and plates, supposed to 
weigh 6 tons, £42. 

204. One ditto, ditto, £44. 

205. One ditto, dittv, £47. 

206. Water pipes to boilers, at per cwt. 

207. Steam pipes to boilers, at per cwt., 2s. 8d. [Lots 206 and 
207 were sold together. ] 

. Wrought iron air reservoir at end of engine house, supposed 
to weigh 2 tons 5 cwt., £16 








downs pins. 

226. One large boring and turning lathe, 3ft. Gin. centre, strong 
cast iron bed 3ft. long, 6ft. wide, 54in. thick ; strong head stock, 
with threcfold purchase gear, 6ft. Sin. plate, with tooth gear at 
the back of it, hanging gear, consisting of shafting and carriages 
and three cones ; one small head stock and gearing, with hanging 
gear fixed at the other end of the lathe bed; one slide rest for 
facing purposes; one large boring bar 12in. diameter, 16ft. long, 
turned and slotted, and fitted with a sliding socket; one boring 
bar Sin, diameter, 9ft. Gin. long, also turned and fitted with a 
sliding socket ; two large and six small standards for the boring 
bars, inclusive of holding down pins (foundation not included), 
one part of the bed l6ft., the other part 23ft., £200. [Remarkably 
cheap, but of little use but to break up.] Lots 222, 223, 224, 225, 
and 226, were sold together. 

227. One fiy-wheel, 4ft. diameter, with cast iron shaft 5ft. long, 
7in. diameter, with bevel wheel, £10. 

228. 45ft. of 3in. wrought iron shafting, with coupling boxes, 
six carriages, and one small shaft with two carriages and box, and 
three bevel wheels, also one piece of shafting l4ft. long, 24in. dia- 
meter, with three bevel wheels, and two carriages, £9. 

229. One wrought iron shaft 35ft. Gin. long, din. diameter, with 
three cog wheels, 4ft. Gin. diameter each, six pedestals with car- 
riages and brasses, £9 10s, 

230. Two principals with a quantity of deal quartering, £1 15s. 
[Cheap. ] 

231. One brick stable, with two castiron and one wooden frame, 
one door, brick and wood floors, slated roof, £16 10s, 

[Fair price to take down. ] 

232. Partition and door, 








and two stall divisions, 






233. Four iron hay r and three iron mangers, £2 10s. 
[Tolerably cheap. Lots end 233 were sold together. | 
234, One wrought iron safe, Oft. Jin. high, Stt. wide, and 2ft. 
deep, with six drawers and partitions, £53. [Clieap.] 
COLLIERY PLANT. 
cylinder, 5ft. stroke, 


235. Beam high-pressure engine, 19in. 
h large complete 









with large fly-wheel, and wrought iron shaft Jin. square, 

with pedestals, brasses, heater, Ac., with winding apparatus, 
spur, and crown wheels, pedestals, &c., spring beams and floors, 
£160. [Cheap ; it wasa very good engine, the cylinder was eaten 
away by bad water, and would require renewing. If a larger one 





were put it would make a first-class engine, as the other parts 
were strong. 

236. Wrought iron cylindrical egg-ended boiler, 30ft. long, 5ft. 
Gin. diameter, and Jin, plates, with tittings on same, as they stand, 

237. Set of fire-duors and frame, dead plate, bearers, and bars, 
[Lots 236 and 237 were passed. | 

238. Brick engine house, with three cast iron windows, doors, 
roof, and steps. [Not sold.] 

239. Pit frame, 27ft. high, complete with back stays and sole, 
pieces, pulley Gft. diameter, with runner on four cast iron wheels, 
runner frame, and two wrought iron rails for the runner, £5 5s, 
[Very cheap, worth £12.] 

240, Seven roller posts, with small pulleys to each, £16s. 

241. Steam and water pipes, 3s. Gd. per ews, 








A POLICE notice has been issued in France informing the public 
of the danger of using paper coloured green with soluble arsenites, 
and warning the manufacturers that in the event of injury from 
the poison they will be subject to prosecution. 

Mr. W. B. Apams on Tramways,—Mr. W. B. Adams, in & 
paper read before the Society of Arts, Joln-street, Adelphi, 
proposes that tramways should be laid, at the expense of the 
State, upon the 22,000 miles of turnpike road in England. With 
respect to London, a complete system is proposed to be com- 
menced by lines from the Marble Arch, via Holbora to the Bank, 
and another from Westminster, ria the Embankment to the 
Mansion-house. The novelties in road and rolling stock proposed 
are interesting. The trams should be oa the surface, of a hollow 
or channel form—uot grooved —an, the tires of the wheels convex, 
not flanged, the hollow in the rails to be deep enough to retain 
the wheels in running at ordinary speed, but not so deep as to 
prevent their being drawn out if required, or to hinder ordinary 
vehicles from crossing them or running upon them. He 
proposes that the vehicles should have their wheels and 
axles so arranged as to work round the corners of very 
narrow streets. This would be accomplished, we infer from 
the description, by pivots or ‘‘perch bolts” upon which 
the axles should turn in passing round curves. Among other pro- 
visions for giving elasticity are, ‘ that the tire shall be light and 
narrow, and formed into a rigid circle by two light side rings, 
bolted through and holding all three together. Within the tire, 
and between the side rings, overlaying the bolts, is placed a con- 
tinuous band of elastic ruvber, faced with a thin ring of tempered 
steel, on which the wheel rests, the periphery being curved to 
allow the tire to rock on it.” The motive power, it is recom- 
mended, should be hot-air engines instead of horses, such engines 
being free from smoke, stearn, noise, and all risk of explosion. Mr. 
Adams recommends that petroleum should be employed in the 
engines, and argues that the advantages of its employment would 
be safety against explosions, facility in generating power only as 
wanted, and the absence of dirt and smoke, 
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WINE STORE AT XEREZ 


MR. JOSEPH COOGAN, ENGINEER ; CONSTRUCTED BY MESSRS, PORTILLA BROS, AND WHITE. 
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THE accompanying illustration represents an iron structure, de- 
signed by Mr. Joseph Coogan, and constructed by Messrs. Portilla 
Brothers and White, of Seville, Spain. It has been erected on the 
premises of the well-known firm of Messrs. Gonzalez and Byass, 
the famous wine growers of Xerez de la Fontera. 

The object of the structure is to serve as a store to receive the 
young wines previous to taking their place in the cellars or 
** Bodegas,” where they are kept until of sufficient age tor expor- 
tation. 

The novelty of the construction consists in its great diameter 
and lightness ; the entire weight rests upon the external walls, 
leaving the central space entirely free from any obstacles which 
— interfere with the storage and shifting about of the wine 

utts, 

The total internal diameter, beween supports, is 100ft., the 
central ventilation is 22ft. diameter, and 5ft. 3in. high to eaves. 
The ventilator is covered with glass, and surmounted by an orna- 
mental vane 12ft. high. The remaining portion of the roof is 
covered by galvanised corrugated sheets. The rise of the roof is 
one in four, 

The construction simply consists of twenty-four light lattice 
girders radiating from a strong wrought iron central ring, and the 
outer ends resting on the extreme walls. These girders, which 
form the principals of the structure, are tied by means of the 
purlins, and by them are prevented from opening out or causing 
any horizontal thrust on the walls. The purlins, which form a 
serics of complete circles, are, in fact, the main tie rods of the roof. 

From the wrought iron central ring spring the walls of the 
ventilator. The walls are formed by twelve T-iron uprights, 
closed in by corrugated sheets and wrought iron frames containing 
light louvre boards on “‘ persianos.” 

The roof in plan is only a segment of a circle, the flat side of 
which forms the front elevation of the building, and is closed in as 
shown by ornamental cast and wrought iron work. 

The main lattice girders are constructed simply of four lengths of 
angle iron, forming the top and bottom walls, and are closed in by 
flat bars forming the lattice work. The sizes of the iron are as 
follows :—Angle iron, forming the ribs, ljin. x Ijin. X ¥% ; 
vertical bars, 4in. X }in. ; diagonal bars, 2in. X jin. ; depth of 
beam, 12in. 

The lattice girders are attached to the central rings by means 
of pieces riveted to the angle irons, which are continued round 
at the ends as shown in the enlarged view. 

The central ring is constructed entirely of boiler plate, and is of 
the following dimensions :—Total diameter, 22ft.; total depth, 
15in.; ‘total breadth, 6in, The plate forming the ring and the 
flanges is jin, thick, and the angle irons are 24in. X 2hin. X gin. 


| As the central ring, lattice girders, and purlins form the entire 
framework of the structure, we do not give any of the smaller details 
which are all of the ordinary class used in this kind of work. 








MR. PRICE WILLIAMS’ PATENT FISH PLATES. 

WE illustrate this week an improved form of fish plate recently 
patented by Mr. Price Williams, which has for its object not only 
to obtain greater strength at the joints, by increasing the depth of 
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table of the rail. In the usual mode of tish jointing the rail bears 
a strong resemblance to a flanged girder, severed at the 
centre of the span, but entirely devoid of cover plates as 
regards the top and bottom flanges, the joint in the 
web alone being covered. Under these circumstances 
no one would expect to find a very unyielding joint. The 
fish plate patented by Mr. Price Williams is shown in the 
accompanying figures. It is proposed to make it of continuous 
rolled steel or homogeneous iron, cut to the required length, the 
rolling being done at two operations—the first producing the 
tapering plate A B, shown in Fig. 4, which, on being passed 
through a second set of rolls, becomes the corrugated plate C D, 
shown in Fig. 3. This, before being sent on to the ground, is bent 
up into the form shown in Fig. 2, the space left between the jaws 
being just sufficient to allow the bottom table of the rail to pass 
through. On being applied to the rail the jaws are nipped 
together close to the web (as shown in Fig. 1), and bolted up tight 
with the usual number of bolts. It will be seen that in addition 
to the greater effective depth and section of the fish, a very firm 
grip upon the bottom table of the rail is obtained ; moreover the 
spring of the fish plate causing it to press tight up against the 
bolt heads, entirely prevents their working loose, as they do con- 
tinually with the ordinary fish joint. The better class of material 
employed, and the more advantageous disposition of the section, 
enables these results to be obtained without any considerable in- 
crease in the weight, as compared with the old form of fish, and no 
additional bolts are required. 





AccipENT TO CAPTAIN SHAW.—It is with extreme regret we 
announce that on Tuesday morning, while engaged at a fire in 
Baldwin’s-place, Leather-lane, Captain Shaw, the chief officer of 
the Metropolitan Brigade, met with a somewhat serious accident. 
The alarm of the fire had been given about two o’clock, and the 
captain went with the Meng omy tyr engine and a number of men 
to the place. It proved to be the store of a haydealernamed Lloyd, 
and the fire was not put out until the building had been very much 
damaged and the roof destroyed. Captain Shaw had been standing 
on a part of the roof when it gave way, and he was thrown against 
the parapet, to a dist of several feet. Hewas found to be much 
injured, and was taken to St. Bartholomew's Hospital, where he 
was attended by the house surgeon, Mr. Symons. Subsequently, 
he was removed to his residence at the chief station in Watling- 
street, and Mr. Prescott Hewett, of Chesterfield-street, was 
called in. He is now improving, but his injuries are such as will 
necessitate entire absence from duty for several weeks, and even 
then may be likely to cause permanent inconvenience to him, 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.trnons Diirr, Bookseller. 
ST. a B. M. by >. tthe 
MADRID.—D. Josz ALco itor a Proprietor o 

“* Gaceta Industrial,” Preciades 49 y 51. 
NEW YORK.—WIiMeEr and Rogers, 47, Wassau-street. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
oe advertisers themselves possess conclusive and satisfactory 
evidence. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

B. J. G. O.—Next week. 

M. J. M. E.—Too late for insertion this week. 

W. D. G. (Accriugton).—The patent referred to in your letter has expired. 

Screw Moorincs.—We ave requested to state, for the information of * R. R.,” 
that screw moorings can be obtained at the Wilsoa Ironworks, Belfast, 
Srom Messrs. Macl laine and Lewis. 

Screw Prive Moortos.—Mr. J. Gibson, of Lansdowne-place, South Lambeth, 
will supply you with the moorings you require. 

P. R.—The “ Bugineer Oficers Navy List,” published by Mr. T. R. UW. Spry, 
of Devonport. See our impression for August 23rd, 1867. 

R. J.—l. “Glynn on Water Power,” Weale’s Series, 2s.; may be obtained 
Jvom Virtue, High Holborn. 2. Charcoal wire is made from chavcoul iron, 
or from scrap iror “sunk” ina charcoal fire. Steel wire is made from 
steel. We are always pleased to help our readers, but, really we think you 
might have found out the last fact without serious trouble to yourself. — 

M. J. (Merthyr Tydvil).—The boiler is, in our opinion, past repair, except in 
this way, All the bad plates must be cut out, and, if found worth it, they 
must be sheared along the edges and repunched ; new plates must then be 
added to supply the deficiency. When all this has been done you will have 
a bad boiler. We cannot see how any attempt can be made to repair 
the boiler without taking it out of its seat. Of course all the defective 
rivets may be punched out and replaced with new ones, but under 
circumstances, if the boiler subsequently gives way and kills any one, you 
will be morally, if not legally, guilty of manslaughter. The boiler is quite 
unsafe now, 








FLUOR SPAR. 
(To The Editor of The Engineer.) 


Sir,—Can any of your correspondents tell me where I ean obtain 
ground fluor spar ? and oblige 8. H. 


SCULPTOR’S POINTING MACHINE. 
(To the Editor of The Engineer.) 

Srr,—Can any correspondent tell me where I can get a sculptor’s 
pointing machine, with all the latest improvements, or give me a descrip- 
tion of one, so that I could get it made, as I am in want of one at 
present ? - JoserH THA. 





STEAM PACKING.. 
(To the Editor of The Engineer.) 

Sir,—Can any reader inform us who is the manufacturer of patent 
lubricative packing for machinery, composed of cotton and chalk, as we 
have an inquiry for it, and cannot find out the maker ? Packie. 

Birmingham, March 7th, 1870. 


GRANITE MACHINES. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent kindly give me the names of some 
makers of granite finishing and polishing machines, as used in Aberdeen, 
and some information about the granite cutting machine lately exhibited 
and used by the engineers at the Thames Embankment construction—I 
believe an American invention? T. E. A, 

Manchester, March 11th, 1870. 





HORIZONTAL v. VERTICAL INJECTORS. 
(10 the Editor of the Engineer.) 

Sir,—I shall be much obliged if you will kindly inform me if it is a 
fact that Giffard’s injector will work with water ata higher temperature 
when placed horizontally than when placed in a vertical direction, and, 
if so, why? ALPHA. 

March 14th, 1870. 

[We are aware that some locomotive drivers hold this curious theory, which, 
tn our opinion, has not an atom of fact to support it. Ii is certain, how- 
ever, that there is a particular arrangement for every form of injector, as 
regards the position of the tank, diameter of pipes, &e., under which it 


it will give the highest duty.—Ep. E.]} 





MEETINGS NEXT WEEK. 

Tue INSTITUTION OF CiviL ENGINEERS.—Tuesday, March 22nd, at 8 p.m.: 
(1) Continued Discussion upon Mr. Fox’s paper, ‘‘ On the San Paulo Rail- 
way.” (2) ‘*On the Conditions and the Limits which govern the Propor- 
tions of Rotary Fans,” by Mr. Robert Briggs. 

Civit AND MecHanicaL Encineers’ Sociery.—Wednesday, 23rd inst., 
at 7.30 p.m.: Paper on “‘ The Future Prospects of the Civil Engineering 
Profession at Home and Abroad,” by G. J. Crosbie-Dawson, Assoc. Inst. 
C.E. Vice-President. 





Tus Enornerr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. £0 15s. 9d. 
Yearly (including two double numbers) .. £1 lis. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission abroad, 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country muat be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche ; all other letters 
to be addressed to the Editor of Tuk ENGINEER, 163, Strand. 
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THE CHANNEL FLEET AT SEA. 

WE need ef remind our readers that Mr. Childers, 
as First Lord of the Admiralty, went to sea with the 
Channel Fleet in the autumn of 1869. The cruise lasted 
from the 23rd of A: t to the 2nd of October. Copies of 
the reports of the officers in command of the various ships 
have been recently published, and now lie before us. They 
supply very little information of any kind, in addition to 
what has already been very well known, concerning the 
performance of our icondinde 

The squadron which left Plymouth consisted of the 
png Ym Minotaur, Northumberland, Bellerophon, Her- 
cules, Monarch (turret ship), and Inconstant (unarmed). 
On the passage to Gibraltar every opportunity of testing 





the ships without delaying them was employed. The 
powers of using the guns possessed by each ship consti- 
tuted one subject of inquiry, As regards the Monarch, 
we are told that the guns of the after turret could not be 
fired, in consequence of the artificers being still at work 
there ; but two rounds were fired simultaneously from the 
guns in the fore turret—two 12in. M. L. R. 25-ton guns 
—with 50 lb. charge and 10 deg. elevation; and two 
rounds in succession. from the same guns with similar 
charges, single shotted, at 5 deg. elevation. The concus- 
sion was small, and recoil moderate, but the smoke was 
very thick. The turrets seemed small for the guns, and 
there appeared to be a want of ventilation both in the 
turret and turret room, as also in the compartment below. 

In the Hercules the eight 10in. muzzle-loading 18-ton 
rifle guns in battery were fired with battering charges 
from the broadside, as well as from the indented ports ; 
the fittings (Captain Scott’s) seemed complete. The fore- 
most and after guns are worked on a turntable, which 
sweeps them quickly from the broadside to the indented 
ports. The arrangement has been illustrated in our 
columns, “The vent pieces,” runs the report, “of one of 
the guns gave way, and some few of the Palliser shot 
(original pattern) broke up in the guns.” We wonder if 
this was the origin of the wonderful story told by the 
Times concerning the failure of the Fraser guns on board 
this ship. Captain Willes, the Commodore ot the fleet, evi- 
dently attaches less importance to the breaking up of the 
shot than did the leading journal. At Gibraltar the 
Channel squadron found the Lord Warden, Koyal Oak, 
Caledonia, Prince Consort, Pallas, Enterprise, Cruiser, 
and Psyche. The combined squadrons went to sea for 
fourteen days, and performed various evolutions, the 
details of which possess little or no general interest; 
the speed of the ships under steam, for instance, never 
being tested from economical motives as regarded 
coal. A tolerably severe gale was experienced, which 
we are happy to hear was ridden out by all the 
ships without material damage. The Inconstant, in- 
deed, broke both her tillers, but it was found that by 
keeping some after sail spread this remarkable ship did 
nearly as well without a rudder as with its aid. As some 
of ow’ nautical readers may be incredulous on this point, 
we quote the following passage from the report of Captain 
D. O, D’Aplin, who commanded her :—“ Under steam with 
thirty-eight revolutions, the rudder being amidships, and 
locked with some sail aft, she kept as close to the wind and 
did as well as if steered by the rudder, making sevenknots 
an hour, the force of the wind being from five to seven, with 
a bow sea.” 

While on the subject of steering we may add that one of 
the few facts of any interest contained in the report is that 
the balanced rudder appears to be an utter failure. When 
the Inconstant went for her first trial trip, her rudder gear 
broke down. It was repaired and strengthened, and gave 
way again in the first gale she encountered, and finally 
her captain now tells the world that she did as well in this 
very gale without her rudder as with it. So much for the 
Inconstant. Turning to the report of the performance of the 
Monarch, also fitted with a balanced rudder, we find Captain 
Commerell bearing the following testimony to its efficiency : 
“ T beg to remark that, in my opinion, if any accident arose 
in heavy weather to this ship when under sail, it would cer- 
tainly be only due to the balance rudder. Running before 
it with no after sail, it was found almost impossible to keep 
the ship from broaching-to, and I frequently expected that 
the rudder would have gone altogether, from the strain 
brought on it.” The Hercules is fitted with the latest and 
most improved form of balanced rudder. Mr, Reed says of 
her,* “I shall only add that the Hercules is a very good 
vessel under sail, and, in the opinion of one of the officers 
of the squadron, ‘ next best to the Warrior.’ In this vessel 
the jointed balanced rudder admits of being used as an or- 
dinary rudder when under sail alone ; and by this means 
the rapid stoppage of the way caused by the simple balanced 
rudder of the Bellerophon when she is going about is pre- 
vented, and there is consequently not the same liability to 
miss stays.” 

So far Mr. Reed. Now let us see what the Captain of 
the Hercules has to say of her steering qualities :—“ 1 
regret to say she is a most difficult ship to steer under all 
circumstances, from the large weather helm she carries, 
without a speed of four or five knots, more especially run- 
ning before the wind. When the gale commenced she 
steered so wildly, and broached-to so often, that I gave up 
the idea of running out the gale, and hove-to, with fore and 
main trysails and fore staysail, using steam with about 
twenty revolutions.” To us the report under consideraticn 
is conclusive in its condemnation of the balanced rudder, 
to which, it must be remembered, the remarkable facility 
for turning possessed by Mr. Reed’s ship is mainly due. 
We shall watch with interest the results obtained at the 
first evolution tests carried out with the Hercules, &c., 
when fitted with the plain rudder, which we fancy must, 
in time, be applied to her. 

The report contains a well-deserved compliment to 
Captain Scott on the efficiency of his arrangements for 
working heavy guns; but we are sorry to find, that, although 
a great deal of credit is taken for the economy of fuel dis- 
played by the Bellerophon and other ships of the new type, 
not one syllable is said about the engineers who built the 
engines, and to whom most, if not all, the credit is due. 


RECENT EXPERIMENTS ON THE STRENGTH OF CANNON 
POWDER. 

Ir has long been known to artillerists that the strength 
of gunpowder is conditionally variable, the conditions 
of variation being the quality of the ingredients, the pro- 
portions in which they are used, the methods of manufac- 
ture employed, the form in which the powder is burned, 
the system of ignition, and the weight of the charge. It 
is proper to add that the word “strength,” when employed 
in speaking of gunpowder, admits of two interpretations. 
It may either be used roughly to define the strain exerted 
on the gun, or the force of expulsion exerted on the shot. 
Gunpowder may be strong in either or both of these 


* “ Qur Iron-clad Ships,” page 131, 








senses. Thus powder may be produced which will strain 
a gun excessively, while doing little work upon the pro- 
jectile; or, on the other hand, one which will strain the 
gun very little by comparison, yet impress a very high 
initial velocity on the shot. Up to a comparatively recent 
period, nothing more than is contained in the preceding 
statement was known. Even at the present day much 
remains to be done in the way of formulising the effects 
produced by powder of different qualities burned under 
varying conditions. Piobert, Dalghren, Mallet, and Lynall 
Thomas have been the principal labourers in this interesting 
field of research. The results of ordinary practice, of 
experiments conducted in America and France, and 
other causes, induced our Government to take the 
matter up and conduct an experimental inquiry of an 
elaborate character intended to settle: (1) The amount 
of pressure developed in the bore of rifled and smooth- 
bored guns of different calibres, by the employment of 
charges of gunpowder of different descriptions, and 
the law it follows. (2) The comparative merits 
of every variety of service gunpowder, and of any foreign 
gunpowders which might be procurable for trial. (3) The 
effect of igniting the charge at different points. (4) The 
effect of the length of the bore of the gun on the velo- 
city of the shot at the muzzle. (5) The compara- 
tive merits of gan cotton in the smaller calibres, (6) 
The comparative merits of other explosive agents. 
It was anticipated that the result of the inquiry would 
settle what is and what is not the best powder for very 
heavy ordnance; as regards small guns, the inquiry pos- 
sesses second-rate importance. To carry it out, a committee 
was appointed in May, 1869, consisting of Colonel Young- 
husband, R.A., Superintendent of the Royal Gunpowder 
Factory ; Captain Andrew Noble, late R.A.; Captain W. 
H. Noble, R.A.; Mr. F. A. Abel, F.R.S. ; and Captain 
Molony, R.A. The preliminary report of this committee 
has just been issued. Its importance demands immediate 
notice at our hands, but it must be borne in mind that few 
details of the actual experiments are given; we think it 
better, therefore, at present to deal only with the substantial 
results obtained, reserving the experiments for future con- 
sideration when we have been placed in full possession of 
all Uke particulars. 

Fifteen different kinds of powder have been tried, but 
the report before us deals only with four of them, which 
are R. L. G. service powder, Russian prismatic powder, 
pellet service powder, 1867 pattern, and a new powder 
known as pebble powder No. 5. The following tabular 
statement shows the results obtaixed :— 








Nature of Powder. Charge. Muzzle Maximum 
velocity. pressure. 
Tons per 
Ib. square inch, 
R. L. G. service .. os «+ oe oe 30 29°8 
Russian prismatic .. «2 «os 32 2u°5 
Pellet service oo 08 os ce of 30 174 
Pebble No. 5.2 «2 «+ of «8 of 35 154 





It will be seen at a glance that pebble powder promises 
to do more to aid us inthe use of very heavy guns 
than any other modern invention. While ordinary large 
grained powder imposed a strain of nearly thirty tons on 
the square inch of the gun, and yet imparted to the shot a 
velocity of but 1324ft. per second, pebble powder expelled 
the projectile with a velocity of 1374ft.,and, in spite of the 
extra weight of the charge, only strained the gun with a 
pressure of 15°4 tons per square inch. In other words, a 
gun burning pebble powder should last about four times as 
long as a similar gun burning L. G. powder. We say four 
times, because the damage done to a gun increases probably 
in even a more rapid ratio than the square of the 
strain upon it, even between such limits as 15 aud 20 tons to 
the square inch. It is impossible to overestimate the im- 
portance of the foregoing results. Whether they will be 
confirmed in the case of heavier guns than that actually 
used in the experiments—one of Sin. calibre, smooth-bore, 
firing 180 1b. cylinders of iron—remains to be seen, as 
does the effect of rifling, windage, and numerous other 
points with which no doubt the final report of the com- 
mittee will deal with exhaustively. A few trials which 
have been fired in a 10in. gun are eminently encouraging. 

It will be asked how it is possible that powder only 
exerting a propulsive strain of 15 tons per inch can drive 
a shot out of a gun with the same velocity as powder 
exerting twice the force! Mathematics would be out of 
place at the moment. It must suffice to explain that the 
action of the 15-ton powder, if we may so classify it, is pro- 
longed over a greater period than that of the 30-ton powder. 
In the second place, less work is done in compressing the 
particles composing the shot and expanding the bore of the 
gun; in consequence, more effective work is done on the 
shot. This of course follows on the fact that pebble burns 
more slowly than rifle powder. It appears also that 
before the great bulk of the charge is ignited the shot 
has been started into rapid motion. The relative action of 
the two powders may be conveyed to the mind of the reader 
by the accompanying diagram, which it will be understood 
: , is only intended 
Nee very roughly to 
=H illustrate the phe- 
3! 4 nomena, not to for- 

mulise them. The 
dotted line denotes 
the action of rifle, 
and the full line 
me of ae pebble 
——-- powder. e areas 
BREECH mn" included between 
the respective curves and the base line show the 
work done in propelling the shot, but the vertical 
heights of the curves above the base ehow the strain 
thrown upon the gun, which may be independent of 
the areas altogether, as in the case of gun cotton which 
would probably give a curve similar in character to that 
shown by the line * * * * * * Copies of the di 
actually obtained in the course of the experiments, we hope 
to before our readers in due time. 
very able investigation of the mutual relations of the 
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material of a gun, and of the rapidity of explosion of | 
the charge, will be found in “ Mallet on the Construction 
of Artillery,” page 127, We cannot better conclude this | 
article than with a quotation from Mr. Mallet :—“ The re- 
searches of Piobert have shown that, as a determinable 
time is necessary before the inertia and compressibility of | 
the shot can admit of sensible motion, so this maximum | 
pressure is greatly increased, and the maximum more | 
rapidly reached from the first instant of ignition, in pro- | 
portion as the powder is of a quality to burn more rapidly; | 
so that, carried to its extreme limit, as in the firing of some 
of the fulminating compounds, the gun is burst before the 
shot is sensibly moved, and the velocity attained by the 
Jatter is very slight.” 





CYLINDERS FOR HYDRAULIC PRESSES, 

Tue hydraulic, or, as some persons erroneously term it 
the hydrostatic, press, was patented by Bramah in 1796. 
It has, therefore, been known to the world for seventy-four 
years, and is now applied in a multitude of operations, which 
absolutely could not have been performed at all without it. 
Presses exerting a force of 500 tons, and having ranges of 
10ft., 12ft., or even 15ft., and being capable of exerting the 
force we have named at any part of the stroke, are by no 
means uncommon. We do not stretch a single point when 
we say that no arrangement of screws or levers would 
supply us with a press of equal rauge, power, and speed, 
It isnot that an arrangement of levers could not be planned 
quite able to exert the strain of which we speak; but such 
an arrangement would lack all the characteristics which are 
essential to a mechanical device intended to serve the pur- 
poses of manufacturers. For example, had the work done 
in raising the tubes of the Britannia Bridge been performed 
by a simple lever, one arm must have been 445,000ft. longer 
than the other, and to enable a pound to raise the load 
through 100ft., the pound must have passed through space 
for a distance of 83,522 miles. In simplicity, in cheapness, 
and in efficiency, the hydraulic press stands totally without 
arival. Whether assuming the form of the gigantic apparatus 
employed in bending armour plates, or that of a little 30 ewt. 
jack, it is equally compact, inexpensive, and elegant. It is 
no matter for wonder that its use is rapidly extending. 
But it must not be assumed that the hydraulic press, as we 
have it, is perfect. It is by no means all that can be de- 
sired as regards two important features. In the first place, 
the leather packing of the ram is an endless source of 
trouble. In the second, it has hitherto been found exceed- 
ingly difficult to obtain perfectly sound and trustworthy 
cylinders, especially of large dimensions. On the subject of 
packing we shall say nothing now, having already dealt 
pretty fully with the question in a recent article. We shall 
confine our remarks for the moment to the questions in- 
volved,and the difficulties tobe overcome,in the production 
of cylinders which will prove all that can be desired; and 
we believe it is in our power to place many of our readers 
interested in the subject in possession of facts which they 
will find novel aud valuable. 

Obviously, the first thing to be secured in the construc- 
tion of a hydraulic press is sutiicient strength in the 
cylinder. In practice, hydraulic press cylinders have to 
withstand working pressures of from one to four tous per 
square inch, the latter being more nearly the ordinary 
pressure than the former. A cylinder 10ft. long and 12in. 
diameter would be called upon under the last 
named pressure to withstand a bursting strain, tend- 
ing to rip it up from end to end, of not less than 
5760 tons. The strength of boilers or other cylin- 
drical vessels of thin iron can be determined by the formula 
p= aa where P is the pressure, 8 the strain allowed 
to be put on each square inch of the metal, say 8000 Ib. 
for ordinary boiler plate; T, the thickness; and D, the 
diameter of the plate. But this formula will not apply to 
thick cylinders, and we must then have recourse to that 
R? — r? Pp 
R? + r? 
where R is the external, and 7 the internal radius of a 
thick hollow cylinder, the tenacity of whose material is /, 
and whose bursting pressure is p; consequently, 


| = (/ + P| 

r F f—— 

The formula given by Molesworth is, however, more con- 
venient for general use. It is, let p be the pressure in tons 
per square inch, D internal diameter of cylinder, x con- 
stant for different metals, T thickness of metal; then 
7 —>DP 

” @—P 
20 for wrought iron. From this it will be seen that 
a cylinder of cast iron, 12in. diameter inside, and exposed 
to a pressure of four tons per inch, must have a thickness 
of 8in. If gun metal were substituted for cast iron the thick- 
ness would be 2°4 inches, and if wrought iron were used the 
thickness would be 1°5 inches. 

In practice for obvious reasons the lighter a hydraulic 
press can be made the better; it follows that wrought iron 
would be the best possible material of which to make hy- 
drauiic presses, provided its use were not attended with 
counteracting disadvantages. Unfortunately it has hitherto 
been foundimpracticableto make hydraulic press cylinders of 
this material, because a straight longitudinal weld cannot 
be got to stand the enormous strain put upon it. It is 
just possible that hydraulic cylinders might be made on 
the coil system used in the manufacture of heavy guns, 
but if so made they would be very expensive, and there isa 
strong probability that they would not be uniformly suc- 
cessful, owing to a circumstance of which we have now to 
speak. 

PA the metals are more or less porous, and cast iron in 
particular is so porous, that when the pressure reaches 
about four tons on the inch the water passes through 
the apparently solid walls of the press as fast as it 
can be pumped in by the very small plungers which 
must of necessity be used when the water is driven 
directly into the press cylinder by pumps. The accumulator 


given by Professor Rankine,* which is 


.£2=7 for cast iron, 14 for gun metal, and 





press, described very fully in a recent impression, is not open 
to this objection, because the water is forced into it more 
rapidly than it can possibly escape, by the action of the 
differential ram. A cylinder made of coiled wrought iron 
would probably suffer water to pass through its walls more 
rapidly than cast iron, the flow taking place through the 
welds, which it is, practically speaking, impossible to make 
water tight throughout. For these reasons no wrought 
iron hydraulic press cylinders are made so far as we are 
aware; nor does it appear that brass or gun metal possesses 
any advantage sufficient to counterbalance the enormous 
price, as compared with cast iron, which a cylinder of 
either material would cost. But three materials are in 
ordinary use. These are cast iron, steel, and malleable 
cast iron. As regards the first, we have nothing new to 
say; as regards the second, although steel is sufficiently 
promising, up to the present comparatively very little 
has been done in the production of hydraulic presses 
by its aid. The steel can only be used in one way; any 
cylinder made of it must be cast as a cylinder; and the 
moment we come to deal with the great masses of metal un- 
avoidably present in large presses, we encounter difficultiesin 
using steel which greatly enhance the cost of manufacture. 
Very few establishments in the world, for example, could 
cast from pots a steel cylinder 15ft. long and 12in. or 14in. in 
diameter inside. Krupp could no duubt turn out any num- 
ber of pot steel cylinders, aud Messrs. Vickers, of Shetiield, 
with their splendid appliances, make not a few. That such 
cylinders are successful we see no reason to doubt; but 
their cost is of necessity very much greater than that of 
cast iron cylinders, On the other hand, it is urged, and 
with some show of reason, that at most, in the case of 
cotton presses, a hundred pounds sterling is about all the 
difference one way or the other between a press witha 
steel and a press with a cast iron cylinder. And this sum 
represents such a fractional increase on the cost of packing 
each bale that it is of no moment whatever. That a properly 
made pot steel cylinder must be better than cast iron, in that 
it is lighter and is more easily carried up country in India 
or Egypt, and stronger, and therefore likely to Jast longer, 
is tolerably evident. The fracture of a cylinder in the 
midst of the packing season would cost its owner infinitely 
more than £100, if there was not a spare one ready at 
hand to replace the broken one. Very large steel cylinders 
might perhaps be made direct from the Bessemer converter 
at a very low price, but it is probable that the 
casting would be so porous that the water would escape 
through it more rapidly than through cast iron. Bessemer 
metal is good for very little unless it is well hammered and 
consolidated subsequently to the act of casting. We do 
not say that it is impossible to design or construct ma- 
chinery by which Bessemer steel cylinders of the size 
named above might be hammered and gqueezed or other- 
wise consolidated after casting; but we do assert that the 
cost of carrying out the process would be fatal to its com- 
mercial success. No great difficulty would be encountered 
in the production of sma/l cast steel cylinders. But 
one material remains for consideration—that is malleable 
cast iron. This material when good possesses, according 
to Professor Rankine, a tensile strength of 48,000 lb. to 
the square inch, equal to that of good wrought iron. It has 
been before the world for many years, and most of our 
readers are doubtless familiar with it as presented to them 
in the shape of small toothed wheels and light castings of 
all kinds. Some of them will be surprised perhaps to 
learn that Messrs. McHaffie, Forsythe, and Co., of 
Glasgow, are able to produce castings weighing as much as 
twelve tons, which are suitable for hydraulic cylinders. The 
firm have devoted peculiar attention to the manufacture of 
such cylinders, and have succeeded in turning out some 
excellent pieces of work. The precise details of the 
process are preserved as a secret by the firm. It must 
suffice to say that we have recently examined bars of 
malleable cast iron which can be drawn, and are drawn, 
into nails for horseshoes in an ordinary blacksmith’s 
fire. More remarkable still, sheets may be rolled 
in an ordinary sheet mill from cast bars, which sheets 
possess all the qualities of charcoal iron. If our readers 
will realise for themselves the fact that a bit of cast iron 
can be heated white hot and forged into a horse nail, or 
rolled into a sheet not nearly so thick as the paper on which 
this article is printed, they will be in a position to under- 
stand how suitable this material is for the construction of 
hydraulic press cylinders. As an example of what may be 
done with the material, we may give the dimensions of a 


hydraulic press cylinder cast for Messrs. Nasmyth, 
Wilson, and Co. by Messrs. McHatlie and Co., 
in 1869. The internal diameter of the cylinder is 


104in. ; the thickness of the sides 2+in. only ; the total 
length 12ft. 93in. The thickness of the bottom 33in. The 
working pressure will be over 2} tons on the square inch. It 
may be thought that cylinders of this length—and others 
have been cast by Messrs. McHaffie as much as 15ft. 
long in the rough—will warp in the annealing. This supposi- 
tion is perfectly correct; they do twist and bend sometimes. 
When this takes place they are straightened by the aid of 
a press just as though they were made of wrought iron ; 
and we mention this fact because it tends to demonstrate 
the characteristics of the metal. As another instance of 
what may be done in malleable cast iron, we may cite a 
press now being cast by Messrs. McHaflie for the 
Government. It is intended to bend armour plates. The 
stroke is very short, but the diameter is not less 
than 2ft. 5in. and although the sides are but 5tin. 
thick they will be exposed to a strain of four tons on the 
square inch. The walls have been made rather thinner 
than usual, in order to get the largest possible ram into the 
frame of the machine. By Molesworth’s formula, if cast 
iron were used, the sides of the cylinder must have been at 
least 18°75in. thick ; but as it is well known that beyond 
a certain point no increase of thickness adds tothe strength 
of a cylinder exposed to a bursting pressure it is very 
doubtful if a cast iron cylinder 2ft. 5in. diameter could be 
got to stand at all. The ram will have a diameter of about 


2ft. 4in., and will exert a total strain on the plate to be 
bent of 2463 tons, less the friction of the leather packing. 





* “Machinery and Millwork,” page 495. 


We shall not attempt to define what malleable cast iron 





is. In grain it resembles steel, and he would be a rash 
man who attempted to assert that it was not steel. It is 
excessively close in texture, and in practice is found prac- 
tically water-tight. Messrs. MacHaffie have carried the 
manufacture of malleable cast iron to such perfection that, 
by altering the details of the process, they can totally alter 
the characteristics of the metal, producing either an exces- 
sively rigid, or an excessively soft and malleable material, 
the value ranging between £7 and £40 per ton. We 
regard the process as nothing less than a particular 
method of producing wrought iron and steel in large and 
tolerably homogeneous masses. The cost of a malleable 
cast iron cylinder is a little less than that of a pot steel 
cylinder of the same dimensions. 


MR, PARSONS AND THE WAR OFFICE. 

In the discharge of our duties as journalists repre- 
senting the interests of engineers and inventors, we have 
frequently to call the attention of the public to the short- 
comings of the British Government in their dealings with 
the latter of the two classes. It is almost impossible, 
indeed, to pick out a single instance in which an inventor, 
unbacked by great interest, or unpossessed of official power 
in his own department, has met with fair play—in the 
highest and truest sense of the words—when his evil fortune 
has led him to submit an invention to, or work out one 
for, the Government. We feel ourselves called upon once 
more to direct attention to a case where, apparently at 
least, grievous injustice has been done. In one sense, 
however, only a portion of the evidence is before us—that 
of the inventor. If we pronounced judgment under 
such circumstances, we should ourselves commit an 
injustice; and before proceeding to state the facts 
as they have come to our knowledge, we feel that it is 
due to ourselves to explain that we have not arrived at any 
conclusion but this—that the case is one which should be 
made the subject of a searching inquiry; in the first place, 
that justice may be done to the inventor if he has been 
wronged ; and, in the second, that, if no wrong has been 
done, reports and statements imperilling the dignity and 
reputation of the War Office may be at once refuted and 
dismissed to the oblivion which they would then deserve. 

Some ten or eleven years ago the then Government be- 
came impressed with the idea that it would be a very good 
thing indeed if all the cast iron guns we possessed of 
reasonable dimensions could be strengthened and rifled. 
Captain Blakely, Sir W. Armstrong, Colonel St. George, 
and others, devoted attention to this subject, and a great 
number of experiments were tried. After £45,000 had 
been spent in hooping guns the attempt was abandoned in 
despair. At a subsequent period the scheme was re- 
vived in a different form, and with such a measure 
of success that large numbers of 68-pounders and other 
natures of smooth-bore cast iron guns have been 
strengthened, rifled, and issued for service in forts, &c. 
We have always regarded the conversion scheme on the 
whole, as a mistake; among other reasons, because we 
possess no cast iron guns large enough to prove of much 
service in modern naval warfare. On this point it is not 
our purpose to speak at length now ; our opinions on the 
subject remain unchanged. However, if it can be shown 
that the Government has approved of an invention for 
strengthening guns, and has adopted it, it followsasa natural 
consequence that the man who devised the scheme is en- 
titled to some reward from the State; and that, above all, 
he should be reimbursed for any money he has expended 
of his own in perfecting the invention. Now, so far as we 
can see at present—and we have watched the progress of 
the conversion system with much care for years—the in- 
ventor of the modern plan of conversion is Mr. P. M. 
Parsons. His system of conversion consists in placing a 
tube of wrought iron, or steel, inside the cast iron gun 
bored out to a large calibre to receive the wrought iron 
lining. He addressed a letter to the Secretary of State for 
War on the 10th May, 1860, asking permission to submit 
his invention to the Government. In a few days he 
received a reply, and the necessary forms. The 
“submission” of his invention followed in due course, 
The papers were then laid before the Ordnance Select 
Committee. The idea was approved, and an order was 
given for the conversion of a 68-pounder gun. The 
work of conversion was then proceeded with, but the in- 
ventor was not consulted nor his instructions carried out. 
Mr. Parsons directed that the lining tube should be made 
a mechanical fit for the bored-out gun, and be forced into 
it by hydraulic or other pressure. The Ordnance Select 
Committee, however, heated the gun, and attempted to insert 
the cold tube so that the cast iron might shrink upon it. 
Fortunately for the success of the scheme, they failed to 
inserta tube at all in this way, because the cast iron warped 
in the furnace and the tube stuck half way. If they 
could have got in a tube, the initial tension of the cast 
iron would have been indeterminate, and proportionately 
too Lops or too little, while the scaling due to the heating 
would have ruined the mechanical fit on which everything 
depended. After wasting much time and money the 
authorities, in despair, turned to Mr. Parsons’ specification, 
ard following his instructions converted a gun which was 
fired with considerable success. Another was then con- 
verted and tested in 1862, with still better results. All 
this while the inventor was allowed to know nothing 
officially of what was being done. Nothing could possibly 
be more unfair to him, for reasons which will occur to every 
engineer. An application made by Mr. Parsons for the 
conversion of a gun under his own superintendence was 
refused ; and the inventor, considering that the whole 
scheme had been shelved, suffered his patent to drop, and 
thus cut himself off from all remedy for future ddches 
on the part of the Government. He subsequently, on 
finding out that the Government had not abandoned the 
scheme, took out other patents for improvements on the 
“—- system. 

e now come to exceedingly delicate ground. Major, 
then Captain Palliser, introduced about the end of 1862 a 
scheme of conversion practically identical with that of Mr, 
Parsons. We think it best to reserve all expression of 
opinion as to who was the first and true inventor of the 
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idea involved. The principal difference at any rate be- 
tween the two schemes, in their most advanced shape, con- 
sisted in the fact that one gentleman put in his internal 
tube from the muzzle, while the other introduced his 
from the breech of the gun. The question of novelty was 
finally referred, under circumstances with which we shall 
not stop to deal, to Mr. Charles Hutton Gregory, M.I.C.E., 
who decided that there wasalarge amountof identity between 
tlie two plans, and that the leading fundamental prin- 
ciple is identical in both cases. The opinion of Mr. Gregory 
is to us conclusive, and if it can be shown that Mr. Parsons 
was the first to patent the invention, and bring it before 
the public, to him, and to him alone belongs all the credit 
so far. Even if another inventor—say Major Palliser— 
had taken up the invention at this point, and worked it 
out to a happy conclusion, while Mr. Parsons did nothing, 
the latter gentleman would be entitled to a reward, al- 
though Major Palliser’s services would also deserve substan- 
tial recognition. But Mr. Parsons laboured so hard at 
the scheme, that on his own showing he spent an enormous 
amount of time and about £7000 in money, in perfecting 
and testing his plans for the Government; and with their 
consent, as is in part proved by the following extract froma 
letter sent by the War Office to Mr. Parsons, on the 7th 
October, 1867 :—“ That after full consideration, as it was 
for the public benefit that every endeavour should be 
made to ascertain the best and cheapest mode of lining 
smooth-bore guns, it was decided that a further 
trial should be given to your system.” This conces- 
sion was only obtained by Mr. Parsons undertaking 
to pay for the gun if it did not stand 1000 rounds 
with 30 Ib. of powder and 150 Ib. shot. Seeing that 
30 Ib. isithe service charge for the ordinary 12!-ton gun, 
while the converted gun weighed but 5} tons, Mr. Parsons 


evinced a faith in his invention which might have moved | 


mountains, and of which we submit the authorities had no 
right to take advantage. No gun of the weight has ever 
yet, or probably ever can, comply with such a test. How- 
ever, the trial proceeded, the committee first informing 
Mr. Parsons that two rounds would be fired out of the 
1000 with a charge of 371 lb. of powder. In despair, the 
inventor consented even to this; and though there can be 
no doubt thatthese enormous charges seriously overstrained 
the guns, it actually stood 167 more rounds with 30 lb. of 
powder and 150 Ib. shot. The authorities could not help 
admitting that the test was satisfactory—but as the next 
proceeding they shunted Mr. Parsons, stating that Major 
Palliser’s system answered all their requirements, 

We shall not stop to minutely relate what followed. 
It will saffice to say that Major Palliser got a grant of 
£7500 to repay him for his labours, and that Mr. Parsons 
has recently been offered £1000 to repay him for his 
labours and the expenditure of £7000. We have now 
laid before our readers a statement of the case, as made by 
Mr. Parsons, who asks for a moderate reward for his ser- 
vices, and, at all events, to be repaid his expenditure. 
Mr. Parsons supports his claims with numerous official 
documents, which are very convincing in their character. 
As to whether he is or is not right, or as to whether he is 
or is not entitled to be repaid and rewarded, we express 
no opinion whatever; but we do assert most emphatically 
that his case is one which should be investigated without 
a moment’s delay. Several engineers now sit in Parlia- 
ment, and we hope that some one or other of them will 
put a question in the House on the first opportunity, 
which will either elicit an answer satisfactorily disposing 
of Mr. Parsons’ claims, or procure an inquiry which will 
decide at once and for ever how far they are based on truth 
and equity. 


LITERATURE. 


The Second Course of Orthographic Projection, being a continuation 
of the New Method of Teaching the Science of Mechanical and 
Engineering Drawing, with some practical remarks on the 
T.eth of Wheels, the Projection of Shadows, principles of 
Shading and Drawing from Machinery. Intended for the in- 
struction of Engineers, Archetects, Builders, Masons, &c., and 
for the use of Science Schools and Classes. With numerous 
illustrations. By WItLIAM Hryws, Consulting Engineer, 
Assoc. Inst. C.E., late Master of the Mechanical Drawing 
Class at the Department of Science and Art, and at the Royal 
School of Mines, formerly Professor of Applied Mechanics at 
the College of Civil Engineers, &c. &c. London: E. and 
F. N. Spon, 48, Charing Cross, 1869. The author reserves 
the right of translation. 

Jr is not uncommonly remarked by those who are advo- 

cates of the “rule of thumb ” system of instruction that 

there are certain methods and operations which cannot be 
reduced -to a scientific standard, and that it is in vain to 
expect to become acquainted with them unless through the 
old channels, Admitting that these remarks may hold in 
a few, a very few, instances, which are diminishing day by 
day, it is our opinion, on the other hand, that with the ex- 
ception of a few “ wrinkles” which must ever attend ex- 
perience and practice, all instruction may be proved to rest 
upon a scientific basis. In the volume on our table the 
author has ably followed up the subject he commenced 
some years ago in a former treatise, and has conferred an 
additional boon upon the profession by the issue of his 
“Second Course.” No draughtsman can now urge as a 
plea for ignorance of the more difficult and complicated 
portion of his duties, that he is obliged to depend upon the 
goodnature of his seniors or companions to instruct him in 
his art. By diligence and application, with the aid of the 
treatise of our author, he may master every detail of 
orthographic projection, plan drawing, and shadowing. 

A few useful hints are given in Chapter I. respecting the 

practical management of pen, ink, and paper. Some may 

consider these observations superfluous, but it must be 
kept in view that upon them depend the whole success of 

a drawing. Moreover, however well a person may under- 

stand how to describe, say, an epicycloidal curve, it avails 

him nothing as a draughtsman if he cannot do it neatly and 
accurately upon paper, and this he will never be able to 
perform unless he know how to keep all his tools in roper 
and efficient working order. In ordinary caligraphy the 
excuse of a “ bad pen” is frequently admitted, but no em- 








ployer would allow it as a plea for a slovenly and badly 
executed drawing. We invariably form our own opinion 
of a draughtsman, and, in fact, of a young engineer, by 
the manner in which he “turns out” a plan, and we 
seldom find we are mistaken. Good, clear, uniform lines, 
not too fine for a working drawing, even colouring, plain, 
bold printing, and a clean surface, are certain signs that 
care and attention to the work in hand characterise the 
performer, Mr. Binns gives a useful little recipe for 
utilising old ink which is well worthy of note. “Grinding 
ink” is frequeutly a sore trial of patience. In our time 
the rule was that the junior pupil should have the pleasure 
of performing that indispensable operation for the good of 
the office generally, but it is possible that now the profes- 
sional embryos have “changed all that.” Instead of 
india-rubber, as recommended by Mr. Binns, we have 
found that a piece of velvet cork has answered very well 
for renewing old ink. 

Under the general classification of helix and spirals, the 
methods of finding the projection of the threads of screws, 
convolutes, screw propellers, handrails, and stairs, are fully 
elucidated. “ Where to put the stairs” is the béte noire of 
all architects’ pupils who are beginning to design, not 
merely to draw, their first house. If they will study the 
chapter in the present volume relating to that subject they 
will in future be able to find room for them. In treating 
of “ solids of revolution ” there is a particularly interesting 
and valuable example for practical men, which describes 
| the mode of setting out the plates of a cylindrical boiler 
| with hemispherical ends, and we then pass on to “ toothed 
| wheels.” The evils that may arise from badly constructed 
| wheels are very aptly illustrated in Art. 44, where heavy 
damages and costs were the results of incompetency and 
ignorance. Putting P for the pitch of the teeth, D for the 
diameter, N for the number, and 7 asa constant, the three 
| fundamental formule for calculation are P = ee a 


Tables are annexed to 





pax PxN, and N=? Xf 


this section, in which are given the diameters in inches of 
wheels from ten to 340 teeth, and from ltin. to 34in. 
pitch. The figures are rather small and indistinct, a point 
to be carefully avoided in tables intended for reference. 
A general formula for the thickness of the teeth of wheels 
is given by the equation T = C vy P, where T is the thick- 
ness of the tooth in inches, P the pressure in pounds, and 
C a constant, which for cast iron our author assumes to be 
equal to 0'025. As an example, let it be required to find 
the thickness of a tooth which is to sustain a pressure of 
3510 Ib, Here T= 0025 VP = 0°025 x 59°25 = 1°48in- 
This rule has been found to agree with the best practice, 
but Mr. Binns recommends that the teeth should be made 
a little stronger wherever the breadth is only twice the 
length. For calculating the strength of teeth Mr. Binns 
gives the preference to Carmichael’s rule, which includes 
the length in the calculation. Thus, supposing H to repre- 
sent the proportional strength in horses’ power, with a 
velocity of 2°27ft. per second, putting B for the breadth of 
the teeth, T for the thickness, and L for the length, the 


2 
formula is H = B x 7. Where the length of the tooth 


is considered, it may evidently be regarded as a short 
cantilever, the strain upon which is in the direct ratio of 
the length and inversely as the depth. A chapter on 
couplings, plummer blocks, and shaft bearings, brings to an 
end the mechanical portion of the book, so far as the abso- 
lute projection and delineation of objects is concerned. 

The theory of shadows has always been an interesting 
study to the advanced draughtsman, for although by ortho- 
graphic projection he is able to lay down on paper the 
forms of solids and other figures in such a manner as to 
render them intelligible to himself and others, yet the pro- 
jection of shadows and the employment of colour are 
equally important in defining the configuration of objects. 
For instance, the simple elevation of a cylinder or of a 
flat surface is the same, and it is necessary to have a plan 
as well, in order to demonstrate the actual difference. But 
by the aid of colour or shading the difference can be ren- 
dered evident in the plain elevation, As a practical 
example we would recommend the student to work out to 
a good large scale the twenty-eighth problem, where it is 
required to construct the “shadow cast by a six-sided nut 
on the horizontal plane.” Let him also bear in mind this 
important axiom, that all lines which are parallel in the 
original figure will be parallel in the projection of that 
figure. We do not quite agree with Mr. Binns in his 
denunciation of those useful little adjuncts to the draughts- 
man, “horn centres.” There is no doubt that an experi- 
enced hand will be able to describe a great number of 
circles of different radii from the same centre without 
drilling a hole at that point, but he cannot help disfiguring 
the paper to some extent. As we are rather partial to the 
use of the horn centres or discs where necessary, we must 
bear witness to the fact that the three small pins inserted 
in them to hold them to the paper do not stick into it and 
deface it. While they hold perfectly well, the mark they 
make is barely perceptible. This exceedingly useful and 
practical volume concludes with some very good advice to 
engineers how to manage the operation of colouring, wash- 
ing in tints, and stipling. It is very justly observed that 
a few lessons from a living teacher would be of more real 
benefit to the student than whole tomes of directions, but 
nevertheless this does not diminish the value of the written 
instructions. Some dozen plates are attached to the trea- 
tise to illustrate those portions of the text requiring such 
additional assistance, and the whole work reflects alike 
credit upon the author and the publishers, Messrs. Spon, 
who are wel! known for their treatment of all works of a 
scientific character, 





The Food Journal. London: J. M. Johnson and Sons, Castle- 
street, Holborn. March, 1870. 


Tuts is the second number of an in’ 


little pe- 





riodical, Among other articles by known authors it con- 
tains an analysis of coffee. 


The extent of its adulteration 





is demonstrated by the results of the examination of forty- 
seven samples, purchased in London, which tells a tale. 





Sanitary Works and Sewage Utilisation By J. Bartex Denton 
C.E., &, Pamphlet. Spon, 1869. 

Tuis is a reprint of Mr. Denton’s already well-known, and 

in several respects, able letters on these subjects which 

have appeared in the Times during the past year, and 

as being there seen by our readers, we need not say 

more than that here they are in a connected form. 





Channel Railway. Description of a Proposed Cast Iron Tube for 
Carrying a Kailway across (beneath) the Channel between the 
Coasts of England and France. By Jounxn F. Bateman, 
F.R.S., Memb. Inst. C.E.; and J. J. Revy, Memb. Inst. C.E., 
Vienna. Pamphlet. Vacher, Londun. With large litho- 
graphic illustration. 1869. 

Projet de Construction d’un Tunnel sous Marin, pour un Chemin 
de fer devant niler la France et l' Angleterre, systdme. E. 
MakTIN et GILBERT LE Guay, & Randon (Ruy de Donme). 4to 
Pamphlet, with two Plates. Lacrvix, Pais, 1869. 

Rtvav mechanical schemes for getting a submarine railway 
from shore toshore, Perhaps, the most important for us to 
notice here is that the first-named if attempted would have 
as good a chance of success as many others put forward 
with more pretension, The second, we think, we 
may venture to pronounce absolutely impracticable, 
though to the unskilled and inexperienced reader 
it looks at the first glance to be simplicity itself. Neither 
brochure takes into suflicient account the serious alterations 
on the existing bottom of the Channel that must even- 
tuate from such an under water dam right across as 
either of these, or any other tunnel lying on the sea bed, 
must produce, 





Indian Works and English Engineers ; a Letter to his Grace the 
Duke of Argyll, Secretary of State for India. By Joun 
Bourng, C.E. Pamphlet. Longmans, London, 1870. 

Tuis is an ingenious bid for notoriety on the part of Mr. 
John Bourne, by a volunteered ad captundum detence of civil 
engineers against the various wrong doings of the Indian 
Government. Less clearly revealed, it seems also intended 
as an explanation or apology for the disastrous failures of 
the “ most powerful steam vessels which had yet been set 
upcn the Indus and Ganges, which, without any aid from 
Government, the author says he established through a com- 
pany, and placed upon those rivers;” the main cause of failure 
of which was, if we have been rightly informed, that these 
powerful steamers were found to go the wrong way when 
attempted to be headed up stream. Mainly, we imagine, 
this public spirited letter may be viewed in the light of an 
advertisement. 





Guide Pratique del Architecture Navale, &:. Par G. Bousquet, 
Captaine au Long Cours, Engineer. Small 8vo. Lacroix, 
Paris, 1869. One of the publications of the Bibliothéque 
Industrielle. 

An elementary and purely practical little work on the 
construction in detail of timber-built ships, of various 
classes, with tables of scantlings, fitments, &c. A very 
useful large pamphlet (we can hardly call it a book), more 
especially for the local builder of coasting craft in French 
ports, and one of a class that ironship building is rapidly 
making obsolete amongst us. 





Gisement, Extraction, et Exploitation.des Mines de Houille, Par 
M. Demanet, Ingénieur. One vol., 8vo. Illustrated, Lacroix, 
Paris. No date. 

Tuis very good little volume is also one of Mons, Lacroix 

“ Bibliotheque,” &e. It is a brief, clear, elementary 

treatise upon the natural circumstances, “or occurrence” 

of coal in the beds, with the means and eppliances and 
methods of working employed for its winning and extrac- 
tion. It is intended for colliery engineers, viewers (as we 
call them), foremen, agents, skilled workmen in collieries, 
and pit men, and it is as good a brief book on these sub- 
jects as we have seen, and one well fitted to give the first 
outlines of correct knowledge of his future avocation, to 
any young man whose future is, to aid in any department 
in the noble work of bringing the black diamonds to bank. 





A Chemical Method of Treating the Excreta of Towns. By E. C. C. 
SraNFuRD, ¥'.C.5. Pamphlet. 1869, 

A reprint of a paper on the use of charcoal for dry 

closets, read before the British Association at Exeter, 

August, 1869. It adds nothing to our prior knowledge, 

so far as proposing any remedy for the so far insuperable 

difficulties of any dry system on a great scale. 








FirE AT Mk. STANLEY’s INSTRUMENT WorkKSHOPS.—A destruc- 
tive fire occurred on Saturday, the 5th inst., on the premises of 
Mr. F. Stanley, well-known mathematical instrument manufac- 
turer. Fortunately, it extended to the cabinet workshops only. 
The tools of eight workmen were destroyed, and several hundred 
instrument cases, cabinet work in hand, and a large quantity of 
material. 

ENGLISH AND AMERICAN BoILers.— The following has been com- 
municated to the Scientific American by an United States boiler 
maker :—“‘ English boilers are made of jin. and §in. plate. Here 
they are made of }in. and gin. iron. The foreman in an English shop 
makes a templet for every new boiler, with the proper camber for 
the thickness and width of plate he is going to use ; here a wooden 
strip saves that trouble, the camber is alike in all thicknesses and 
width of plates, and the warping of the old strip is inconsiderable. 
It will be observed that in punching boiler iron the holes are 
rendered taper or wider at the under side than the top. In 
England the wide side is put outside of the boiler, so that the 
rivet is partly countersunk. When the head is cut off it is found 
to be tight in the hole. Here the plates are bent so that the 
wide sides of the holes are outside ; when the rivet-heads are cut 
off the rivets fall out. In England the riveters always commence 
in the middle of the rings and work all the slack iron into the 
seams. Here the plates are riveted across the seams first, and all 
the slack iron which has to be left in the rings, to get them 
together, has to be puckered in as best it can. In England a man 
is placed inside a boiler to hold up the rivets and close the lap. 
Here a ‘‘lump” of iron holds up the rivets, and nobody c)<ses the 
lap. I have been shot at three times within the last twelve mon 
and wounded 0; with these exploding tin-pot boilers, and 
thinkit is getting time that a Christian community should ask foran 
investigation mto these wholesale murders,” 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
478. CHARLES ARMAND Rocer and CHarLes MARTIAL GaLLET, Boulevart 
Sébastopol, Paris, “ Improvements in the facture of for 
bottles of all kinds. 
79. Louis Epovarp PeyrovuniL, Boulevart Sébastopol, Paris, “ Improve- 
ments in the manufacture of gelatine capsules or transparent covers or 
cases for thread, cotton, or other articles.” 

480. CLEMENT Heaton, Garrick-street, Covent-garden, London, “‘ Improve- 
ments in the means of preventing the bursting of water pipes by the 
action of frost.” 

481. Ricnarp Hunt, Scarborough, Yorkshire, ‘‘ An improved —— 
or receptacle for storing and for withdr: uwing wine or other liquids, 
part of which apparatus is also applicable wherever a tap may be 
required.” 

482. Brapty Barwnarp, Canonbury- street, Islington, London, ‘‘ Improve- 
ments in infants’ beds or bassinettes. 

48%. Samuet WiLson CLARK, Tower Royal, London, and Wi1tu1AmM RosBert 
mang Chi ipham, Surrey, “ Improvements in hand signal and other 

lamps.” 

454. Kpwin Cuarer, Glasgow, N.B., 
billiard and bagatelle tables.” 

485. Isam Baaes, High Holborn, London, ‘Improvements in the manu- 
facture of the es urbon: rtes of ng x ag! 

486. Tuomas Russet, Aberdeen, N.B., “ Improvements in the arrange- 
ment and applic: “rah of auxiliary we propellers to sailing vessels.” 
487. CuAR Les BartHoiomew, Doncaster, Yorkshire, ‘‘ Improvements in 

apparatus to be used in getting coal.” 

488. Jonas Brown, Gildersome, near Leeds, Yorkshire, ‘‘ An improved 

procees for the conversion of the hard waste of flax, hemp, and tow 
into thread or yarn.” 
439. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, 
“Improvements in embroidering ms vchinery.” —Partly a communica- 
in from Jolann Ulrich Billwiller, St. Gall, Switzerland. — 18th 
Fibruary, 1870. 

490. Grorce Jones, Beeton’s-terrace, Millwall, Poplar, Middlesex, 

* Improvements in the construction of furnaces to effect consumption 
of smoke and saving of fuel.” 

491. Tuomas Ret, Monkton Miln, Ayrshire, N.B., 
ploughing, and in ploughing implements.” 

492. Ernest Hitt, Nether Edge, Shefiield, ‘‘ Improvements in machinery 
for engine turning or engraving metallic or other surfaces.”—A com- 
munication from Eugene Darier, Geneva. 

493. MatrHEwWw Witson, Wellington-street, 
provements in bird-cages.” 

494. Ropert Lakry, Manchester, and Jonny Bay.tey, Heaton Norris, 
Lancashire, ‘‘Improvements in machinery for preparing, spinning, 
twisting, and doubling cotton and other fibrous materials.” 

495. Matraew Henry Nicno.tson and GeorGe Booker, Eyre-street, 
Sheffield, ‘‘ An improvement in applying metal handles to table knives 
and forks,” 

495. CaarLes Tuomas, Bristol, ‘‘ Improvements in soap frames.” 

408. Jonny Henry Jonyson, Linculn’s-inn-fields, London, ‘ Improve- 
ments in the obtainment or production of oxygen gas.”—A communi- 
eation from Paul Brocchi, Paris. 

499, Jonny HamMonv, New-road, Bognor, Sussex, ‘Improved apparatus 
for washing and cleansing clothes and other textile fabrics.”—19th 
February, 1870. 

501. Grorae Newseum, Holbeck, near Leeds, Yorkshire, ‘‘ Improvements 
in machinery for lithographing and letter-press printing.” 

602. SamueLt OsBorn and WitutiAM Henry Fawcett, Sheffield, “ Im- 
proved apparatus for heating knives for reaping and mowing machines, 
in order to the partial hardening of such knives.” 

503. Epwin Maw, Clement’s-lane, London, “ Improvements in pipes, 
gutters, troughi: ag, and other apparatus for irrigating and manuring 
land, and in girders and framing for supporting the said apparatus, 

and for other purposes.” 

504. WILLIAM Epwis Heatu, Camden-road, London, ‘‘ Improvements in 

gas-pressure governors.” 

503. SAMUEL Hu LME, Stockport, Cheshire, 
for removing paint from woo 

506. Joun Leoparp, Hassocks Station, Hurstpierpoint, Sussex, “ Im- 
provements in treating and filtering sewage, and in apparatus to be 
employed for these purposes.” 

507. JuLes Fournier, East India-avenue, London, “A new or improved 
compound or explosive mixture to be used as a substitute for gun- 
powder.” 

508. Tuomas James Swirn, 





Lanarkshire, “Improvements in 





“Improvements in 


Southwark, Surrey, ‘ Im- 


“Improvements in machines 


Fleet-street, London, ‘‘ Improvements in 
clips or shears for clipping or shearing horses or other animals, which 
are also applicable for other purposes.” — A communication from 
Auguste Lengelié, Leon Bouttier, and Charles Vincent, Boulevart de 
Strasbourg, Paris. 

509, JOHN RICHARDS, 
cheques, bills of exchange, 


Colebrook-row, London, “Improvements in 
and other like documents, for the purpose 
of preventing fraud.” 


510. Frank CLARKE HiLis, Deptford, Kent, ‘‘ Improvements in the 
manufacture of gas, and in obtaining residual products from such 
manufacture, and in apparatus to be used in such manufacture.”— 
21st February, 1870. 

513. Ropert Garver, Glasgéw, Lanarkshire, N.B., “Improvements in 
producing photographic effects by litho, graphic printing on woven 
fabrics.” 

515. Wittram Ropert Lake, Southampton-buildings, London, ‘A 
method of producing an improved black pigment, and obtaining phos- 
phates and other substances from the waste portions of the hop plant.” 

A communication from Frederic Rotter, Amberg, Bavaria. 

517. ALEXANDER WILLIAM Barn, Frith-street, Soho, London, ‘‘ Improve- 
ments in producing end and cover papers for books in order to retain 
brilliancy of surface.” 

519. Francis FitzGeracp, Skerries, Dublin, “Improvements in the 
mode of supporting and securing cattle whilst being conveyed on 
hoard ships and other vessels.”—22ad February, 1870. 

521. Georce Henry Exuis, Gracechurch-street, London, ‘‘ Improvements 
in apparatus for washing, wringing, and mangling.” 

522. Witt1am Epwarp NEwrTon, Chancery-lane, London, ‘‘ Improvements 
in springs for carriages and other purposes.”--A communication from 
Andrew Jackson Dexter, North Foster, Rhode Island, 

525. Georae Leecnu, Goat-lane, Norwich, Norfolk, ‘ Improvements in 
the manufacture of stocks for screwing and cutting iron pipes, bolts, 
and other similar uses.” 

527. James Farmer, Salford, Lancashire, “‘ Impr 
or apparatus for drying woven fabrics or yarns and pit = for 
ageing woven fabrics.” 

531. CHarLes Henry Aston, Swansea, Glamorgansbire, ‘‘ Improvements 
in the manufacture of non-conducting material for preventing the 
radiation of heat.” 

535. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in apparatus for binding together or filing rs.”—A com- 
munication from Claude Morey, Nicholas Alphonse Aubertin, jun., and 
Francois Motte, Boulevart St. Martin, Paris.—23rd February, 1870. 

3307. WittiaM Niect, jun., Bold, Lancashire, ‘‘ Improvements in blast 
engines.” —16th November, 1869. 

340. Hemsricnh Wirrnorr, Copenhagen, Denmark, 
gas burners.”—5lh February, 1870. 

365. Emtte Krocer, Portobello, Midlothian, N.B., “An improved 
method of re- utilising caustic soda lye.”—8th "February, 1870. 

409. James Srory, Paris, ‘‘An improved method of constructing sub- 
marine telegraph cables for the support of insulated conductors for 
communicating intelligence between nations and foreign countries by 
electricity.”—l1th February, 1870. 

424. ALEXANDER Prince, Trafalgar-square, Charing Cross, London, ‘ Im- 
provements in generating gas from petroleum and other oleaginous 
substances, and in the apparatus to be employed therein.”—A com- 
munication from Augustin Irel Ambler, Weabinghen, Columbia, U.8.— 
12th February, 1870. 

462. Witt1AM Boye Moore, Grafton-street, Dublin, and Witt1am Borie 
Moore, jun., Donegal-street, Belfast, “‘Improvements in sewing 
machines.” 

475. ApaM MILLAR, High Holborn, London, “‘ Improvements in stamps 
for marking linen and in marking ink for the same, such stamps being 
also applicable to other purposes.”—17th February, 1870. 

497. Ferpinanp OLiver CamRovx, Deptford, Kent, and pon = OLIVER, 
Wapping, Middlesex, ‘ Improvements in hi 'y for 
breaking or reducing stones, and for crushing qualia e pl schist, bones, 
mae ores, and all mineral and other substances.”—19th February, 


wa ; Bripaes Apams, Woodstock Lodge, Granville Park, Black- 
eath, Kent, ‘‘ Improvements in railways, tramways, common roads, 
ond machines and vehicles to run thereon.’ 
6i4. Hucn Ferauson, Glasgow, Lanar'! » BB., 
cooking ranges.” 





“Improvements in 





“Improvements in 





522. Wittiam CROMBLEHOLME, Manchester, “ ap tanned in appa- 
ratus for connecting and disconnecting railway carriages and trucks.” 
526. Tuomas GriusHaw, Blackburn, Lancashire, “‘An improvement 

— to the weft forks used in power looms for weaving.’ 

528. THomas ANDREW, Commercial- street, London, ‘‘ Improvements in 

hand-punching machines.” 

530. Georce RypiLL, Grove House, Dewsbury, “A new method or 
methods for extracting and purifying mill waste, refuse flock ma‘ 
and removing dyed colours, and yeing the same into other colours 
for re-manufacture, for using certain agents employed in the process, 

and thereby ney a@ manure.” 





532. Tnomas Henry Leaker, Bristol, Gl tershire, ‘‘ Impr ti 
in buttons, studs, and other such like fastenings. y 
534, Cuances Davy, Sheffield, “I ble to picks and 





other tools or implements attached to handles.” 


for giving an alarm when the water in steam boilers is below the 
_— level.” 

Marmapvuke Witkin, 8t. James-terrace, Paddington, London, Jonn 
— LARK, Belmont-terrace, Kensington, London, and Apam Scort, "Blom- 
field-crescent, P: m, London, ‘‘ Improvements in subdividing 
particles of water and other fluids, and applying the same to sanitary 
and other purposes.” 

597. Ricnarp Stuart Norris, Liverpool, ‘‘An improved method of 
ge . and for the machinery or a) a connected therewith.” 

598. Tuomas Rowatt, jun., Edinburgh, othian, N.B., ‘ Improved 
means and apparatus for ha and other oils.” 

599. Louis SterNr, Great Queen-street, Westminster, “Improvements in 
the construction of wheel tires.” 

600. Bensamin Georce Georce, Hatton-garden, London, “ Improve- 
ments in methods of manufactures and combinations therewith of 





536. = pone Jounson, Lincoln’s-inn-fields, a ‘Improve. 

ments in machinery or ap tus for straining r pulp.”—A com- 
munication from J ae Mathieu, Paris CRM 

537. Wittiam Rosert Lake, ot buildings, London, ‘An 
improved alarm apparatus.”—A communication from Eugene Victor 
Achille Loiseau, Paris.— 23rd February, 1870. 

538. Rosert MAYNARD, Whittlesford, Cambridgeshire, 
ment in portable chaff engines.” 

540. Epwarp Primerose Howarp VaucHay, Chancery-lane, London, 
“Improvements 1n the mode of and in machinery for splitting rocks.” 
—A communication from John Robb, New York, U.S. 

”. GrorGE ASKER, Norwich, Norfolk, “Improvements in shirt 

ronts.” 

543. ALFRED Dickson and Tuomas Law, Leicester, ‘‘ Improvements in 
the manufacture jof pressed leather, and in machinery employed for 
this purpose.” 

544, Epwarp Tuomas Hucues, Chancery-lane, London, ‘‘ Improvements 
in machinery for manufacturing nails.”—A communication from Daniel 
Reed, Royal Moulton Bassett, and Theodore Sheldon Bassett, 
Birmingham, Newhaven, U.S. 

545, James EDMONSTON Core, Halifax, Yorkshire, “ Improvements in 
kilns or ovens for burning or baking bricks, tiles, or other articles of 
plastic material and lime.” 

546. Epwarp Duce and Samvuet Noster, Portland-street, Bradford, York- 
shire, ‘‘ Improvements in machinery or apparatus for reeling slivers of 
wool direct from the gill box.” 

547. Ricnarp Cook, Hathersige, Derbyshire, 
frames of umbrellas, parasols, and sunshades.” 


“*An improve- 


“Improvements in the 


548. Wituram Brown and CHARLES Neate May, North Wilts Foundry, 
Devizes, Wilts, ‘‘Improvements in feed- water heaters for steam 
generators.” 


549. Wittiam Epwarp Newton, Chancery-lane, London, ‘“‘ Improvements 
in steam boilers and engines.”—A communication from Francis Brown 
Blanchard, New York, U.S. 

550. ALFRED VINCENT Newton, Chancery-lane, London, ‘An improve- 
ment in the manufacture of needles.”—A communication from Robert 
Jordan Roberts, New York, U.S. 

551, Wituiam Epwarp Newton, Chancery-lane, London, “‘ Improvements 
Py windmills.”"—A communication from Edward Savoral, New York, 





552. Georce AvousTUs Hvppart, Prynkir, Carnarvonshire, “ Tmprove- 

ments in the construction of the permanent way of railway 8. 
553. Henry Bessemer, Queen-strect-place, London, ‘‘ Improvements in 
the construction of steam vessels and sailing vessels, and in apparatus 
employed for the better dation of y gers on board such 
vessels, and ior lessening or preventing sea-sickness.” 

554. James BALLENY ELKINGTON and CHARLES EDWIN Ryper, Newhall- 
street, Birmingham, “Improvements in the manufacture of copper 
tubes, and also of copper rollers, for calico printing, embossing, and 
similar uses.”—24th February, 1870. 

555, Jonny Butovan, Accrington, Lancashire, “Improvements n warp- 
ing or beaming and sizing machines.” 

556. WILLIAM BRapsnaw Leacaman, Leeds, Yorkshire, “Improvements 
in hydraulic apparatus for raising and forcing water.” 

557. Witut1aM Rosert Lake, Southampton-buildings, London, “An 
improved method of and apparatus for producing and utilising a fall 
of water.”—A communication from Dr. Heiman Sanders-Ezn, Paris. 
558. Henri ADRIEN BoNNEVILLE, Sackville-street, Piccadilly, London, 
“Improvements in the manufacture of axles and shafts of various 
descriptions.”—A communication from Marcius Chaney and Antoine 
Deschamps, Firminy, France. 

559. THomas BLackwoop, Port Glasgow, Renfrewshire, N.B., 
ments in compound marine engines.’ 

560. Grorce Hey Harrison, Carstairs, Lanarkshire, N. B. be 
ments in apparatus for lifting potatoes and other roots.” 

561. SamueL Moornovust, Brinkoway Bank, Chester, “Improvements in 
the construction of furnaces for steam boilers.” 

562. Epwarp Tomuinson, King Henry’s Walk, Ball’s Pond, Islington, 

London, “Improvements in machinery or machines for type design 
and colour printing on paper and other materials, and creasing, 
scoring or bending, cutting, and perforating the same simultaneously.” 

563. ALFRED Vincent Newton, Chancery- -lane, London, ‘“‘ Improvements 
in machinery for mauufacturing screws.”—A communication from 
Jared Augustus Ayres, Hartford, Connecticut, U.S. 

564. Joun Henry JoHNson, Lincoln’s-inn- -fields, "London, “ Improvements 
in the construction and art of for actuating 
sewing and other machines worked by a treadle.”—A communication 
from Charles Henry Willcox, New York, U.S. 

565. James JoHN Houpen, Mark-lane, London, “Improvements in appa- 
ratus for chi arging and discharging gas retorts, and for other similar 
purposes.” 

560. Puiuie Kearney Macorecor Skinyer, St. James’-square, London, 
“‘Improvements in propelling vessels, and in apparatus for the same.” 

567. Cuarces Deninc and SAMUEL Henry Dente, Chard, Somersetshire, 
“ An improvement in brushes applied to drills for sowing all kinds of 
corn and seed.” 

568. Peter Joe. Livesey, Manchester, ‘‘ Improvements in the manu- 
facture of hair cloth and other fabrics in which the weft is inserted in 
separate lengths, and in looms or machinery for weaving such fabrics.” 
—A communication from Isaac Lindsley, Pawtucket, Rhode Island, 
U.S.—25th February, 1870. 

572, Jonn McE roy, Sale, Cheshire, and CHARLES KEARSLEY, Manchester, 
‘Improvements in apparatus for communicating between guards, 
drivers, and passengers of railway trains.” 

573. Ropert WiLt1AM THomson, Edinburgh, Midlothian, N.B., ‘‘Improve- 
ments in omnibuses, and in connecting the same with road steamers or 
traction engines.” 

574. ALEXANDER HENNAH Martin, Govan, Lanarkshire, “ Improvements 
in looms for weaving.” 

575. Tuomas Bett, Canwick-road, Lincoln, and Francis Roper, Monson- 
street, Lincoln, “‘ Improvements in apparatus for feeding threshing 
machines.” 

576. Robert Jekyt WestLey, Camden-road, Camden Town, London, 
“* Improved methods of constructing, converting, and using billiard 
and other tables.” 

577. Joun Ranpatt Mann, East Cowes, Isle of Wight, ‘‘ Improvements 
in and connected with water-closets and other sanitary appliances,” 
577. ALExis GopiLLot, Rue Rochechouard, Paris, “‘ An improved military 
ea ”— A communication from Ferdinand Waldejo, Gray Town, 

nce. 
79. Tuomas Coxes, Fort-place, Sandy-hill, Woolwich, Kent, “‘ Improve- 
ments in the construction of the running wheels of carriages and other 
vehicles mounted on wheels, and wheels and riggers used in 
machinery.” 

580. ALEXANDRE BoBrownickI!, Paris, and ALFrepD DiprerR Marie Mes- 
NARD, ViISCOUNTE DE CHousy, Commune d’Orchaise, Loir-et-Cher, 
France, “An improved process ‘for converting human excrement into 
fuel and manure.” 

581. Duncan Cameron, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
metallic pens.” 

582. Wittiau CLark, Plumstead, Kent, ‘“ Improvements in governors for 
steam and other engines. ”_26th February, 18 1870. 

584. ABRAHAM RipLey, West-square, St. George’ s-road, Southwark, 
Surrey, ‘‘ A new or improved rotary engine.” 

585. JouN WAKEFIELD and JosepH KenDALL, Birmingham, “ Improve- 
ments in indicators for steam boilers.” 

587. CHarRLes Durr, Russell-street, Bermondsey, Surrey, ‘ ~3y~ 
ments in the treatment of certain fibrous substances to be used in the 
—- of paper pulp for paper and for conversion into textile 
‘abrics. 

588. THomas CaTTe.t, Strand, London, “Improvements in preparing, 
treating, and purifying fibrous vegetable and fibrous animal sub- 
stances.’ 

690. Henry WitiaM Der, Sherwood-street, London, “Improvements in 
caps for scent and other bottles or vessels.” 

591. Tuomas THomas, New egar, Monmouthshire, “‘ Improved appa- 
ratus for preventing accidents in in the pits of mines or collieries. 

692. ALFRED VINCENT NEWTON, cery-lane, Lond “Improvements 
in se machines.”—A communization from Charles Lennig, Phila- 
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‘ t’s Park, Lo “Im- delphia, Pennsylvania, U.S. 
ek as HaMeL, a , Regen ‘8 = Ss mdon, ‘Im 503. HOMAS CLAYTON an a Joux. Tamen, Mathes iia 4 
618. Wittiam Apams, G@ why ener NB. “rT -_ d to inflammable gas from mineral or 
in dressing stone, ‘and in the hinery or apparat go other oils, modifications of which tus are applicable to be 
therefor.” em loyed in the heating of water or Ae one of steam. 


520. ALEXANDER MeLviILtE CLARK, Chancery-lane, London, ‘ Improve- 
ments in combination tools, which improvements are 
applicable to scissors, iinstrum 
cation — —— br 
February, 1870. 


ents.”—A communi- 


ers, and such like 
Paris, — 22nd 


ranier, Boulevart 





594. CoaRLes WILLIAM Siemens, Great pee ame Westminster, 

bag ee nga oon ny treating iron ores, and in processes and apparatuses 

oe i of cast steel where a ores are employed.”—28th 
ebruary, 1870. 

595. Jonn , oo Bury, Lancashire, “Improvements in apparatus 





for producing pictorial, ornamental, and other designs and 
devices.” 


602. Wittiam Musuet and Roperr Musaet, Dalkeith, Midlothian, N.B., 

i“ m.. rovements in or connected with the moulding or casting of 
, and in the apparatus to be employed therein.” 

603. "Wacenas Lioyp Wise, Chandos-chambers, Adelphi, Westminster, 
“ Improvements in breech-loading fire-arms.”--A communication from 
Friedrich Von Martini, Frauenfeld, Switzerland. 

606. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the manufacture of artificial flowers and foliage.”—-A com- 
munication from Octave Eugéne Villon, Boulevart St. Martin, Paris. — 
lst March, 1870, 

608. Tuomas Brown, Newgate-street, London, “ An improved apparatus 
for feeding or supplying steam generators with water, which said 
apparatus is applicable to the raising and forcing of water and other 
liquids.”—A communication from Camille Faure, Grenoble, France. 

609. Freperic Lupovicus Henri WiLLiaM Buncer, Paradise-road, Clap- 

-road, Surrey, ‘‘ Improvements in the arrangement and construc- 
tion of steam traps or apparatus for discharging the water resulting 
— contre steam from steam pipes or apparatus where steam is 
employed.” 

610. Georce Curr THompson, Hounsfield-road, Sheffield, 
ments in cranes and crabs for hoisting and hauling purposes. 

612. HERBERT CrowTHerR, Leeds, Yorkshire, '* uprovements in appa- 
ratus for turning over the leaves of music books, which apparatus 
is applicable to ‘pianofortes, organs, harmoniums, music stands, and 
similar articles.” 

613. James Harman, Griffin-court, Mayfair, London, ‘ Improvements in 
railway carriages.” 

614. Bryan Jounson and Erwarp Bayzanp ELuincton, Chester, “‘ Im- 
—— in hydraulic cranes or apparatus for raising, hauling, and 
owering weights.” 

a CuaRLes Ernest pe Lorene, Great Suffolk-street, Surrey, 

mproved apparatus for producing rotary motion.” 

616. HoMAS SHort Davis, Bristol, Somersetshire, ‘‘ An improved alloy 
or metallic ne ne applicable for the bearings or the lining of bear- 
ings of machinery.” 

617. James Neace and JosepH Beverley ae, Birmingham, “ Im- 
provements in attaching lamps to carriages 

618. Joun HENRY JOHNSON, Lincoln’s-inn-fields, London, “Tmprovements 
in enamels for pe ttery, earthenware, and crockery.”—A communica- 
tion from Joseph Boés and Louis Esprit Joseph Gallibert, Paris. 

619. Witt1am Dar.ey, Chatham, Kent, ‘ Improvements in ships’ illumi- 
nators or scuttles.” 

620. GeorGE Epmunp DonistHorpe, Bedale, Yurkshire, ‘‘ Improvements 
in apparatus for cutting coal and other mineral.”—2nd March, 1870. 

622. Jam.s Broap.ey, Kent-street, Bradford, Yorkshire, “« Improvements 

in couplings for railw ay carriages.” 

624. James Linroot, Wolverhampton, Staffordshire, ‘‘A new and im- 

ape method of fixing ‘bristles, hair, bass, fibres, and materials of 
ke natures in the head, stock, socket, or handle of a brush, broom, or 

article of similar construction.” 

628. JAMES WHEELER, Poultry, London, “Improvements in fastenings 
for gloves and other articles.” 

630, Jamcs Conyers MorRELL, Leyland, Lancashire, ‘‘Improvements in 
apparatus applicable to the treatment of towns and domestic refuse for 
sanitary purposes.” 

632. Jonn Cece, Oldham, Lancashire, ‘‘Improvements in looms for 

weavin 

634. WicLiaM Henry Barrey, Albion Works, Salford, Lancashire, 
provements in boiler fittings.” 

636. Witt1aAM Ropert Lake, Southampton-buildings, London, ‘ Im- 
Ss in the permanent way of railways.”—A communication 
rom Daniel Rice Pratt, Worcester, Massachusetts, U.S.—3rd March, 1870 


{Inventions Pustetes Br | for Six WV Mamine = the Deposit of 
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mplete Specificatio: 
524. Henry ApRIEN BoNnNEVILLE, rae samen ‘Piccadilly, London, 
“‘An apparatus for the manufacture of the legs of half boots.”—A 


communication from Louis Badaracco, Passage du Saumon, Paris.- 
23rd February, 1870. 

541. Henrt ApRiEN Bonnevitie, Sackville-street, Piccadilly, London, 
“« A new and useful improvement in steam engines.”—A communication 
from Guillaume Marie Henri Audemar, Montceau, France.—24ti 
February, 1870. 

570. ApamM Wincarp, San Francisco, California, U. 8., “An improved 
paddle-wheel for propelling vessels in the water.”.—26th February, 187u. 

604. Henry Haywarp, Paterson, Passaic, New Jersey, U.S., ‘* lmprove- 
ments in the manufacture of yarns and fabrics containing horsehair, 
and in means or methods for shaping and utilising fabrics containing 
the same or analogous stiffening material.”--lst March, 1870. 

611. Wittiam Scowcrort Lowe, Torr Vale Mills, Disley, Cheshire, ‘‘ Im- 
provements in tape-dressing machines.”—2ud March, 1870. 

649. Jutius ALLMANN, Manchester, ‘‘ Improvements in machinery for 
dressing or sifting ground wheat or other ‘grain.”—A communication 
from Messrs. Nagel and Kemp, Hamburgh.—5th March, 1870. 

676. Witt1aM Ropert Lake, Southampton-buildings, London, ‘“‘ An 
improved machine for sweeping carpets and other floor coverings and 
floors by the action of an atmospheric current.”—A communication 
from Arthur John Hapgood, New York, U.8.—7th March, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 


511. Joun Marsa, Trafalgar-road, East Greenwich, Kent, “ Fluid 
safety gauges.”—25th February, 1867. 

660. Georce Henry Daw, Threadneedle-street, London, “ Cartridges.” — 
8th March, 1867. 

702. Tuomas Burt, Wandsworth, Surrey, “ Moving mud, sewage, &c.”— 
12th March, 1867. 

888. Henry SHarp and Francis WittiaM Wess, Bolton-le-Moors, Lanca- 
shire, ‘‘ Iron and steel.”—27th Murch, 1867. 

684, HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“Preserving solutions of certain plants and matters in a concentrated 
state.”—1lti March, 1867. 

687. ALONZO KIMBALL, Glasgow, Lanarkshire, N. 
—llth March, 1867, 

738. Pauu THOMAS Goopwin, Camden-street, Camden Town, London, 
“ Retorts.”—14th March, 1867. 

wy 4 BERNARD PEARD WALKER, North- 1 House, Wolverhampton, Staf 

“Valves.” —12th March, 186 
707. Joun FREDERICK BRINJEs, Fisldgete-strest, Whitechapel, London, 
“* Reburning animal charcoal.”—12th March, 1867. 
723. FREDERICK ROBERT AUGUSTUS GLover, Brading, Isle of ~_ 
Weighing anchors on ship-board.”—-13th March, 1867. 


R., “Sewing machines.” 





Patents on which the Stamp Duty of £100 has been Paica. 

651. CuaRLes Henry Lea, Shallowford, near Stone, Staffordshire, 
* Closing the gates of railway crossings. %_9th March, 1863, 

652. Witu1aM Inouis, Edinburgh, Midlothian, N.B., “Steam boilers, &c.” 
—9th March, 1863. 


Notices of Intention to Proceed with Patents. 
8154. Leonarnp Wray, Ramsgate, “‘ Motive power. "80th October, 1869. 
3169. WiLL1amM Bircu, Salford, ‘‘ Sewin ee 
$171. Peter JENSEN, Chiswell-street, F 
for bayonet drill.”—A communication i 
November, 1869. 
— CuarLes Epwarp Cawiey and — eee, Manchester, ‘‘ Tram- 
ways and ."—2nd November, 1 
3182. SicisMUND ieee, © Bt. Paul-street, I North-road, London, “ Cook- 
ing and lighting by 
8183. ALBERT Gauren, “Strand, Westminster, ‘‘ Registering the number of 
passengers in conveyances 
$184. MG THoMmas Wriout and Isaac Fox, Nottingham, ‘‘ Piled fabrics made 
machines.” 


on twist 
3189, NatHan Weston Biancuarp, Dutch Fiat, California, U.S., “‘ Sub- 
stitute for curled hair.” 
8191. James McDowELL, Johnstone, N.B., “ —— machinery.”—3rd 
November, 1 


8206. Joun’ MaIDen, Oldham, “ Lubricato: 
= Joun TURNBULL, Glasgow, “Cutoff g gears in steam engines.”—5th 


i THOMAS PERKINS, Hitchin, ‘ * Ploughing or cultivating. — 8th 
= 


B22, Gronce Daxter Davis, Woodstock-road, East India-road, London, 
“ Rudders.”—9th November, 1869. 
$230. JoHn lneaer and Henry Tracy, Shacklewell- Jane, Dalston, “A 
stick for umbrellas, parasols, whip and other handles,” 





-square, London, “Guns 
eric de Wahlfeldt.—1st 
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88. James INGLETON, apes, “ Water-closets.” 

3241. Isaac Batrinson Georce Barttinson, Halifax, and Tuomas 
WairexwEap and Henry Watton WuirTeneand, Leeds, ‘‘Combing ma- 
chinery.”—10th November, 1869. 

8246. Marcus Turartt, Mota Borrisokane, Ti , “Horse gear.” 

3249. Istpor Nascn, Berlin, ‘‘ Button-hole cont machines.” 

3257. Peter Wi1son, Birmingham, “ Locks and latches, and attaching 
door knobs to spindles.” 

3258. Hippotyre Rocuatre, Boulevart de Strasbourg, Paris, ‘‘ Breech- 
loading fire-arms with central percussion.”—11th November, 1869. 

3269. Witt1am Epenezer Donson, Meadow-hill, Nottingham, “Shawls 
ge on lace machines.”—12th November, 1869. 

3272. Georce Henry Hannarorp, Finsbury-place South, London, 
“Working points and als.” 

3276. CHarLes Hersert Hot, Byrom-street, Manchester, “Obtaining 
blast in furnaces.”—13th November, 1869. 

3289. Founrais CrLarpour and Wituiam Epwarp Tea.e, Salford, 
“Mining lamps.” 

3290. FrepEerick Brampton, Birmingham, ‘‘ Locks.” 

3291. Freperick CLark, Tamworth, “ Brick and tile machinery.”—15th 
November, 1869. 

sae Bae Henry Tucker, Southampton-street, Strand, London, 


3302. Witt1am Sriciey, Burbage, near Buxton, “Friction engine for 
producing motive power.”—16th November, 1869. 

3337, Richarp Kerr MILLER and ABprRanaM BuRBERY Herpert, Edin- 
burgh, ‘‘ Pumps.”—19th November, 1869. 

3403. Francis Witu1aM Wess, Bolton, ‘‘ Locomotive and other steam 
engines and boilers.” 

3407. Epwin FREDERICK Goopatt, Birmingham, ‘‘ Excise ink bottles and 


inkstands. 

3412. Leonarp Mount, Bremley-by-bow, “ Filling match splints.”—25th 
November, 1869. 

3439. Witttam Cross, Glasgow, “‘ Shawls.”—27th November, 1869. 

3620. Witt1aM Ropert Lake, Southampton-buildings, London, ‘‘ Appa- 
ratus for making and breaking electro-magnetic circuits.”—A com- 
munication from Edward Seymour Hidden.—15th December, 1869. 

3717. James Bernarp Govou, Rhyl, “ Collar stud.”—23rd December, 1869. 

3735, Tuomas Girrord McD1armiD, Southampton, ‘‘ Reefing and furling 
sails.”—24th December, 1869. 

745. EpwarD PriweroseE Howarp VaucHay, Chancery-lane, London, 
“‘ Fluoride of potassium and sodium, and of hydrate and carbonate of 
potash and ”—A communication from Carl Friedrich Claus.—27th 
December, 1869. 





2570. H. E. Newton, Chancery-lane, “‘Furnaces.”—A communication,— 
Dated 30th August, 1869. 

This consists in so constructing a furnace that the gases evolved in the 
combustion of the fuel are concentrated to admit of their being thoroughly 
oxidised or mixed with oxygen before escaping to the smoke stack. The 
invention also provides for the admission of atmospheric air at or near 
the point of concentration, so as to insure a thorough commingling of the 
oxygen contained therein with the escaping gases, and thus effectually 
secure the combustion of the latter. 


i seit Blackfriars, “‘ Steam pumping engines.” —Dated 1st Septem- 





This steam pumping engine is composed of three steam cylinders ar- 
ranged in line with each other, and the pistons of each attached through 
its rod directly to a ram and bucket, each of which works in one of three 
| oe barrels, also in line opposite the cylinders. In the attachments of 

¢ piston rods to their respective rams a slot is formed, or what is gene- 
rally known as a slotted crosshead, into which work the journals of a 
three-throw or equilateral crank, the shaft of which having three eccen- 
trics fitted thereto, each actuating a slide valve to admit and discharge 
the steam working the pistons. All the working parts are thus made to 
balance each other. 


2587. B. Isanau, Rouen, “‘ Self-registering steam gauge.”—Dated lst Sep- 


The inventor provides a case or box made of iron, tin, or other appro- 
priate material, which may be locked or unlocked as required, containing 
a clockwork fitted with hands and a dial plate for denoting the hours and 
minutes, and having a suitable aperture closed with a piece of glass or 
other transparent material over the dial plate. To the axis or spindle of 
the clockwork the inventor fits or attaches a cylinder or cylindrical 
casing, upon the surface of which he fixes a sheet of paper or other suit- 
able material, upon which are ruled two series of lines perpendicular to 
each other. In one direction there may be either twenty, four, twelve, 
or such other number of lines as correspond to the number of hours of the 
ap during which the pressure is to be registered; and at right angles 

these there may be another series of lines drawn in such a manner that 
the distances or spaces between any two successive lines represent or 
correspond to either the pound on every square inch, the atmospheric, or 
or aol unit of pressure as may be or employed in each case, or 

ce. 


2597. T. Stater, Euston-road, “‘ Electro-magnetic machines.”—Dated 3rd 
September, 1869. 
This consists, Firstly, in the construction and arrangement of electro- 





108. JaMEs GREENSHIELDS, Glasgow, “‘ Obtaining oil from carb 
substances, and making and Iders’ blackening.” —13th 
January, 1870. 

203. WittiaM TuHurston Waite, Southampton, “ Animal charcoal.” 

204. — Txurston Waite, Southampton, ‘Filtering saccharine 
solutions, 

205. Witt1aM Garton, Southampton, “ Fermentable saccharine matters.” 
—22nd January, 1870. 

262. Ropert Hoce Durie, Elphinston Colliery, Trannent, “ Retarding 
railway trains.” 

264. Wittiam Orr, Kilmarnock, “ Ornamenting Scotch caps.” — 28th 
January, 1870. 

316. James Davenport, sen., Pittenweem, ‘‘ Riddle specially adapted for 
cleansing and assorting potatoes.”—3rd February, 1870. 

408. James Tuompson, Manchester-road, Bradford, ‘‘ Spindle for door 
handles.” 

415. WiLi1AM Rosert Laker, Southampton-buildings, London, “ Drying 
— > communication from exander Herbst.—llth February, 

70. 

419. Bexsamin Looker, Kingston-on-Thames, ‘Horticultural structures.” 

422. James Morrison, Glasgow, “ Gas stoves.”—12th February, 1870. 

455. Toomas WHITEHEAD and Henry WALTon WHITEHEAD, = 
paring and spinning.” 

458. Georcze Twicc, Birmingham, “Shearing and clipping.” ——1l6th 
February, 1870. 








All | (ses having an interest in see any one of such applications 

should leave particulars in writing of their objections to such application 

- ag office of the Commissioners of Patents, within fourteen cee of its 
ate, 


List of Specifications published during the Week ending 
12th March, 1870. 


2172, 4d.; 2177, 8d.; 2190, 4d.; 2223, 1s. 4d.; 2298, 1s. 4d.; 2299, 4d.; 
2301, 4d.; 2302, 4d.; 2303, 8d.; 2334, 3s.; 2305, 6d.; 2806, 4d.; 2307, 44.3 
2308, 4d.; 2309, 1s. 2d.; 2310, 8d.; 2311, 8d.; 2312, 4d.; 2313, 4d.; 2314, 8d.; 
2315, 6d.; 2317, 2s.; 2318, 4d.; 2320, 4d.; 2321, 4d.; 2322, 4d.; 2326, 4d.; 
2527, 4d., 2328, 4d.; 2329, 8d.; 2333, 8d.; 2334, 6d.; 2335, 10d ; 2336, 4d.; 
2337, 4d.; 2338, 4d.; 2339, 4d.; 2341, 8d.; 2342, 1s. 6d.; 2344, 10d.; 2345, 
4d.; 2346, 10d.; 2347, 4d.; 2348, 6d.; 2351, 4d.; 2353; 4d.; 2358, 10d.; 2360, 
8d.; 2363, 4d.; 2522, 10d.; 2527, 1s. 2d. 
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remitted by Post-office Order, made pare at the Post-office, 5, High 

Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
pton-buildings, Ch ‘y-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 

Tur ENGINEER, at the office of her Majesty's Commissioners of wn he 

Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2535. R. Hunt, Lincoln’s-inn, “* Steam condensers.”—A communicalion.— 
Dated 26th August, 1869. 

It is ome by this invention to employ a condenser somewhat simi- 
lar to that used in sugar manufactories and refineries. The exhaust steam 
from the engine, on leaving the cylinder, passes through a tube of 
diameter, offering every facility for its disc! or escape. This tu 
leads into a worm or coil arranged either spirally or in the ladder form 
of tubes, superposed horizontally, as in the e ting d above 
alluded to. The steam enters the worm by the upper part, the lower 
part thereof communicating with a tubular drum, like that of an immer- 
sion condenser, in the tube of which a current of cold water passes, the 
tubular drum being in its turn in communication with the air pump, 
which a the vacuum in the condensers, and exhausts the distilled 
water from the condensed steam, Above the worm is arranged a gutter, 
which allows the refrigerating water to flow constantly in thin streams 
or drops over the surface of the worm through which the exhaust steam 
passes. A rapid passage thea takes place of the caloric contained in the 
exhaust steam to the water running on the exterior of the tubes, which 
water, evaporating rapidly in the open air, or under the accelerating action 
of an ascending current of air, causes, accord! to physical laws, a very 
active refrigeration and condensation of the exhaust steam contained in 
the interior of the worm, which condensation is completed, if needed, in 
the tubular condenser above named. 

2559. C. 8. W. Muir, Kilmarnock, “‘ Steam boilers.” —Dated 28th August, 1869. 
+ This invention comprises analogous applications of the expansion 
and traction produced by changes of temperature in metal rods. In 
the first of these applicati safety apparatus for a steam boiler is pro- 
vided by fixing therein by one end a rod of copper or other suitable metal, 
such rod placed in a horizontal position at the water level, and 
having its free end connected to a lever acting on the safety or other 
steam escape valve, or on a valve for admitting water. Then when the 
water in the boiler descends below the proper level, the rod being sub- 
jected to increased heat, expands and acts on the valve to which it is 
connected, so as to either let steam escape or water enter. In the second 
application the copper or other metal rod is fitted in connection with an 
regulator valve, either in the o door, or in the side, 
dead plate, orcrown of the furnace mouth. Then when fresh coal is put 
on the fire the rod is cooled, and contrac , opens the valve to admit 
the extra supply of air required; but on the heat rising again the rod 
expands, and reduces the supply of air just when that supply ought to 
be reduced.—Not proceeded with. 
2561. J. Loaper, U; Cli street, Worshi “ ines.” — 
peek. seen <9 (pemm , Worship-square, “ Rotary engines. 











A central shaft or axis, having a crank pin or eccentric formed on or 

cooentrie is mounted a dise or plson, hich if cncicd seed eae 
or 

its periphery in contact with Ms yh nye ~siee 


inner peri of the cylinder, as has 
heretofore been roposed ; but instead et ahi the disc or piston to 
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and fro thereon the or abutment to such or piston 
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magnetic machines, and in transmitting of the force obtained through 
these improved batteries and magnets, and rendering such force available 
for useful purposes, either through a reciprocating or rotative movement. 
The inventorconstructs this magnet of the horseshoe form, circular in 
section, but swelled out at the — am of the magnet at the end of each limb, 
8o as to give a greater surface for the armature to work on, and otherwise 
for the increasing of the surface of the armature and power of the mag- 
net. The magnet is either made of solid wrought iron and circular in 
section, or built of sections of flat soft wrought iron plates, but also 
swelled out at the poles of the magnet. The inventor uses in his machine 
either one magnet or uses more than one, increasing the surface so 
as to obtain a greater attractive force for the armature to be attracted 
against by the ‘‘ moment of force” alternately. 

2598. A. M. CLark, Chancery-lane, ** Steam boilers.”.—A communication.— 

Dated 3rd September, 1869. 

This relates to new and important improvements in steam boilers, and 
consists of a series of tubes made of any suitable metal, length, and dia- 
meter, and set longitudinally at any desired angle or inclination in an 
oidinary brick or masonwork furnace. The ends of these tubes are con- 
nected with horizontal tubes in a nuvel manner, and provision is made 
for the expansion and contraction of the metal. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2543. W. E. Gepor, Wellington-street, Strand, “ Railway sleeper.”—A com- 

munication.—Dated 27th August, 1869. 

The inventor takes a piece of wood of the same length as the ordinary 
sleeper but much less bulk; had it but one-third of its thickness it will 
be seen that it would suffice. But if this piece of wood is strong enough 
to preserve the gauge between the rails, it is clear that by reason of the 
small surface presented by its ends it would not afford a suitable seat for 
the chair. This defect is overcome by placing transversely under each 
end a piece of smaller wood about 20in. long, so as to form a perfect cross 
opposite the chair, which thus bears upon a central point, the radius of 
which, instead of having 4in. to 4}in., as in the ordinary sleeper, the 
breadth of which is from 8in. to 9in., has a radius of 10in., and its stability 
is consequently increased, and the more so that the transversal piece of 
wood lies with a 1. r surface upon the ballast, and that the two pieces 
thus united form a thickness at least equal to that of the ordinary sleeper, 
from 6in. to 64in.—Not proceeded with. 

2548. J. Fion and W. Cuarvet, Brussels, ‘‘ Sash for landau doors.”—Dated 

27th August, 1869. 

The object of this invention is to admit of the door of a landau carriage 
being opened without the necessity of previously lowering the glass 
window ,as is now the case. To this end the window or glass frame is 
made of metal, and is capable of er up and down in grooves 
made in a hinged framing which may be thrown back with the head.— Not 
proceeded with. 

2550. R. C. Rarrer, Westminster-chambers, “‘ Railway water cranes.”-- Dated 

27th August, 1869. 

In constructing railway water cranes the inventor arranges the flue 
from the fire basket, which is used as a protection from frost, to pass up 
through the water pipe, in place of around it, as heretofore, when a hot flue 
has been provided. e also, as a further provision against frost, so 
a the apparatus that the closing of the main water valve may open 
coma wiles and drain the water column. The inventor makes the valve 
chest by preference so that the water supply comes in on the top of the 
valve, cnigthe passage way to the water column leads from underneath the 
valve. He continues the valve spindle through the main valve chest, and 
connects to it a small valve, in such manner that, when the main valve is 
shut the small valve is open and drains the water column. 

2551. J. Rrrcuie, Barnsbury, “‘ Sunshades for carriages.” —Dated 27th August, 

1869. 


The inventor employs a central pole, upon which is a runner capable of 
sliding along the pole, and having jointed to it radial arms or ribs to 
carry the covering. Each radial arm or rib has jointed to it, at a point 
intermediate of its length, one end of a link, the TS end of which 
is joiuted to a cap near the upper end of the pole. By this arrangement, 
if the runner be drawn downwards, it will ca down with it the inner 
ends of the arms or ribs, whilst their outer ends will be brought inwards 
towards the top of the pole until the arms or ribs lie parallel with the 

le ; the etna Aye then be neatly folded around them. Ifthe runner 

pushed upw: the outer ends of the ribs will be caused to move out 
from the pole until the ribs stand out radially at right angles from the 
pole, or nearly so; the runner then comes to a stop, which prevents it 
moving up any further, whilst a spring catch or other fastening prevents 
the runner from moving downwards until it is desired again to close up 
the tent, sunshade, or weather protector. 
2557. R. H. Herriort, C. Prumpe, and W. A. PLumBe, Sutton, Notting- 

ham, “Communicating in trains.”—Dated 28th August, 189. 

Upon one of the axles of each carriage composing a train the inventors 
place a cam, which cam, at each revolution of the axle, vperates a cranked 
rocking lever. This lever moves on an axle which is carried in bearings 
oomell to one end of the carriage on the outside thereof ; the upper end, 
that is to say, the opposite end of the lever to that which is moved by 
the cam, has a wire or rod attached to it, which wire or rod is also attached 
to a hammer, and this hammer strikes a bell. Both the hammer and bell 
are held by the arms of a bracket or standard on the top of the carriage 
outside, and on the underside of the roof of the carriage, inside thereof, 
ure secured brackets or bearings, in which a rod slides or partly revolves, 
such sli or revolving movement being communicated to it by a pas- 
senger pull a handle ; there are one or more such handles in each com- 
partment of the iagcs. To the rocking lever the inventors apply a 
ase equivalent, which acts in such a manner as thatit either presses 

lower end of the leveron to the cam or pulls it on to it; such spring or 
equivalent is at the bottom of the carriage, on the outside thereof, or at 
the end of the carriage. so that the hammer might be constantly striking 
the bell at all times when the carriages are being moved either one way 
or the other. 

2575. A. McNeI.e, Pentonville, “ Brakes.”—Dated 31st August, 1869. 

This consists in acting upon the brake block or lever of apparatus for 
retarding wheeled carriages by means of a confined column of air. 

2578. T. Cores, Woolwich, ‘‘ Wheels for carriages.”—Dated 31st August, 
1 


This consists in so combining together the several parts of the wheel, 
ny a kes, the felloe, and tire, or outer band, so as to enable the 
to aie and speedily detached from each other for repairs when 
time when the ae are put together to form 


the 
necessary ; and at the same 
eap, light, and strong.— 


asolid and substantial wheel, which shall 
Not proceeded with. 


2599. H. BrincewatTer, Watford, “ Railway chairs.”—Dated 3rd September, 
1869. 


This relates, First, to a novel mode of driving the spikes, bolts, screws, 
in securing rail 


or trenails, used way . and bridge and flanged rails 
into their supporting timbers or sleepers ; and, 8 diy, to an improved 








mode of securing the wooden keys or wedges used on railways in their 
place in the chairs. To attain the first object the inventor casts the 
chairs with spike or trenail holes running at an inclination from the ver- 
tical, and, by pref , inclining t a vertical line drawn through 
the centre of the chair. By this means the inventor is enabled to direct 
the spikes, bolts, &c., diagonally into the supporting timbers, and thereby 
to obtain a firmer holding in the timbers than when vertically. 

2581. J. Grice and J. G. Harrison, Birmingham, ‘‘ Carriageazles.”—Dated 

lst September, 1869. 

The inventor makes the cone or collet at the base or rearend of the 
arm of the axles se ble from said arm. The cone or collet fits on a 
shoulder formed at the rear or base of the arm, and a washer of leathe: or 
metal, or two washers, one of leather and the other of metal, are placed 
between the said cone or collet and the collarof the arm of the axle. The 
inner conical shoulder at the rear end of the axle-box works aguinst the 
said cone or collet. The front or outer end of the axle-box bears againsta 
small cone or front collet un the outer end of the arm of the axle, the 
said small cone or front collet being either made to slide on the end of 
the axle-arm, or made on the base of the screw-nut by which the axle- 
box is secured on theaxle-arm. The separable cone or collet at the rear 
end of the axle-arm hasa flattened part or 4 formed in the interior, which 
part or key fits ina corresponding part or key way on the shoulder of 
the axle-arm, and the said cone or collet is thereby prevented from 
turning on the said axle-arm.—Not proceeded with. 

2592. J. Day, Manchester, “Carriage doors and windows.”—Dated 2nd 
September, 1869. 

This consists chiefly in a simple combination of spring mechanism, 
whereby on pressure being applied to a button or thumb-piece the glass 
or shutter will commence to rise, and upon the pressure being withdrawn 
the glass or shutter will remain in any desired position. The glass or 
shutter can be lowered or opened by simple downward pressure of the 
hand, and will be retained in any position in which it is left, without 
any external catch or fastening being required. The frame of the glass 
or shutter runs in grooves at the sides, and is held in position when 
raised or lowered by means of a retaining spring in the groove, as is now 
sometimes peustiond. The frame rests upon a cross piece fitting inside 
the door, and capable of rising and falling therein, being attached by a 
cord, chain, or gut at each end, passing over pulleys to two levers, tu the 
fulcrum of each of which is attached a coiled or barrel-spring, of either 
flat or round steel, coiled like the spring of a clock.—Not proceeded with. 
2593. J. McGovau, Halifax, “ Sash frames and sashes.”—Dated 2nd Sep- 

tember, ¥869. 

This consists in the employment of bearings or guides made of india- 
rubber or other suitable flexible material, and by preference of a circular 
shape, attached to the glass frame itself. These bearings work: or are free 
to run when required, in a groove or grooves formed in the sash frame, 
these grooves being provided in addition to the grooves at present used 
for glass frames to slide in. In some cases the grooves are made of earthen- 
ware, glass, porcelain, or other analogous material. In ordinary road 
carriages the inventor uses by preference one india-rubber bearing on 
each side fixed near to the top of the glass frame ; when the frame is 
ascending the india-rubber beurings or guides steadily support it, and the 
slightest motion thereof is prevented when drawn up to its full extent, 
or when only partially raised it is equally effective. 

2594. F. Prestace, Gresham-street, “ Brakes."—Dated Ind September, 
1869. 

The object is, in the First place, to assist in bringing thetrain toa stand 
by causing some of the running wheels to wind upone or more strung coiled 
springs, which will offer considerable resistance, and will require much 
power to overcome their tension ; and, Secondly, to store up the power 
thus exerted so that it may be rendered available to assist in starting the 
train again.—Not proceeded with. 


Class 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 








2536. H. Yates, St. Pierve-les-Calais, “‘ Manufacture of lace.”—A communi- 
cation.— Dated 26th August, 180%. 

This relates to an improvement in the manufacture of lace on bobbin, 
net, or twist lace machinery, and consists in an improved method of 
manufacturing that kind of lace known as imitation blunde and Chantilly 
lace. In carrying out the invention the inventor employs what is com 
monly known as single warp (that is, one warp thread to one bobbin 
thread) to form the groundwork and fiuings of the fabric. In producing 
the crossings of every alternate wale of the groundwork th2 inventor em- 
ploys two warp threads, and in forming the crossings of the other alter- 
nate wale he employs one bobbin thread aud one warp trea 
2537. W. R. Lake, Southampton-buildings, “* Carding and spinning mate- 

rials.”— A communication.—Dated 26th August, 1809. 


This relates particularly to spinning yarn directly from the carding 
cylinder, so as to obviate the necessity for the employment of a mule, or 
other separate machine, to operate upon the sliver made by the carding 
machine, and the invention consists chieflyin combining with the carding 
mechanism, and the draw-off rolls and twister tubes, a stopping device 
or brake, which, falling upon the sliver (after its delivery frum the card 
cylinder through the draw rolls, and through the first twister tube), 
punches it against a bar, and prevents the back sliver from further deli- 
very until the front draw rolis have drawn the front part of the sliver 
(between them and the bar) under the twist produced by a second twister 
tube, thus producing «a yarn having a uniform and even twist, the yarn 
passing from the second draw rolls to ths main twister flier, and thence 
to the bobbin. 

2549. 8. C. Lister, Bradford, “ Looms.”—Dated 27th August, 1869. 

Hitherto one of the greatest difficulties in weaving pile fabrics face to 
face has been to obtain a regular length of pile. This the inventor ac- 
complishes by placing a pair or more of rollers between the warp beam 
and the healds; these are driven by gearing at a suitable speed, and pull 
the warp from the beam and deliver it to the healds as required. This 
method is applicable to other looms than pile looms, and it is preferred 
that one of the rollers should be fluted and the other covered witi leather 
or caoutchouc, or other elastic or partially elastic substance, and firmly 
pressed together. 

2552. C. Durr, Bermondsey, “‘ Paper pulp and paper.” —Dated 8th August, 
1869. 

The inventor proposes to subject the bamboo cane primarily to a me- 
chanical treatment. He proposes to take bamboo of any growth or 
age, and to subject the same to the operation of any suitable crushing 
machinery. He then further proposes to compress the fibres so crushea 
by means of hydraulic or other pressure, so that the material may be 
packed tightly and in a comparatively small compass for convenient 
transport, which cannot otherwise be done in any considerable quantity, 
and by which means the knots are made to form part of the fibre, and 
used simultaneously as such. The crushed material is subsequently to be 
immersed in « caustic or other suitable alkaline solution, which may 
afterwards be forced through the material by steam pressure, or other- 
wise, in sufficient quantity to produce a defined colour, as may be re- 
quired, according to the umount of solution used.— Not proceeded with. 
2576. W. GLover, Prestwich, “‘ Looms for weaving.” —Dated 31st August, 1869. 

Instead of disposing the reeds in segments of a circle, the inventor 
arranges them in right lines around the centre of motion, and the warps 
and reeds, therefore, assume a polygonal form, the heald loops being 
slight.y curved. The inventor also proposes to use a ball, which remains 
at the bottom by its own gravity, and ‘* pays off” the yarn continuously 
as itis wanted. This shuttle, as it may be called, may be a simple bail 
of yarn, but it is proposed to use it according to methods presently 
described. It is also proposed to adapt cups or other suitable boxes to 
each section of reeds to hold the shuttle or ball of weft, andin which it is 
detained by a spring or similar contrivance, which, being withdrawn at 
the proper time, allows the shuttle to fali into a cup or box on the other 
side. Secondly, the invention relates to another arrangement of loom, 
and consists in disposing the warps in a circle or polygonally, and keeping 
them stationary, employing therewith a shuttle or shuttles which are 
mouuted in bows or frames, which it is proposed to drive by a rack aud 
pinion or similar arrangement. 

2584. W. S. Laycock, Shefield, “ Weaving fubrics.”—Dated 1st September, 
1869. ; 

This consists in fixing on each end of a shuttle a pair of nippers or 
other apparatus, which take hold of the end of asingle hair out of a bunch 
of hair on that side of the loom from which the shuttle commences to 
work. The shuttle is then driven through the shed by friction or other 
wise from under the shed, and when it reaches the opposite shuttle box 
it quits its hold of the hair it has drawn into the shed, and the nippers on 
the other side of the shuttle take hold of another single hair out of a 
bunch from that side of the loom, so that, in traversing back, it deposits 
that hair in the shed, and the opposite nippers again seize another hair 
and proceed with it as before stated in the formation of the fabric. 

2585. G. N. Nussey and W. B. Leacuman, Leeds, ** Pressing fabrics.” —Dated 
Ist September, 1869. 

On owe suitable frames, which are parallel with each other, the in- 
ventors place, by preference, four rollers or cylinders. The first pair of 
the rollers are hollow, and are heated by steam or other suitable means. 
The second pair of the aforesaid rollers are cold, and not necessarily hollow, 
though they may be so, and supplied with cold water or other chemical 

ti if y, so as to set the nap after through or 
between the hot rollers, and thus keeping the body in the cloth. To the 
underneath rollers of the aforesaid hot and cold rollers pressure is applied 
by levers and weights or other mechanical means, the aforesaid hot and 
cold rollers being capable of adjustment in the direction of the upper 
rollers of the hot and cold rollers, 
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2586. T. GREENwoop and J. Barry, Leeds, “‘ Combing silk.”—Dated 1st Sep- 
tember, 1869. 

This apparatus consists of two grooved tension pulleys mounted verti- 
cally, and provided with an endless cord of steel wire or its equivalent. 
This wire travels at the same surface speed as the narrow band, with 
teeth on to which the carrying comb lays the fibres, and its lower portion 
runs side by side therewith. The fibres to be combed are laid crosswise 
in the teeth of the band, and as they come to the nip of the steel wire and 
first pulley the wire will lift them out of the teeth and hold them fast 
against the grooved periphery of the tension pulley. While thus held 
firmly the end of the fibres is brought under the action of a working 
comb, which straightens the fibres by a continuous operation. As the 
fibres are combed out they are raised by the rotation of the pulley to a 
level with a second narrow belt or band provided like the first with teeth 
or pins, which band runs side by side with the steel wire in its course 
to the second grooved tension pulley, but it is placed at a slight angle 
thereto. As the fibres reach the level of this second band of teeth they 
are released from the nip of the first pulley and wire cord, and are delivered 
on to or taken up by the travelling teeth, which in turn deliver the fibres 
into the nip of the wire with its second tension pulley, the combed por- 
tion, by reason of the angular diversion of the toothed band being brought 
into line with the grooved pulley. 





Class 4,-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
2555. J. Spencer and J. Consterpine, Manchester, “ Portable drilling 
machinery.”— Dated 28th August, 1869. 

A suitable frame is provided for the purpose of supporting the drill 
spindle and holder, which is secured to, cal ems part of, a long pro- 
jecting horizontal boss or journal, in and through which the shaft 
driving the drill spindle is supported, and is caused to give a revolving 
motion to the drill spindle through the medium of bevel gearing, the 
horizontal boss or journal being supported by means of a bearing that 
will allow of the horizontal journal and frame supporting the drill to 
be turned and placed at any angle that will adjust it to the work it is 
required to operate upon. The bearing supporting the horizontal journal 
is provided with a clip or jaw formed at right angles, that will allow of 
its being secured at any height upon a vertical bar, the bottom end of 
which is provided with adjustable jaws, by which the tool is attached to 
the piece of work to be operated upon. 

2556. J. HoLpswortu, Kingston-upon-Hull, “ Loading or discharging grain.” 
— Dated 28th August, 1869. 

The inventor constructs the “skip” or vessel (which may be of iron, 
wood, or any other suitable material, wholly or in part) used for transfer- 
ring the material from one place to another, with a bottom which, while 
sufficiently tight to hold the material in it while being raised or lowered, 
is capable of being detached from the sides of the skip when required, by 
reason of the sides being held, supported, or retained, suspended by a 
check rope or chain, when the material will fall out by its own gravity 
2565. W. Youna, Londonderry, ‘‘ Clarifying butter.”—Dated 30th August, 

1869. 

The butter or other fatty matter is fed into the cylinder through an open- 
ing, and when the requisite quantity has been admitted the piston ad- 
vances and presses the whole of the butter or other fatty matter through 
perforated metal plates or screws, leaving the hair, dirt, and other im- 
purities on the perforated plates or screws, which are then removed to be 
cleaned and others put in their place. The screws that have been used 
may be removed and fresh ones substituted while the piston is being 
drawn back, so that there is no necessity for stopping the machine. 

2579. T. WarpLaw, Dunfermline, ‘ Reaping machines.”—Dated 31st August, 
1869. 

This consists of a vertical, or nearly vertical shaft, which turns freely 
at its upper end in a fixed segmental bevel wheel provided with teeth 
on, say, about half its circumference, and ut its lower end in a footstep 
or journal, both of which are carried by a bracket attached to the frame 
of the machine, or fixed on a separate bracket or footstep, as may be 
most convenient. Rotary motion is imparted to the vertical shaft by 
means of a bevel wheel keyed thereon, and actuated by a corresponding 
bevel pinion carried by or driven from the main shaft or axle or other 
suitable driving shaft of the machine.—Not proceeded with. 


Class 5.—BUILDING. 


Class 6,—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements. of War or for Coast Defence, Gun Carriages, cc. 
2539. A Moncrierr, Caljargic, “ Utilising the recoil of ordvance.”—Dated 

27th August, 1869. 

This consists in applying hydraulic in combination with pneumatic 
action, using in most cases the properties of compressible and elastic 
gases for storing the forces generated by the recoil, while the manipula- 
tion and the principal work connected with the surface of the guns, as 
well as the isolation and effectual enclosure of the elastic gases and the 
introduction of the clement of friction, are effected by hydraulic agency. 
This system of operating may be carried into effect by a variety of ways. 
Thus, in one arrangement, the inventor receives the recoil by means of a 
— or piston, working in a cylindercontaining water or other suitable 
iquid, which cylinder is in communication witha closed strong vessel con- 
taining air or other suitable permanently elastic gas, so that the piston 
or plunger in being driven into the cylinder forces the liquid through a 
pipe or channel into the air vessel, so as to compress the air. Between the 
air vessel and the cylinder is a stop-back valve, which prevents the water 
that has been forced beyond it and into the air vessel from passing back 
into the cylinder by {the same channel ; thus the plunger is retained in 
whatever position it has been driven by the recoil. When it is desired to 
utilise the force thus stored, this is effected in the following manner :— 
the pipe or channel on one side of the stop-back valve is put in communi- 
eation with the pipe or channel on the other side thereof by a small 
branch pipe, or by-pass, provided with a cock or valve whichis acted 
upon by the hand ; if necessary a stop-back valve may be provided for this 
by-pass on the cylinder end thereof. A hydraulic or air pump, or a head of 
water, is used in communication with the rain pipe, or channel, or lower 
part of theair vesscl,to bring the apparatusintoaction if the water has been 
run off, or else to replace leakage or impose a higher resistance to the 
recoil by increasing the compression of the air into the air vessel to any 
required amount. Among other methods of application, the system above 
described may be used in combination with the arrangements for 
mounting guns described in the specifications to his former patents-- 
No. 1548, of 1866, and No. 739, of 1869. It is also applicable as a system 
perfectly independent of his said inventions, embodying principles not 
previously applied to ordnance, and it is particularly applicable to naval 
purposes. Moreover, it may be used as a substitute for the “ com- 
pressors,” or ‘‘hydraulic buffers,” now employed with ordinary gun 

carriages. 









Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, cc. 

2560. R. C. Ropinson, Preston, ‘ Sloves.”-—Dated 28th August, 1869. 

This consists in constructing a stove or fire-grate with its front and two 
sides open ; the upper part is covered with a roof or hood made either en- 
tirely or in part of fire-clay or terra-cotta. There is a base or bottom made 
also of the same materials. The stove or fire-grate can be made in 
accordance with any shape or style of architecture. 

2562. R. Priestiey, London Wull, “ Fastening gloves."—Dated 28th 
August, 1569. 

The inventor provides the glove with a clip or catch secured to a piece 
of elastic web. He also provides the glove witha second button, clip, or 
catch, upon or in which the clip or catch at the end of the elastic web can 
be hooked or linked. Hitherto fastenings of this description have been 
applied to gloves, but the elastic end and the button, catch, or clip, 
have been secured to the material of the glove, and have been liable to 
injure the glove and to be torn away. Now he secures the elastic web toa 
cuff orgauntlet, and afterwards attaches such cuff or gauntlet tothe glove, 
so that the elastic web will lie between the glove Pond gauntlet. The 
end of the elastic web to which the fastening is attached is passed 
through an aperture in the gauntlet, and when the elastig web is pulled 
the strain is distributed around the gauntlet to the glove.—Not proceeded 
with. 

2563. L. Gotppero, Love-lane, ‘‘ Watches, dc.” —Dated 30th August, 1869. 

The inventor produces or attaches photographs or other pictures or re- 


presentations on or to a band or strip of paper, cloth, or other flexible | 


material capable of being folded. | He cements or attaches one end of the 
band or strip to the interior of the case of the watch, toy watch, or 
dummy-watch, leaving the other end free. When the band or strip is 
folded it will be compressed into « smail space, and can be enclosed 
entirely within the case of the watch, but by unfolding the band orstripall 
or the desired number of pictures or photographs thercon will be exhibited 
or exposed to view. 

2564. R. J. WestLey, Camden Town, “ Billiard tables.”—Dated 30th 
og ome 1869. 

The inventor constructs an expanding and contracting frame of wood 
or sheet metal of a sectional form, that will conform to and embrace the 
rim or edge of, and thus combine with any common dining or similar 
table, for temporarily converting any such table into either a billiard or 
bagatelle table, and which he denominates a convertible dining billiard 
table. The inventor constructs the frame into longitudinal and trans- 





verse sections or lengths, and connects them by screw dowels and pins, so 
as to join and lengthen or contract them, or shorten the sections of the 
frame by turning the pins on which are screw threadsactingin the screw 
dowels to elongate when required for the sections to fit a table, and he 
fills up the interstices between the ends by slipping over the screw dowel 
short pieces alike to such frame, and having female screw threads,— 
Not proceeded with. 

2574. A. P. TRoncHon, Paris, “ Elastic seats.”—Dated 31st August, 1869. 

The seat is formed with a metal ring, to the inside or outside of which 
are connected one orseveral springs, according tothe size of the seat. These 
small springs, made of flat steel and bent, vary in length—thatis, each spring 
is of different length. They are placed against the ring to the ends of a 
diameter, then they are covered with a girth made of hemp, silk, linen 
wool, leather, or any other suitable materials and riveted to the ring. 
These bands or girths are of different widths, and are employed for the 
same seat, in numbers varying according to the size of the seat to be 
made. 

2577. W. E. Newron, Chancery-lane, “ Washing machines.”—A communi- 
cation.—Dated 31st August, 1869. . 

The body of the washing machine, which is made cylindrical, or, in its 
general forma it may be slightly tapering, if desired, as shown. To the 
inner surface of its sides are attached a number of uprightribs, extending 
from the bottom to, or nearly to, the top of the body. Theribs should be 
rounded off upon inner edges, so as to prevent them from wearing the 
clothes. A shaft or spindle passes down through the centre of the 
bottom of the body, and tuits upper end is attached a circular plate, soas 
to be carried around by the revolution of the shaft. To the upper side of 
the circular plate are attached a number of radial ribs or flanges, the 
po edges of which should be rounded off to prevent their wearing the 
clothes. 

2542. F. J. Drescuier, Cockspur-street, “ Stoves and gvates.”—Dated 27th 
August, 1869. 

This consists of a case (by preference cylindrical, whether single or 
double, that is, inner and outer), which case has its upper part opening 
into a funnel, and its lower closed, or so far open as to provide a 
proper aperture for air supply and for discharge of ashes and other mat- 
ters, as may be desirable. The lower part or bottom (or, when the stove or 
apparatus is to act horizontally, then one of the ends) is provided with a 
spindle which is made to rotate by means of gearing, or by direct action 
on the spindle, and is fitted with a revolving grate, or, as occasion may Te- 
quire, with the appliances for giving useful effect to the rotary motion 
obtainable by the above means. 

2545. J. Tevcnenne, Birmingham, “ Springs for mattresses.”—Dated 27th 
August, 1869. 

The object is to effect the attachment of the webs (or other fastenings) 
to the said springs in a simple, easy, and efficient manner, and to super- 
sede the sewing or tying by string of the said webs to the springs, as is 
commouly practised. ‘The invention consists principally in attaching the 
webs to the said furniture springs by means of an elastic compound con- 
necting loop, made in the following way. The inventor takes a piece of 
steel or iron wire, and by bending makes in it four loops, each loop being 
at right angles to the next one. That is to say, the first bends one loop 
from the wire, leaving an attachment piece at the end, and by further 
bending make from the wire two loops in the same line, but at right 
angles to the loop first made, and then finally form from the wire a fourth 
loop at right angles to the loops last made, but in the same line as the 
loop first made, the last made loop having an attachment piece at its end. 
The loops are thus made from one piece of wire, the elastic compound 
connecting loop being fastened to the top of the furniture spring by the 
attachment pieces described at the ends of the first and last made loops. 
By bending the wire in the manner described the outer ends of the loops 
are closed, while the inner ends, where they nearly touch each other, are 
open. 

2546. E. A. CAMPBELL, Rugby, ‘“‘Coffee essence extractor.”—Dated 27th 
August, 1869. 

This consists of a steam-tight vessel the size or shape of an ordinary 
coffeepot, with an inside cylinder, the top of which is connected with a 
metal tube, which comes through a screw at the top part of the machine. 
Inside this cylinder, at the top, is fixed a perforated strainer, which pre- 
veuts the coffee from coming up the pipe. The bottom is fitted with a 
loose cap having a perforated bottom, which takes off to admit the 
ground coffee and to enable it to be removed after use. A safety valve is 
provided, and a cap to receive the essence.—Not proceeded with. 

2547. W.R. Lake, Southampton-buildings, “ Refining lard, &c.”—A commu™ 
nication.—Dated 27th August, 1869. 

The digester in which the fat is melted is a close vessel made of boiler 
iron, heavy enough to resist a pressure of at least 50 lb. per square inch, 
and is titted with flues, as many as may be useful to provide what heating 
surface may be necessary to insure a rapid reduction of the fat. From 
three to four of these flues, 6in. in diameter, will be found sufficient in a 
digester of the capacity of 10,000 lb. This digester is entirely enveloped 
in a tight iron vessel or jacket, which for the purpose of this specification 
and description he styles a retort. This retort is in form the same as 
the digester, but is larger than the latter in each dimension by about 12in., 
and is arranged in relation to it so as to leave a space between the two 
vessels of from 6in. to 8in. wide, the two vessels being thoroughly stayed 
to each other, as shown by the drawing. This retort and digester, when 
united as above described, make a double vessel, which for the purpose of 
this description is called the tank. In the upper end of this tank a man- 
hole is made, through which the fat is introduced into the digester, and 
which is provided with a steam-tight cover and fitted with the necessary 
mountings to secure it against the pressure maintained in the digester, 
and in the side near the bottom of said tank a similar hole is made, 
similarly covered and mounted, through which the refuse is removed after 
the rendering is completed. ‘This tank, after being constructed in manner 
and form substantially as aforesaid, is set and covered in brickwork over 
a furnace, and supported by suitable bearing pieces. 

2554. J. Butrerwortnu aad J. Atsswortu, “ Mangling and squeezing 
machines.” —Dated 28th August, 1869. 

This consists in the use of a shaft, which passes across the machine, 
the handle being on one end and a pinion wheel on the other end, which 
is geared into an internal toothed wheel fixed on the bottom roller of 
the machine. The journals of the bottom roller rest in steps situate in 
an open space in the sides of the machine, so that free access for the 
hand or vil can is obtained to the journals. The journals of the top 
roller are placed in grooved channels, in which they slide upwards and 
downwarus, varying with the thickness of the muterial passing through 
the rollers, and a sliding box containing a block of india-rubber, on which 
a grooved block acts, is placed in each of the grooved channels, so that 
when the materials to be mangled or squeezed are passed between the 
rollers the india-rubber acts the part of a spring, the pressure of which 
on the rollers may be made as required.—Not proceeded with. 

2583. 8S. Scnurr, Goodman's Fields, ** Pipes.” —Dated 1st September, 1869, 

The inventor takes various kinds of the choicest tobacco leaf and cut 
the same in the usual manner in which tobacco is cut for pipe smoking. 
He then redresses the tobacco, leaving only from five to ten moisture. The 
inventor encloses this in what is commonly called “a bunch wrapper,” 
which he covers with a fine thin leaf, the whole forming the shape re- 
quired to fit inte the bowl of a pipe, being gradually tapered at the ends ; 
he then places the article so manufactured in a box or cutting machine 
containing long round tubes. The lid of the box or machine has attached 
to it knives, failing into grooves of the tubes, and a strap hanging down 
for the foot to enter, and by treading to produce such pressure as will 
cut the manufactured article in quantities of 100 to 1000, according to size 
of box in the conical shape. 

2590. 8. WiLuis, Swannington, “ Railway chairs.”—A communication.— 
Dated 2nd September, 1869. 

This refers to the construction of double and single-headed railway 
chairs for the purpose of uniting or securing the ends of the rails, the 
object of the improvements being greater facility in the operation of 
uniting the rails, with increased security and a ready means of discon- 
necting when required. ‘The chair is cast or otherwise formed in two 
parts or halves, divided longitudinally in the direction of the rail, and 
peculiarly formed to slide and fit in each other, with a bevelled groove, 
and fast or loose wedge-shaped counterpart to each half, the upper part 
or head of each half of the chair being formed to impinge against the 
sides of the rail, having a similar contour thereto in section. 





Class 8.—-CHEMICAL,. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

2553. T. 8S. Brain and F. ELtersHausen, Nova Scotia, “ Treating conglo- 

merates of cast iron.”—Dated 28th August, 1869. 

This consists in remelting such conglomerates in a cupola furnace, or 
any other suitable remelting furnace, and in using the material thus pro- 
duced for the manufacture of cast steel, either by the Bessemer process, 
or any other known nee of remelting the conglomerates; the impu- 
rities, such as phosphorus and sulphur, are wholly or partially removed, 
and, therefore, the refined metal is rendered suitable for conversion into 
cast steel.—Not proceeded with. 

2540. J. M. Sranvey, Sheffield, “* Manufacture of iron and steel.”—Dated 

27th August, 1869. 

The object of these imp: ts is to the ption of 
fuel and reduce the cost of the metals. For effecting this object the 
inventor poner yrees mea ty 4 molten a in — a and con- 
structed, applies the heat or gases given jecarbonising 
or converting processes, either alone or mixed with o' gases or fuel, to 





the purpose of smel ore or remelting or heating iron or steel in a 
geal te connection withthe crucible, or for on the decar' 
or converting processes in the same furnace at the same time, and in 
without fuel, except such as is contained in the metal. The crucible for 
converting or decarbonising the molten iron the inventor makes stationary, 
and cases it with cast or wrought iron or other suitable material, and lines 
it with strong fire-resisting material, such as fire-clay or ganister. The 
form inside is egg-shaped, with a dished bottom, having an opening there- 
in with a branch proceeding therefrom, somewhat similar to the spout of 
a kettle, and od with the same fire-resisting material as the crucible. 
This branch or trunk may rise to any suitable height, so_that the molten 
iron may stand at the same level init as in the crucible. 
2538. E A. Cowper, Great George-street, S.W., “ Treating cast steel.” —Datet 
7th August, 1869. 

The inventor accomplishes the purification or partial purification of cast 
iron, by a jet of steam or superheated steam applied toa stream or jet of 
liquid cast iron, so as to divide it up into small — and act exten- 
sively upon such particles for the purpose of purification, the iron being 
received into a hot box and transferred to a calcining furnace, in which it 
is kept hot whilst still =e to an atmosphere of steam or su rheated 
steam, such purified iron being mixed, either hot or cold, with 1 quid cast 
iron as it flows from the blast furnace or other furnace, to be afterwards 
used as cast iron, or made into steel or wrought iron. 

2588. R. Scorr and W. Maclvor, Addiswell, “ Treating hydrocarbons.” 
—Dated 1st September, 1869. 4 

The object is to reduce the specific gravity and otherwise improving the 
qualities of such oils. The oil to be treated is put into any ordinary still 
and distilled, and the vapour escaping therefrom during the distillation 
is passed through one or more heating vessels or chambers, and there 
exposed to the heat necessary to produce the change. The heating vessels 
or chambers may be made of metal, clay, or any other material adapted 
to endure the heat, and they may be made of any desired form, or they 
may be constituted of a coil of metal pipes, or a series of tubes, such as 
are used for heating air for blast furnaces. The vapour from the oil may 
also be passed into a vessel, and there made to come in contact with super- 
heated steam of sufficient temperature to produce the change.—WNot pro- 
ceeded with. 

2589. A. M. Davis, Bromley, ‘‘ Aerated alcoholic drinks.”—Dated 1st 
September, 1869. 

The inventor proposes to form aerated alcoholic drinks by mixing the 
alcoholic liquor with the water or liquid in the required proportions, 
whether as soda water, seltzer water, lemonade, or suchlike, prior to, or 
contemporaneous with, the aeration, so that the mixture is perfect and 
the areation completed upon itis bottled up. The inventor proposes to do 
this with all kinds of spirits, so as to produce an aerated drink of brandy 
and soda water, or brandy and seltzer water, or lemonade, or a combina- 
tion of any spirituous liquor with any of the known artificially made 
waters. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2595. E. D. Tempe, Finsbury Circus, W., “‘ Telegraph signals.”—Dated 3rd 
July, 1869. 

This consists in constructing posts for scaffolding, or for supporting 
signal apparatus, or for other like purposes, of wrought or cast iron tubes 
of convenient lengths, bent or otherwise, and suitably connected by 
wrought or cast iron, or other metal connecting joints and bearing plates. 
—WNot proceeded with. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 

2481. J. Brakey, Leeds, “ Utilising waste leather.”—Dated 19th August, 1869. 

This consists, First, in the construction and arrangement of a machine 
or press having a series of the different shaped dies or stamp knives 
suitably arranged therein, and an endless lattice sheet caused to travel 
intermittently either under or over the dies or stamp knives so that the 
pieces or scraps of leather may be placed according to size on the said 
sheets, in suitable positions, and conveyed to the dies or stamps to be 
cut out thereby to the respective shapes. Secondly, in constructing a 
tube variable to the respective sectional forms of the pieces to cut out of 
the scraps, into which tube the inventor places the sections of leather, one 
upon another, with some suitable gummy or adhesive substance or cement 
so as to form a solid length, from which he afterwards cuts off slices in 
succession in regular thicknesses (by preference, with a circular knife or 
saw, and a fence after the manner of a circular saw) or other suitable 
means, and then he cements together a selection of them to form a whole 
heel. 
2484. S. Roprnson, Dublin, ‘* Glass houses.”—-Dated 19th Auguat, 1869. 

The inventor erects a structure by placing sashes edge upon edge in a 
position receding from the perpendicular, or otherwise, and rising from 
an irregular base or plinth of any given width, length, or form, and ter- 
minating by the sashes rising from each side up to the apex or ridge. 
These sashes are placed with their stiles overlapping each other, and a 
perforated fixed web or packing is placed between, and separates the 
sashes at their overlapping positions to any required distance or space. 
This space is formed by the perforated fixed packing or web, and contains 
an apparatus or perforated slide for opening and closing the perfurations 
for the purposes of ventilation. This sliding ventilator is held in position 
against the perforated fixed packing by compressing springs, and it plays 
under covering pieces at the ends. The sliding piece or ventilator corre- 
sponds in size with the packing piece, and is correspondingly per- 
forated, and made to cover and uncover the perforations in the fixed 
packing by being slid longitudinally, through the intervention of a lever 
inside the building, which lever opens and closes all the perforations from 
base to side by one action, the slides being linked together at each break 
or angle in the roof. The sashes are so placed, and have bolts passing 
through their stiles, also through the packing or web between, as that 
they form a girder. 
2487. W. 8S. SurHERLAND, Liverpool, ‘ Welding tubes.” —Dated th August, 

869. 





This consists in a new and improved form of joint, to facilitate the 
welding and to ensure the perfection of union. For this purpose the 
inventor bends or sets the edge of the plates, tubes, or other parts out- 
wards to the same angle in opposite directions, and after heating the 
edges to a welding heat—preferably in contact, to prevent the formation 
of scale, and for uniformity—in the furnace, unites them by blows or 
pressure. To bend or set the edges of the — tubes, or other parts, 
whether performed when cold or heated, he employs adjustable, free- 
ended rolis, or such bending or setting may be effected by blows or 
pressure. 

2491. H. J. H. Kine, Glasgow, “ Regulating flow ‘of liquids.” — Dated 
20th August, 1869. 

The supply pipe is fitted with a small branch which leads a portion of 
the liquid through the meter, whence it passes on by a small pipe into a 
small cylinder provided with a piston, and having an outlet slit in its 
side. The piston moves a large valve through which the main portion of 
the liquid passes. When the liquid is being withdrawn the more 
rapidly it issues the less will be the pressure on the outside of the valve 
piston, and the further will it move outwards, in doing which it propor- 
tionally opens the outlets from the meter and from the supply pipes so 
that the measurements of the meter will always be proportional to the 
actual discharge, whilst the ocean of the valve piston will afford 
an indication of the rate of discharge at any moment.—Not proceeded with. 
2507. T. WuuireneapD, Leeds, ‘‘ Shackle and roller end.” — Dated 28rd 

August, 1869. 

This relates to an improved construction of coupling for connecting the 
hardening rollers of felting machines to the eccentric shaft, from which 
they receive the longitudinal or endway motions. The eccentric shaft is 
coupled with the hardening rollers. These rollers press upon the under 
rollers, or rather upon the bat that is passed between the upper and 
lower rollers, and in addition to receiving an axial motion they receive 
an endway motion, to which the interlocking of the fibres of the bat, and 
the hardening of the same is mainly due. e inventor has constructed 
a shackle coupling, which, while it transmits the requisite reciprocating 
endway motion to these rollers, will leave them free in their other mo- 
tions. One end of the axle of each roller terminates in a ball, which is 
free to turn in a socket forming part of the shackle. 

2509. W. R. Lake, Southampton-buildings, *‘ Standards for gas lamps.’ 
—A communication. —Dated 23rd August, 1869. 

The lamp post is cast with a closed bottom, and has an opening at a 

roper height, into which is secured the service pipe, the top of the post 
ta provided with a plug, short pipe, and stop cock. 

2515. F. Oakuey, Toronto, ‘‘ Holding bolt nuts.”—Dated 24th August, 1869. 

This consists in the construction and use of a washer composed of iron, 
copper, tin, zinc, or other suitable material, with a portion adapted to project 
and turn over outside of the nut to which it is applied, and thereby form 
a holder for the nut, such washer being made sufheiently thick to prevent 
its fitting into the thread of the screw. 

2518. J. W. Nuierecke, Somerset, “‘ Preserving dead bodics.”--Dated 24th 
August, 1869. 

This relates to the preservation of defunct bodies, and consists mainly 
in constructing a gas-tight coffin, with suitable arrang its for ex- 
hausting the air therefrom, and for the introduction of antiseptics in the 
form of gas and vapours, and in thoroughly satu the bodies in the 
coffin with the antiseptics. The coffin is constru in the usual form; 
but all its joints or spaces between the timbers. 








, and also aroun 
imbers, are closely and tightly ed with wax or other suitable sub- 
tance, to render the coffin gas t. In the lid of this coffin the inventor 
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arranges an apparatus for introducing gas and vapour, and for exhausting 

and parte Aes air.—Not proceeded with. 

2520. 8. Wess, Clarence-road, Bow, ‘“‘ Ventilating mines.”—Dated 24th 
aAugust, 1869. 

This \custete in erecting force pumps near the down-cast shafts of 
mines, and employing the pumps to force a constant current of fresh air 
to the several tubes or pipes, so as to supply pure air to the workmen, 
and at the same time force out the vitiated air from the mine through 
the up-cast shaft, or the vitiated air may be exhausted from the mine by 
revolving fans or other suitable means, and by thus preventing the accu- 
mulation of foul air in mines human life may be preserved and fatal ex- 
plosions avoided.— Not proceeded with. 

2529. H. Catt, Concord, U.S., ‘ Motive power.”—Dated 25th August, 1869. 

The inventor constructs a tank or cistern, which is nearly filled with 
water, Submerged in this tank isa wheel having buckets of a curved 
form. This wheel turns on an axis which passes through the sides of the 
tank, the bearings being packed to render them water-tight. An air pipe 
is introduced into the tank, and descends to the bottom of the same, its 
end being curved and arranged immediately under the wheel in such a 
manner that the air passed through the pipe will be discharged into the 
bucket. 


2538. W. R. Lake, Southampton-buildings, “ Braiding machines.” —A com | 


munication.—Dated 25th August, 1869. 

The machine is formed with a grooved pulley, which is fitted to turn 
loosely upon a shaft. This shaft has bearings, and is the main driving shaft 
of the machine, a rotary motion being imparted to it by a pulley. This 

gag tis lished through a collar and clutch. The collar is 
fast upon the shaft while the clutch is loose, having a sliding as wellas a 
rotating movement upon it. As represented in the drawing annexed to 
the filed specification, the clutch has engaged the collar and a by 
being raised so that its horns bear each on the one side against the wings 
of the pulley, and on the other against the arms of the collar. When the 
horns on the clutch have fallen away from contact with the wings of the 
pulley the engagement of the pulley with the shaft is broken and the 
machine stops. The bringing up again of the clutch starts the machine. 
2533. C. D. ABEL, Southampton-buildings, “‘ Separating carded fleece in 

slivers.” -A communication.—Dated 26th August, 1869. 

This consists in separating the undivided fleece into the required num- 
ber of slivers, at a certain distance from the card cylinder, by means of a 
series of circular rotary disc cutters, which cut the fleece with a chisel 
edge, and which have no connection with the mechanism of the 
carding cylinder. 

2534. H. P. Srepnenson, E. J. Bartnotomew, and R. Kine, Abingdon- 
street, ‘‘ Lighting gas lamps.” —Dated 26th August, 1869. 

An independent table, or other mode of conveyance, passes from lamp 
to lamp, and at each lamp communicates with a cylinder, over which is 
laid a diaphragm, or an expansible bellows more or less impervious to air. 
This diaphragm rises or falls according as pressure or exhaust exists in 
the tube communicating with the cylinder, and in doing so influences by 
any suitable hanical arrang t a lever attached to the valve or cock 
by which the gas is admitted from the main to the burner. The play of 
the lever is limited, so that the gas is never wholly turned off, but remains 
burning to a greatly reduced extent. 

2541. O. Vivier, Clerkenwell, “ Measuring distance travelled by vehicles.”— 
Dated 27th August, 1869. ; 
The apparatus is arranged so that it shall only be set in motion whena 
assenger is in the vehicle, and shall remain quiescent when the vehicle 
is‘empty, even should it be moving about. The inventor employs a wheel 
which is mounted on the spindle of a worm or screw, which gives motion 
to the hands or pointers by suitable gearing. The wheel is acted upon by 
the weight of the passenger in the vehicle, so as to place itin gear with a 
wiper or projection carried by one of the wheels of the vehicle, and 
directly the vehicle is empty such wheel is taken out of gear with the 
before-mentioned wiper or projection, the seats being capable of rising 
and falling a short distance, according to whether they are occupied or 
not, and by suitable mechanism acting upen such wheel. The screw 
gives motion to two sets of gearing and hands or pointers, each set of 
which is carried by aframe or plate mounted on a stud or pin, upon 
which they are capable of moving a sufficient distance to carry them out 
of gear with the worm or screw, when springs acting upon studs or pro- 
jections carried by segmental toothed wheels cause such seginental 
toothed wheels tu act upon toothed pinions carried by the axes of the 
hands or pointers to turn them back to zero. _ Each set of gearing consists 
of a worm or toothed wheel mounted on the axis of the first hand or 
xinter, and gearing with the worm or screw. On this toothed wheel is 
ormed or fixed a stud which takes into teeth formed on a wheel mounted 
on the axis of the second hand or pointer, and causing such wheel to move 
the distance of one tooth for every revolution of the first hand or pointer, 
a suitable spring stop being employed to prevent the second hand or 
pointer being moved the distanceof more than one tooth at atime. This 
— stop is moved out of gear with its wheel by a projection carried by 
the frame or plate when it is desired to return the hands or pointers to 
zero. A stud or projection is fixed to each wheel, giving motion to the 
hands or pointers, which, when the gearing is taken out of gear with the 
worm or screw, comes into position to strike against a fixed stud or pro- 
jection, so as to prevent the hands or pointers being carried back past 
the position of zero. 
2572. F. W. Porrer, Barbican, “ Wirework for sieves.” —Dated 31st August, 








Instead of placing two seta of rows of wires transversely to cach other, 
and uniting the two sets by a third set of wires, or by pieces of wire, 
binding together the two sets first named at the places where they cross 
each other, as is the usual plan, the inventor substitutes for the first set, 
wires or rods having holes pierced or drilled through them transversely 
to their length and at regular distances. The first set of pierced or 
drilled wires or rods he makes by preference of a flattened or oval 
section, but he does not confine himself to that particular section. The 
second, or cross set of wires, pass through the holes in the first set, and 
thus the two sets hold each other in position without the necessity of 
a third set.— Not proceeded with. 








BIRMINGHAM AT WORK. 
(From our own Correspondent). 

THE manufacture of naval and ordnance brassfoundry was con- 
stituted a special department of the Birmingham brass trade in 
1844, when Mr. James Marrian established a well organised brass- 
foundry in Slaney-street. The trade is now fairly established, and 
the following articles may be enumerated among the leading 
descriptions of produce :—Cabin hooks, lashing and rope eyes, 
small hinges, and brasses for marine engines and boilers. ‘The 
Board of Admiralty regulations, issuec 
requiring all going and ting vessels to carry signal lights, 
gave a remarkable stimulus to this trade, and considerably ex- 
tended its operations. Specialities in this branch are produced in 
great number and variety. Such articles, for example, as recep- 
tacles for ships’ compasses, portlights, or scuttles, by which the 
light is admitted and the sea excluded, pulleys with friction- 
rollers, diminishing the friction to a minimum, quadrants to 
regulate the opening of down sashes, cabin-railings, so useful to 





a few years since, | 


provide ‘‘sea-legs” for landsmen, bells mounted on brass frames | 


and standards, and brass guns fitted in working frames. 
these are, however, more important than the signal lights com- 
manded by the Admiralty, and to which we have already referred. 
These are in shape like ordinary lanterns, but are very substan- 
tially made, and glazed with various coloured discs of glass, which 
latter are in some cases globular. In all cases the glass of these 
lamps, whether designed for masthead, port, starboard, or anchor, 
is either protected by bars or so sunk into the metal frame of the 
lamp — injugy to it even in the wildest storm is well-nigh im- 
possible. 

Ordnance brassfoundry, as produced in Birmingham, is applied 
not only to brass and bronze guns, but to the best descriptions of 
wrought iron and steel ordnance as manufactured by Whitworth, 
Armstrong, and other well-known makers. On this subject Mr. 
W. C. Aikin remarks that the Crimean war directed the attention 
of the War-office to the improvements necessary in implements of 
war, and particularly to the defects in ordnance. The result was 
that not only in the structure of the guns, the material or metal 
of which they were made, but in the appliances to secure cer- 
tainty of aim and disc , improvements were introduced. 
Thus the detonating or h -lock replaced the lighted match 
of the gunner, and “‘sights” attached to the end of the gun fur- 
nished the means of correctly pointing it, so as to cover the object 
aimed at, or the point t which the fire was directed. The 
arrangement of ascrew aided the directors of the gun in elevatin 
or depressing and maintaining it in position till discharged, an 
the fusee, graduated in order to effect the explosion of the shell in 
which it was introduced at the calculated distance where it fell, 
increased the efficiency of the destructive missile. 
bsequent modifications have influenced in an im- 

Birmingham. 





ese and su! 


portant degree the ordnance brassfoundry trade of 


None of | 





At the present moment, however, the demand for warlike instru- 
ments in Birmingham is remarkably small, a sufficient indication 
of the peace and concord which prevails among the nations. The 
small-arms factory is only about half occupied, over 300 of its in- 
tricate machines standing idle, and other establishments in Bir- 
mingham and the district depending upon military orders are in 
only partial operation. 
The manufacture of naval brassfoundry and ordnance fittings in 
3irmingham now employ from 80 to 100 hands, the number vary- 
ing, like the extent of metal consumed, with the condition of 
trade. In the ornamental examples of naval work, as saloon 
lamps, cabin railings, &c., the composition of the brass used is 
similar to that used in ordinary cabinet-work, but in ordnance 
fittings gun or bronze-metal is adopted, composed of ten parts 
copper to one part of block-tin. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE CARLTON InoN Works— 
SHIPBUILDING ON THE Tees—THE HARBOUR AND PASSING 
ToLts Act—THE MIDDLESBROUGH Dock. 

Tue North of England iron trade, on the whole, is not quite so 

prosperous at present as was expected a while ago. There was a 


very thin attendance on Change at Middlesbrough on Tuesday, | 


and scarcely any business was done. There was an attempt to 
bear prices down, but it was only partially successful, and a few 
parcels was sold below the list rates. 


as the shipping season is opening out the demand for pig iron is 
increasing, there is little apprehension that prices will decline. 
Makers believe that the market quotations will improve shortly. 
Since my last notice there has been a further decrease in the 
stocks at the Middlesbrough warrant stores, 650 tons having been 
taken out, reducing the stocks to 27,484 tons. Last year at this 
time there was upwards of 69,000 tons in store. A good 
deal of iron is being shipped to Scotland, and a fair amount 
is being sent to Ureapedl. The local consumption is increas- 
ing. Inquiries for rails are not so numerous, but the bar 


trade is pretty good, and the demand for shipbuilding 
iron is very satisfactory. The various works at Middlesbrough, 
Stockton, Darlington, Gateshead and Newcastle are tolerably 


well employed in the different branches of iron making. Pipes, 
chains, rails, plates, wire, nuts and bolts, are being made in large 
quantities, and in the ‘course of a few weeks it is expected that 
very fair fresh orders in those departments will be booked. I hear 
that there is still some trouble with the ironworkers at West 
Hartlepool, but the Board of Arbitration hope to settle matters 
satisfactorily. In the last week of the present month the quarterly 
meeting of the North of England iron trades will be held in the 
Royal Dashenee, Middlesbrough, when facilities will be afforded 
for the exhibition of models, specimens of iron manufactures, and 
other objects of interest to the trade. On the 30th and 31st inst. 
the Iron and Steel Institute will meet in London, and several in- 
teresting subjects will be brought before them. 

he Carlton Ironworks, near Stockton, are under an order in 
Chancery to be offered for sale by auction next week. These iron 
works consist of two blast furnaces and the usual machinery and 
plant for the working of them. 

The iron shipbuilders of Middlesbrough, Messrs Backhouse and 
Dixon, have obtained an order for another screw steamer for a 
Middlesbrough firm. At this busy yard yesterday a steamer of 
500 tons was launched, and to-morrow (Saturday) another vessel 
of a similar size will be launched. 

The Tees Salt Company, to the formation of which I alluded last 
week is, I hear, succeeding very well. 

On the banks of the Tees and the Wear, the news that the 
Lords Commissioners of her Majesty’s Treasury have declined to 
extend the omg og of the Harbours and Passing Tolls Act, 1861, 
so as to enable the Public Works Loan Commissioners to grant 
loans for the extinction of debts upon public harbours, was this 
week received with regret. Mr. Joseph Dodds, M.P. for Stockton, 
has taken a very active part in this question, and I hear, with 
pleasure, that after he read the answer of the Lords of the Treasury, 
at an influential meeting held at the Charing Cross Hotel on Tues- 
day, it was resolved to again memorialise the Lords Commissioners, 
pointing out the benefits which would follow the adoption of the 
extension of the principle as alluded to. 

The excavations for the extension of the Middlesbrough Dock 
are being proceeded with in a praiseworthy manner. Should the 
contractors continue to work as vigorously at their task as they 
are now doing, the defective shipping facilities at the iron town 
will soon be remedied. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKET—COAL AND IRON SHIPMENTS 


—STATE OF THE IRON TRADE—THE AGITATION IN THE BUILDING 

TRADES—SUGAR REFINING AT GREENOCK—THE GARVEL PARK 

Dock — PROFESSOR JENKIN ON ‘* TECHNICAL EDUCATION.” 
THE Glasgow pig iron market is now rather lower than it was at 
the end of last week. At the beginning of this week the market 
was steady ; moderate business done at 54s, 6d. cash, and 54s. Ud. 
one month. Since then it has declined slightly. The market is 
now dull; business done at 53s. 9d. cash, and 54s. one month. 
No. 1, g.m.b. 55s. ; No. 3, 53s, 3d. 

The shipments of pig iron from Glasgow for the week ending 
March 12th, is as subjoined :—Foreign, 2549 tons ; coastwise, 741 
tons ; total, 3290 tons. 

There were shipped 222 tons coal, and 68 tons wrought iron from 
the port of Greenock during the past week. From Bombay there 
were shipped 110 tons pig iron, and from Ardrossan harbour 2349 
tons pig iron for the week ending March 12th. 

The iron trade of Lanarkshire continues generally in good con- 
dition. Makers of finished iron in the Glasgow, Coatbridge, and 
Motherwell districts, are well off for orders. There is some de- 
mand for rails, and prices are advancing. For bars of the first 
class there is a good inquiry, and the contracts at present on hand 
for a number of large vessels are creating a brisker demand for 
both bars and plates to be utilised in shipbuilding. ; 

The large number of orders on hand at our engineering establish- 
ments for stati y,1 tive, and marine engines, has produced 
considerable effect upon the manufacture of boiler plates ; and the 
best quality of these are now in fair request at pretty good prices. 
The sheet iron departments are much in the same position as at 
oe See of last month, manufacturers doing a quiet, yet fair 

e. 

The dispute between the masters and men is at present slumber- 
ing, the leaders watching the tone of the English market, as the 
whole argument upon which their demand was based was the ad- 
vance that the English puddlers had obtained. But it seems that 
the English iron trade is now itself unsettled ; and conflicting 
accounts are circulating as to the possibility of present rates being 
maintained, some members of the trade already hinting that prices 
may be declared down 10s, at the next preliminary meeting, while 
others maintain that within a month very extensive orders for 
rails will have arrived. The prices generally remain firm, and con- 
tinue still at the rate established in November last. 

Coalmasters are pretty full of orders, and the men are working 
peaceably in the meantime, the agitation for a rise being carried 
on at present by the Fife miners, where a number of the leaders 
are at present on a “‘ tour.” 

The strike among the Glasgow joiners still prevails, and there is 
no indication as yet of either of the contending parties making any 
concession. On the contrary, like all protracted disputes, a good 
deal of ill-feeling and antagonism seem to be springing up on both 
sides, Large numbers of joiners are coming into Glasgow 
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Considering, however, that | 
makers’ stocks only amount to little over 16,000 tons, and that 
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| from Liverpool and Manchester by almost every steamer and train, 
| and pickets of the men on strike await the arrival of every de- 
tachment at the harbour and railway stations, and actually accom- 
pany them through the streets. The police, of course, are on thealert 
to prevent anything like intimidation, although they cannot prevent 
the English workmen from being tampered with in another manner. 
Notwithstanding all these tactics on the part of the union men, 
it appears that a large number of the newly arrived carpenters are 
taking the employment offered them. One of the employers 
writes to the newspapers that he has forty-three journeymen 
joiners at work on the old terms, and that he could get more men 
if he required them. 

The agitation among the building trades in Glasgow has caused 
considerable stir among the joiners in Coatbridge and other places 
in the neighbourhood. Meetings have been held to consider the 
position taken up by the Glasgow men, and it has been agreed not 

only to support the movement in the meantime, but to make a 
| similar demand upon their employers to that for which the city 
men are at present contending. 
| The trade of sugar refining, which is so extensively carried on 
| at Greenock, is almost at a standstill at present, owing to the 
great uncertainty that exists as to what change in the duties on 
sugars the Chancellor of the Exchequer may introduce by his 
Budget. The most of the refineries have been closed, and the 
| workpeople thrown idle. Last week the Customs returns show 
scarcely 1000 tons sugar taken from the warehouses and the ships, 
as against 2500 tons on the previous week, and an average of 
| about 4000 tons per week in February. The arrivals of beet-root 
sugar during the last week were 10,000 bags from Antwerp, and 
15,740 tons from Dunkirk, the larger proportion of which has 
been warehoused, 

At a meeting of the New Works Committee, held in Greenock 
last week, in reference to the Garvel Park Dock, the tender of 
Mr. John Kirk was formally accepted. His tender for the dock 
alone, amounting to £46,527, was the lowest, being about £400 
less than that of Messrs. Hunter Brothers, and about £7000 below 
any of the others. The above does notinclude the sliding caisson, 
pumping gear, and other works, which will make the total cost 
about £65,000. 

At a soiree of the iron trades, which took place at Edinburgh 
last week, some sensible remarks on technical education were 
made in an address by Professor Jenkin. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE FINISHED IRON TRADE: What the merchants are saying: 
Export orders: New York advices ; Continent of Europe trade : 
The kinds of iron most in request; THE STEEL TRADE: Vew 
Samples : The success—PRICES OF FINISHED IRON : Are they to be 
changed !—P1G 1RoON—The trade ; Large stocks|\— InONMASTERS 
AND THEIR SUPPLY OF COAL: The sinkings in unexplored dis- 
tricts : Probabilities of success—COAL TRADE: Less active—TaE 
COLLIERY INTEREST AND THE BIRMINGHAM CANAL—IRONBROKETB 
COMMISSIONS: A trial at Nisi Prius—THE GENERAL HARD« 
WARE INDUSTRIES: Branches and localities specified — TuE 
ROYAL AGRICULTURAL Society : Js it to visit Staffordshire ? 


THE near approach of Lady-Day is not improving the state of 
things at the finished ironworks hereabouts. 

Representatives of producing firms have during the week visited 
the chief centres of industry away from this locality, but their 
activity in looking up orders has been attended with only indiffe- 
rent success. Merchants, though their stocks are low, yet decline 
to buy at this juncture, preferring to ‘‘ wait and see what is done 
at the preliminary meeting.” 

Export orders are few. Inquiries for quotations, evidently on 
account of foreign work, are, however, still numerous, 

The last New York advices were of only little worth, but the 
intelligence, showing the determination with which the merchants 
of that city are promulgating their views upon free trade, is 
leading to more hope in respect of the business hereafter to be 
done with the new world. 

A few of the southern of Europe markets are improvin 
slightly. The Northern of Europe trade remains dull as compare 
with some seasons, in all but the rail departments, but from 
customers in that part of the world specifications have been 
received that induce the firms who have received them to antici- 
pate an early brisk inquiry. 

The makers of iron of the first quality indemand by engineering 
and mechanical firms are doing more business than any other 
class ; and their commodities are in better demand this week than 
last. 

Comparing this time with last week, there is, upon the whole, 
hardly more being done in the mills and forges generally. 

The makers of steel are doing but very little business, They are 
availing themselves of the opportunity presented by the slackness 
of trade for placing upon the market samples of a kind 
hitherto turned out almost exclusively in Sheffield. The ex- 
periment is not understood to have been as yet successful 
in any marked degree; but this is probably owing to the customary 
reluctance of consumers to buy new goods, for we have reason to 
know that the quality is quite equal to the Sheflield brand of the 
same order. 

Much talk is heard of the meetings of the ironmasters in Bir- 
mingham and Wolverhampton upon the question of prices, the 
more so as merchants are holding back their orders in the hope 
that easier terms will be secured after the preliminary meeting. 
The bulk of opinion tends in the direction of the maintenance of 
the present rates. The opponents of any change maintain that an 
“* alteration is simply impossible.” 

Pigs are not selling, but some of the best qualities are still being 
freely delivered from other districts. Of native make one South 
Staffordshire firm is understood to possess a stock of 4000 tons. 

Ironmasters are displaying concern as to the future supply of 
cheap coal. The project for searching for the mineral under the 
permians on the Earl of Dartmouth’s estate, near to Birmingham, 
which it is somewhat confidently anticipated will prove the con- 
nection between the Staffordshire and the Warwickshire fields, is 
eliciting no more interest than it deserves. If all should come of 
the speculation that is looked for, there will then be no longer any 
doubt that Birmingham stands upon a valuable deposit of fuel. 
The belief of geologists and mining engineers of position here- 
abouts isstrong that the coal about to be looked for upon the Sand- 
well estate will be found. In the event of the anticipations provirg 
well grounded, Birmingham and the whole district immediately 
surrounding it will be immensely advantaged. 

The probabilities of success is causing more attention to be given 
to the district between the Staffordshire and Shropshire fields. No 
less confidence is entertained by the class of people already men- 
tioned that fuel wiil be found there tnan exists in relation to the 
other improved locality. The explorations near to Birmingham 
have arisen almost out of the South Staffordshire and East 
Worcestershire Institute of Mining Engineers. The South 
Midland Institute of Mining, Civil, and Mechanical Engineers, who 
have their head-quarters in Wolverhampton, have displayed con- 
siderable interest in the doubtful space on the Wolverhampton and 
Shropshire side, and they have already paid to ft a visit of inspec- 
tion. Much impetus has now, however, been given to the explo- 
rations there by what took place at the meeting of the Institute 
last Monday. 

Mr. Henry J. Marten, the managing proprietor of the Parkfields 
Iron Company, who had previously been in communication with 
the president of the subject, attended the meeting, and suggested 
that the attention of the members should continue to be given to 
the question with that vigour which its vast significance in 
of the future of the iron trade of South Staffordshire 
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Mr. Marten intimated that* everything which concerned the 
supply of coal to the ironworks here was now being regarded by 
the ironmasters with very great concern. The old localities are 
being worked out, and inquiries were very naturally being made 
as to the quarters in which they were to look for new supplies. 
He intimated that, if after satisfying themselves that there was 
reasonable ground to believe that coal existed in the locality 
pointed out, then that no difficulty would be experienced in the 
ironmasters coming forward with sufficient capital to demonstrate 
the truth. In a word, he suggested that that might be done on 
the Wolverhampton side of South Staffordshire which was now 
about to take place on the West Bromwich side. 

Mining engineers who are also good geologists expressed a con- 
fident belief that coal would be found on the Wolverhampton 
side, and pointed out that the same surface evidences which 
justified the belief that the Staffordshire and Warwickshire fields 
were united were equally observable in relation to the Stafford- 
shire and Shropshire fields. Mr. Marten was promised that the 
question should continue {to be discussed, and that future visits 
should be made as early as possible. 

Remembering how long a time and with what ruthlessness the 
at one time priceless mineral treasures of South Staffordshire 
have been wasted winning, it is easy to understand that 
ironmasters here are much concerned upon so grave a matter. 
There is still, however, much improved land, and whilst there is 
naturally some anxiety, there is no misgiving as to the future. 
The district on the Wolverhampton side is some sixteen miles in 
length between the two fields now in process of working; and 
nearly all the recent discoveriesby the Shropshire mine proprietors 
have had a favourable indication. 

Owing to the continued slackness of work at the mills and forges, 
the coal trade is less active thanit was. Prices of the first quality 
remain, however, very firm. 

The colliery interest will hardly be able to carry out their pur- 
pose of requiring that canal-boats trading between the pits and the 
ironworks shall all be indexed. It now transpires that the new 
bill of the Birmingham Canal Company at present before Parlia- 
ment, in which the proprietors ask for power to compel indexing, 
is being opposed by some eight petitions, chiefly because of this 
desired new regulation. 

Traders here hope that the abandoning of this intention may 
not be all the good that will come out of the prevailing opposition 
to the Canal Company. They trust that the issue will be the 
checking of the growth of monopoly in the carrying departinents, 
and some reduction in the high tonnages now charged in respect 
of all traffic upon the canal. 

A question of considerable importance to the iron trade, and 
one which is perpetually turning up, came on before Baron Martin 
in the Nisi Prius Court at Stafford Assizes on Wednesday. Mr. 
William Gibbs, a metal broker, of Wolverhampton, introduced 
Messrs. Van Wart and Co., foreign merchants, of Birmingham, 
to the managers of the Earl Granville’s ironworks (the Shelton 
Bar Iron Company) in North Staffordshire, with a view to the 
purchase by Messrs. Van Wart of a quantity of rails. The result 
was that the Shelton Bar people got an order for 1000 tons of 
T rails, and they paid Mr. Gibbs his one per cent. brokerage 
upon the transaction. The buyers and sellers themselves nego- 
tiated the transaction, but Mr. Gibbs asserts that he was promised 
brokerage upon all future business between them, and he brought 
his action to recover £135 commission upon a second sale which 
embraced 1500 tons. The defendants denied, first, that they had 
made such a promise as the plaintiff asserted; and next urged 
the monstrousness of continued claims being made by brokers 
upon sales negotiated between the buyers and sellers themselves. 
It was maintained that after the commission upon the first trans- 
action was paid there should be an end of all claim. Otherwise, 
a very serious interference with business would be the result. The 
principle was not, however, decided, for the jury adopted the 
usual, and not very logical, course of splitting the difference, and 
gave the plaintiff a verdict for £70. 

The general industries of Birmingham town are in a better state 
than marks the leading industry in South Staffordshire. All the 
workpeople are not employed who are ready to be set on, and this 
is especially the case in the light branches, but at the chief manu- 
factories there is a fair amount of work being done, and where 
oporatives are thrifty money is being saved. 

The tin-plate and japan firms are a little better off than they 
were last week. Certain of them are fairly occupied, and a few are 
busy in the leading departments. ‘The continued advance in tin is 
not, however, benefitting the craft. 

The ironfoundries remain but indifferently occupied, and prices 
are kept down by the competition for trade. There was hardly 
ever more complaint than now of the ruinous effect of this compe- 
tition. One case has just come under our observation in which a 
firm have accepted an order at 10s. under the lowest price at which 
another establishment would take it, and even then hardly more 
than clear wages and interest upon capital, There is no abatement 
in inquiries, particularly for pipes. 

The general machinists are quietly occupied upon miscellaneous 
work. More might be done in the riveting departments if the 
prices offered were not so low. Here the competition of London 
firms is still much felt. The wire and sheet metal firms are still, 
as a rule, well engaged. 

The gas and water tube makers are fairly off for orders, and 
those who have a good connection with foreign gas companies are 
busy at fair rates. 

Continuous fencing is in good demand for agricultural purposes, 
but the heavier kinds of hurdle work are not in much demand. 

Cables are quiet ; but small chains are affording more than 
average employment. The nailers are in a state of unrest again 
about wages, bnt no conspicuous inconvenience is yet experienced. 

Increasing interest continues to be felt hereabouts in the ques- 
tion of the show next year of the Royal Agricultural Society. The 
exhibition will take place either in Staffordshire or Shropshire. 
Shropshire has before been visited, but Staffordshire has never 
yet received the society. Shropshire, however, is still busy, and 
Staffordshire is alert. The last county believes that the visit will 
surely be paid to them. A county meeting has determined that 
all force should be put inte the town in that county which the 
council of the society may ultimately select. The two boroughs 
put before the council are Stafford and Wolverhampton. Of 
these, ‘‘ those who know” assert that the council will certainly 
select Wolverhampton. The Great Western and the London and 
North-Western Railways both run into the town, and the Midland 
have running powers into it. Then, with Birmingham so near, Wol- 
verhampton has very much larger facilities for lodging the visitors, 
and the advocates of that town place the number of inhabitants 
owing Wolverhampton for its centre in such a case at a million, 
against 400,000 in respect of Stafford. The racecourse of Welver- 
hampton is pointed at as suitable as a site for the show, and there 
seems to be no difficulty in getting the rails on to the course, not- 
withstanding that the place is surrounded on most sides with 
habitations. The county is being canvassed for subscriptions to 
the £7000 guarantee fund which the association requires from any 
locality which they visit, to defray certain expenses incidental to 
the show, and the Town Council of Wolverhampton are can- 
vassing the several wards, whilst theauthorities in the surrounding 
manufacturing townships are soliciting help from their neighbours, 
The hardware merchants and others in South Staffordshire, who 
might fairly look to the show as likely to forward their business 
interests in a larger degree, do not hesitate to promise liberal 
amounts; but there is considerable hanging fire, one firm being 
very much guided by what the other does. 

Advocates. of the show, who are likewise interested in the 
industries peculiar to this part of the kingdom, fairly advance 
the reasoning that inasmuch as iculture is now carried on so 
much by machinery, and by fencing and the like, made of iron 
instead of timber, Birmingham and South Staffordshire might 
well be expected to Senet Eonpelp if the show should be got to 
Wolverhampton, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Wo change in business for several weeks : Exist- 
ing state of things less a matter for congratulation than future 
prospects : The tone of the market firmer : No fluctuation in prices : 
Satisfactory state of the district : Contracts calculated to keep the 
works going : The Russian demand : Inquiries from the United 
States : The Indian trade; The bar trade—THE HOME DEMAND 
—THE TIN-PLATE TRADE—THE STEAM COAL TRADE—THE WAGES 
QUESTION—NEW PURIFYING ENGINE AT GILLYGNER COLLIERY—- 
THE TRADE OF THE SOUTH WALES PORTS. 


BustNeEss has been going on much the same in the ironworks 
this week as for several weeks past. No change deserving of 
particular notice has ae taken place, and the existing state of 
things may, perhaps, be still regarded as less a matter for congra- 
tulation t' the prospects yet held out for the future. One 
thing is satisfactory at least, and that is to find that the tone of 
the market continues to increase in firmness, and latterly prices 
have experienced but few and slight fluctuations. Generally 
speaking the list quotations are now fairly maintained. 
Throughout this district things go on pretty smoothly on the 
whole, and if there is not much advancement made in 
the trade as regards contracts, there is at least no re- 
trograding tendency evinced. The engagements secured by 
makers, though not what might be termed extensive, are such 
as cause no apprehension of want of employment at the works. 
Contracts are beginning to arrive more frequently from Russia, 
and clearances to the Baltic ports will commence in a few weeks, 
when large steamers will be engaged to carry railway and other 
iron from this district. From the United States and South 
America inquiries continue numerous, and even a brisker trade 
is expected to be done on American account generally as the year 
advances. The expected specifications from India have not yet 
been received to any extent, but the clearances to that country 
will shortly, there is little doubt, increase considerably. In bars 
there is a quiet business doing. It cannot be said that on home 
account there is yet any improvement in the demand, the home 
railway companies being more tardy in their speculations than 
was a few weeks ago expected. For pig iron and miscellaneous 
descriptions there is but a slow inquiry. 

In connection with the tin-plate trade matters still tend to 
additional firmness, the price of tin being advancing ; and latterly 
makers of tin-plates have been more fully employed. The demand 
from Canada and some of the northern parts of America will in 
all probability lead to a further advance in quotations for plates. 

In the steam coal trade there is little fresh to note. Proprietors 
are well placed for contracts, and are able to keep their pits in 
regular employ. Clearances to the mail packet stations are 
still numerous, and to the European markets considerably in- 
creased quantities are applied for. Among the principal buyers 
are the Italian Government. 

The wages question is still an unsettled one. No strike, how- 
ever, is now apprehended, for although at most of the steam coal 
collieries the men are working out their month’s notice, it appears 
that few of the colliers in Monmouthshire followed that example. 
But it is expected that colliery proprietors in both counties will 
deal with the men in the same way, and it is generally now un- 
derstood that the advance will not be given until the Ist of May. 

One of the finest pumping engines in the district has just been 
completed and set to work at the Gellygner Colliery, Gla- 
morganshire. The engine is a Cornish one, of 84in. cylinder, and 
working a 28in. plunger. The boiler and other appliances were 
made by the Usk Side Company, Newport. At the starting of the 
engine on Tuesday there were present Mr. Loam, Mr. Stevens, 
and Mr. Hussey, from the Usk Side Works; Mr. T. F. Brown, 
Mr. Adams, Mr. Phillips, and others. The performances of the 
engine gave every satisfaction, and there is no doubt that it will 
effectually deal with the water that has been met with in the col- 
liery. The representatives of the late Mr. Thomas Powell are the 
proprietors of the colliery. 

The trade of the South Wales ports for the month of February 
last, compared with the corresponding period of last year, was as 
follows :— 

Exrorts or Coat, 
Yebruary, 1870. February, 1869. 
Tons. Tons. 
CarGif .co ov co co UTEIO6 co co ce co 168,008 
Newport oe « ec 81,680 oe co co co 23,508 
Swansea ° ee 40,580 co cc cc ve : 7 
Llanelly oo ce ce BASS 2. ce ce oe 6915 
SuipMents Coastwise, 
February, 1870. 
Tons. 
Cardiff «co so oc ce 66,317 oc oo oo oe 51,319 
Newport oe oe oe = 54,066 ee = 46,276 
Swansea eo ee ce 14,726 14,811 
Llanelly oe ike. see 8705 .. . oe 4774 

Cardiff also exported 21,804 tons iron and 5749 tons patent fuel; 
Swansea, 2146 tons iron and 11,439 tons patent fuel ; and Newport, 
1447 tons iron. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 

THE HIstToRIAN (8S.)—INFORMATIONS AGAINST A COLLIERY PRO- 
PRIETOR—NORTH-EASTERN RaILWAY: York and Doncaster Ex- 
tension: Dock Works at Middlesbrough — SHIPBUILDING AT 
THE HARTLEPOOLS—STATE OF TRADE AT SHEFFIELD—STATE 
OF TRADE IN SOUTH YORKSHIRE—THE TyYNE: Warehouse 
accommodation, d&c. — LOWESTOFT HARBOUR — NORTHAMPTON- 
SHIRE IRON TRADE. 

A NEW steamer, the Historian, of 1850 tons register, built by 

Messrs. Harland and Wolff, of Belfast, for Messrs. Harrison, of 

Liverpool, has just made her trial trip from Belfast to Liverpool. 

The run from Donaghadee to the North-West Lightship, a distance 

of 109 miles, was made ina little over nine hours, The Historian is 

to be despatched for Calcutta, via the Suez Canal, about the 20th 
inst. 

On Monday, before the Bolton magistrates, Mr. Longworth, 
colliery proprietor of Horwich, was summoned, on three different 
informations, for breaches of the 23rd and 24th Vict., cap. 151. 
The first charge was that the defendant employed William 
Sherratt in one of his pits which was not supplied with two 
shafts and outlets. The second charge was to the effect that he 
unlawfully neglected one of the general rules by not causing an 
adequate amount of ventilation in the mine. The third charge was 
that the defendant had neglected to put up and maintain at the 
top of the mine a notice fixing the number of persons to ride at 
one time. The magistrates held that all the charges had been 
proved, and inflicted fines of £10, £5, and £1, with costs. 

The York and Doncaster extension of the North-Eastern Rail- 
way is expected to be opened in June. The new link will slightly 
abridge the distance, and will enable the company to accelerate its 
trains between Doncaster and York. The heavy goods and mineral 
traffic will be sent round by the old route. The dock extension 
works, which the North-Eastern has on hand at Middlesbrough, 
are proceeding rapidly. 

Iron shipbuilding a fair amount of activity at the Hartle- 
ee A screw steamer of 1000 tons has been launched from 

essrs. Denton and Gray’s yard, and in the next springs Messrs. 

Withy and Alexander will have one off the ways. Several large 

iron vessels are in progress at both yards. The ironworks are also 

pretty well employed. 

In consequence of the reduction of the Bessemer royalty, the 
manufacturers of railway matériel at Sheffield are excessively busy, 
and the execution of the orders at present on hand will involve a 
considerable time. There is more doing, inter alia, in steel rails. 
All the puddling furnaces are well employed, and the armour- 
plate and rolling mills are well employed. 

The iron trade in South Yorkshire has not presented much 





change. Both plates and rails are in fair demand ; there is also 
more doing in mer steel]. A good deal of house coal has been 
forwarded of late to London and the South. There cannot be said 
to be any increase at present in the shipments of steam coal from 
Grimsby and Hull. 

The Directors of the North-Eastern Railway Company have had 

lans before them for greatly extending their warehouse accommo- 
Sation at the Tyne dock. They propose building large new ware- 
houses on the vacant ground on the south side of the South Shields 
and Gateshead turnpike, and to connect them by a covered way. 
The directors also propose to ots all the most approved methods 
for discharging grain cargoes. The Tyne Improvement Commis- 
sioners have commenced operations with a view to making shipping 
laces at Whitehill Point for loading steamers with Northumber- 

fand steam coal. 

A large Tyne ship, the Stanhope, has been taking in rails for 
the M Railway in the Tyne dock. The coming season is ex- 
pected to witness large shipments of rails from the Tyne dock ; 
the Consett Iron Company alone will probably despatch 10,000 
tons. The Eldon screw steamer has been taking in portions of an 
iron railway bridge which she is about to carry out to the Black 
Sea. The bridge is fora line which is in course of construction 
between the Caspian and the Black Seas. 

The attention of the directors of the Great Eastern Railway 
Company has been called to the state of Lowestoft Harbour. The 
undertaking of Lowestoft Harbour and railway was amalgamated 
with the Great Eastern under one of its Acts, and the Great 
Eastern became responsible for its maintenance. It is now 
alleged that a patch has formed near the entrance to the port, and 
that energetic measures will have to be adopted for its removal. 

The oe of is Dees in Northamptonshire is gradually extend- 
ing. At Wellingborough the furnaces are in full operation, and 
Messrs. Butlin, besides supplying their own furnaces, are sending 
very considerable quantities of ore weekly into Derbyshire. A 
large quantity of ironstone is being raised at Glendon and Finedon. 
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1 5 
Coprer—British—cakeand tile 8. d. 8. .| 8. d... £ 8. d. 
FtON cocccccccccccsee| 70 0 Ov. 0 0 01 76 0 0. 78 0 O 
Best selected ...0.0 eoe| 71 O 0.. 72 0 0] 79 O - 80 0 0 
Sheet ...ccccrcccses eoe| 76 0 0.2. 0 0 0) 80 0 0. 81 0 0 
Bottoms sececscceee eoe| 78 0 0.6. 0 0 0; 83 O -8& 0 vu 
Australian, per ton ...-+ee.| 71 0 0.. 7410 0/79 0 0.. 83 0 0 
Spanish Cake ...ccccsceseee| YU 0 O01. O 0 0) 74 0 0..75 0 0 
Chili Bars....essecccceseee| 66 5 0.6 6710 0) 7010 0.. 71 OU O 
Do. refined ingot ........| 6910 0.. 71 10 + 74 0 0..75 0 0 
Yevitow Metat, perlb. ......| 0 0 6 U0 0 6t) 0 0 6} O U7} 

lron, pig in Scotland, ton....| 214 6 | 215 5cash 
Bar, Welsh, in London......| 7 5 0.. 710 0) 610 0. 615 0 
Wales ......| 612 6.. 615 0) 600. 0 0 0 
Staffordshire | 8 2 6. 8 7 6 750. 77 6 
Rail, in Wales....ccccccooce| 615 Op 7 5 Vi 6 YU Oe 6 2 6 
Sheets, single in London ..| 10 2 6.2.10 5 0) 950... 0 OU 
Hoops, first quality ........) 815 u. 95 0; 850. 87 6 
MeO. vccsescesoccsncece | Ss 6.5.6 SD..61. 7.2 Gn TO 
Swedish.....ccossccccccccee| 915 U.. WW 5 0110 0 0.10 5 ¥ 
Leap, Pig, Foreign, per ton ..| 18 7 6.. 0 0 0/1815 0.. 0 VU U 
English, W.D. .ccccoscccceee| 1910 U.. Uv 0 U/ 2015 U.. 21 0 U 
Other brands .....e.. -oe| 1815 0.19 0 0} 19 7 6.. 1912 6 
Sheet, milled ... eoe| 19 5 O<.. W110 0} 20 5 O.. 21lv YU 
Shot, putent...c.ee oe | 22 0 O<.. 0 O 0} 22 5 O.. 2215 O 
Red or minium ... --|/ 2010 0... O YU OU} 2015 so 
White, dry ...e.e oo | 26 0 01. 28 0 0/27 ¥ 0.1. 29 0 YO 
ground in vil ... eee} 26 0 U.. 29 0 0) 27 0 0. Sv OO 
Litharge, W.B. 22+ os. -| 0 0 O.. 80 0 0} 24 00. 000 
QUICKSILVER, per bot. .....06.| G17 0.. 0 0 O| G16 O.. GIT U 
SPELTER, Silesian, per ton....| 1910 0.. 1917 6) 21 5 O.. 2h 10 0 
English V & 5 ..-eccsccsee-s| WIS O01. O O VU) zl Uv O.. 21 5 O 
ZINC, ditto sheet cocccssccccee| 24 U Us. U VU UO) 27 0 U.. 27 lV O 
STEEL, Swedish faggot........-] UV 0 0. UW 0 OU} 09 O00. VOY 
aii ecnscaieaan pees ooo] 15 0 0. VU 0 0/15 0 0. 0 0 0 
Tin, Banca, percwt. ......e000} 6 5S U.. 0 0 UO} 6 810. Ov & 
Straits, fiue—cash.........6] 51V O.. 51910) 610 0. 0 0 0 
Vor arrival ..ccccccccceee| UV VU U.. UV YU YO} Gl O.. 0 VU ¥ 
English blocks ...ccoccceee| GO 2 Ue UV OU Ui 65 WO. OU YU 
Bars «-eeeeeseeee vececese) OS Eee 8 O OS. Ete 8.00 
Refined, in blocks........] 5 5 0.. 6 6 0} 610 0. 0 0 0 

Tinp.ates, per bx of 225 sheets 

SGI cnccccecnsccorenavet 3.8 -Ge 31.5 01 3:3 6. 3:6 0 
TE Gites co cecccccsccsccese] 3.8 Gs. 1B 6] 3: BD Boo 3B 0 
IC charcoal ..cccocccscoccee| 1 8 Goo 110 0} 110 0. Lill O 
TX ditto..ccccccccccccscccce| L14 6. 116 Of} 116 0.. 117 YW 
CoALs, best, per ton eesscscoee| O16 Gee VIS YU) O17 G.. VIS O 
Other sorts ..cccccccccccese| O14 6... O15 6) 015 U.. OG & 
Ons, per tun, Seal, pale......) 43 UV U.. 0 0 0/36 UO. 0 UY 
Brown ..sccccccccesccess| S44 O Une 35 O UO) 31 O U.. SZ 0 U 
Sperm, body .oe-.csessooee| VL O 0.. GC 0 O100 00. OU YO 
hale, South Sea, pale......| 39 0 0.. 0 0 0/38 0 0. 0 0 O 
MOMOW cosccocsascccceces | ST © Os BS 6 O17. 0 Bean 6 OS 
Brown cccossccccccssccee| 36 0 0.. 0 YU 01/33 0 O.. YU OU 
E.L. Fish ....cccccccccces| 32 0 0.6 33 UV Ui 81 O 0.. 82 0 DO 
Olive, Gallipoli ..cccccssees, 53 0 0.6 59 0 0) 54 0 V.. UO YO YU 
Spanish ..sesccocsscseceee) 538 V0 We 0 0 OH OY. OV YU 
Palm ..ccccccccccccccsecses| 4010 O.. U 0 0) 41 0 0... 9 OU 
Linseed ......2.-+00 seseeeee | 32 6 0.. 0 O 6) 3010 O.. 3015 0 
Rapeseed, English pale ....| 4410 0.. 0 0 0/3610 0,. 37 0 U 
Brown ..ccsccorccccccece| 42 0 0.. 42 5 O| 3415 0.. 35 0 UO 
Forcign pale..ccccccseseee| 46 0 0.2. UO UY 0} 37 VU O.. 8710 O 
Brown ..co.scessecccee| 42 U 0. 0 0 0/35 0 0. 0 OO 
Lard cccocccoscceccccccccccce| 66 OU Ovo 0 0 0) 78 O 0.. 80 0 YO 
Tallow o: vecccccccerccccccces| 3D 0 O.. 0 YU 0| 37 0 «0.4. 388 uv U 





PRICES CURRENT OF TIMBER. 
, 1869, 

















1870, 1870. , 1869 
Per load £444 8 4s. £ 8 Per loand— 4042425444 © 
AK co ceeeceeneeee 11:10 12 5 10 4012 10 | Yel. pine, per reduced C. 
Quebec, red pine .. 315 415) 315 41> | Canada, lst quality 15 0 39 0) 16 01710 
yellow pine .. 40 5 0) 3 5 410 Quddo. .. 12 U18 0 1L Wiad 
St. John’s N.L. yl 0 0 0 0} 0 YU O O Archangel, yellow.. lu 1U 14 10) 10 10 13 6 
Quebec, oak, white... 515 6 5) 510 6 O Bt. Petersburg, yel 1t 012 O lv 1512315 
bire: - 315 415| 4 5 417 | Finland .......... 617 8 0 610 7 U 
im 455 5| 4 5S 510/| Memel............ 7°29 ¥ vl 12 013 & 
Memel -Ov O0;0000 | Gothenburg, yel. .. 7 915 8 0 915 
Dautzic, oak 4565) 40 515 | whie OO vW OU008 
fir .. 2 5 4 5| 410 4 O| Gefle,yellow...... 9 01010) 9 010 0 
Memel, fir 2.5 sl! 310 Page| ro mn 809 OOO” 
ee eee 217 3 2| 215 & 0} Christiana, per C. 
Swedish ..........3 0 213] 3 3 3 7|| lQvit. by d by9> 10 0 12 10) 10 10 12 10 
Masts, Queb, rd. pine : w 60) 4060! in yellow .... 
yh pim 5 6 0} 4 6 UW) Deck plank, int 
ri.pnme0 00 0) 0000 per é0fs din. at 0.0 Oy Cer @ 
Lathwood, Danta fm.4 0 6 0| G6 © 7 1 | Staves. per M. 
it. Pever's 6 0 6 5| 8 UY 910 | Quebecpipe ...... 6d 067 10) 771 80 Oo 
Deals, per C., 12ft, by Sft, 9in, | puncheon .. 18 019 ©) 210 2h dv 
Quebec, wht. spruce 12 017 0) 0 0 0 0 Bahic, crown .. i 
Sidohnwhtapruce 18 015 0| 0 0 ¥ Ul Pipe ..---..042 0 1600/1850 1000 








CHEMICALS AND MINERALS. 


WE extract the following from Messrs. J. Berger, Spence, and 
Co.’s Chemical, Mineral, and Metal Re port :— 

The early part of the week was more fruitful in inquiry than actual 
business, mainly for the Mediterranean; and although, from the tone of the 
various solicitations for prices, there appeared to be Some considerable 
orders in the market, it had only reference to one parcel of consequence 
for ash and caustic, which was closed respectively at 1jd. and £13. These 
numervus inquiries, eliciting so many quotations for one shipment, have 
not the desired effect in securing low values, as producers naturally con- 
clude that the trade is brisker than it really 1s, and thus hold out for 
firm prices. In other chemicals there has been a fair market. 

Sodv.—In ash there is a decided firmness displayed, and 1}d. per degree 
is now the lowest that qualities such as B.A.W. sell at. Caustic soda, 
being also well sold forward, is quoted firm at £13 for 60 per cent. Crystals 
rather quiet at £4. Bicarbonate, at £9, sells slowly. 

Nitrate of Soda.—After touching £17 during the week on the spot, is 
again declining, and closes at £16 10s. to £17. 

Potash.—Muriate has changed hauds at £8 for 80 per cent. f.o.b., and 
can be bought at from that to £8 5s. per ton. 

Iron Ore.—S8ome heavy contracts have been made in oolitic at high 

ices. Hematite firm. 

Jron,—Scotch pig iron steady, at 54s. 6d. to 54s. 9}d.; Cleveland firm, 
at 49s. for Forge 4, to 53s. 6d. tor No. 1; Welsh bars, £6 10s. to £6 15s. ; 
Staffordshire bars, £7 10s. to £8 ; gas tubes, 60 per cent. to 674 per cent. 
off list; boiler tubes, 40 per cent. to 424 per cent. 

Copper.—Unsettled. English tough ingot, £70 to £71. Chili slab, 
£66 10s. to £66 15s, 

Tin.—Advanced. English ingot, £124 to £125. 

Llead.--Yirm. YP. G. English sott pig lead, £19. 

Spelter.—Easier. English £19 10s, to £20. Silesian, special brands, 
£19 2s. Gd. to £19 7s, 6d. 
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LITERATURE. 


Our Ironclad Ships, their Qualities, Performances, and Cost. With 
on Turret Ships, Ironclad Rams, &c, By E. J. Reep, 
C.B., Chief Constructor of the Navy. John Murray, London, 


1869, 
[concLUDING NOTICE. } i 
We have already stated that any review of this work, criti- 
- cising it as it deserves to be criticised, must, of necessity, 
extend to as great a length as the volume itself. The work 
is, covertly or ostensibly, a defence of Mr. Reed’s practice as 
Chief Constructor, and as such it deals with hundreds of 
vexed questions in naval architecture. The more carefully 
we have studied the book, the more forcibly has the con- 
viction been driven home — us that it is simply impos- 
sible to do justice either to Mr. Reed or to ourselves with- 
out extending this review to a length which would weary 
our readers. Under the circumstances, we have determined 
to the coursewhich seems mostconsistent with equity. 
We shall briefly summarise the contents of the volume, and 
select for particular notice one or two salient features in 
which the author shows to the best advantage, and one or 
two others in which he does not show to advantage at all. 
Following the introduction, with which we have already 
dealt at some length, we have first a chapter on “ varieties 
of ironclads,” next, “ armour of the ironclads,” “ armament 
of ironclads,” “structure of ironclads,” “steaming of iron- 
clads,” “sailing of ironclads,” “ rolli of ironclads,” | 
“dimensions of ironclads,” “form and proportions of | 
ironclads,” “cost of ironclads,” “turret ships,” “ironclad | 
rams,” “the conversion of wooden line-of- 
battle-ships into ironclads,” a chapter on each; 
and lastly, a chapter on “the stability of 
monitors under canvas.” If our readers will 
bear in mind that each of these chapters is a 
distinct treatise on a specific subject, and that 
each subject has afforded matter for the 
keenest discussions known to science ; that 
the literature bearing on — chapter is com- 
ised in hundreds of iamentary reports, 
mama read before olen —— sctetie, 
magazine and newspaper articles, pamphlets, 
reviews, and editen, ok that it is all but 
impossible to find any two men possessing a 
competent knowledge of the questions at issue, 
and of the facts bearing on them, who will 
agree about any two out of three, some idea 
may be formed of the task which the honest 
reviewer of Mr. Reed’s book is called upon to 
fulfil. Asa matter of fact, the difficulty is so 
that, up to the present moment, yy « 
volume on been very fully noticed by the 
press, it has not been criticised at all. A 
review dealing with any one of the chapters 
the titles of which we have quoted above, 
must of necessity extend to great length; and 
it would be very difficult for the reviewer to 
criticise a single chapter only without laying 
himself open to the charge of fairness. 
It must be borne in mind that the difficulty 
arises, first, from the vast scope of the book; 
and, secondly, from the extreme complexity 
of the questions connected with the structure 
and performance of fighting ships, still open 
to discussion. It is not Mr. Reed’s fault that 
his work is not more simple; neither is it ours 
that we must pass silently over the greater por- 
tion of its contents. ' p) 
We have already borne testimony to the 
exceeding merit of Mr. Reed’s style. To his 
manner no one can take exception. Of his 
matter we cannot honestly say as much. 
Fortunately or unfortunately, the results 
obtained from experiments with ironclad ships 
admit of various constructions, each taken 
alone, in a measure consistent with truth; and 
Mr. Reed has not failed in a single instance to put such a 
construction on the results obtained from our ships, whether 
at the measured mile or at sea, as will make recentadditions 
to our naval strength appear 
in the best possible light. No 
ing which —— re 
would vent e gen 
ublic falling into the trap thus 
id for them; but a word of 
caution to the initiated may be 
of service, . Reed writes 
from first to last as a partisan. 
He writes in defence of his 
own deeds, If, however, his 
readers will take care to 
his evidence very little harm 
can be done. When the evi- 
dence corroborates Mr. Reed’s 








then by all means let his utter- 
ances A ppror as = 
truths ; equally, t 
eheaship mequments 

are ‘pot su sd by facts. For example, 
chapter, pages 13 and 14, our author enters i 

i between the speeds of various at 
the measured mile and at sea. The conclusions drawn 
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| has dealt with the subject; and, secondly, by way of affording 














due caution in perusing the volume. It is perhaps beyond | rifled ordnance for smooth-bore, the advancement made in the last 
question that Mr. Reed believes that all hells the public | ov Zur sce el ors taking Fhe flrs peut chee 
is absolutely the truth, an © whole truth ; at it oes | naturally expect, would be out of all comparison with those pro- 
not follow, unfortunately, that Mr. Reed’s belief is well- | guoed od the old ordnance ; and in cole 40 poseent the mols 
founded in‘all cases. with the means of pertially comparing the powers of our present 
Perhaps the two best chapters in the volume are those | guns and those of the guns carried by our wooden fleet and our 
on the armour and armament of ourironclads, Our author }©@rliest ironclads, the accompanying engravings and table are 
here claims no more for himself than he really deserves, | 8'Y°®_ *— wal 
Mr. Reed has done xaore than any naval architect living to Welaht of Initial [SDeTEy | tal 
supply us with ships, and the vessels of our fleet | Description of . Velocity ahot's | nergy of 
ill compare favourably in this respect with those of every Gun. Pro [Highest |Highest |°ieum. [Projectile at 
other nation. Theproblem solved by the Chief Constructor Gun. jectile. (Charge. |Change. | St 1600 | 1000 yasés. 
was one of no difficulty—given a hull, with plates 
of solid iron 7in. or 8in. thick to be carried on that hull so} Cast iron, | g 4 | p , 
that they shall not work loose or pull the hull to pieces ina | “°° bere:—| 5 & | Ibs | Ibs | Feet. |Pttoms.| Foot-toms 
heavy sea. Mr. Reed supplies us jwith the bracket frame | s2-pounder ..! 2 13| 32 10 1690 ‘is “ 
and the double bottom. Did heinventeither ? Captain Ford | ,8i. (shell gun)/ 3 5 / 4%} | 10 . 2 -- 
prpteed that the Warrior should have a double bottom,! °° ?°"™"**" - " ’ = 
and the Great Eastern has one; but the Chief Constructor _ Wrought iron | 
worked the crude idea into a ical form, and so gave | ™™##le-loading 
us enormously — ships with a minimum of material.| jin. 4. ..| 6 10/ 115 22 | 30 | 52 1143 
We therefore especially commend this, the second chapter, | _ ssi i sims — 
DRICINAL ARMAMENT OF IRON-CLADS (68FF95CWE CUN) | - - 46 31 | ula cas 
, CHAACE 16 £85. | 12in. 30 19 | 600 100 
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to our readers. The engravings on pages 34 and 35 are, 
without exception, the very clearest popular illustrations of 
the relative strengths of the armoured sides of various men- 
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a little information to certaiu American friends who may 
not see the volume to which we are indebted. 

Chapter III.—The Armament of our Ironclads—is not 
less interesting. Mr. Reed is, throughout it, exact and 
“a and peculiarly happy in his method of illustration; 
so happy, that we have found it impossible to resist the 
ro | eee tho dhipter end the ext 
- ing it. 

Judged sim the projec 
ordnance Ine te enormous ae 


the 
the 











| 





30ur, Oak, 81x, StRincer, Two Sux. PLares, 





of the Hercules 4001b., and for the turret 





when we add to 


the substitution of | been tried, I am unable to give the 
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| employed, it will be sufficient to state that the 

















I would chiefly direct the reader’s attention to the three columns 


| on the right-hand side of the table, as they afford the best means 


of comparing the relative powers of the guns. Without entering 
into an explanation of the dy i ion “ energy,” here 

column headed 
“Energy per inch of Shot’s Cireumference,” repre- 











sents what may be termed the ** ing” powers 
of the guns, i.¢., their power to force their projec- 
tiles through an armour-plate and its ; 
while the “‘total energy” tabulated ti 


the real amount of power stored in each shot, and 
which can on a target. 


Chapter IV. is devoted to the structure 
of our ironclads, Chapter V. to their steam- 
i We shall not stop to deal at length with 
either. As regards the latter we may quote 
a single passage:—“ As great suspicions are 
sometimes expressed with respect to mea- 
sured-mile trials of speed, it may be well 
to give some confirmation of the above stated 
facts,” which are to this effect, that some of 
our ironclads exceed in the fastest 
wooden line-of-battle-ships by more than a 
knot. “ It will suffice if we confine our atten 
tion to the trials of some of our fastest iron 
clads—the Warrior, Minotaur, and Belle- 

hon. In the early part of the year 1868 
trials were made with these ships both on 
the measured mile, and six hours’ runs in 
the open sea. The results proved that, under 
similar circumstances, there is but little differ- 
ence between the speeds obtained by con- 
tinuous steaming at sea and on the measured 
mile.” Now, although the apparent results 
do prove this, the fact is that the trials in 
question really prove nothing at all, for rea- 
sons on which we dwelt very fully at the 
time. The chapter concludes with a very 
amusing explanation of some of the “dodges” 
and jockeying tricks practised—not in her 
Majesty’s navy—to increase the apparent 
speed of aship. They appear to understand 
these dodges thoroughly at Whitehall. 

The titles of the remaining chapters we 
have already catalogued. We could not con- 
sider them shortly without entering upon a 
discussion which would occupy much more 
space than we can spare. e must sum 
up our opinions of Mr. Reed’s work in this 
statement: — That it constitutes a most 
valuable contribution to the popular scien- 
tific literature of this country. It supplies 
a vast amount of information on the subject of ironclad 
ships, and it is exceedingly well written; but it is blemished 
by numerous defects in theory, in argument, in deduction, 
and in statement of truths. 
We have written on the oe 
leaf of our volume—“ To 
taken with a grain of salt.” 
There are several other books 
in our library bearing similar 
instructions to the reader. 
Mr. Reed is in excellent com- 


pany. 
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}EDUCATIONAL ESTABLISHMENTS ABROAD, 
No. I. 


PURE AND APPLIED CHEMISTRY AND PHYSICS. 

Tne year 1867 in Paris will be hereafter remembered as 
marking anepoch in our national history in respect to educa- 
tion, for unquestionably to the forcible impression then and 
there made upon the minds of British men—of at all an 
educated and unprejudiced sort—by theirhaving contrasted 
the outcome of their own industries with those of foreign 
countries, and marked the steady and great advance of 
the latter, may be traced that giving of substance and 
form, which is now apparent amongst us, to the vague 
wishes and gossippings, as to “better education for the 
working classes,” which have been going on ever since the 
grand old Toryism of George III.’s day died out. 


How vague and ill-thought-out most of the talk amongst 
us as to better education remains even yet, is realised but 
by the very few, who have come to discern that there is 
a distinction between information and education, and 
between both and technical education, of which we 
hear so much and effect so little. The vast mass of the 
people of England and Scotland, however, who are sup- 
posed competent to entertain opinions on such subjects, 
and who discourse on better education “for the working 
classes,” betray in the very phrase, their want of any 
adequate grasp of the vast subject of national education 
as a whole, and in all its complex relations—rendered 
still more complicated by jarring interests and conflict of 
prejudices. 

But is this want of better education all on the part of 
these “working classes”—these “wage people?’ Is it 
not certain, rather, that our upper and genteely-idle 
classes are quite as much in need of it? Is it not certain 
that while our-national public schools and our universities 
turn out (as any establishment of either sort, however 
bad, cannot help doing) some earnest men and great 
workers greatly informed, a large proportion of their 
respective alumni become much worse than fribbles, 
of whose doings we have had characteristic glimpses 
latterly in certain notorious trials; whilst the mass proves 
in after life nothing superior, if even equal, under equal 
trial, to the average of our middle classes, who have not 
“had the advantage” (such is the phrase) of public school 
or of university education? As den establishments are 
even ze managed, the man who has had this advantage 
may be a very fine young English gentleman—good at an 
oar, across country, in storming a breach perhaps, and at 
much that is best left unsaid, but may be as ill-edueated 
and unself-disciplined, and, for any good or useful purpose, 
as ill-informed a man as the first bricklayer’s labourer that 
rubs off the toil-gathered lime dust from his flannel jacket 
against the broadcloth of the “swell,” fresh and in town, 
ex edibus academicis. The systems are here at fault, and 
they have stamped their own falseness and unreality, 
through time and sufferance, upon the opinion with which 
England regards these systems. 

But if these be defective, what shall be said of the edu- 
cations given to our womankind—high and low? To the 
higher born, nothing real, noble, worthy, lasting, and true 
—a smattering of many things, all with a view to imme- 
diate effect,‘to act within the teens, like one of their own 
French printed muslin dresses, very pretty, but “ not engaged 
to wash ;” minds so untrained, that ritualism, table-turn- 
ing, homeopathy, spirit rapping, and the like, come 
in and find the house swept and garnished. To the lowly- 
born—the huge army of mothers of our working men— 
we teach simply nothing at all; as a whole we have left 
and made them not much better than mere breedin 
animals, and field or factory or unthrifty household 
drudges—often illused, not infrequently murdered, by 
the untaught savages that call them wives. And yet 
these are the mothers of our men to be—the women from 
the fount of whose instinctive love and maternal care 
the first germs of education of every one of us, in all that 
is truest and best, in heart, belief, and conduct, ought tocome. 
What wonder is it —— were nothing else operative but 
this alone—that the land is full of violence, that ermined 
judges in words of courteous dignity, continually lament 
to grand juries “ the increase of crime ?” - 

And yet withal, what is the spectacle that our 
education movement presents now that, at last, it 
has begun to take a rather more definite shape, and 
to show some determination of purpose both in and 
out of Parliament? This, that counsels are divided, 
and the probability of doing anything effective en- 
dangered, because those who profess to teach religions 
and those encumbered with cloudy scruples and priestly 
prejudices, cannot see, or will not admit, assuming even 
their notions all well-founded, that. the child cannot be a 
worse recipient of religion of whatever sort—so far as that 
is true—who has been taught to read and write, to use his 
observation and reasoning powers, and to know something 
of the things he sees around him. 

It is already late in the day for beginning this now for- 
midable task of primary education—if even it were 
already a teen Germany has had the start of us from 
before the woes this century; and France with all the 
impediments that have been put in her way by revo- 
lutions, incapable governments, repeated changes, and a 
Church that loves darkness and calls it light, has also 
made surprising progress, though even yet a terrible pro- 
portion of the population in her purely agricultural depart- 
ments neither read nor write. But until our system of 
secular primary education is set free from priestly in- 
fluence, direct or lay, the means compulsorily provided 
for its effective operation, and the employment of those 
means madecompulsory, and until the whole system has been 
fer some time in full swing, and some fruit in promise, if not 
already borne and ripening, it is in vain to prattle 
and speculate about technical education for the working 
classes asa whole. There is as yet no sufficient foundation 
for it, looked at broadly ; and before we are likely to be 
able to construct any useful- edifice of technical education 
upon this foundation of primary instruction, when once that 


shall have become established and firm, we shall need some 
one master builder in the shape of a Minister of public 
instruction to keep all the rest, responsible and in order. 
We must have found out also, and acted on the discovery, 
that “science and art” means only humbug and jobbery, 
thongh all the “lamented princes” in the world were in- 
voked in its favour—that science can and will take care 
of herself without the help of South Kensington, and best 
if let alone by that obtrusive quarter and those that are 
therein; that science has little in common, and nothing at 
all to do with promoting, fine art, whether applied or not 
applied, or mis-applied; that “science and art” may possibly 
bea fit vocation for the South Kensington Babel; but that to 
that, as its future vocation, it must be confined, and keep 
its ambitious claws henceforth from all other  educa- 
tional apparatus of the nation—in a word, must have its 
exact place assigned it, and be made to keep it. 

On so big a subject as education, applied to such a coun- 
try as ours, with every sort of industry under the sun 
directly or indirectly practised in it, or promoted by it in 
some other part of the world, it is hard to write at all 
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without so many aspects presenting themselves as to 
‘tempt us to general and discursive remarks. Those we 
have made may, we hope, not seem devoid of purpose. We 
must not, however,,extend them further here, for our 
present object is to-sketch for our readers, though in very 
outline, something of what Germany, gallant little Swit- 
zerland, and France—all now-a-days our near neighbours 
and rivals or opponents in the uphill race of progress— 
have done and are doing for the promotion of those higher 
studies in experimental science upon which not only 
advancement in wealth, but the well-being in every sense 
of civilised nations now is so.intimately dependent. 
Prussia, though long possessed of the most -complete 
means for promoting physical and chemical studies of any 
European nation, has under its present able, if politically 
unscrupulous, minister come to realise that chemistry and 
paras mean, as viewed: on the .edugational side, the 
t knowledge we can attain to, of the universe 
around us; and that, though man: cannot live by bread 
alone, no knowledge is more important to everyone, nor. any 
more likely to react in a ‘salu manner through the 





directing rightly of the heart and feelings, in shaping a 
man’s walk through life as regards his relations to his fel- 
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low-men, and to the unseen power in which we live and 
move and have our being. And so Prussia rightly con- 
cludes that chemistry and physics are not to be any longer, 
with her at least, affairs for the suvant and philosopher, 
alone, but in degree, and according to opportunity and use, 
they shall be a part of the common education of every man. 
As a beginning to put this in practice, she bas established 
in addition to all her pre-existent universities and mining 
schools, and schools of various sorts, three grand State 
Laboratories; one of these is at Berlin—the shell of the 
building has cost about £20,000; one at Leipzig, 
and the third at Bonn in Rhineland, the cost of each of the 
two last having been about £16,000. We give our readers 
a plan of the principal floor of the Bonn laboratory, but 
must remark that the idea we in England attach to the 
word “laboratory”—a more or less stuffy, ill-ventilated 
room, with various unusual stinks—gives a very inadequate 
notion of what these Laboratories are. Each is, in fact, a 
great assemblage of the means of teaching and learning all 
that can be known of chemistry and physics pure and 
applied, and of pursuing researches to extend still further 
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the boundaries of these sciences. They-will be, in fact, 
when fully in operation, perhaps the nearest approach that 
has ever been made to realising Bacon’s grand imagina- 
tions of the New Atlantis—a University for experimental, 
knowledge of the Cosmos. 

Already these noble edifices, constructed with a severe 
sort of external grandeur, not devoid of a fine style of’ 
interior ornament, but with a first view to perfection quo 
ad their purpose, are completed, the professors ap-. 
pointed, the apparatus and preparations to a great extent 
provided, and the work of study going on. Much, however, 
still remains to be done to complete the plan chalked out,. 
for which the State will have to provide large sums. F 

Turning to the plan, it will be seen that the front of the. 
Bonn Laboratorium, which faces the left-hand side of the 
Grosse Allée going towards the university museum at’ 
Popplesdorf, and not far from the house where Prince 
Albert dwelt in his student life, contains the residences of: 


the Hausmeister and of the director, and in rear of these,- 
surrounding or intersecting four fine courtyards, with foun=, 
tains, c., are the laboratories and their accessories, occupy-,; 
ing with the corridors, &e., the entire of the principal floor; 

The’archety pelidea of this.part of the building provides; 
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for the following distinct things:—{1) Laboratories for 
teaching and learning chemistry and physics up to 
the present known boundaries; these are divided 
into the great laboratories for pure chemistry and 
for ‘qualitative, and, in succession, quantitative analysis. 
(2) Laboratories for special chemical methods of analysis 
—organic, volumetric, spectral, &c. (3) Laboratories 
for advanced students for jal researches, and for 
the higher classes of analysis. (4) Private laboratories 
for the’ professors, and for capable students or assist- 
ants, wherein to extend the boundaries of chemical 
science, (5) Laboratories for physical researches, more or 
less in relation to chemistry. (6) Lecture-rooms, of which 
two on this floor are deemed sufficient, viz., the t cen- 
tral lecture hall, about 40ft. square by 30ft. in height, 
admirably lighted and ventilated, with comfortable seats 
and desks for the students, and a wealth of demonstrative 
fitments and apparatus that we cannot s space to 
describe. This lecture-room, as well as the vestibule and 
staircase leading to it, are very noble, and grandly but 
simply decorated apartments—the ornamentation round 
the cornice that most attracts the eye being the names of 
the great discoverers in chemistry of the present day. 

The smaller lecture-room will be used in common by 
several lecturers. Then, as will be seen, there are 
many rooms fitted up with glass cases and so forth, 
for apparatus general and special, and for preparations, 
chemical products, reagents, examples in train of chemical 
manufacture, &c. &c., each of which is or will be a 
museum in itself. 

There are also rooms for the balances and for conducting 
weighings ; for consultations or receiving instructions on 
some speciality from the professors ; offices for the general 
conduct of the oekonomie of the establishment; a noble 
special library free to all students, and private rooms for 
all the lecturers ; besides a host of other chambers, &c., 
for divers subsidiary uses. On this principal floor, ia fact, 
there is the complete arrangement and apparatus of a 
university of experimental sciences, accommodating at 
least 150 chemical and physical students, with their staff 
of professors and teachers, 

The ventilation and warming of the laboratories are 
admirabie, the apparatus for these being in the basement, 
where are also the stores for common glass and other 
apparatus, drugs and chemicals, fuel, &. The steam- 
engine, which pumps the water, and heats, and ventilates, 
also provides the ample supply of distilled water. The 
gas supply comes from the town, but fills into special gaso- 
meters. Above this principal story are various accessories 
and dwelling rooms, with certain offices. The building is 
mainly fire-proof ; the floor between the basement and 
principal story is all arched. The basement, with the ex- 
ceptions already noticed, is given up wholly to metallurgic 
and manufacturing arts dependent on chemistry, and to 
chemical manufactures, and is being fitted up with the 
completest possible means for conducting almost any con- 
ceivable train of research in any branch of art or manu- 
facture dependent on chemistry upon a pretty large scale. 
Though a basement story, it is light and airy, for it is 
only one-third a sunken story. 

While these noble institutions have been in progress to 
completion, mainly, we believe, under the general super- 
vision of Dr. Hoffmann (whose abilities and presence we 
regret are pow lost to England, and who is himself 
director of the Berlin establishment), Professor Kekule 
being director at Bonn, the Prussian Government have, 
under able advice, adopted arrangements which shall not 
prove unfruitful—and there certainly will be no lack of 
students. 

Henceforth, no man in Prussia will be permitted to sell 
drugs of any sort —not even to keep what we call “an oil 
shop ”—without having passed a preliminary examination 
in chemistry ; and more or less knowledge of that and of 
kindred sciences is after a time to be required as the con- 
dition of any public employment whatever under the 
State, and ultimately this will no doubt so adapt itself to 
the sound sense and feelings and habits of the Prussian 
people, that everyone shall come to possess at least a rudi- 
mentary knowledge of chemistry and physics as surely as 
he shall read and write. 

This may seem to a certain class with us who for ever 
babble about “ Anglo-Saxon freedom, and self-reliance,” 
and so forth, despotic—only fit for “a nation which is but 
a barrack,’ and much of that sort. It is a most wise 
despotism however if it be one, and we should be ourselves 
greatly the better of such ; for, not to repeat what we be- 
gan with as to general education amongst us, Dickens’ 
well-known story of the British druggist, caught as a jury- 
man, and informing the court that there would be murder 
before he was let loose, since his sole shopboy had an 
idea that Epsom salts meant oxalic acid, is scarcely a 
caricature of the average ignorance of our people. 

We must reserve for another article some notices of the 
French State laboratories des hautes études, and of those 
lately established in Switzerland, as also of some of the 
special institutions of the great manufacturing centres of 
France; and, in concluding kere, would simply ask our 
reader which of two nations is likely to get most ahead in 
the race of competition and rivalry in the world’s markets 
and successess —one in which every man in the land 
shall know more or less accurately all about the things he 
touches, tastes and sees, or hears of in the world around 
him ; or one like our own, in which, from the lord to the 
gamin, broadly speaking, almost every one is hazy as to 
what may be the difference, if any, between oxalic acid and 
Epsom salts? And this is but the lowest and least direct 
result to come from this knowledge which is power; the 
training and discipline which leads to it has inevitably its 
outcome in the “know thyself” of the Greek philosopher 
—that knowledge which acts in the man himself, me vem 
him a higher, truer, happier, unit in the human family— 
whether his lot be in the hovel or the palace. 

In a future article, too, we may venture to state with 
some freedom some of the reasons why it is that, with our 
existing means of teaching in experimental sciences, these 
make such little progress amongst us, the reason wh being 
hardly so well understood as it is desirable it should be. 


PATENT PUDDLING FURNACE AND BOILER. 


NEWPORT ROLLING MILLS, MIDDLESBROUGH. 


TuIs arrangement is jointly due to Mr. Jeremiah Head, 
of the above firm, and to Mr. J. A. Jones, manager 
to the same. It is a development of what is known 
as the “‘ Newport furnace,” originally patented by 
Messrs. Jones, Housen, and Gjers, and now owned 
= worked by Messrs. Fox, Head, and Co., and Mr. 

ones, 

In an ordinary puddling furnace the air enters the 
ashpit at an average temperature of, say, 50 deg. Fah. 

The temperature over the hearth where combustion 
is more active, is probably about 3000 deg., or, at all 
events, above that of melted cast iron. In the neck of 
the furnace the gases have been ascertained, 
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2500 deg., and at this temperature, less some deduction 











for radiation from the stack, they ordinarily pass off 














into the atmosphere, where the damper is up, and the 





furnace is in full work. 














In the Newport furnaces, which are similar to the en- 
graving, but without the boiler, the escaping gases, after 
they have passed the stove pipes, have been found to 
have a temperature of about 1980 deg. 

The difference between this and the degree of heat 
observed at the neck represents the amount of heat 
absorbed by the stove pipes and restored to the fire- 
grate in the form of vaporous air at 500 deg 

The Siemens pyrometer has further shown that a 
boiler similar to that in the illustration, and attached 
to an ordinary puddling furnace, will reduce the tem- 
perature of the gases at from 2500 deg. at the neck to 
about 868 deg. after passing through the boiler. In 
the arrangement shown, therefore, there is no doubt 
but that the temperature of final di e will at 
least as low, and that from 1100 deg. to 1200 deg. of 
heat may be turned to a useful purpose in the gene- 
ration of steam. 

This will evaporate something like 15 cubic feet of 
water at 212 deg. per hour into steam at 50 1b. pressure, 
provided the boiler be coated with an efficient non- 
conductor. 
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The method of restoring the heat absorbed by the stove pipes to 
the fire-grate is the same as that of the Newport furnace. A steam 
jet, jin. diameter, discharging itself into a suitable funnel, induces 
about thirteen times its own volume of air to enter the tube also. 
This mixture of air and steam, which isa much better absorbent 
and vehicle of heat than air alone, passes through the heated stove 
pipes e, and then becomes raised to a temperature of 500 deg. 

‘assing onwards, it is discharged partly downwards through 
small tuyeres just above the bridge and partly into the ashpit, 
which is provided with closed doors. A slight pressure, sufficient 
to support a column of }in. to 4in. of water, is created in the ash- 
pit, tending to prevent ingress of cold air through imperfect joints. 

e air thus supplied for the combustion of the fuel is at 500 
instead of, say, 50 deg., and accounts for much of the saving of 
fuel which is found to ensue. But a further advantage is gained 
by the great readiness with which the heated air combines in sup- 
porting combustion. An excess smaller than ordinary suffices, 
combustion is more perfect, and very little smoke made. 


Further, the fire-bars are kept cool, and last unusually long. The | 


heat taken from them, and from the incandescent fuel in the grate 
4 the vaporous air ewe | by, is given out in its further progress 
where the effect is beneficial. A jet of steam, jin. diameter, 
issuing with a pressure of 50lb. per square inch into a medium 
of about atmospheric density, requires an evaporation of about a 


cubic foot per hour to maintain it. 
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If this be not obtained from | 
waste heat, one hundredweight per twelve hours will be expended 


furnace uses about 25 cwt. of average | 
puddle bars made of six-heat grey iron. | 
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The wrought iron bands N N, together with the bolts V V, 

| serve to secure the plank P, carrying the whole apparatus to a 
rigid structure independent of the girder. The clutch M is then 
screwed on to the flange of the =. The lever A B works on 
a pivot at C, and the shorter end—one-tenth of the longer arm— 
is attached to the clutch bar at A. The other end B carriesa 
pencil which traces the deflection on the cardaaaa, By means 





e Newport furnace and the new arrangement uses not more than | of the unequal division of the lever A B, it is manifest that a 


sixteen, including lighting up and lost heats, and this is maintained 
over any length of time. About twenty-six of the Newport fur- 
naces have been at work at Messrs. Fox, Head, and Co.’s works 


for above a year, and sixteen are now- in successful operation at | 
Blaenavon, where the consumption of fuel has been even less than | 


that here recorded. 





INSTRUMENT FOR MEASURING THE 


DEFLECTION OF GIRDERS. 





THE accompanying engra’ represents an instrument which 
has been eee the Western Railway Company of France in test- | aa 
pra ? 


ing the bridges of the new Dieppe ling vid Pontoise and Gisors. 


small deflection will produce a comparatively large movement of 
| the pencil. In point of fact, a deflection of 1-10,000th of a metre 
can be detected with this instrument. 





| SovrH KenstncTon MusruM.—Visitors during the week ending 
| 19th March, 1870 :—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 14,984; Meyrick and other 
| galleries, 1886 ; on Wednesday, Thursday, and Friday (admission 
| 6d.), from 10 a.m. till 5 p.m., Museum, 2106; Meyrick and other 

alleries, 93; total, 19,069; average of corresponding week in 

‘ormer , -, 11,447. Total from the opening of the museum, 
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LETTERS TO THE EDITOR. 


( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


NARROW GAUGE RAILWAYS. 


Srr,—I am duly sensible of the great difficulty you have in 
obliging all your correspondents, and acknowledge that my two last 
letters were somewhat lengthy. I always, however, endeavour to 
compress what I have to say into as small a space as possible. 

You complain that I do not deal with the question in a liberal 
and cosmopolitan spirit. What do you mean by using the epithet 
cosmopolitan? That I dislike the 2ft. gaug 
Wales? My leanings are quite the other way. That I dislike the 3ft. 
Gin. gauge because it is used in Queensland, and approve of the 5ft. 3in. 
hecause it is used in Ireland? The context of my letters proves 
the very reverse. If candidly to acknowledge my ignorance and 
my mistakes as soon as discovered ; to combat my opponents’ ar- 
guments straightforwardly, without any attempt at evasion or 
misrepresentation, and to endeavour to state my own arguments 
clearly and honestly, by dealing with the question in an illiberal 
spirit, then I admit you are justified in your accusation. 

In my last letter,ithrough unthinkingly following the remarks of 
your correspondent, I made the very great mistake of asserting 
that your theory of narrow gauge roads admitting of steeper 
gradients was wrong, because the paying load which the Welsh 
Pony could draw up a gradient 1 in 84 was only half what it could 
draw on the level. If the Welsh Pony did that, it has achieved a 
feat which no broad gauge engine has ever yet performed. 

_ You state that “‘the relative merits of broad and narrow gauge 
lines are not so much a question of traction and resistance and full 
consumption as some people think,” meaning, I presume, that they 
arenotreally of vital importance. Have you advanceda single argu- 
ment or factin support of your opinion? The present correspondence 
has shown that some of your readers are ready to accept all your 
ex-cathedra dicta as infallible. Not being myself of that number, 
I think you will have great difficulty in reconciling the statement 
either with common sense or your previously expressed opinions. 
Had the engine sheds on the Festiniog been better adapted to resist 
the inclement cold of the Welsh hills, so that the Russian com- 
missioners might have ascertuined the capacity of the Little 
Wonder to carry loads without stopping from Portitadoc to 
Festiniog—the only experiments, by the bye, which would really 
illustrate the capacity of the 2ft. gauge roads—your opinions might 
have been at once tested by the result. 

You are not aware, you say, of any objection that cap be brought 
against the 3ft. Gin. gauge except that it will not carry as many 
passengers or goods in the twenty-four hours, nor admit of as great 
speed as the broader gauge road. Throughont the whole of the cor- 
respondence I have endeavoured to show that the principal question 
involved was not whether the narrow gauge road could convey 
the whole of the traffic likely to arise in a given locality, but 
whether it could convey it as cheaply as the broader gauge roads. 
On this point, with the exception of the glimpse of light afforded 
by your papers on the Festiniog, I confess my utter ignorance. 
Throughout you have laid claim to superior knowledge ; will you 
lay before your readers all the statistics you possess relative to the 
working of the Queensland and Swedish narrow gauge roads? If 
you decline to do so, you put yourself on the horns of a dilemma 
s0 evident that I need not point it out. I have already pointed 
out several ways in which this cost could be materially increased, 
and shall not, therefore, now refer to them. 

You ask me to praise the special excellence of the 5ft. 3in. gauge 
youls. I will comply with your request. First, as regards the 
engines, experience has shown that, although the 7ft. gauge en- 
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gines, having larger heating surfaces, can develope more steam in a 
4 | 





given time, and therefore draw | 


, 4 avy loads at greater continuous 
speed, the 5ft. 3in. gauge engines 


can work the heaviest traffic that 
can possibly arise over ordinary ents; it is not necessary, there- 
fore, to adopt a wider gauge. Since, also, we know that a diminu- 
tion in the size of the engine diminishes in a very rapid ratio— 
approximately as the squares of the ges—the heating surface, we 
ought to be very chary of adopting a less. Next, as regards the 
wagons, experience has likewise shown that the 5ft. 3in. gauge 
wagons are sufficiently capacious to meet all the requirements of 
commerce ; therefore it is not advisable to adopt a wider gauge ; 
also, that they are not so large as to be unwieldy and liable to get 
out of repair; therefore to adopt a less gauge for the sake of 
having less wagons would be a grave error. This subject of the 
capacity of wagons I will, with your permission, discuss, but very 
briefly, after your readers have been favoured with Mr. Spooner’s 
design for 2ft Gin, gauge trucks, suited, I suppose, to every sort of 
traftic likely to arise in an agricultural district. 

With regard to the special case of Tasmania, so long as the traffic 
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remains so smal] that a 3ft. Gin. gauge engine can do the work in | 


as few trips as the 5ft. 3din., the saving in working expenses would 
not probably pay interest on the extra £100,000 (allowed for he 
sake of argument only) of first cost. If, however, the goods trafic, 


for instance, is so heavy at first, or becomes so in a few years, that ' 


although the 5ft. 3in. gauge engine can do the work by one trip 
each way each day, the 3ft. Gin. has every other day to makean 
additional trip each way, the expense alone of the 365 journeys 
saved would go far to paying the 4per cent. on the extra first cost. 

_If, on inquiry, it turns out that your statistics as to the popula- 
tion of Tasmania are wrong, will your opinion as to what is the 
best gauge be at all modified? 

The only gazetteer to which I have access gives the population 
of the towns along the route, not later than 1847, as follows: 
Hobart Town, 21,467; Launceston, 10,100; Richmond, 8300 ; 
Longford, 3690; Avoca, 936 ; in all 44,483. Ihave no means of 
ascertaining the extent of the straggling population along the route; 
but as the whole population was only 70,000, your estimate is pro- 
bably correct for the date 1847. It is now, however, 1870. 

Tasmania is not a very flourishing colony, if the population does 
not double itself in twenty years. Supposing, then, the colony to 
have flourished in the meantime, the population along the route of 
the railway ought now to exceed 107,000, and in another twenty 
years 214,000. If my statistics be correct, a middle course between 
that recommended by you and that recommended by Sir Chas. Fox, 
would, perhaps, be best, viz., to build a 5ft. 3in. gauge road capable 
of carrying the heaviest traffic, but for the present to lay down 
light permanent way, and to use light rolling stock only. 

The having a little railway, a big railway, or no railway at all, 
being the only questions at issue, are naturally the most important. 

You have frequently claimed credit for having prophesied the 
success of the narrow gauge railways—a success you now think as- 
sured. So like a mushroom has been their growth that, as you 
say, Mr. Doyne possibly knew nothing of them when he first planned 
the Tasmanian lines. I will take a leaf from your book, and pro- 
phesy that in death, as in birth, they will resemble that delicious 
but transient fungus, and fall into disrepute before the last section 
of the 100 miles is opened for traffic. I have complied with all 
your requests to the utmost of my power ; may I venture to submit 
one to you in return? Will you tell me what benefit the 3ft. 6in. 
gauge road has conferred on Queensland in return for the enormous 
outlay? CoNTRACTOR’S ENGINEER, 


P.S.—I cannot refrain from asking space for a few lines to reply 
to ‘* Old Sleeper, ” and to thank “J. F. G.” for his very courteous 
and gentlemanly reply to some points raised by me. A little re- 
fiection will, I think, convince the latter gentleman that, with the 
exception of the remarks relating to wagon capacity, he does not 
stick to the real questions at issue. ‘* Old Sleeper” will find an 
answer to one of his questions, propounded in substance by your- 
self, in your leading article of the Ist of March, in the present 
lotter. His sudden awakening from sleep seems to have 








dazed his eyes and his understanding, or he would have perceived 
that one part of the other question has been already answered in 
my letter of March Ist. As to the other part, although it is hard 


because it is used in | 


. to have to acknowledge one’s weakness in a newspaper, I feel that, 
| fortified by the example of the leaders of the political faction who 
| now sway the destinies of the empire so prosperously, I might be 
| made open to conviction, and, after a decent interval of wavering, 
| to conversion from a narrow-minded oid light bigotinto a professed 
| believer in narrow gauge railways and newfangled lights. The 
| narrower the gauge the directors allowed me to adopt, the more 
enthusiastic, doubtless, would be my admiration of their wisdom. 

Is ‘Old Sleeper” in a position to do any wire pulling; if so, ’m 
on, and ready to behave liberally in any little mutual arrangement 
it may be necessary to make. 

Having stated what I probably should be prepared to do if I had 
the responsibility of no duty resting upon me, save that of pocket- 
ing as much money as possible, in answer to ‘* Old Sleeper’s” in- 
| quiry, I will now voluntarily state what course I should adopt if 
the directors consulted me in the capacity of engineer, and so made 
me responsible for the success of the undertaking. If, on inquiry, 
I found that the capital was not sufficient to build a railway 
capable of bearing the brunt of fair competition, I should advise 
the directors to raise more, and, if they failed to do so, to abandon 
the undertaking, unless they were assured of the continuance of 
their monopoly. 

Judging from the sketch of the nature of the works and the ex- 
pected traffic given by ‘‘ Old Sleeper,” there will be very few deep 
banks and cuttings, and (since the population must be small) few 
bridges. In what items, then, will any great difference in first cost 
between a 3ft. Gin. and a 5ft. 3in. gauge road be found ; as light a 
| permanent way may surely be laid in the one case as in the other. 
| The difficulty arising from scarcity of labour may be very 

readily alleviated, if not altogether removed, if the locality of the 
line of railway referred to be in an English colony. By liberally 
assisting the association formed for granting free passages to able- 
bodied men, suffering from want of employment at home, the 
directors would be throwing bread upon the waters, which they 
would recover in two ways: they would at the outset obtain 
cheaper labour, and eventually promote the more rapid develop- 
ment of the colony, to say nothing of the satisfaction they would 
derive from the performance of an act of patriotism. 

March 21st. CoNTRACTOR’S ENGINEER. 





ECONOMICAL STEAM ENGINES, 

Simr,—I have been very much pleased with your articles on 
‘* Economical Steam Engines,” but a pressure of professional duties 
| has prevented my making any comment on them till now. I fully 
appreciate the value of your remarks, for I have learnt from 
| practical experience the lesson which you have been teaching your 
readers, By all means get all the work possible from the com- 
bustion of a given weight of fuel, but I contend that, for the 
greater number of uses to which steam power is applied, the 
simplest engine (doinga moderate duty), if itis properly constructed, 
isthe best servant to its employer. It isvery true that to do 
the higher duty with the simplest machine is a ‘‘ consummation 
devoutly to be wished;” but, unfortunately, the simplest steam 
engines, as they now exist, do not do a higher duty than more 
complicated machines, and thus it is that we must be contented 
with a moderate duty, if we wish to secure such a combination of 
safety and efficiency as shall conduce to the true interest of the 
employer. Ican mention numbers of instances in which I have 
gone into engine rooms, and finding the expansion gear and valves 
inactive have inquired the reason, receiving as an answer that 
““we get on better without them.” Time was when the mine 
adventurers of Cornwall, alive to the need of improvements, eagerly 
embraced every new suggestion made by their engineers for 
increasing the duty of their engines; the result was, that not con- 
| tented with good, sound, scientific, and practical machines, and 
moderate, or rather, good duty, the votaries of the steam engine 
| ventured—like little wanton boys who try to swim on bladders- - 
beyond their depth, and produced huge double-cylinder rattle- 
trap engines, which, in these latter times, more experienced men 
have consigned to the unfathomable limbo of scrap-heap oblivion, 
I vainly sought, some time since, one of double-cylinder relics, but 
soon discovered that the last in the country, at Carn Brea, had 
some time before gone to its rest. A simple Cornish engine, doing 
a duty of about sixty-three millions, will hold its own against any 
more complicated engine of the present day, all things considered. 
' I use the word simple advisedly, and the tact that a similar ex- 
| pression made use of in your article, I find, has stirred up the bile 
| of certain engineers, must be my excuse for thus enlarging on it. 

I do not consider a machine more complicated at all times because 
' it possesses more parts than another; the worst complication is 
found when uncertainty of duration and action complicate the 
otherwise simple gear. ‘The beauty of the Cornish gear is, to me, 
the simple and certain mode of action which it has. I can_now 
point to gears which have been at work over thirty years. Must 
not a gear with such a life be very temperate and simple in its 
, action? What other simple or rattle-trap expansion geer will stand 
| such a test of thirty years’ constant working? As to the cataract, 
| it is to be hoped that we may have a duration and retain our 
efficiency so long as an ordinary Cornish engine cataract will do. 
I am sure that it is so simple that there is scarcely an office boy 
who would fail to design an eflicient one after having seen one at 
work; itis one of the simple attachments to a Cornish engine 
which is generally made from a pencil sketch, as it isnot considered 
of sufficient importance to receive the consideration and attention 
necessary to put it on a sheet of drawing paper. I findI am taking 
up too much of your valuable space; I will, therefore, conclude by 
observing that a simple or complicated engine which will run for 
thirty years, with little repairs, and which is never liable to a 
breakdown, is very much wanted, and further that the greater 
number of the so-called refinements of the present day may very 
justly be called scientific rattle-traps, inasmuch as they conduce to 
economy in the hour, but, like the hare in the fable, they lose 
on the long run. 

ONE WHO LOOKS AT BOTH SIDES OF THE QUESTION. 


St. Neots, March 21st, 1870. 











NEWTON SUPERSEDED. 

S1r,—Is the world a globe, having orbital and axial motion? or 
is it merely an extended plane of hill and dale and level? Newton, 
I always understood, showed that the former was ,the correct 
hypothesis, but a Mr. Hampden, of Swindon, calls Newton an im- 

stor, and, with the chivalry of hisgreat namesake, rushes into print, 
ade his opinion with a wager of £500. Judging from this gen- 
tleman’s powers of reasoning, and his scientific knowledge as shown 
by the modest little pamphlet he has caused to be printed, a copy 
of which I have, he is in a fair way to lose his money. Some of his 
arguments will undoubtedly carry great weight; but, ye cate mes fe 
those who will be convinced by them will be exactly those people 
whose opinion will be utterly worthless. For instance, the gradual 
disappearance of ships as they sail out towards the horizon has 
hitherto always been held as a slight indication of the rotundity 
of the earth. But Mr. Hampden says, “‘ one grieves to dash from 
view the sole evidence of the cherished theory. Truth is dearer 
than even the bliss of ignorance to many of us, and we face the 
consequences.” ‘The gradual disappearance, he says, is no test at 
all, for if we sail in a second ship towards the first we shaJl ex. 
pect to see the first one with her'topmasts on a level with the decks 
of the ship on which we are standing, and ourselves considerably 
overtopping the coast from which we started. But, oh! what 
dismay when we find ourselves in an apparent hollow between the 
two! So, also, he says, we ought to see ships sailing on a curve, 
as if on the edge of a rainbow, if we placed ourselves to the right 
or left of the ship’s course. Is Mr. Hampden, may I ask, prepared 
to give reasons why he cannot bring a ship back to view after she 
has sunk beyond the horizon, even by the most powerful telescope ? 
After detailing “simple ocular demonstration” of the falsity 
of the globular theory, the author of this pamphlet 








asks on “ what principles can it be ed that the 
surface of the seas possess an elevation higher than the chan- 
nels of the rivers which flow into them?’ The rotation of the 
earth he promptly dismisses as impossible, because, were it 
otherwise, ‘‘ rooks or pigeons flying homeward in a due easterly 
direction, at the rate, say, of from fifteen to fifty miles an hour, 
would never overtake their roosting haunts with the earth going 
from under them, in the same direction, at the rate of a thousand 
miles a minute.” He attacks the sun with equel malignity, and 
ascribes so little power to that body that he is willing to admit it 
within a distance of 4000 miles from the earth’s surface ; but he 
gives no reason for his opinion. I do not find any allusion to the 
moon, and Ican only conjecture that the omission is due, either to 
the proverbial connection between Wiltshire people and that 
luminary, or to a certain sympathy and forbearance on the part of 
the philosopher towards a y which has always been sup- 
posed to exercise a powerful influence on the human race. There 
is one point upon which Mr. Hampden may have caused much 
uneasiness to his followers. Has he ascertained that the edge of 
this flat world of ours is suitably protected? For since he ignores 
entirely the force of gravity, accidents may be continually hap- 
pening by people tumbling over, and as they are not likely to 
come back again, it is possible that the danger may have been 
hitherto overlooked for want of complaints on the part of the 
sufferers, As a well wisher to my species, I conjure Mr. Hamp- 
den to set the minds of his people at ease. JACK SNIPE, 





MR. FOWLER’S FERRIES. 

Sirz,—As much has lately been said about Mr. Fowler’s ferry 
boats, and as you have again alluded to them in last week’s 
number, I may be allowed to make a few remarks upon them :— 
The objection to the ferry boats for the Channel railway com- 
munication between England and France—and I think it a very 
great one—is that they will not overcome sea sickness; conse- 
quently, there would be very little chance of increasing the pas- 
senger traffic between the two countries. Vessels of any dimen- 
sions must roll; even the Great Eastern rolls, and how can we 
expect these ferry boats, with the weight of a whole train on deck, 
not toroll? Then there is the necessity of placing the vessel in 
a position of perfect stillness before taking the trains on or off 
the ship, and the large ships necessary to carry the trains will 
take a long time in bad weather before they can be placed in posi- 
tion, and the dock gates closed. Very few persons abet | re- 
main in the carriages when the trains were being taken on and off 
the steamers; and, in the event of sea sickness, they could not be 
allowed to remain, so that the passengers must have time to 
leave the carriages and waik on board. Moreover, if there were 
harbour accommodation, I should say try them by all means; but 
there is not. A new harbour would have to be constructed at 
Dover, and another one at Audreselles, an isolated spot on the 
French coast, exposed to the full force of the westerly gales. I 
believe an attempt was once made to construct a harbour there, 
which was finally abandoned, as it was probably found unsuited 
for it. A concession will, no doubt, be granted for making a 
harbour there with English capital, but before we spend our 
money in improving the French coast we should try and find out 
if the advantages we should derive from it would be sufficient to 
warrant such an expenditure. The experience derived from the 
works at Alderney is anything but encouraging, and £1,300,000 
have been already spent in making a breakwater which is at 
present perfectly useless. Can we hope for better success at 
Audreselles? I think not. Mr. Fowler’s estimate is £2,000,000, 
which I think would hardly suffice for the harbour, if we take 
Alderney as an example, and recollect that the harbour at Audre- 
selles would have to be cut out of the solid rock, and much longer 
piers than at Dover would have to be constructed. It is wrong to 
suppose that any time would be saved in rough weather with 
these boats, and it would take a considerable time to bring them 
to a standstill. The steamers are to be 45\ft. long, and draw 12ft. 
of water. This necessitates new harbours,eas the present ones 
cannot well accommodate vessels with much more than 7ft.draught. 
The great length of the steamers necessitates disconnected engines 
that will work either way, as there is no room in the harbours for 
them to turn. This class of engine is very objectionable; 
should anything happen to one of the paddle-wheels at the moment 
the vessel left the harbour for the rough, open sea, the vessel 
would to a certainty be lost. The cost of working these ferries 
would be very high, as a boat would have to be provided for every 
train, and would consume about twenty times as much as a train 
run over the same space. The wear and tear of a boat, and re- 
pairs would be much greater. The wages of the men working the 
boats would also be greater than those of a train. In fact, 
the first outlay may appear less than that of a bridge or tunnel, 
but in the long run it would be found that as far as regards a 
commercial speculation the ferry steamers would prove a failure. 
The most feasible plan for connecting the two countries is by 
means of a tunnel or bridge, either of which would take several 
years to complete, and in the mean time something ought to be 
done to improve the present system of communication. If the 
harbours on either coast were widened so as to enable steamers 
400ft. long, and drawing 6ft. or 7ft. of water, to turn easily, the 
same end may be attained as by Mr. Fowler’s scheme at a very 
much less cost. I certainly cannot see the use of carrying empty 
trains across the sea; but, to save time, the luggage vans could be 
hoisted on to the deck of the steamers and taken off on the other 
side and attached to the train, so that not so much time would be 
lost as with the ferries. ‘hese vessels could also be fitted with 
masts, whereas Mr. Fowler’s cannot, as the trains occupy the 
centre of the ship. If the harbours were widened the railway 
companies would very soon provide the reyuisite steamers, and 
there would be no necessity for spending millions in making ex- 
perimental harbours which would (if ever completed) only be re- 
quired until a tunnel or bridge were made connecting the two 
countries with an unbroken line of railway. 

March 14th, 1870. T. W. Cowan, C.E., Ph.D., &c. 


CHANNEL STEAMERS, 


Sir,—My experience, asa subscriber to your journal for many 
years, of your love of justice and desire to benefit the profession 
to whose efforts that journal is especially dedicated, leads me to 
request the insertion of this necessarily long letter. 

in May last the council of the roy! of Arts issued a challenge, 
of which the following is a copy :—‘‘ The council of the Society of 
Arts offer the gold medal of the society, and the large silver medal 
of the Society, for the best and second best block models of a 
steamer to cross the Channel between France and England, show- 
ing the best deck accommodation and shelter. The vessel is not to 
exceed in tonnage and draught the best vessels now in use between. 
Folkestone and Boulogne. The model to be on the scale of a 
quarter of an inch to a foot, and delivered to the Society of Arts 
House, John-street, Adelphi, on or before the lst of November next. 
The medals will not be awarded unless, in the opinion of the 
council, the models possess sufficient merit.” 

Believing in the bond fides of the offer and in their power to 
construe the words of such offer according to the meaning they 
usually represent in the English language, seventeen unfortunate 
individuals set to work and sent in models. I am one of these 
misguided people, and although I know not the others, Iam sure 
they must feel with me the great injustice of the treatment they 
have been subject to, and which I will now place before your readers. 

The models, we may suppose, were in time, and the August 
council or committee began to sit. They continued so to do for 
four long months. No wonder, perhaps, that after such an in- 
cubation the egg was addled. At all events, on March 11th, this 
present month, the report of the committee and the adoption of 
the same by the council appears: ‘* No one is to have the medals.” 
And why not? I quote, as the only answer that I can find, 
the third paragraph of the report, because ‘‘No one of them (the 
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models) present such features of originality or such improvements 
upon the accommodation of the existing vessels as to justify the 
committee in recommending it for either of the medals.” Now, 
where have they said a word about originality or improvement 
before? Nowhere ; they ask for the best, and unless the Society 
have a special right to construe the English language as they 
choose, the best ought to have received the gold, the second best 
the silver medal. The Society appear to have a smal] sense of 
their singular conduct, however, for at once they excuse the 
very course they adopt. Inthe next (fourth) paragraph they admit 
that the conditions laid down by them in their offer precluded 
any originality, but they say it was desirable to see whether any 
improved accommodation could be obtained subject to these con- 
ditions. Apart from the contradiction contained in this para- 
graph, it may be asked, upon what grounds did the Society deem 
it just to ascertain these things by offering a medal for an impos- 
sibility according to their own account, and to tempt men whose 
time is their money to spend both that time and that money to 
ps to the council that an impossibility was’ an ve go wager 

must now just notice my own model as an example of what the 
council considers of no use in steamers built under their condi- 
tions, I have not seen the other models,but I have no doubt 
they all contained some improvement and’ originality, although 
neither of these virtues was actually required to entitle the 
designer to the medal. 

Mine was strictly built as to tonnage and draught upon the 
model of the best steamer, in my judgment,—The.Victorla—that 
runs between Folkestone and Boulogne. 'T found I was required 
by the conditions to give the best’déck acconimodation and shelter. 
I did so by putting on light, substantial, roomy deck cabins fore 
and aft, of poset? construction, the tops of each forming a 
capital lounge in fine weather, and with an awning—a very 
pleasant place indeed in hot days, above all smell, &c. I was 
asked, I say, to do this, and my experience told me I had done it 
with due rd to the peculiarities of the passage that such a 
vessel woul hhovd'e anak in bad weather. Judge, sir, my as- 
tonishment when I read in the seventh paragraph of the society’s 
report: ‘‘To the adoption of deck houses there are weighty ob- 
jections, relating chiefly to the navigation of vessels in stormy 
weather.” Really! Then why ask for the model to show the best 
shelter, and actually refuse when the requirement is their own, 
and the improvement upon such requirement visible to any man 
in the model? What does deck accommodation and shelter mean? 
The committee of a society like the one I allude to might, I 
should imagine, be possessed of sufficient talent to prevent their 
making such ridiculous assertions. Contradictions abound in the 
report, and did I not fear the length of this letter I could show a 
couple in every paragraph. I consider that the Society have broken 
faith with the competitors, and I am ready, if my fellow sufferers 
will join me, to submit my model with theirs to any three prac- 
tical men, and permit them to say whether, under the terms of 
the offer, one of us is not entitled to the medals. If the Society 
will do this and give the medal, if the judgment is against them 
I will forfeit my model or £20 if the judgment is against me. 

March 17th, 1870. M. I. M. E. 


HOLBOROW’S LOCOMOTIVES. 


Srr,—I see in your journal this week a design for a goods 
engine which has several new and important features. In 
regard to the double pistons, the idea is not new, for Mr. G. 
Bodmer, a locomotive manufacturer at Manchester, stated in 1845, 
before the Gauge Commissioners, that-he had constructed an 
engine in which the strain on the driving axle was done away with 
by having double cranks and two pistons in the cylinders, one of 
which was connected with one crank, and the other with the other 
crank, having four pistons altogether ; the advantage of which, he 
stated, was, that while one rod was pulling in one direction the 
other was prec ay in the other direction, thus compensating the 
force completely. But ashort time ago I proposed double pistons 
for the sake of having more power, and at the same time a smaller 
diameter of cylinder ; for instance, in a double-piston, cylinder, 
9in. diameter, and a single-piston one of 12in., the area exposed 
to the steam will be as (9 X 9) to (12 x 12) = 162 to 144. I 
think this arrangement, then, applicable to narrow gauge lines, 
where diameter of cylinder is 


4 of importance. In reference 
to the wheel arrangement, I 
ba have for some time proposed 

T a 


plan somewhat similar, of 
— which I send you a tracing, for 
carriages and trucks, only with the axles radial. I am glad to see 
that both of these plans have been adopted by Mr. Holborow, for 
I think that when combined they are much better than that 
rather clumsy arrangement the Fairlie engine. I think this plan 
will do very well for passenger traffic also, modified, of course, 
according to the speed required. This engine is a step in the right 
direction, as we are sadly in want of something new in rolling- 
stock, which will obviate that destructive action which takes place 
every time a train runs quickly round a sharp curve. sa 
March 18th, 1870. 














Dyer’s Patent House CLoset.—Melbourne, like many town 
in the old country, is at the present time vexed with the question, 
** What is to be done with the sewage?” Among other schemes 
there is one which, at any rate, has the merit of novelty. It has 
been proposed by a colonial engineer, Mr. Joseph Dyer. The 
following description is abridged from an account in the MMel- 
bourne Building Times, Dec. 3rd, 1869 :—The chief novelty about 
Mr. Dyer’s closet is that instead of being placed on’ the ground- 
floor of a house, or away in a back yard, it is placed close up under 
the roof. The inventor claims the following advantages from this 
position :—-(1) it is inoffensive, all the noxious vapours escaping 
through ventilators in the roof ; (2) the closet is coaveniently ac- 
cessible by night as well as by day, and in all weathers. The 
sewage matter is carried down the outside of the back of the 
house in a vertical Yin. pipe, which reaches to within four feet of 
the ground. This pipe is fitted at the bottom with a perfectly 
tight draw-valve. At stated periods, calculated so that the pi 
should never become full, an air-tight tank is brought round to the 
back of the house, and a gutta-percha hose of sufficient length is 
fitted to the valve, which is then opened. The column of sewage 
matter, six-sevenths of which is liquid, rushes into the tank. The 
valve is then closed, the hose removed, and the joints of the valve 
washed with diluted carbolic acid. The liquid manure is then con- 
veyed to a suitable place where it is distributed into casks. These 

are so constructed that they can be fitted to *‘ Liernur’s land 
manure subsoil plough,” which, after having distributed the 
manure in the newly-cut furrow, covers it over with soil. Besides 
the advantages of position which we have given above, the follow- 
ing merits are claimed for the system :— (1) The surface that can 
give off noxious fumes is greatly diminished ; (2) that surface is 
always covered by urinary deposit, which will prevent the spread 
of germs of disease ; (3) the contents can be removed without 
offence ito the residents ; (4) the manure is more valuable than 
t in cesspools, being so much less diluted ; (5) the 
force of gravitation is made to perform tbe chief labour.” Whether 
this system would be perfectly inoffensive is difficult to say ; it 
seems clear that there would be less effuvium from it than from 
any generally used cesspool system ; and, of course, the ground 
round the house would remain perfectly untainted. Whether the 
ipe would be liable to become choked up is another question ; 
ut if it were, it would not seem difficult to apply a hand-suction 
pump which ht be carried about with the tank. The system 
would hardly do for large towns, especi where there is no 
access for carts to the backs of the buildings; still it is ingenious, 
and deserves some attention. 








FOREIGN AND COLONIAL RAILWAYS. 

THE Canada Central Railroad Company will apply to the Par- 
liament of Canada this year for an extension of the period allowed 
for the completion of the line. The contract for the twelfth section 
of the Intercolonial Railway has been awarded to Messrs. Mac- 
donald and M‘Bean on the withdrawal of Messrs. Elliott and Co. 
The Nova Scotia Intercolonial Coal and Railway Company has 
commenced the formationof a line from the mines of the company 
at Bridgeport to Sydney, a distance of about thirteen miles. At 
Sydney it is proposed to build a pier adapted for the shipment of 


2500 tons of coal per day. The whole work is expected to be ready | 
for operation by September, 1870. The contractor is Mr. Duncan | 


Macdonald, of Montreal. Railway enterprise displays much activity 
in the province of Ontario. Thus the following lines are either in 
course of construction or are intended to be shortly built :—The 
Toronto Grey and Bruce, the Toronto and Nipissing, the Toronto 
and Muskoka, the Wellington, Grey, and Bruce, the Norfolk, the 
Whitby and Port Perry, the Canada Central, the Kingston and 
Madoc, and the Great Southern. Several of the existing un ler- 
takings are also contemplating extensions. The surveys of the 
Toronto, Grey, and Bruce line have been carried out by Mr. 
Wheeloch, and Mr. F. Shanly is contractor. Three parties of 
engineers have been engaged on surveys for the Toronto and 
Muskoka (the more precise and accurate designation of which is, 
the Toronto, Simcoe, and Muskoka Junction Railway), and their 
operations are now completed. It is urderstood that Mr. H. 
Abbott, of Brockville, manager of the Brockville and Ottawa 
Railway, has taken a contract for the construction of the 
Carlton-place and Ottawa section of the Canada Central 
Railway on terms which are said to be advantageous to 
the yy The works are to be completed and the 
line is to be in running order by Sept. 1. The Western Extension 
Railway of New Brunswick has been thoroughly built in every 
respect, and is well tied and ballasted with coarse gravel of 
superior quality. The gauge is 5ft. Gin., the same as the Grand 
Trunk of Canada, and the other railways of the Dominion. The 
gradients are by no means difficult, but there are several bad 
cuttings, and one or two high embankments. Branches of the 
Oromocto and the Magaguadaric rivers are crossed by iron bridges, 
one of which has a span of 150ft., and the two others 100ft. each. 
These bridges were built in Boston, U.S., by Messrs. Blodgett and 
Curry, and are fair samples of what Yankee ingenuity, intelligent 
labour, and improved machinery can accomplish with iron im- 

orted from England, and having to contend at every stage with 

eavy duties. 

It appears that the Government of New South Wales has 
ordered four locomotives from England at an estimated cost of 
about £11,000. The Colonial Government has also ordered from 
Messrs. Mort, Vale, and Lacey, six locomotives, in addition to ten 
formerly ordered from them ; the cost of the six now ordered is 
estimated at £19,500. At the last dates a locomotive was also 
being manufactured at the railway workshops at Redfern, on one 
of the Government lines. It appears from an official report, made 
by the Colonial Treasurer of New South Wales, that there are 
now 298 miles of railway opened and 92 miles in progress in that 
colony. In Victoria the extent of railway opened is 254 miles ; 
and in Queensland 206 miles. In South Australia there are 85 
miles of locomotive worked railway in operation, while 50 miles 
are in progress. The lines of New South Wales have been carried 
out at an average cost of £14000 per mile. In South Australia 
the corresponding average cost was £15,530 per mile. The new 
Ministry of Victoria has carried out the plans prepared by their 
predecessors with respect to the North Eastern Railway of that 
colony, the object of which is to connect the Upper Murray district 
with the Essendon Railway, lately purchased by the colonial 
authorities. The estimated cost of the new line is £7222 per mile. 
The weight and description of the rails to be used are to be decided 
by the agent general of Victoria in London, upon the advice of 
such English engineers of eminence as he may determine to consult. 
It is expected, however, that double T rails of 72 1b. to the 
yard will be used. The extensions undertaken on the Great 
Western Railway of New South'Wales are being steadily carried 
out by the various contractors éngaged ; tenders are also about to 
be called for for the extension of'the line to Bathurst. “The Great 
Northern Railway of New South Wales is also being pushed 
forward, the works between Muswellbrook and Scone haVing been 
conducted with vigour of late. A bill has been brought into the 
South Australian Legislature to authorise the construction of a 
railway to the south east of that colony, from Latéepede Bay to 
Macdonnell Bay, vid Narracoote Penola, and Mount Gambier, 
with a branch to the Victorian border, on a colonial Govern- 
ment guarantee of 5} per cent. per annum ‘upon a construc- 
tion rate of £5000 per mile. Works in connectioti with the 
Warwick Extension Railway (Queensland) are steadily progressing 
towards completion ; and tenders have also been invited for the 
construction of railway workshops at North Ipswich in tbe same 
colony. The Tasmanian main line railway remains in abeyance 
until the result of communications with England is ascertained. 
The New South Wales Government proposes to negociate a loan of 
£1,200,000, for the simultaneous extension of the main lines of 
that colony—the Northern, to Tamworth; the Western, to Orange; 
and the Southern, to Yass. 

The second division of the West Wisconsin Railway, from Black 
River Falls to Augusta, has just been opened, another link thus 
being added to the extensive railway system of Milwaukie. The 
“road ” is now completed to wi i wenty-five miles of Eau Claire, 
one of the most important towns in No esterh Winconsin, and 


the contract for these twenty-five miles has been 44 ughout with 
an assurance from ‘the contractor that the cars be running 
to Ean Claire by July 1. The directors of thé Erie Railway 


Company have purchased from the Paterson Locoinofive Manufac- 
tories fifty new engines, ten of which have yet ied dian ered on 
resent eg dente A cones for be oan eens ion’ of = 
‘ayette, Bloomington, an ‘uncie sie r ‘ayette, 
Indiana, to the Illinois State line, has been diwarded fo Messrs. 
A. B. Culver and Co. The first twenty miles a the Bettie Haven 
Railroad from Kalomazoo to Pine Grove have béen completed. A 
contract for building a line from Springhelg: Yeates has 
been let to Messrs. Cutler, Dodge, and Cé., and’ they aré to Carty 
out the contract within a year ; the same cof rs are “ build- 
ing”—to use the American phrase—the Illinois, South Eastern, 
and the Pona and Springtield roads. The direction of the’ Erie 
Railway has laid down on its Eastern and Delaware divisions 
neatly 100 miles of solid steel rails; of these ten miles were of 
American manufacture, and the remainder procured from some of 
the best English makers. As the coal traffic of the Erie systéth is 
likely to increase, the management proposes to farther develope a 
steel rail permanent way. < 
~The Government of 
which will leave the Great Indian Per y at Wa 
and ) direct to the Hinghuagat cotton market, rinning through 
the Chanda coal-field to Chanda, a distance of sixty-six miles ftom 
urdah. The line can, it is estimated, be carried out at a cost of 
per mile. From Chanda'if‘is further proposed to extend 
the line to the head of the seéotid'parrier of the Godavery rivér, a 
distance of about fifty miles ; the cost of the works of this sécond 
extension is estimated at £7000 per mile, the country beitig more 
broken. It follows that the estimated cost of the whole 116 miles 
of new line projected is £680,000. A staff of engineers under the 
orders of the chief engineer, Central Provinces, are now engaged 
in surveying the Chanda line, and it is expected that the surveys 
will be completed in April. 

The production of allroad iron in the United States is steadily 
on the increase. Last year’s make was estimated at 580,000 tons, 
as compared with 506,000 tons in 1868, and 462,000 tons in 1867. 
In the ten years ending 1866 inclusive, the production was as 
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| annexed :—1857, 161,000 tons ; 1858, 163,000 tons; 1859, 195,000 
tons ; 1860, 205,000 tons ; 1861, 189,000 tons ; 1862, 213,000 tons ; 
1863, 275,000 tons ; 1864, 335,000 tons ; 1865, 356,000 tons; and 
1866, 430,000 tons. Yet notwithstanding this increased production 
of railroad iron in the United States, the Americans have con- 
sumed largely increased quantities of English rails and railway 
material of late, and have even begun to import rails from Belgium. 
The activity prevailing in the demand is indeed so intense that the 
utmost efforts of the American home iron trade have thus far 
failed to keep pace with it. 





RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
Mazcu Ist.—P.ant Lire. 

Dr. Masters, E.L.§., in the first of two lectures upon plant life, 
pointed out how the ‘protoplasm of plants in no way differs from 
that of animals, atid how the lower forms of plant and animal 
organisations are $0 mitch alike that it is difficult to distinguish 
between them. e ameba has a stomach, and can assimilate 
solid mattér, otherwise it might be considered to be a vegetable, 
since some of the lower vegetable organisms have the power of 
locomotion. The lecttite was throughout of a highly interesting 
nature, but we cannot give space to this subject. , 


MakCH 3RD.—THE CHEMISTRY OF VEGETABLE PRODUCTS. 

Dr. William Odling, FERS. in his seventh lecture upon this 
subject, called attention to the effects of nitric acid upon starch. 
He showed how strong hitric acid will dissolve starch, and when 
the solution is poured into water a white substance, xyloidine, is 
precipitated. his xyloidine has slightly explosive properties, 
partaking somewhat of thie character of gun-cotton. br. Odling 
also ies attention ‘to the properties of other derivatives of 
starch. 


MAkcH 4TH.—IRONCLAD SHIPs. 

Mr. E. J. Reed, C.B., in a lecture upon ironclad ships, said 
that it was about thirty years ago since iron came into extensive 
use for sea-going ships ; twelve years ago the first ironclad was con- 
structed, and now the largest and finest ships afloat are built of 
iron. When the necessity for the adoption of ironclads in the 
navy became evident, a vast mass of inventions cropped up. 
Some inventors recommended that an arched or corrugated 
form should be given to the iron plates, to give the maximum of 
strength with the minimum of weight. ‘The backing of the 
armour plates also formed the subject of many inventions, some 
making it as rigid as possible, and the others making it as elastic 
as possible, the latter principle, however, being most in favour. 
Then there were various plans for fastening the plates from 
behind, from the supposed objections to fastening them on with 
bolts passing right through the plates ; but these plans were failures. 
One wventor had only one armour plate to protect the whole 
ship ; this plate was made to run to and fro on rails alongside the 
vessel, and a sharp look-out was to be kept, so that the plate 
should be shi!ted in time to receive each shot. Considering that 
shots leave the mouth of the gun with a velocity of about eighteen 
miles in a minute, the look-out must have been sharp indeed. All 
classes of people, including many clergymen, were among the in- 
ventors ; and few schemes were mooted by shipbuilders, but the 
few they did suggest had the merit of being practicable. 

The ironclads used in the Crimean war were only siege ships of 
low speed ; they were not sea-going vessels, nor were they intended 

be so. The first sea-going ironclad, La Gloire, was built in 
France ; her ports were very little above water, and she could 
do little damage to an enemy in rough weather. The Warrior, the 
first English ironclad, was a very swift vessel, with ports high out 
of water, and good sea-going qualities; she was nearly half as 
long again as La Gloire, but her ends were left without the protec- 
tion of armour. The next one, the Minotaur, was 400ft. long, and 
is probably the last one of that class which will ever be built, for 
for if we continued to build long ships with such fine lines, and the 
thickness of armour which is now known to be nece-sary, we 
should have ironclad Great Easterns atan expense to the nation of 
from £825,000 to £1,250,000 each. Fortunately this course has 
beeti changed, and shorter ships have been introduced. The 
latest ‘ships, the Hercules and the Thunderer, are smaller than 
their ae. The Warrior is a vessel of 6100 tons, the 
pita ur 6600 tons, the Bellerophon 4270 tons, the Hercules 
200 tons, and the Thunderer 4400 only. The last-mentione two 
ships are very certainly impenetrable by the heaviest guns afloat. 
The Warrior was armed with guns weighing only 95 cwt. each, and 
there has been a gradual increase in the weight of the guns, until it is 
now proposed to arm the Thunderer with 30-ton guns. While the 
War-office ‘was thus increasing the weight and the power of 
guns, the Admiralty could not remain behind, so built successive 
ships with an even increasing weight of armour. He was very much 
surprised that the Whitworth gun, with allits advantages, had not 
been adopted for use in the navy. 

Very much had been said about American monitors ; he, how- 
ever, should consider armour fixed on in the manner it is fastened 
to the side of these vessels to be a disgrace to the English navy ; 
moreover, these American ships have a very thin protection ot 
iron below water. He was not responsible for ordnance questions, 
so would say nothing about them. We have now much stronger 
and faster ironclad ships afloat than either America or France. 
Our later ships are broader than the earlier ones, and the lines 
are not so fine ; the loss of speed consequent on this change is very 
nearly made up by putting on a littlemore engine power ; the shorter 
Ships are very much less expensive than the long ones, have better 
sea-going qualities, and can be turned in shorter time and ina 
smaller ¢irelé. In the first competitive trial of speed the Bel- 
lerophon, Which is only 300ft. in length, performed very nearly as 
well as ‘the Minotaur, 400ft. long. But the former is a much less 
expensive and a More handy ship than the laticr. The adoption of 
the principle of shorter ironclads represents a saving to the nation 
of about £100,000 ‘per'ship. The point at issue about the forth- 
coming trials of the ships’ Monarch and Captain is how high the 
guns should be above water; for his own part, he thought that 
the higher the guns are placed the less will they be embarrassed 
by the sea. 

The lecturer then spoke of the shape of the hull of the ship, 
and said that in the mercantile navy very much too much weight 
of material is used in the construction of the hulls by following 
old-fashioned methods of building. Probably shipbuilders will 
grow wiser soon. é then spoke of the straining of ships by 
the waves, and said that the here ships of later date are much 
less strained than the ironclads by the waves. In the case 
of the Minotaur, whe ig is subjected to a strain of 140,300 foot 
tons on the crests Of ‘Waves, the Bellerophon is subjected to a 
strain of only 43, od¢ tons under like conditions. In a hollow, 
between the “two hypothetical waves, which strain the 
Bellerophon to R eXtent of 48,800 foot tons, the Minotaur would 
be subjected to a'Strain of 74,800 foot tons, The maximum strain 
is not a hogaitis Torce. The waves of strain in opposite directions 
are put on and off a ship with great rapidity, and as this constant 
straining tends to very seriously weaken all iron structures, he 
thought that the attention of scientific men might be given to 
this subject and that practical benefit might result. 

Monitors have no masts or sails, and depend upon their engines ; 
therefore they are furnished with two screws and plenty of coals, 
so that when they do not want to go fast they need use one 
screw only, Still vessels of this class cannot keep the sea fora 
very long time. These vessels will do very well to defend our 
coasts. Even if masts and sails were readily admissible in these 
ships, there would be a great risk of their overturning when lean- 
ing over. He concluded by stating that the Admiralty could 
double the thickness of the armour of ironclads if necessary, so be 
thought that guns had not got the better of armour, and that the 
present ironclad ships are very efficient vessels, 
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Many years have elapsed since band or ribbon saws were first 
applied for the purpose of cutting curvilinear and irregular work. 
On account of the difficulty experienced in making them durable, 
their use was abandoned for a time, and it was not until M. Perin, 
of Paris, discovered a mode of manufacturing and tempering them, 
by which the risk of breakage was much lessened, that they came 
generally into use. They are now employed in every direction for 
cutting wood, and the manufacture of bandsaw machines has be- 
come not the least important speciality of sawmill engineering. 

The latest and most remarkable application of bandsaws is to 
cutting cold metal; the blades for 
this purpose resemble in most 
respects those for cutting wood, 
the difference being that the teeth 
have less set, smaller spaces, and 
the temper approaches that of the 
tools ordinarily used for cutting 
metal, There are several machines 
at Woolwich Arsenal doing good 
service in this kind of work. A 
piece of fancy andintricate scroll- 
ing was exhibited in the artillery 
department at the Paris Exhibi- 
tion which had been cut by one 
of these machines, The metal 
was wrought iron, and over 6in. 
thick. 

The above illustration repre- 
sents a large machine of this kind 
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shaping machine would !considerably exceed what they are done 
for at the bandsaw. 

These machines are undoubtedly coming into extensive use, and 
are being introduced into all large engineering works ; they are 
also found prominently suited for safe manufacturers, iron win- 
dows, door, shutter makers, and numerous others. 
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Samuel Worssam and Co., of the tune 
Oakley Works, Chelsea, for Herr AUN UA ULL 
Krupp’s Steel Works, Essen, to mm at} 
be employed on iron and steel for 
gun carriages, &c. Itis of great 
strength, and the table is about 
sft. square. 

One of the chief causes of the 
breakage of the saw arises from 
contraction and expansion ; it be- 
comes heated whilst in action, 
and consequently expands to a 
greater or less degree. Being ne- 
cessary to keep it somewhat taut, 
as soon as it ceases working 
it becomes cool, contracts, and 
would break unless something 
yielded. To allow of this the 
upper wheel works on a carriage 
in connection with a counter- 
balance lever which always keeps 
the saw at about an equal tension. 

The blade works around two 
pulleys of ample diameters, at 
rates variable from 200ft. to 250ft. 
per minute, and passes through 
guides suitably placed to keep it 
from swerving. The bottom 
pulley dips into a trough of soap 
and water, to keep the saw as cool 
as possible whilst cutting. The 
material under operation is 
pressed or fed up to the saw 
through the agency of a wood or 
iron lever attached by a chain to 
the guide just above the table. 
This machine is capable of cutting 
through jin. plate at a speed of 
from 4ft. to 6ft. an hour, and gin. 
plate at about 10ft. an hour, 
When cutting large plate, iron 
balls are generally inserted be- 
tween it and the table; this 
lessens friction and brings the 
material more completely under 
the control of the operator, At 
first sight it might be supposed 
that the saws would require fre- 
quent resharpening ; they will, 
however, in average work run 
from four to five hours. 

With care they do not readily 
break, and when broken are easily brazed, scarcely ever parting 
at the braze. 

The machine at Woolwich has been lately occvpied in cutting 
plates for the laminated sides of the Moncrieff gun carriages, also 
the teeth of the rack quadrants for these carriages. These are 
about 2in. thick, and the cost of shaping them out at an ordinary 
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THE accompanying engraving represents a noting: engine which 
has been made by Mr. Lee, of the Severn Engineering orks, Lydney, 
for beating wood pulp at the Cone Mills belonging to the Glou- 
cestershire Paper Company. It will be remembered that we gave 
a description of these works in our number of the 24th September 
last. The use of wood does not necessitate the use of a different 








beater to that employed in ordinary paper manufacture, and the 
chief feature in the pat machine is the low front fall, which 
admits of a larger roll than usual, and thus enables the stuff to be 
turned much more quickly. Suitable raising and lowering gear 
is fitted, by which the roll can be'adjusted accurately. The wood 
pulp does not require the same amount of beating as rag pulp; a 
mere rubbing is said to be sufficient. We have aout this 
engine worth illustrating, as it is strongly made, and appears to 
be way designed, although it presents no feature of special 
novelty. 


Gas IN Parts.—Gas-making is 
a thriving trade in Paris; the 
company manages to get back 
nearly the entire cost of its coal 
out of its minor products. Thus, 
according to the report for the 
last year’s working, the cost of 
the coal distilled amounted to a 
sum equal to £430,517, while the 
secondary products sold as fol- 
lows :-- 

Coke oc cc cc ce 0c962,680 

Tar so cco co co os 94,0078 

Ammonia, &c. ee 00 8604 


Total .0 ce ce es 271 
The £20 shares of the company 
are now quoted in the market 
at nearly £71, which is not sur- 
prising when we know that each 
share earned its owner 120f. 
(£4 16s.) last year. The com- 
pany Lebon, which has gasworks 
in many large towns, also pays 
good dividends, and its shares 
stand at a premium of 25 per 
cent. at the Paris bourse. It is 
not surprising, under such cir- 
tances, that th com- 
pany has just been formed to 
supply provincial towns, which 
has already made arrangements 
for establishments in eight places. 
The price of gas in Paris is 
30 cents., rather less than 3d. 
per cubic metre, but the muni- 
cipal authorities only pay for it 
11 cents. The rates in the pro- 
vinces range between 35 cents. 
and 50 cents. per metre. The 
success of the companies cannot 
be traced to the price alone, but 
raust be attributed in a large 
degree, first, to the excellent 
organisation and _ economical 
management of French com- 
panies; and, secondly, to the 
excellent education of the engi- 
neers, chemists, and foremen, 
who are continually improving 
the manufacture and finding 
fresh and profitable application 
for the waste products, 
MANCHESTER STEAM USERS’ 
AssocraTION. — The annual report 
of this association for 1869 has 
just been issued. The Association 
consists of 612 members, having 
2035 boilers, and paying in sub- 
scriptions, &c., £4196 19s. 11d. 
No boiler is guaranteed without 
first undergoing an “‘ entire” ex- 
amination, i.¢., internal, and in 
the flues, as well as “‘exter- 
nal.” Upon this examination the 
guarantee is founded, and is given 
as a pledge of the faithfulness of 
the Association’s reports, rather 
than as a simple ‘‘insurance.” 
The average number of boilers 
under inspection during the last 
five years has been 1764 annually. During the same time the 
amount paid for compensation has been £56, or say £11 4s. it 





annum, which, distributed over 1764 boilers, gives the sum of 1 
per boiler per annum as the amount actually claimed and paid for 
compensation. Thus, with a faithful periodical inspection of 
boilers, the risk attending their use is almost nil. 
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THE Maryport Works were commenced in August, 1867, from 
the designs of Mr. John Lawson, C.E., F.G.S., the engineer-in- 
chief, and water was delivered into Maryport at the end of 
August, 1868, carried through the permanent mains, but pumped 
by temporary machinery. However, in October of last year, the 
permanent machinery, which we illustrate, was started. Now 
that these works are comp'ete, we are glad to find from our cor- 
respondent’s report, that nothing can be more perfect than the 
construction of the reservoirs, filter beds, &c.; andfor the ma- 
Sn aera: by Messrs. Pratchett, Blaylock, and Pratchett, 
of Carlisle, as much can be said. The resident engineer was Mr. 
William Brentwall, C.E. The cost of the works has been about 
£21,000, and the present revenue derived from the water supply 
is nearly £1300 per annum. 

The water supplied by these works to the inhabitants of the 
town of Maryport is taken from a mill-race leading out of the river 
Derwent, above the town of Cockermouth. The water is of about 
2 deg. of hardness, exceedingly pure, and, better than all, un- 
limited in supply. Bassenthwaite Lake may be considered the 
impounding reservoir. From the pumping station, which is situate 
on the before-mentioned mill-race, the water is forced by means of 
a 40-horse power condensing beam engine, which works a bucket- 
and-plunger pump, through a 12in. ascending main, to the storage 
reservoir, which latter is placed on an eminence near Bellevue, 
375ft. above ordnance datum. The total lift is about 260ft., and 
at fifteen strokes of the pumps per minute 30,000 gallons of water 
are delivered into the reservoir per hour. The engine-house is 
built so as to be capable of holding a duplicate engine when re- 
quired, and the temporary portable engine occupies the spare space, 
80 as to be at hand in case of accident to the fixed engine. From the 
subsiding reservoir the water passes alternately through each of a 
pair of filter beds to the pure water well, and thence to the 
service reservoir. means of connecting pipes and valves, the 
water, besides going its regular course, may be passed through the 
reservoir, or either filter bed only, or directly to the main. The 
engine we shall illustrate in our next impression. 

self-adjusting float-valve is poet between the filter beds and 
the subsiding reservoir, which closes the outlet from the latter at 


a certain level, and causes the water to back up in the reservoir. 
If pumping is going on, this rise ultimately completes the circuit 
of a current set up by an electric battery in a wire 
connecting the pumping station with the reservoir, A 
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bell is by this means rung in the engine-house as a warning to 
the driver that the reservoir is full, and consequently he may ease 
the engines or stop pumping, as the case may be. 

Between the pure water well and the reservoir, a distance of four 
miles and three-quarters, the main passes principally along the 
turnpike, and is furnished with the proper air and wash-out valves. 
Branches are taken off to supply the villages of Dorenby and 
Doreham. The service reservoir is 220ft. above ordnance datum. 
It will hold about three days’ water supply, and is covered by 
brick arches resting on wrought iron girders, which are again sup- 
ported by cast fron columns. The inlet is provided with a ball 
valve, by which the water is backed up to the storage when the 
draught is not great in the town. From the service the main is 
continued along the turnpike road to the town of Maryport, 
where the branches are taken off to supply the iron works, the 
harbour, and the various streets and lanes. The contractors for 
the various portions of these works are as follows :—Valves, 
George Jennings, London ; iron pipes, Edington and Sons, Glas- 
gow; pipe-laying, Naylor Brothers, Cleckheaton; reservoirs, 
&c., James Thane, Doreham ; engine house, &c., Henry Graves, 
Aspatria ; gi and inery, Pratchett, Blaylock, and 
Pratchett. 








PRACTICAL PHOTOGRAPHY. 
No. III. 

Tae last article on this subject gave instructions how to pre- 
pare the sensitive plate, and described the manipulations up to 
the time of the exposure of the film in the camera. The glass 
bath holding the nitrate of silver solution should always be kept 
in a box with a loosely fitting lid, which lid, when down, should 
prevent all exterior light from reaching the bath and its contents. 
By this plan, after the plate is coated with collodion and inserted 
in the bath, the operator is able to open the door of the 
dark room, and go and focus the picture, without thereby spoiling 
the plate by exposing it to light while in the bath. The three 
or four minutes which must elapse before the plate is fully 
sensitised may in this way be economised. 

The view having been focussed, the ground-glass slide is re- 
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moved from the camera, and the dark slide containing the pre- 
pared plate is inserted in its place. The focussing cloth is then 
thrown over the top of the camera, and the shutter of the dark 
slide is drawn up underneath it, by which plan stray white light 
is prevented from ing the sensitive plate through cracks. 
All this time the front of the lens bas been covered with its cap, 
and the time of exposure of the plate in the camera is regulated by 
the time the cap 1s removed from thelens. The right time of ex- 
posure varies with every lens, with every sample of collodion, 
with every change of temperature, with every variation in day- 
light, and with every variation in the chemical condition of the 
nitrate of silver bath. No fixed instructions can therefore be 
given as to the time of exposure, experience being the only guide. 
If a view-lens to cover a small plate be used, and the picture to 
be taken be an out-door scene on a moderately bright day, try 
from fifteen to twenty-five seconds to begin with, and when the 
plate is developed, if it be seen that the time of exposure has 
been wrong, alter it for the next picture. 

At first the beginner will have some difficulty in knowing 
whether his plates are under-exposed, or over-exposed, or properly 
exposed. An over-exposed plate darkens rapidly all over when 
the developer isapplied, and whenit is fixed the picture has no con- 
trasts of light and shade, but is of much the same density 
throughout. In an under-exposed plate one portion grows 
intensely dark under the action of the developer, but at other 
parts the iodide of silver retains its yellow colour unchanged for 
a considerable time. : When the plate is properly exposed different 
parts of it begin to darken in succession under the action of the 
developer, but a few little points of yellow iodide here and there 
show but a slight tendency to darken beneath the action of the 
reducing agent. Such negatives have a just balance of contrast 
of light and shade. At first the learner is sure to have to make 
many trials before getting a good picture, for the results may be 
vitiated not only by wrong exposure, but by under-develop- 
ment or over-development. 

A protosulphate of iron developer is most commonly used by 
photographers, but beginners had better use pyrogallic acid, 
because it is easier to manage, and gives pictures requiring little 








THE ENGINEER. 





Marca 25, 1870: 











“ intensification” afterwards. The developing solution should 
be made in the following proportions :— 


Pyrogallic acid .. .e oo co «+ oe ce eo oe grain. 
Glacial acetic acid .e +. oe ee of ec ee oe 20 minims. 
Distilled water .. .. oo oc ee ee lounce. 


Great care should be taken that the above chemicals are pure. 
The solution when made should be twice filtered through filtering 
paper free from impurities, such as is prepared for chemists. The 
funnel must of course be of glass and not of metal, After the 
plate has been exposed in the camera the lens is once more 
covered with its cap, the shutter of the dark slide is pushed 
down, and the slide removed to the dark room, When the door 
of the room is closed the slide is opened, and the development 
conducted by yellow light, as it enables the operator to see, yet 
has no action upon the film. About an ounce of the developer 
is poured into a clean measuring glass ; then the plate is held by 
one corner, and enough developing solution is poured upon the 
plate to flood it, yet not to spill any, or at least only a few drops, 
The tree nitrate of si:ver already upon the plate is necessary for 
the development of the picture, hence if too much developing 
solution be applied it washes away some of this free nitrate into 
the sink, Some skillalso is necessary inapplying the developer ; 
it must not fall upon the plate all at one spot or the develop- 
ment will be unequal at different parts of the plate, for which 
reason also the lip of the developing glass must nearly touch the 
film as the liquid is poured on, that it may not fall with too 
great force. Development has to be so managed that the liquid 
covers the whole of the plate with a clean steady sweep. 

The developing solution just described will usually work well, 
but in cold and dull weather the proportion of acetic acid may 
be reduced to ten minims, and the pyrogallic acid be increased 
to a grain and a-halt. 1 protesulphate of iron development be 
chosen, the following proportions will usually be found to work 
well :— 

Pure protosulphate of iron... .. 
Glacial acetic acid 
Distilled water .. 


12 grains, 
50 minims, 
l ounce. 


The solution when prepared requires well filtering. Any little 
specks of dirt in the bath or developing solutions cause black 
spots to form on the negative, and spoil the pictures. When the 
nitrate bath has been long in use it becomes charged with ether 
and alcobol, and then it is necessary to add a little alcohol to the 
developing solutions, or they will not mix readily with the liquid 
already on the plate, and unequal chemical action will be the 
result. 

When the picture has been fully developed—and the right 
time to stup the development can only be learnt by experience 
—the film has to be washed with half a pint or apint of running 
common water, gently poured over it from a jug, or allowed to 
fall upon all parts of the plate in succession from a water-tap 
turned ona little way. Then, on holding the picture between 
the eye and the source of the yellow light in the room, the ex- 
perienced operator knows at once whether the deposit is deiise 
enough to form a good printing negative. At this stage of the 
process a negative may be perfect in all its gradations of light 
and shade, yet not dense enough asa whole. Negatives developed 
with protosulphate of iron almost always require intensification, 
but such is not so often the case when a pyrogallic acid developer 
has been used, though in both cases intensification is generally 
necessary. 

To intensify the picture have at hand some very pure solution 
of nitrate of silver in distilled water, strength twenty grains to 
the ounce ; this solution should also contain about three grains 
to the ounce ot citric acid. After the plate has been washed; 
pour about a drachm of fresh pyrogallic acid (not protosulphate 
of iron) developing solution into a clean glass measure, then add 
to it three or four drops of the 20-grain sulution nitrate of silver. 
Apply the mixture to the plate at once, because after a few 
minutes it will begin to get turbid. After keeping it flowing 
upon the plate for about half a minute, pour it off at one corner 
back into the measuring glass, and see whether the picture is 
eulliciently intense. If not, apply the sime intensifying solution 
once more till the right depth is attained. This solution will 
gradually darken to a reddish brown colour, but it is all right as 
Jong as it remains bright. Directly, however, it shows signs of 
muddiness or turbidity it must be poured off the plate, which 
should then be washed, and if the picture be not dense enough 
the glass measure must be washed out, and some fresh pyrogallic 
acid and nitrate of silver solution be mixed, in order to repeat 
the intensifying operation as before. Beginners, usually err by 
intensifying too much rather than too little. When the picture 
is intensified it must be well washed by gently pouring water 
over it, after which it requires fixing. 

The fixing solution may consist of cyanide of potassium, ten 
grains ; common water, one ounce. It may be poured upon the 
wet film directly from the bottle, and when it has done its work 
it may be poured off the plate back into the bottle, from which 
one or two applications of the fixing liquid may be necessary. 
This solution dissolves the yellow iodide of silver not acted upon 
by light, but the precipitate thrown down by the developing and 
the intensifying solutions it leaves untouched. Therefore, it 
exercises a visible “clearing” action upon the film. It is easier 
to tell when the fixing solution has done its work by turning the 
plate round and Jooking at the film by reflected light through 
the glass. The fixing solution should not be left on the film any 
longer than necessary, because after it has done its proper work 
it begins to eat away the silver deposit forming the delicate 
shadows of the picture. A solution of hyposulphite of soda is 
often used for fixing negatives, strength one ounce of the 
salt to each ounce of common water. Hyposulphite of soda has 
the advantage over cyanide of potassium in the fact that it is 
not such a deadly poison, and has not such a strong tendency to 
eat away the silver deposit. he disadvantages attending its 
use are that the film requires very much more washing after- 
wards to free it from hyposulphite of soda, and that this salt is 
not so quick in action. If any traces of hyposulphite of soda are 
left in the finished film the negative will not be permanent, but 
will inevitably fade away in time. Cyanide of potassium and 
cyanide of silver, being both very soluble, are readily washed out 
of the film, Cyanide of potassium is a deadly poison, as a very 
few grains of it will cause death, and some people seem to be 
more sensitive than others to its action through the pores of the 
skin. Some persons are so organised that they could wash their 
faces with weak cyanide of potassium without feeling much the 
worse for the operation, whilst others would, under the same 
conditions, be made very ill. The fumes from cyanide of 
potassium are very insidious in their effects upon the health, as 
they tend gradually to make the operator unwell and irritable, 
without the cause being clearly perceptible. Therefore, botties 
containing cyanide of potassiun should be well corked, except at 
the moment of use, and household vessels used in photography 
should be well washed when the work is over. The fumes of 
the ether from the collodion have a depressing effect upon the 

nervous system, but with a large well ventilated dark room, 
where the door and window are kept open as much as possible, 
photography is a healthy occupation enough. Half the photo- 
graphers in London shorten the days of their existence by work- 





ing in dens of dark rooms not much bigger than sentry-boxes. 
When the picture is fixed it has to be well washed with water, 
and placed on end on clean wet blotting paper ina place free 
from dust to dry ; or, if the saving of time be an object, it may 
be held in the fingers, and rapidly dried before the fire. 

The finished picture then has to be varnished, otherwise the 
slightest touch will rub portions of it off the glass. The dried 
picture is made moderately warm, and then some negative 
varnish is poured on and off from a bottle just the same as when 
coating a plate with colivdion. Once more it is held to the fire 
to effect the rapid evaporation of the spirit in the varnish, that 
a glassy and not an opaque film may be obtained. The “negative 
yarnish” had better be purchased, because, like collodion, it is 
troublesome to make. Commercial samples of varnish vary in 
quality ; some of them crack after a time and spoil the negatives ; 
some are “tacky,” that is to say they will not dry hard, so stick 
to the photographic paper when an attempt is made to print 
from them. The varnish of Schnée Fréres, kept in stock by 
most photographic chemists, has a high reputation, though 
varnishes are liable to vary in quality whoever may be the maker. 
Aiter the varnishing the negative is completely finished. 

Although minute and reliable instructions for the taking of 
negatives have here been given, it would be very difficult for a 
novice to perfect himself in photography by dint of knowledge 
gained from reading alone. Education by means of the eye, and 
a little experience in photographic printing upon paper, are 
necessary to enable the novice to know a good negative when he 
sees it. Until he can tell a good negative from a bad one he 
does not know whether his work has been successful or not, and, 
in fact, is likely to prefer his bad negatives to his good ones. 
When a finished negative is laid upon the sleeve of a black 
coat, and the operator looks down at the picture so as to see it 
by reflected light, if the details of the picture look very nice, and 
the view or portrait is plainly seen so as to look much as it does 
when viewed directly by the eye, then the negative is a bad one 
and under-exposed. A good negative will only show a spot or 
two of bare glass here and there, and much of the picture is 
indistinguishable when examined under the stated conditions. 
The experienced photographer examines his negatives by trans- 
mitted light, and sees their quality at once. 

The best plan of action, therefore, for the beginner, is to go 
to some photographer in his neighbourhood, and pay him for one 
or two days’ instruct‘on in the work, on condition that he (the 
learner) shall be overlooked and made to take a few pictures on 
glass and paper, going all through the process with his own 
hands. He should also bring away specimens of under-exposed, 
over-exposed, and properly-exposed negatives. Then, upon 
f llowing the instructions here given, he will be saved from many 
of the troubles which beset learners, Nothing is easier than to 
become a bad photographer, and few things require more intelli- 
gence, taste, and experience, than are necessary to make a good 

»hotographer, A general knuwledge of chemistry is very useful 
indeed in photography. 

Having obtained a good negative, the next work to be done is 
to copy it on photographic paper. When paper covered with 
chloride of silver in contact with an excess of nitrate of silver is 
exposed to the action of light under a negative it darkens very 
rapidly wherever the light impinges most freely ; in those places 
where the deposit on the negative is opaque the paper of course 
does not darken at all. On this principle negatives are copied, 
but the resulting picture when taken away from the negative 
would soon, blacken all over by the action of daylight. Conse- 
quently it has to be fixed, but if it were fixed at once it would 
dry of an unpleasant foxy-red colour, and to prevent this it 
must first be treated with an alkaline bath of weak chloride of 
gold. The tone or colour is also improved when the surface of 
the paper is rich in organic matter, aence the paper commonly 
used in photography is coated with albumen in the first instance, 
which not only improves the tone of the picture, but gives the 
paper a smooth, glossy, ivory-like surface. Photographic printing 
operations upon paper, therefore, are divided into albumenising, 
sensitising, printing, toning, fixing, and washing. 

It is better to purchase albumenised paper than to try to make 
it, but it is wise to select paper good in quality and high in price. 
The albumen coating contains also some of the chlorides of 
ammonium and barium; those rich in barium giving tones 
which we prefer, but that is a point on which photographers 
differ in opinion. After purchasing a quantity—and a few sheets 
will be plenty to begin with—the paper is cut up into squares 
large enough to go easily into the rectangular photographic 
dishes used in the subsequent operations. 

To prepare the paper for use the room in which it is to be 
sensitised should have a good fire in it, and be illuminated by 
yellow light, gas-light, or candle-light, but not daylight. <A flat 
square photographic dish should then be covered to the depth 
of about one-third of an inch with a solution of common nitrate 
of silver—strength about eighty grains to the ounce of common 
water. A sheet of albumenised paper is then floated on the 
solution, the albumenised surface being in contact with the liquid, 
which should not be allowed to flow over the back of the paper, 
neither should air-bubbles be enclosed underneath, t) prevent 
contact at places with the nitrate of silver. The usual plan is to 
take the sheet of paper by two opposite corners, so as to let it 
bend in the middle where it first touches the solution, the rest 
of the paper being then allowed to fall gradually upon the surface 
of the liquid below. It is thenraised again once or twice to see 
that no air bubbles are enclosed, after which it is allowed to float 
for about two minutes upon the nitrate of silver solution. By 
double decomposition chloride of silver, in contact with an excess 
of nitrate of silver, is then formed in the film of organic matter 
upon the paper, which should then be quickiy dried at two or 
three feet from the fire, suspending it by means of a pin pushed 
through one corner into any wooden support behind. When the 
paper is allowed to dry at the ordinary temperature of the air 
the free nitrate sinks deeper into the paper and is less upon the 
surface, the result being that the pictures obtained are not so 
good. 

By use, the nitrate printing bath gets discoloured in conse- 
quence of contamination by organic matter taken up from the 
paper. Until this bath assumes a deeper hue than sherry wine 
the discolouration does not much matter, but any scum upon its 
surface must always be removed by drawing over it the straight 
edge of a clean sheet of blotting paper before any albumenised 
paper is floated on the solution. When the bath is much dis- 
coloured take a piece of common salt as big as a pea, dissolve it 
in a teaspoonful of water, and drop it intothe bottle containing the 
bath solution. By double decomposition chloride of silver is 
precipitated ; the cork should then be inserted in the neck of 
the bottle, and the precipitate be well -haken up with the liquid, 
which should be then put on one side for some hours to settle. 
The chloride of silver as it sinks will carry down with it much 
of the colouring matter, and the bright liquid above can 
then be poured off into the printing dishes for use. The pre- 


cipitate thus formed will in the same way keep the liquid clear 
for some time, without any necessity for adding more common 
salt, every addition of which of course lowers the strength of 
the nitrate of silver bath, If a large proportion of methylated 


| alcohol be substituted for water in the printing bath there is not 
nearly so much tendency to discolouration by use. Every sheet 
of albumenised paper floated upon the bath abstracts much of 
| its silver and makes it weaker, and whenthe strength sinks below 
| fifty or sixty grains of nitrate of silver to the ounce of water, 
more nitrate crystals must be added to keep up the strength of 
the solution. Consequently, the strength of the bath has to be 
| ascertained now and then, preferably by the insertion of a glass 
hydrometer ; the weaker the liquid, and the less its specific 
| gravity, the deeper of course does the stem of the hydrometer 
sink. Recently it has been proved that when nitrate of soda is 
added to the printing bath less nitrate of silver is ne ° 
| whereby a considerable saving in the first cost of the solution is 
| effected. The discrepancies in the statements of photographers 
as to the value of nitrate of soda in the printing bath seem to 
| have arisen from the fact that most of this salt on sale in the 
| market is very impure, and throws down a precipitate when its 
solutions are mixed with those of nitrate of silver. 

When the paper is dry, and quite cold, the actual printing 
operations may i In fact, the paper should always 
be used within a few hours after it is prepared. It may 
be kept in the dark several days before use, but then it becomes 
discoloured, and produces pictures less brilliant and probably 
less permanent than would otherwise be the case. To get good, 
glassy, rich pictures, there is no plan better than that of using 
a strong printing bath, drying the paper quickly, and getting 
through ail the printing and washing operations with as little delay 
as possible. To print the picture the negative must be placed in a 
“printing frame,” which consists ofasheet of plate glass withastrong 
wooden frame round it, and a removable wooden back with 
hinges across the middle. The plain glass side of the negative 
is laid in euntact with the glass of the printing frame, and a 
piece of the prepared paper is then Jaid with its sensitive surface 
in contact with the varnished side of the photograph. A smooth 
| flat pad of two or three thicknesses of cotton velvet or other 
| fabric is then laid over the paper; the flat wooden back of the 
| printing frame is laid over all, and is gently but firmly screwed 
down upon the layers beneath. Next, the printing frame is 
turned the other side up, and placed out in the daylight that the 
| picture may be printed. The light shines through the trans- 
| parent parts of the negative, thereby darkening the paper behind, 

but through other parts of the negative it acts less ener- 

getically. The picture must be printed rather deeper than itis 

intended to appear when finished, because it loses some of its 
| depth of colour in the after treatment with different solutions. 

Some samples of paper lose nore than others in the subsequert 
| operations, so experience alone can let the learned know the right 
time of exposure in the printing frame. In order to watch the 
printing the frame must every now and then be taken into the 
dark room ora dimly lighted recess ; the screws holding down 
one half of the hinged back of the printing frame can be removed, 
and that half of the back raised. This permits also the turning 
up of half the paper picture from the negative to see the depth 
ot printing, screws still holding the other half down upon the 
negative, so that the whole picture is in its exact place, when the 
frame is screwed up again, and if necessary exposed once more to 
the action of light. Supposing the position of the paper upon the 
negative were shifted in the middle of the printing operations, 
manifestly a confused picture would be the result. 

Enough printing frames to take the whole of the negatives 
should be kept at work at the same time, aud the prints, after 
they have been exposed, can be taken out and put in a box for 
an hour or two till all the picturesare finished. Then the whole 
of them should be put iu a basin of water, which will at once 
become milky in consequence of the earthy chlorides in the 
water decomposing some of the free nitrate of silver which comes 
off the prints. After moving them about in this basin of water 
for seven or eight minutes, this first washing water should be 
poured offinto a large jar, because it is very rich in silver, which, 
by an after process may be recovered from the liquid. After- 
wards the prints may be further washed in two or three changes 
of water, but except in large establishments the liquid need not 
be saved. 

The next operation is that of toning the pictures, which is 
done by means of a weak solution of chloride of gold containing 
also some alkaline salt. After being washed, the prints are 
usually of a very unpleasant foxy red colour, but the toning bath 
will soon bring them to a rich purple or a purple black hue. A 
goud standard toning bath may be made of chloride of gold one 
grain, pure acetate of soda thirty grains, water eight fluid ounces ; 
it should be mixed a day or two before required, and may be 
used over and over again for some time, a little fresh chloride of 
gold being added now and then as the solution weakens. 
Another very good toning solution may be made by shaking up 
sore sulution of chloride of gold, strength one grain to the 
ounce of water, with afew grains of chalk to remove the free 
acid. Then take of this solution ten drachms, acetate of lime 
twenty grains, chloride of lime one grain, hot distilled or rain 
water twenty ounces. This mixture improves by keeping, and 
to use it add two ounces of it to eight ounces of tepid water, 
and use the liquid thus produced to tone the pictures. This 
toning solution tends to give good black tones, and the first one 
here given produces rich violet tones. Another toning solution 
may be mixed thus :—Solution of bicarbonate of soda (strength, 
eight grains to the ounce of distilled water) forty minims ; 
solution of chloride of gold (strength fifteen grains to five 
drachms of distilled water) twenty minims ; distilled water four 
ounces; mix these an hour before use. Any of these three 
toning baths will do, the first being an easy one to prepare and 
to keep in use. 

After the prints are taken out of their third washing water 
they are immersed in the toning bath, care being taken to get 
rid of air bubbles in contact with the face of each picture ; also 
while in this bath the prints should be kept in constant motion. 
They require careful watching, and the less the depth of colour 
of the print the shorter time should it be allowed to remain in 
toning bath. Beginners usually err by toning their prints too 
much. Experience only will enable the learner to know when 
the toning has been carried far enough, and each picture when 
it is properly toned should be taken out of the bath and dropped 
into a basin of clear water alongside. The toning operations 
should be performed by very feeble daylight, since by yellow or 
artificial light the colouring cannot be accurately observed. 
prints are then fixed by a solution of hyposulphite of soda and 
washed. 











Tue Istamus oF CorINTH Maritime CANAL.— This undertaking 
is conceded, by a decree of February 9th ult., to Mr. Maxime 
Chollet. The works are to be commenced within eigh' 
months, and to be completed within six years; the depth to be 
7°80 metres = 254ft. Kates, as for the Suez Canal, to be levied 
on the ships only, goods being free. The Government grants to 
the concessionnaires all the land necessary for the canal, and 5000 
hectares = 12,350 acres, on each side; also the Liber ey working 
the mines, quarries, and forests of the state situate within a distance 
| of 30 kilometres = 19 miles, on either side of the canal.—Moniteur 
de la Banque et de la Bourse, 
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RAILWAY MATTERS. 


THE new railroad bridge over the Housatonic river, soon to be 
‘built by the New York and New Haven Railroad Company, is to 
be constructed of iron, to have a double track, and to cost 
250,000 dols. 


THE extension of the Hackensack branch of the Erie Railroad to 
Hilsdale, a distance of twenty-one anda half miles from Jersey 
City, was opened the 5th inst. by an excursion over the new 
portion of the road. 


A PETITION is receiving many signatures in New York 
asking Congress to vote away no more of the public lands to the 
advantage of railway corporations, but to save the remaining acres 
for the benefit of immigrants and settlers. 


THE last rail of the Southern Central Railroad, connecting the 
central part of the state with the coal mines of Pennsylvania, has 
just been laid. The event was celebrated in Auburn by the firing 
of guns and the driving of a silver spike 

**SUBURBAN railways” are exciting an influence on the meeting 
of scientific societies. There are serious thoughts in some quar- 
ters of trying seven o clock for evening meetings instead of eight, 
and this, it is not unlikely, will be tried next session. 

A SEASON ticket holder on the Metropolitan Railway complains 
that whereas the company last year resisted the efforts made to 
induce them to put on smoking carriages, smoking is now allowed 
everywhere on the line, in carriages, waiting and refreshment 
rooms, and on the platforms, and all is winked at by the officials. 

THE report of the Central Argentine Railway Company, to be 
presented on the 30th inst., states that the heavy portion of the 
works of the last section, terminating at Cordova, is virtually 
complete, and that the fullest confidence is entertained that the 
railway will be ready to be opened the entire length for public 
traffic by the 30th of next itsoint. 

THE Glasgow and South-Western Company report the Greenock 
and Ayrshire Railway was opened for passenger traffic on the 23rd 
December last. The works of the Glasgow Union Railway are 
now being ron proceeded with, and the station at Dunlop- 
street is expected to be opened in May, and the junction with the 
North British Railway soon after. 


We learn from the Guzeratee papers that Mr. Byramjee Nusser- 
wanjee Sirvai, the railway carting agent, has lately built at great 
cost a fire-temple at Mazagon, for the use of the Zoroastrian com- 
munity in general, and has invested the sum of 20,000 rupees in 
Government securities to provide for the perpetual maintenance of 
the same. The consecration ceremonies were performed with great 
pomp. 

A PROSPECTUS has been issued of the Buenos Ayres Street Rail- 
way Company, with a capital of £65,000, in shares of £2, to con- 
struct a tramway which, with its branches, will unite the four 
railway stations of Buenos Ayres with the principal produce mar- 
kets of the city, the Custom house, and port. The works are to be 
executed by Messrs. Edwin Clark and Co., and the price to be paid 
for the concession is £10,000, 

Some Irish railway directors informed the Lord Lieutenant last 
week that there was a solicitor in Dublin who kept a clerk for no 
other purpose than to watch the arrival of the trains at the North- 
wall, waylay the drivers at the stations in the neighbouring public 
houses, and get up claims against the company, knowing that the 
directors would allow themselves to be plundered to a moderate 
extent rather than go into court to be mulcted by jurors. 

THE Caledonian Company have already placed on their line since 
the close of the half-year six engines and tenders, forty-four 
carriages, and seventeen wagons, representing £23,461, and the re- 
mainder, all contracted for, are being supplied as rapidly as 
possible. In addition to the rolling stock, the replacement of 
which has been provided for, fifteen engines, fifty-six wagons, 
and one goods brake-van have been rebuilt. 

Work on the Hoosac Tunnel is going forward rapidly. During 
the month of November the central shaft was sunk 30ft.; but 
261ft. remained unfinished, which, at this rate of progress, will 
be finished in August next. The machine drills are now working 
on the east and west faces, and during the month of November 
made an average progress of l0ft. per day, or 262ft. for the 
month. After August the machines will work on four faces, and, 
with a progress of 20ft. per day, or 6140ft. per year, will complete 
the whole in 1872, thus saving a large amount of interest, 


THE chairman of the Uxbridge and Rickmansworth Company, 
in moving the adoption of the report, said that the line had been « 
long time in hand, and had made very little progress. The direc- 
tors had been in treaty with the Great Western to join in carry- 
ing out the undertaking, but owing to unfavourable circumstances 
it was now a question whether the line should not be abandoned. 
He did not see any prospect of carrying it out, and as son as the 
directors had a declaration from the Great Western Company that 
they could or would not unite to carry out the project, the direc- 
tors would take steps to effect the abandonment. 


Tue directors of the Solway Junction Company in their report 
regret that unexpected difficulties in crossing over the Bowness 
Moss have prevented the opening of the line for passenger traftic 
under the sanction of the Board of Trade up to the present time. 
Those difficulties have been a source of serious anxiety to the direc- 
tors, and every effort has been made to overcome them. Under 
the advice of their engineer they have adopted certain appliances, 
which, it is. hoped, will eventually remove the objections of the 
Government inspector. A certain amount of goods and mineral 
traffic is being worked, and every exertion will be mace to conso- 
lidate the portion of the line over the Moss and to increase the 
amount of traffic. 

Tue report of the Metropolitan District Company states that, 
owing to the energetic exertions of the contractors, the «directors 
entertain a confident expectation that the line will be fit fer 
opening to Blackfriars Bridge early in May. The directors are 
obliged to introduce a bill in which they seek power to goto a 
point near the Mansion-house, to construct a subway under the 
street to the Royal Exchange, to form an intermediate station at 

Pread-street-hill, and to raise £200,000 additional capital. They 
confidently hope that this bill willreceive the sanction of the Legis- 
lature, especially as the Mansion-house extension has met with 
the approval of a very large number of the leading traders and 
merchants in the City. It is proposed to complete without delay 
the construction of the portion of the authorised line remaining 
unfinished between the West London Railway and the new station 
at Hammersmith, and thus to utilise land and works hitherto un- 
productive. 


Tue North British report states that, notwithstanding the open- 
ing of the Caledonian Company’s Cleland and Mid-Caide line in 
July last, by which a new competing route between Bain argh 
and Glasgow was established, the company has during the past 
six months carried more passengers between those two cities than 
in the corresponding period of last year, but the revenue derived 
has been less, as the Caledonian has reduced fares, and the North 
British Company has. had to make a corresponding reduction. At 
the present time a keen competition ts between, the com- 
ay for the passenger traffic between Glasgow and the North, 

ut the directors are not without hope that an equitable arrange- 
ment for the division of this traffic m M4 extived. at, The great 
importance to the company of toiled the Tay Bridge and 
connecting railways at a cost of £350,000 is urged by the 


directors, and towards which they, as a board, have subscribed 
£35,000, the total subscriptions obtained up to the present time 
being £200,000. They recommend that the company should au- 
thorise them, if necessary, to subscribe £100,000 in 0 
preference stock of the company, to be 8001 
capital stuck in the separate undertaking is 
pul 
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NOTES AND MEMORANDA. 


THE most powerful fog-whistle in America is at Cape Fourcher, 
N.S. It can be heard fifteen miles in clear weather and twenty- 
five with the wind. 

Cosmos announces that on the night of the 13th or 14th 
February rain fell at Genoa which was coloured with a red earthy 
substance. 
matter. 


AN active pedestrian can climb from Zermatt to the top of 
Monte Rosa, 9000ft., in nine hours; or can lift his own body at 
the rate of 1000ft. per hour, but this is only one-twentieth part 
of the energy of the heart. 


THE American invention of paper building material has been 
recently tested in Chicago with the result of establishing its utility. 
A house 22ft. long, 16ft. wide, and 14ft. high, can be covered on 
the outside for less than 9 dols., and a house 16ft. by 22ft., and 
20ft. high, for 20 dols, 


THE experience of the Sydney Mint proves that on the average 
there is a marked deterioration in the gold proceeding from Vic- 
toria, where the fineness is 96 per cent., northwards through New 
South Wales, where the average is 934 per cent., to Queensland, 
average 87} per cent. 


THE Lake Superior iron region in 1869, it is reported, produced, 
from thirteen mines, 707,487 net tons, valued at 4,168,190 dols., 
the total product of the mines during the time they have been 
worked being 3,944,677 net tons. The eleven furnaces in 1869 
made 39,504 tons, valued at 1,802,245 dols, 

Iy anticipation of the approaching transit of Venus, M. Laus- 
sedat has addressed to the Academy, through M. Faye, a note, in 
which he demonstrates the superiority of photography over all 
other modes of observation. M. Faye hoped that the commission 
established to prepare for the expedition would carefully consider 
this question. 

INDIA-RUBBER tubing is slightly permeable to gas. The amount 
which escapes through the walls of the tube is, however, very 
small; it may be advisable sometimes to render any escape im- 
possible. This can be done by giving the tubing a thin coating of 
a varnish made by dissolving one part and a-half of treacle, and 
two parts of gum arabic in seven parts of white wine and three 
and a-half parts of strong alcohol. The treacle and gum must 
be dissolved in the beer or wine, and the alcohol must be 
added very slowly, constantly stirring the mixture, or the gum 
will be thrown down, 

By digesting metallic zinc in iodide of ethyl we obtain a volatile 
liquid which takes tire spontaneously in the air. 
tilled in an atmosphere of hydrogen, and if this gas be made to 
pass through the liquid it will carry off some of the zinc-ethyl, 
and when ignited will burn with a magnificent white flame. It 
is probable that ordinary illuminating gas would answer as well 
as hydrogen for this experiment. ‘he light produced in this 
way can be employed to tale photographs, but its actinic pro- 
perties are not equal to the effects produced by burning mag- 
nesium. 

Ar the Sydney Mint 6,820,1980z. of gold have been received 
for coinage from the date of its establishment in May, 1855, to 
December 31st, 1868. The average composition of this gold would 
be about 94} per cent. of gold, 5 per cent. of silver, and 4 per cent. 
vi base metals ; the gross amount of silver contained in the gold 
would be about 334,1900z., so that about 24,750 oz. of silver 
per annum have been lost to the colony for the want of a 
simple process of refinage. The gold now obtained in Queensland, 
as also that now brought from New Zealand, contains a much 
larger proportion of silver, so that the present loss to the colony 
is more nearly 42,0000z. per year. 








Tue following is a Turkish receipt for a cement used to fasten 
diamonds and other precious stones to metallic surfaces, and 
which is said to be capable of strongly uniting surfaces of polished 
steel, even when exposed to moisture. It is as follows :—Dissolve 
five or six bits of gum mastic, each the size of a large pea, in as 
much spirit of wine as will suffice to render it liquid. In another 
vessel dissolve in brandy as much isinglass, previously softened in 
water, as will make a two-ounce phial of strong glue, adding two 
small bits of gum ammoniac, which must be rubbed until dissolved. 
Then mix the whole with heat. Keep in a phial closely stopped. 
When it is to be used set the phial in boiling water. 

THE manufacture of Chinese ink, to give it its proper term, i8 
carried on upon a very large scale at Shanghai, where a very su- 
perior description is prepared. The cause of the ditference in 
quality between the various inks made in China results from the 
non-employment of a constant material tor the production of the 
lamp-black. In order to impart an agreeable odour to the pro- 
duction, the Chinese add a small portion of musk and camphor. 
Ordinary Chinese ink for home use is not scented in any manner 
whatever. The gilded mystic letters are tirst formed by the 
action of the mould. When the cake is dry, the letters are traced 


It can he dis- | 


Analysis showed the presence of much animal | 


MISCELLANEA. 
In Iowa, since 1867, 26,505 new houses have been built. 
Tue Charleston Theatre cost 70,000 dols,, and was built in forty 
days. 
THE new harbour works at Alexandria are to be proceeded with 
at once. 
THE construction of iron buildings is largely on the increase in 


| the leading American cities. 


VANDERBILT, it is said, proposes to have palatial railway depots 
on his roads, such as exist in Europe. 
On the St. Louis river, in Minnesota, is found what is probably 


the largest bed of slate in the world. 








over with a solution of gelatine in water, and the gold or copper | 


is laid on with a fine brush. Like their neighbours the Japanese 
manufacture Indian ink, but consider 1t of a quality inferior to 
tuat which they obtain from the mainland. Not having given so 
much attention to the matter as the Celestials, they are not so 


well versed in the manner of preparing the lamp-black, which is | 


the real secret of the whole art. 


Mr. F. B. M1ILven’s process of separating silver from gold is about 
to be used at the Sydney Mint. The silver is readily separated by 
assing a stream of chlorine gas into the melted gold for about an 
our and a-half, as it lies in a crucible heated in an orJinary melt- 
ing furnace. The chlorine is at first rapidly absorbed, and the 
process is completed when a brownish yellow vapour appears The 
chlorine is conveniently evolved from a self-acting generator, and 
20000z. of gold are readily refined iu five hours, by three melting 
furnaces, 98 per cent. of the gold being delivered ready for 
coinage on the same day. The gold thus refined is perfectly tough, 
and contains only about one-halt per cent. of alloy. The ultimate 
loss of gold is found to be only 19 parts in 100,000; the loss of 
silver is 240 in 100,000. The cost of retinage, including the above 
loss, but excluding rent of premises and expenditure, is five 
farthings per ounce. The silver is obtained in the form of fused 
chloride, and ‘is reduced to the metallic state by plates of zinc 
combined with slabs of the chloride into a galvanic arrangewent, 
devised by Dr. Leibriss, In twenty-four hours the chloride is com- 
pletely reduced to the state of spongy silver, and 1400oz. or 1500o0z. 
could thus be readily treated in aduy. No acid is required, and the 
zine consumed is only 25 per cent. of the chloride reduced. 
SEVERAL deposits of sulphur have been discovered in California, 
here, in one establishment, some ten tons are now refined daily. 
mos. recent report is from the Suez Canal, where, on the 
shores of the Red Sea, at the entrance of the Gulf of Suez, two 
inexhaustible deposits have been found. Une, at Djemsah, is 
located in a perfectly rainless desert on the African coast very 
near the sea, and consists of a hill 600fc. high, composed entirely 
of sulphur, ‘In order to obtain the sulphur it is blasted like the 
rock in a.cOmmon stone quarry. Two hundred Arab labourers 
are occupied, under the supervision of French engineers, and pro- 
duce some ten tons of sulphur a day. A railroad is in course of 
construction for the purpose of transporting the sulphur rapidly 
and in large quantities te the furnaces in which it is retined, and 
thence to the coast to be shipped. The Viceroy of Egypt buys 
from French company all the sulphur at eighteen do & 
ton. e other I ality is Ranga, 500 miles from Suez, and 
near the coast on the African continent. In this case, also, the 
sulphur appears in the form of rocks, much purer than the former, 


of a bright on-yellow colour, but covered under the earth, so 
that it must be « by tunnelling. This sulphur mine hes 
not yet Desh Worked to hig extent, 





THE strike at Creuzot goes on, and on Wednesday afternoon 
work completely ceased at the mine. 

A SUBMARINE cable is to be laid along the Pacific coast of South 
America, from Panama to Payta, Peru. 

THE pneumatic bore in New York is now 300ft. long, and going 
forward at the rate of several feet a day. 

THE annual cost of maintaining and running the steam fire 
engines of Boston is about 6000 dols. each. 

THE recent movement in New York in behalf of a great Metro- 
politan Art Museum promises to be a success. 

Ir is said that American carpet-makers produce nine-tenths of 
all the carpets consumed in the United States. 

AS many as seventy-seven different kinds of rice were shown at 
the Agricultural Exhibition at Furreedpore, in India. 

THE submarine telegraph communication between Bombay, 
Aden, and Suez was successfully completed on Wednesday. 

THE new line of steamers between Sydney and England, via 
Honolulu and San Francisco, will commence running to-morr: 

THE target for the experiments with 35-ton guns, to be insti- 
tuted at the instance of the Admiralty, is estimated to cost about 
£7000. 

SEVERAL antiquities have been found during the last few days 
at the exchvations now being made for the foundation of the new 
Post Office at St. Martin’s-le-Grand. 

Members of the House of Commons are inquiring if the new 
mosaic picture in the central hall of the House is to be better 
lighted, and no wonder, as, at present, very little can be secn of 
the picture at all for want of more light. 








On Saturday last an interesting trial was made on board the new 
wooden corvette Briton, in Sheerness dockyard, of Rear-A ral 
W. King Hall’s apparatus for enabiing a ship's company to « - 
gage and raise a disabled or broken propeller and bring it in board 


without taking the vessel into dry dock. 

Tue new double-screw iron armour-plated ship Invincible u- 
teen, which, wit her engines, was built by Messrs. Napier and 
Son, of Glasgow, ran six times under full boiler power over the 
measured mile outside Plymouth Breakwater on Wednesday, at 
a mean speed of 13°511 knots, and four times under half boiler 
power, at a mean of 10°925 knots. 

THE iron shipbuilding trade at Hull is in a more active condi- 


tion than for some years, several steamers of very large tonnage 
being in course of construction, while others are fitting out in the 
dock. One of the finest steamers ever built at Hull has just been 


completed, viz, the Orlando, built by Messrs. C. and W. Earle 
for Messrs. Wilson, Sons, and Company. 

It is stated by Messrs. Mosses and Mitchell, the transit ; 
for the Suez Canal Company, that direct steam communi 





between Holland and her Eastern dependencies (Java, Sumatra, 
Sunda Islands, &c.), ma the Suez Canal, is being organised at 
Amsterdam, under the honorary presidency of Prince Henry of the 
Netherlands, brother to the King of Holland. 

THE new field gun for India is to be a muzzle-loading 9-pounde 


bronze rifled gun, weighing 8 
Artillery, who read a paper on the subject on Monday last, e 
that the Sth Brigade is about to be armed with the new weapon. 
The gun will be titte! with Sir J. Whitworth’s elevating screw, 
and, with the carriage and the usual spare gear, X<c., will weigh 
about 32 cwt. 


By the fall of a stull of ground at the 130-fathom level at Pedan- 
drea Mine, Cornwall, on Friday, fizt 
fathoms lower were shut in, and one 7 
accident caused great consternation, and active exertions re 
once made for the release of the imprisoned. In a few hours, 
happily, fifteen men and boys were brought safely to the surface, 


. 
ywt., and Colonel Maxwell, Royal 
es 
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and the body of the young man named Langdon, who was led 
when the ground gave way, was recovered, Such accidents are 
very rare in Cornwail. 

THE Caledonian Railway Company on Monday lodged in the 
Bill Chamber, Edinburgh, answers to the note of suspension and 
interdict presented against them at the instance of the rth 
British Railway Company in the first action to prohibit the ran- 
ning of certain ex trains between Glasgow and Perth. The 
Caledonian in their wers niaintain that the complainers have 
no right to interfere nning of the trains or to control 
the respondents in t! ranagement of their own lines of 
railway, and that the 1 interdict should be recalled. 

THE Dido, u rvette, 1277 tons, 1orse 
power, the lat« " d for commission of what is 
now termed the improved ** Amazon” type of vessels, was put 


peed over the measured 1 

y, a tained a mean speed of 
knots per hour, with an exceptionally small vibration, ati 
and with every appearance of justice, mainly to the etl 
action of the patent Hirsch’s propeller with which she is titted. 
The Dido was loaded with ballast to her deep-sea trim, and drew 
13ft. 44in. of water forward, and lift. Gin. aft. Her engines are 
from the manufactory of Messrs. Humphreys, Tennant, ani Co., 
the cylinders having a diameter of G4in. 


through her official trials of 
Stokes Bay, on Monday, an 





AFTER many years’ negotiation the City Commissioners of 
Sewers have at length received from the Dean and Chapter of St. 
Paul's Cathedral a proposal to give up 6503 square feet of the 
enclosed land facing Ludsate-hill to the public, on consideration 
of receiving £20,000, independently of the professional expenses. 


They will take away the present railings and put up others on the 
new enclosure, of a more ornamental character, allowing the public 





a 
to pass from one side of St. Paul's Churchyard to the other. It 
is to be distinctly understood, if the offer of the Dean and Chapter 
is agreed to, that, after deducting the cost of the alterations, the 
whole of the purchase-money shall be applied by the Dean and 
Chapter to the adornment of the cathedral, and for no other object 
whatever. 


In a recent number of the VPatrie there appeared a 
panegyric on the French national arm. That journal said 
that since the various improvements which had been effected 
the rifle had become one of the best in Europe, nevertheless, the 
service weapon was not finally decided upon. Les Mondes writes 
to know whether itis not true that two serious defects still exist. 
The first of these stated defects is that the needle does not strike 
the cartridge in a line with its axis, but eccentrically, and so often 
breaks, The second is that the cartridge when once inserted cannot 
be extracted, a grave defect, and | to lead to accidents. We 
remember that after the battle of Mentana numbers of French 
troops were found wounded in tho right hand. It transpire: that 
their injuries were self-inflicted, but involuntary. The Chasse- 
»0ts had been loaded, had missfired, and their unfortunate be rers 

ad attempted to force out the cartridge with their ramrods, at 
the same time forgetting to open the breach. The evil effects of 
forcing the cap ot the cartridge against the sharp point of the 
needle by means of the ramrod may be imagined, 








176 THE ENGINEER. Marcu 25, 1870. 








MARYPORT WATERWORKS. 


MR. JOHN LAWSON, C.E.F.G.S8., ENGINEER IN CHIEF, 
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’ FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.PHons Diirr, Bookseller. 
ST. PETERSBURG.—M. B. M. Wo trFr, 
MADRID.—D. Josz Atcover, Editor 
“* Gacela ial,” Preciados 49 y 51. 
NEW YORK.—WIitier and Rocers, 47, Nassau-street. 


PUBLISHER’S NOTIOE. 











There is reason to believe that the weekly sale of THE ENGINEER is | 


actually more than double that of the remaining engineering journals 


combined. Of the influential character, or QUALITY, of its circula- | 
tion, advertisers themselves possess conclusive and satisfactory | 








TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our to copies. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 

No notice whatever will be taken of anonymous 


H. H.—Overlooked. Shall be attended to. 

Packinc.—A letter lies at our office for this correspondent. 

Jute.—We fail to comprehend your meaning. Send a pen and ink sketch. 
M. C. Freres (Rue Oberkanz).—Send further particulars of experiments, 


ce, 
T. E. A. Cate Dressing Machines).—A letter lies at our office for this 
n 


7) y 

J. M. (Bridgwater.)— Mr. Fairlie’s address is 9, Victoria Chambers, 
Westminster. 

ENGINEMAN must learn that we cannot insert anonymous communications. 
Let him send name and address. 

W. R.—The engineers of the Alexandria Docks are Messrs. McClean and 
Abernethy, of Great George Street, London. 

PiPE-MOULDING MACHINES.—A correspondent who addressed us on this sub- 
ject is requested to write to Mr. Neild, engineer, Duckintield, Manchester. 
C. W.—We think the idea is novel, and we have no doubt that any scheme 
which would reduce the wear and tear of leather packing would be worth 

patenting. 

. F, C.—The boiler is nominally about 26-horse power. The boiler appears 
to > excessively economical. We should like to have further particulars 
of it, 

E. M.—1. Bunsen’s burner is the best. 2. Twelve large burners develope 
about four indicated horse-power. 3. An upright tubular boiler with 
about five square feet of heating surface. 

Joun DE N.—The idea involved in your invention is not novel ; Perkins did 
the same thing years ago. Dr. Frost used oil for superheating. There 
are many practical objections to the arrang t 

A. W. M. (Norwich).—There are many allusions to our Working Drawings 
in Tuk ENGINEER, yet it is not necessary, for the completeness of the work, 
that they should be bound up with the paper. Indeed, that practice would 
rather depreciate their utility. They would be move useful if kept in the 
ordinary way, mounted on cloth or paper, like tracings. 

F. H.—1. It is possible to force water into anhydraulic press with a ram only 
one-tenth of an inch in diameter, but the packing must be very tight, or the 
leakage will carry off the small quantity of water forced in. 2. It is 
utterly impossible to say what the lowest cost price of such a pump would 
be. 3. Steam engines are used to save time and manual power. 

J. J.—Mr. Ernest Mayer is Ingénieur Chef du Service de la Traction et du 
Matériel aux Chemins de fer del’Ouest. HeisaC.E., and graduate of 
the Ecole Centrale. The locomotive depot, where engines are built and re- 
paired, is at Sotteville-les-Rowen. The Réseau of the Compagnie des 
Chemins de fer de l'Ouest includes Paris, Rowen, Dieppe, le Havre, Brest, 
Cherbourg, de. dc. The officeaf Traction and Materiel of the Ouest is at 
Puris, Rue de Londres. 


ASPHALTE PAVEMENT. 
(To The Editor of The Engineer.) 

Srr,- Can any of your correspondents give me a description of in- 
gredients and proportions of material used in making good hard asphalte 
pavement such as is common at railway stations? Would equal portions 
of tar, ground hydraulic lime, and gravel do? J.C. 

Bristol, March 16th, 1870. 











AMERICAN HORSESHOE NAIL MACHINE. 
(To the Editor of The Engineer.) 
S1r,—Can any correspondent give me the address of the maker of the 
patent American horseshoe nail-making machine ? G. 1. 
Leeds, March 18th, 1870. 


PACKING FOR HYDRAULIC RAMS. 
(To the Editor of The Engineer.) 

Sir,—In your article last week on hydraulic presses you say the 
leather packing of the ram is an endless source of trouble. I beg to say 
that if the leather is free from any defect, and of good English bark tan- 
nage, it will last from ten to twenty years, if properly attended to. I have 
taken several out that have been at work longer than twenty years. 

Northampton, March 23rd, 1870. Henry Harrison. 








MEETINGS NEXT WEEE. 
Tue InstitoTON oF Crvit ENGineERS.—“ Description of the St. Pancras 
— Midland Railway.” By William Henry Barlow, M. Inst. C.%., 
Royat Unrrep Service Institution. — Lecture at three o'clock, 
Friday, April 1st: “The Last Campaign of Hanover,” by Captain H. 
ae ar R.A., Professor of tary History, R.M. Academy, 
oolwich. 


Tux ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
JSrom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. 
y omen (including two double numbers)... 
i taken, an extra charge of two shillings and sixpence annum 
will be made, THe ENGINEER is registered for transmission po 4 nal 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ni . The line averages eight words ; 
blocks are charged the same rate for the space they fill. AU single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tat ENGINEER, 163, Strand. 
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THE WATER SUPPLY OF SHEFFIELD. 

THE corporation of Sheffield have now a bill before 
Parliament which raises questions of peculiar interest for 
all the water companies of Great Britain. The facts are 
sufficiently simple. In the year 1860 the Sheffield Water- 
works Sang went to Parliament for an Act. The con- 
stant supply under pressure was to have commenced—if 
the town council required it, under an Act of 1853—in 
the year 1863. The company were of opinion that if that 
supply were demanded and commenced, very great addi- 
tional waste would be caused; and they consequently 
applied for a section in the Act of Parliament they were 
——- giving the company power to make regulation 

‘or preventing the waste and misuse of water. e time 


for constant supply arrived, and the town council entered 
into a correspondence with the company with a view to 
ascertaining whether their works ‘were in a condition 


Bookseller. | tne borne, oom \ 
and Proprietor of the postponed till 1869. The company obtained their original 





the water aad constant pressure to the 
t correspondence was progressing at the 
lamentable catastrophe at le Dyke 
took place, and that put the idea of a con- 
stant supply entirely out of the question for the 
and the constant supply system was 


to suppl 
town. 
time the 


rated certain 


Act in 1853, with which Act were inco 
1847. These 


clauses of the General Waterworks Act o’ 


——— ' clauses were introduced because the company contemplated 
| a constant service; and the act conferred power on the com- 


y to object to any supply fitting being used by con- 
sumers which could occasion waste under the constant 
system. A second Act was obtained by the company in 
1860, by which they obtained power to make any official 
regulations they pleased, subject to the sanction of two 
justices of the peace; but this Act remained a dead letter 
till 1869. In that year the corporation of Sheffield, deter- 
mined to have the constant supply promised by the Water- 
works Company, notified the Company to that effect, anda 
correspondence between the Mayor of Sheffield, the 
Water Company, and the Board of Trade, particulars of 
which will be found in our impression for December 10th, 
1869. 

The Water Company absolutely refused to grant the 
constant supply with the existing fittings, on the ground 
that they were so imperfect that enormous waste would be 
incurred if they were retained, while their replacement, 
by improved fittings, competent to deal with a constant 
supply under pressure, would cost so much that the in- 
habitants of the town would be much better off without it. 
The company therefore insisted on introducing a new set of 
regulations drawn up by their own officers before they 
would give the constant supply. These regulations could 
not be introduced without the consent of the magistrates 
of Sheffield, according to the Act of 1860. They were 
brought before the board of justices and argued by counsel 
and witnesses employed both by the Water Company and 
eorporation ; the result was that the regulations were sub- 
stantially disallowed by the magistrates after an inquiry 
extending over a fortnight. From first to last the com- 
pany have done everything in their power to resist the 
action of the corporation in the matter. In a word, they 
practically refuse to supply water constantly to Sheffield, 
notwithstanding the terms of their own Acts. The great 
argument on which they rely is, as we have stated, that the 
cost of improved fittings would be more than the in- 
habitants of Sheffield—estimated at 210,000—would bear. 

But, in point of fact, the people of Sheffield have little 
or nothing to do with this question of fittings at all. It 
is obvious that if the fittings are deficient, the deficiency 
is the company’s fault, not that of the inhabitants. It was 
contemplated from the first that the water supply of 
Sheffield should be constant, and the Water Company asked 
for and obtained power to control the fittings accordingly. 
If they are now found wanting in strength and appro- 
priateness to the intended purpose, that is the fault of the 
company. Why did they not take care to exercise their 
powers, and compel the use of fittings adapted to a high 
pressure and constant supply? It is freely asserted that 
the company revert to the fittings merely as an excuse to 
avoid complying with the terms of their Act, and we con- 
fess that the evidence before us tends very strongly to con- 
firm this view of the case. 

The question raised is one of vast importance, for there 
are dozens of water companies in the United Kingdom 
which, if called upon to supply water constantly, might 
raise the same objection that the fittings are imperfect, and 
to whom the answer would be made that the companies 
were responsible for the imperfections, and must e the 
best of them. It is hardly fair that Sheffield should be 
deprived of that for which it bargained, simply because the 
Water Company did not exercise due vigilance; and we 
gather from the istrates’ decision, already referred to, 
that the excuse will not be suffered to hold good. The 
corporation, in the course of the inquiry, contended, first, 
that the fittings were not so bad as the company stated they 
were; and, in the secoud place, that even if they were, this 
was the company’s own fault ; they should have begun in 
1860 to provide for the constant supply promised not later 
than 1863. In fact, their argument was precisely the same 
as our own given above. 

With a view to avoid litigation, the Sheffield Corporation 
now propose to buy up the company, taking over all the 
property at a valuation; and for this pu they have in- 
troduced the bill referred to in the first lines of this article 
into Parliament. But the Water Company are quite equal 
to their antagonists, and they have obtained an injunction 
from Vice-Chancellor Stuart restraining the corporation 
from spending corporate funds on the promotion of the 
bill. It is a fact not generally known that no corporation 
can spend their funds in promoting a bill before Parlia- 
ment for the construction of any works or the attainment 
of any object whatever, however beneficial to the city they 
represent. Indeed, this case at Sheffield is the first of the 
kind that has ever been brought before the court, and 
the precedent is, therefore, one of extreme value. A cor- 
poration can, however, spend as much money as they think 
proper in opposing a bill. The restriction on their powers 
appears extremely absurd, and it is obvious that 
any corporation can at once get over the difficulty 
by simply increasing the salary of the town clerk, 
or other officer in whom they place confidence, to 
such an extent that he may be enabled to promote a bill 
nominally in his private ages say, as a ratepayer, 
the augmentation of his salary defraying all the expenses 
incurred in obtaining the Act, For the moment things 
are at a dead lock between the corporation and the com- 
pany, but they cannot remain so for any lengthened period ; 
and we shall be careful to keep our ers advised of 
the of events intense interesting to the water 
companies and corporations of Great Britain. 


INDIAN COMPETITIVE EXAMINATIONS, 

Jupeine from the advertisements that appearat intervals 
in our columns, the demand for young engineers in the 
Public Works Departiient of India is steadily maintained. 





As the time seein, so will the hopes and fears of in- 
tended candidates ‘be excited in proportion as they feel 
themselves competent or incompetent to meet the ordeal. 
It might be asked—in fact we have been asked scorcs of 
times—what is necessary to insure success? Were the ap- 
pointments based upon a minimum test, it would not be 
difficult to reply to theinterrogatory ; but this is not the case, 
and very properly also. ere are forty appointments 
open to competition, and the bestowal of them will be in 
strict accordance with the fair and equitable motto, “let 
the best man win.” Still, although “ it is not in mortals 
to command success,” yet their own endeavours and exer- 
tions will goa long way towards attaining it. If, then, we 
slightly alter the question as to what is necessary in order 
to have a fair chance of obtaining an appointment, we may 
be able to give a little wholesome advice to those who are 
willing to receive it, and, we trust, to profit by it. The 
general conditions and regulations presented by the Secre- 
tary of State are well known, and if there are any who 
desire to obtain that information, it can be had in extenso 
by applying either personally or by letter to the India 
Office. The leading conditions to be complied with, 
in order to qualify a candidate for admission to the 
examination, are, firstly, that he should not have passed his 
twenty-fourth birthday; and, secondly, that he must 
have served a one year’s or three years’ pupilage with a 
member of some branch of the engineering profession. In 
the event of his pupilage extending only over the former 
term, he must have passed in addition not less than two 
years in studying engineering at one of the schools or 
colleges recognised by the Secretary of State as possessing 
an efficient professional curriculum. These preliminary 
regulations being complied with, together with others duly 
stated in the official prospectus, the candidate can present 
himself at the examination in July next, and then comes 
the tug of war. There is a vast difference in being sim- 
ply qualified to compete, and the competition itself. All 
are equal at the starting in a race, but the winning tells a 
different tale. 

The examination is of a double nature, embracing both 


theory and practice, but necessarily leaning rather towards 
the former. We say necessarily, because it is impussible, 
considering the average age of the candidates who present 


themselves, that they could have had any very great prac- 
tical experience in the profession. Even did not the limi- 
tation of age determine this, the complete state of stagna- 
tion into which engineering work has fallen during the 
last four or five years, would of itself be morethan sufficient 
to render the opportunities of seeing actual practical work 
few and far between. Again, the knowledge of theory 
required by the candidate is by no means insignificant, and 
altogether precludes the idea of any one having the least 
chance of success who has not, at any rate, combined theory 
with practice. A totally unscientific man need not think 
of entering, which is a very good thing for the profession 
generally. We are far from advocating the cultivation of 
theory alone to the exclusion of practice, but the more inti- 
mate the combination, the more science that is introduced, 
the better for the prestige of the profession and the social 
status of its members, At the same time, due credit will 
be given to those who have seen some practice. A candi- 
date who shows that his knowledge, let us say, of surveying 
and levelling, is founded upon bond fide work done in the 
fieldfor his employer, will have the preference over another 
who has a mere superficial practical acquaintance with 
those subjects, acquired by measuring Hampstead Heath, 
Greenwich Park, or some such convenient locality. The 
difference between the two, and the knowledge thereby 
resulting, is due to the fact that in the one case there is a 
responsibility attached to the work, which is wanting in 
the other. An assistant who is sent down to the country to 
survey, if only a few fields or a single road, knows that he 
must do his work accurately, that it must “ close” properly, 
or he will “catch it” when he gets back to the office. 
There is no such stimulus in theother instance ; the survey 
may be correct or incorrect. In a word, the one is work, 
the other is play. It is no doubt with a view to avoid as 
much as possible this amateur kind of engineering, that a 

roviso is introduced which renders the certificates of col- 
egiate professors invalid as testimonials of practical efli- 
ciency on the behalf of candidates. This is not from any 
doubt respecting the absolute ability of those gentlemen to 
impart the necessary amount of information on these 
points, but from the circumstance that their position 
disqualifies them from practising as professional men. 
Moreover, there is a great difference between the drawing 
office of a school or college and thai of an engineer. The 
very atmosphere is different. There is a business way of 
doing things that the cleverest alumni from colleges are 
utter strangers to, and which they would never learn ex- 
cept in one place. It is impossible to acquire the routine 
of the profession, save in the office of an engineer, 
and the one year’s probation required of all candidates 
is the very least period which is sufficient for the purpose. 
In many instances a o- of years could be so passed to 
great advantage, especially ulteriorly regarded. Allowance 
must, however, be made for the natural desire to obtain an 
appointment as speedily aspossible, and besides the limiting 
age renders it in many cases impracticable. To those who 
have the time to spare we would say, do not be satisfied 
with barely “scraping through ;” try and get a good place. 
{t must be borne in mind that at all examinations those 
who take high places are the marked men, and will get the 
first chance of promotion. A man who obtains an appoint- 
ment upon the minimum number of marks must not expect 
to rank with one who can show double that number, nor 
has he any fair reason to growl and be dissatisfied when he 
finds a vacant post given to the other, who might perhaps 
be a younger man fhan himself. 

To a certain extent there must be in all professional 
ining a line of demarcation or severance between the 
theoretical and practical education. It is not to be sup- 

that the pupil is to learn mathematics in the office of 

is master, any more than he would be called ae to 
superintend the construction of a railway or dock while he 
was at college ; but he should learn something of the 
application of mathematics in the office of an engineer, and 
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it is the want of the maintenance of this connection 
between theory and practice that is so much felt. It isidle 
to suppose that any of our “ great guns” can afford time to 
look after pupils; they have something better to do ; while, 
on the other hand, there are many who might spare the 
time, but who are utterly incompetent to teach hs they 
do not know themselves, There are two roads, therefore, 
for candidates to choose from in preparing for an 
appointment in the Public Works Department of India 
—the theoretical and the practical. These terms are not 
employed in an exclusive sense, but merely to indicate 
that greater preponderance is given to one of them, The 
former consists in being articled to an engineer for three 
years, and, at the expiration of that term, having recourse 
to a mathematical or professional “ coach,” to make up the 
theory, or as much of it as will just ‘ put one through.” 
In other words, a superficial knowledge is acquired of that 
which is the foundation of everything else. It is a complete 
beginning at the wrong end. In following the latter course, 
after leaving the school orcollege of engineering, the intended 
candidate enters an office to pick up practice in the best way 
he can. If he make a proper selection he may pick up 
theory as well, only a little different from that to which he 
has been accustomed. It will be acknowledged that the 
latter comes far better prepared to acquire the practice he 
needs than the former to learn the theory, of which he 
knows little or nothing. Practice can be acquired at any 
time; theory only in the spring of life. In an examination 
which we have already stated must be more theoretical 
than practical, the college man, with his year’s practice, 
will have the pull of the three years’ pupil with his subsi- 
diary scientitic “coaching.” As an instance of the fact 
that all that is required in a young engineer, besides a good 
theoretical education and some small practical knowledge, 
is « natural aptitude and readiness for conducting con- 
structive operations, we may quote the authority of Colonel 
Kennedy. ‘That gentleman, it is well known, sent out 
nume10.s young engineers to India on his celebrated Bom- 
bay and Baroda Railway. One of their first operations was 
the getting duwn of the screw piles, which were the distin- 
guishing features of nearly all the bridges built on that line. 
Colonel Kennedy states that there was only one of the men 
sent out who had even seen a screw pile got in, and yet in 
a short time they were all expert at the operation, which 
was conducted with unexampled rapidity. Pure theoretical 
men, with not a single practical re in their heads, are 
regular nuisances as engineers ; but those who really like 
their profession, and avail themselves of every opportunity 
for acquiring practical information in the office, in the field, 
and on works, will never regret the solid indestructible 
foundation they possess through a knowledge of science, 
and the advantages it will confer upon them in any work 
upon which they may be engaged. 


NARROW GAUGE RAILWAYS. 

A “ Conrractor’s ENGINEER” is the only individual who 
has, up to the present moment, disputed the substantial 
accuracy of the opinions we have expressed with regard to 
narrow gauge railways. His letter which we publish else- 
where requires an answer which must, as far as we 
are concerned, be final; if others of our readers 
wish to contiuue the discussion in our pages we have 
no objection. It is no easy matter, however, to dis- 
cuss the merits of narrow gauge railways with “ Con- 
tractor’s Engineer,” because it is almost, if not altogether, 
impossible to pin him to any single proposition; and his 
letters leave the unpleasant impression that he really does 
not know or understand what it is he is writing about. 
In one sentence he denounces narrow gauge lines; in 
another he admits that he knows nothing concerning them, 
and begs for information. Because we do notchooseto oceup 
pages of this journal with a statement of facts with which 
we are familiar, he quietly assumes that we are as ignorant 
as himself; nay, more, we are not certain at this moment 
whether “ Contractor’s Engineer” does or does not com- 
prehend the true nature of the views we hold, although 
we have been at so much pains to explain them that we 
fancy no one but our correspondent is in doubt. For his 
sake, however, we will once more in a very few sentences 
explain what our belief is regarding railway gauges; and 
we shall then proceed to supply him with a little informa- 
tion which will, we hope, prove conclusive. 

We hold that in this country lines of a gauge to be de- 
termined on, but not less than 2ft. Gin., or more than 
3ft. 6in., may be adopted with immense advantage as 
branches or feeders to main lines. Many of our colonies, 
approximating in condition to our strictly rural districts, 
require no more accommodation than a narrow gauge will 
supply, and are unable to pay for anything better if they 
did. No main line working a heavy traffic, such as the 
London and North-Western, the Great Northern, &c., 
should be laid to a narrower gauge than 4ft. 8tin. These 
are the propositions we have laid down and maintained by 
arguments contained in many articles, the substance of 
which we shall not, save indirectly, reproduce here. 

A considerable nuniber of narrow gauge lines are worked 
now, and have been worked for years, with great success 
in various parts of the world. The Festiniog Railway is one, 
“ Contractor’s Engineer” objects that it is only successful 
because of the special traffic to which it is adapted. Just 
so. This is the very pith of our argument—adapt a line 
to its traffic and it will pay. If “ Contractor's Engineer ” 
had had to deal with the Festiniog line he would have 
adopted a 4ft. 83in. gauge, and, as a result, the line would 
never have paid anything like 13 per cent.—the actual 
dividend. he Festiniog line affords an admirable 
proof of the advantage to be gained by resorting to a small 

auge when the conditions of traffic permit; no one in 
fis senses would, we fancy, abandon the wide gauge for 
the narrow under any other circumstances. So much for 
the 2ft. gauge. Mr. Ramsbottom has laid down a line 
still narrower at Crewe. This little railway thoroughly 
answers the purpose for which it was intended. It is 
adapted to the demands made upon it, and it is therefore 
successful, ‘“ Contractor's Engineer” would have laid the 
road to 4ft. 8tin., if he is consistent. In Norway Mr. Pihl 
has constructed two railways—one from Throndhjein to 





Storen, and the other between Hamar and-Eleverum. The 
gauge is 3ft. bin. The total cost of the Hamar line— 
twenty-four and ,a-half English miles. long—was about 
£3000 a mile. This includes an iron bridge 900ft. long, 
three locomotives, six passenger carriages, three brake-vans, 
and fifty goods wagons, with ballast wagons, and repairing 
shops and tools, two terminal stations, and six intermediate 
stations. The line rises 400ft., and crosses many extensive 
and deep swamps. The Throndhjein line—thirty-one and 
a-half miles—cost £5000 per mile, including four engines, 
eight passenger carriages, three brake-vans, sixty goods 
wagons, and twenty ballast wagons, two terminal, and six 
intermediate stations, goods and carriage sheds, and a re- 
poring shop. For the following description of the 
ine we are indebted to a, statement made by Mr. Bruff, 
assistant engineer to Mr. Pihl, at the Institution of Civil 
Engineers in 1865 :— 

“This line had to cross a ridge more than 500ft. in 
height, in the first Norwegian mile from Throndhjein. The 
greater part of this distance was constructed on one side of 
the ridge, with gradients of 1 in 42 and 1 in 65, and on the 
other side of 1 in 52, the curvature being of about 900ft. 
radius ; whereas on the other portion of the line, where the 
gradients were seldom more than 1 in 100, curves of 750ft. 
were frequently resorted to, The width at the formation 
level in cuttings and on embankments was 13ft. nearly ; the 
slopes, according to circumstances, were from 14 to | to 3 
tol. The ballast was 8ft. wide at the top, and lft, 9in. in 
thickness : the sleepers were of half round pine, 6ft. 6in. 
long, placed 2ft. 6in. apart on the curves and steep gradients, 
and 2ft. 9in. apart on the straighter portions of the line. 
The rails were flat-bottomed and fished at the joints in the 
usual way, 3tin. in height, and weighing 37 lb. per yard, 
except ou the steep inclines, where rails of 41 lb. per yard 
were laid. Tho rails were fastened to the sleepers by dog- 
spikes only, no bolts or bottom plates being used. Ran- 
somes’ chilled crossings and Wild’s self-acting switches 
were used throughout. The bridges were all of timber, ex- 
cept where large rivers had to be crossed, and spans of from 
50ft. to 100ft. were required, in which case stone piers were 
carried up above flood level. The superstructure made use 
of in those cases was Howe’s system of trellis work, with 
iron suspending rods. For the other bridges and viaducts 
a simpler plan was generally adopted, and though of light 
and cheap construction, it had proved very satisfactory 
with regard to stiffness and solidity, even at heights of 
more than 90ft. The rolling. stock consisted of tank engines 
with three pairs of wheels, two pairs being coupled for 
drivers, these having an available weight for traction of 
from eleven to twelve tons, out of the fourteen to fifteen 
tons, the total weight. The last engines procured were 
provided with bogies, on Bissel’s or Adams’ system. The 
cylinders were 10in. in diameter, with a length of stroke of 
18in., and the driving wheels were 3ft. in diameter. All 
the engines were made in England, with the exception of 
one made at Throndhjein, and were working efficiently. 
The passenger carriages were constructed to carry the 
usual number of carriages as in England, and were ar- 
ranged for two classes only, the compartments being fitted 


up as first and third, The S .wagons. were made 
to carry tive tons; and were only’a féw inches narrower 
than the ordinary kind, these widths being obtained 
by having the springs attached to brackets inside the sole 
bars, thereby allowing the lowering of the body, and, in 
consequence, the centre of gravity. The buffers were all 
central, and 2ft. Gin. above tlie rail level, and served also 
as draw-bars. The couplings on those last, constructed were 
self-acting when the wagons were brought together. As 
this narrow gauge allowed a correspondingly larger wheel 
base than the ordinary gauge, the wagons ran very steadily. 
Some of the wagons were constructed to carry planks 243ft. 
long, and had a length of wheel base of 13ft. The usual 
rate of speed was about fifteen miles per hour, including 
stoppages, and the trains ran quite as steadily on this line 
as on the broader gauges. The traffic on these lines, though 
considerably below that of the lowest of the English lines, 
had already fully paid the working expenses, while the 
impulse given to the development of the resources of the 
country must undoubtedly, in course of time, produce a 
corresponding and satisfactory increase of revenue.” 


We fancy that the foregoing passage will supply “Con- 
tractor’s Engineer” with plenty of food for reflection for 
some time tocome. In boiler to render it still more useful 
to him, we may add that, simultaneously with the con- 
struction of the two narrow gauge lines, an extension— 
fifty miles long—of the original trunk line, laid to 4ft. 83in., 
was made to the Swedish frontier, the cost of which was 
£6400 per mile, the rate of wages and the class of work 
being as nearly as possible the same on all three lines. 
From this it appears that the broad gauge cost £1400 per 
mile more than one, and £3700 per mile more than the 
other narrow gauge line ; and yet, in the face of facts such 
as these, “Contractor’s Engineer” will insist that the 
utmost saving possible is £1000 per mile ! 


We have recently been placed in possession of some addi- 
tional facts regarding the Norwegian lines, which we pub- 
lish for the benefit of our correspondent. The following 
experiment was carried out not long since to determine the 
tractive resistance on the 3ft. Gin. gauge. A train was 
made up consisting of a locomotive of the Bissel bogie 
type—llin. cylinders, 18in stroke, four coupled drivers 3ft. 
Yin. diameter, total weight on drivers, 12°85 tons, of 
engine, seventeen tons, and sixteen plank trucks 263ft. 
long each over all, 13ft. wheel base ; weight of each with 
load, eight and a-quarter tons ; total length of train, 443ft. 
8in ; total weight, 149 tons. This train was taken upa 
gradient two and a-half miles long, of 1 in 118 in part, 
and 1 in 100 for the last mile at the top, with curves of 
1000ft. and 980ft. radius. The speed on the lower portion 
of the incline was fourteen miles an hour; on the upper 
part, ten milesan hour; boiler pressure, 1001b. to 1201b. “Con- 
tractor’s Engineer” can work out the resistance per ton for 
himself. We make it about 11°75 lb. 

We have arranged in the following table particulars 
which explain themselves, and for which we are indebted 
to an English engineer, to whom they were supplied by 
Mr. Pihl:— 





List of prices, weight, carrying capacity, dc., of carriages and wagons on the 4/t. 8hin. gauge and the 3ft. bin, gauge railways 
in Norway. 

















ry Weight. \carrying capacity. Weight of 
Prices. ength Width of body.| aay: Pane carriage per one 
jof body. | Total. ~s ~ Total. Pex, foot passenger. 
! 
Composite first and second-class carriage, | 
a . non: © es 20ft. |7ft. 3in. to Sft./6°4 tons 6°4 cwt.|32 pass. 1°6 4:0 cwt. 
Ditto, ditto, ditto, 3ft. Gin. ... ... .. + | £230 | 20ft. 6ft. 10in. [5°45,, 545,, [32 ,, 16 oe 
Second-class carriage, 4ft. Shin. ... w+ «- | £240 20ft. !7ft. 3in. to Sft.\6°02 ,, 602,, 28 ,, 14 oe « 
Ha ia SE. Gin, sce cee ove | ~LIGL | 20K. 6ft. 10in. {3°80 ,, 3°80,, {28 ,, 1°4 ee 
Carrying 
“— . 
| weight o 
| | wagon. 
Lowsided goods wagon, = Hie. son. 6. oe ke 16ft. 7ft. 4in. 415 ,, (5°2 tons\60 tons 7°5 cwt. 1°45 ewt. 
i j Sft. Gin, ... ... «| £64 16ft. 6ft. Glin. (33 ,, 4:1 ,, |6°0 75 , 1°82 
Plank and timber wagon, 4ft. Shin. ... ...| £90 | 18ft. | 7ft.6m. [44 >. 49 3 [30 7 67 ” 136 > 
ry is 3ft. Gin. ... ...| £62 | 18ft, | Gf. 6hin. 30 ., 133 ,, Ibo | \o7 * 200 5, 
a ut 3ft. Gin, ... ... | £62 (23ft.Gin.| .6ft. 84in. [3°25 ,, 277 os (OU igs JOE os i 




















N.B.—When measured from outside to outside of buffers, 3ft. is to be added to the length for the 3ft. Gin. gauge stock, and 
34ft. for passenger carriages, and 2ft. for goods wagons on the 4ft. 84in. gauge stock. 


It would occupy much more space than we can spare | therefore took the chair shortly after five o’clock. _On the re- 
were we to enter upon the consideration of the Queensland mere of the cloth the health of the Queen was given and re- 


Railway system. A correspondent last week very truly 
inted out that it really affords little information of value. 

e have said enough, we think, to satisfy “ Contractor’s 
Engineer,” at least for the present. We have purposely 
abstained from dealing with his letter passage by passage, 
since our reply could possess little general interest. Such 
a measure of success as our correspondent thinks he has 
obtained in his discussion with us, we cheerfully permit 
him to retain, undisturbed by any expression of our 
opinion on the same point. In bringing the discussion to 
a conclusion, as far as we are concerned, we venture to 
quote the following passage from a paper on the Festiniog 
Railway, read by Captain Tyler before the Institution of 
Civil Engineers: — 

“Whatever the exact gauge, whether 2ft. Gin., or 3ft., or 
any other dimension that might be considered most suitable 
for lines of minimum traffic, there can be no question 
that a system of branch lines, costing two-thirds of the 
branches now ordinarily constructed, and worked and 
maintained at three-fourths of the expense of those 
branches, would be of decided benefit to Great Britain 
and Ireland, and would be most valuable in India and the 
colonies—in fact, wherever there are people to travel, pro- 
duce to be transported, or resources to be developed, 
where it would not be commercially profitable to incur the 
expense, in the first instance, of 4 tirst-class railway.” 





THE AMATEUR MECHANICAL Socrery.—The first annual dinner 
of this society took place on Thursday, the 17th inst., at the Free- 
masons’ Tavern, Gieat Queen-street. Among the members pre- 
sent were Mr. Henry {Perigal, F.R.A.S., Colonel Clarke, Capt. 


Sandeman, and many others too numerous to specify. Sir Charles 
Fox, CE, wh had L= requested to preside, being out of town 
on account of tary 


-health, was unable to attend, the hon. secre 


ponded to most loyaly. The bon. secretary then rose and 
addressed the members on the past history, present condition, and 
future prospects of the society. He remarked that its past his- 
tory, being substantially contained in the prospectuses issued on 


| the Ist January, 1869, and 1st January, 1870, called for no farther 





notice. The present condition of the society was sufficiently 
indicated by the number of members round the table, the pro- 
positions for new members then before them, and the prosperous 
condition of the finances, the accounts showing a satisfactory 
balance after providing for all immediate liabilities. The future, 
like all futures, was open to speculation, but the object of the 
society being to afford a means of communication between 
amateurs, and having been found hitherto to fulfil that object 
satisfactorily, they might look forward with hope, and it became 
the duty of every member to endeavour to extend its usefulness 
by adding to its numerical and intellectual strength. With a view 
to its permanency, he considered that the best steps they could 
at present take would be to establish a small journal and make 
arrangements for future meetings at fixed periods, and after 
giving his views on these subjects at some length, he expressed a 
hope that at some future time they might become possessed of a 
common, workshop containing heavier and more extensive ma- 
chinery than was suited to their private residences, to which 
might be attached a library and other accommodation for the 
members. He then closed his address by calling on the members 
to discuss the more immediate questions of the establishment of a 
journal and the arrangements for future meetings. After some 
conversation it was decided that a small journal should be 
established. to be issued quarterly, the first number to appear in 
July next. The subject of future meetings was taken up, and it 
was eventually decided that there should be four meetings in each 
year, viz., the annual dinner in March, a visit to some place of 
common interest (as, for example, Woolwich Arsenal) in June, a 
conversazione in November, and another in January. e busi- 
ness being concluded, the numerous specimens of work executed 
and exhibited by the members were allowed to circulate. 

ores. oe ~~ ot evening, the meeting broke up 

t about -past nine, ormation, respecting the society ma: 
be obtained by addressing Mr. T. W. Boord, the hon, sec., at 190, 
size-road, Kilburn, N.W. 
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; PRIVATE BILLS. 

As itis in many manufacturing processes, so it is in 
bill legislation, in which the division of labour is fully : 
and many successive sets of manipulators have to deal with bills 
from their first inception until they pass through the Legislature 
and become Acts, or are thrown aside in the process andwejected, 
We have already adverted to the earlier processes—ante-parlia- 
mentary—out of as well as “in Parliament "—althougli before 
the Houses have met. These processes gone through, the next 
are first and second readings, the committal of bills, and the 
labours of the committees. This last important stage of the 
business has now been fully entered upon by both Houses. 
the House of Commons almost the whole of the bills that are to 
be proceeded with have been read a first time, and about 100 
bills have been read a second time, so that the committees have 
plenty of work to go on with. In addition to the functionaries 
that have been before referred to—the examiners on standing 
orders, the committee on questions of locus siandi, and others— 
there is the committee of election, which appoints the general 
committee on railway and canal bills, and arranges the committee 
on private bills. The general committee has to group the bills 
appropriately, This work has now been accomplished for the 
greater part, and the groups may now be accepted as determined, 
The miscellaneous bills have been cast into ten groups, indicated 
by the letters A to K. This implies that there will be ten 
committees required to deal with these bills. The railway 
and tramway bills are formed into twelve groups, indicated by 
numbers. Groups 9 to 12 inclusive are tramway bills, which 
are shelved till the 29th proximo—probably for the sessiou—in 
consequence of the introduction of the Government Tramways 
Bill and the appointment of Mr. Shaw Lefevre’s select com- 
mittee to which we referred last week. There are, accurdingly, 
eight groups of railway bills remaining, and that will be the 
number ot the railway bill committees. Already the com- 
mittees upon some of the groups have done good suit and 
service, and have arrived at decisions in some very important 
cases. Group No. 1 embraces the Metropolitan Railway dis- 
trict, Mr. Cross, chairman. On Monday last the committee 
finished the case of the East London and the Great Eastern 
(Metropolitan Railways) Bills. ‘the preambles were declared 
proved, and the clauses were got through. This case involved 
an important change from the plan of the works already autho- 
rised. Jt was originally intended that the Great Eastern aud 
the Ea-t London should run into a new station in Liverpool- 
street, the Great Eastern over head to the first floor of the 
station, and the East London under it to a low-level station on 
the basement. It is now proposed, to save cost, that they should 
jointly run in upon the same level. The South-Eastern, the 
London, Chatham, and Dover, and the Midland asked for run- 
ning powers over the East London. The committee agreed to 
report to the House that the South-Eastern and the Chatham 
should have the same facilities as the Brighton, with which the 
East London Company has an agreement, but the Midland was 
“left out in the cold” as having no claim to recognition, notwith- 
standing that it is a great company. 

The most important case of the week—in some respects of 
ths session—is that which was concluded on Monday after a 
thorough hearing—the North British ‘lay Bridge bill. This is 
a scheme of importance as involving the greatest engineering 


private 


work of any bill of the session, and, further, as a vitally important | 


strategical move on the part of the North BritishCompany. The 
engineering work consists—as the main feature—ot a bridge 
over the Frith of Tay opposite Dundee. The estuary is there 
about two miles wide, and the bridge to cross it will be about 3440 
yards long. There will be fitteen central openings of 200ft. span, 
the roadway to be 100ft. clear above high water. The ends of the 


bridge will have a series of openings of 120ft.and 60ft. wide. | 


The deep water portion of the work will be about three-quarters 
of amile in length. The depth of water ranges from 15ft. to 
30ft., and the tide rises from 15it. to 20ft. 
and hopeful to have to state that the project has the cordial ap- 
proval of all the local authorities, and that the only opposition 
offered—and it was but feeble—was by the rival line—the Cale- 
donian. The strategical importance of this Tay Bridge scheme 
is at once apparent when the saving of time and distance are 
glanced at. 

From the Eastern and North-Eastern districts of Scotland 
Edinburgh is the key to the south, and Carlisle is the key to the 


t of England. The dista : Sdin- | 
dev ey Bape cag © distances between Dundee and. Edie | pany. The committee had not pronounced when we left the 


burgh by the Scottish Central and Perth is 114} miles; by the 


In° 


it is satisfactory | 


| abandon a certain branch of the said Ramsay Railway. 


They did not negotiate with the understanding that their pro- 
om dona to be disfigured for no practical purpose. The line 

has been objected to as costly, but there can be little question 
that, if there is ever to be a line through the district at all, the 
owners of the present line can complete it much more cheaply 
than any other body, possessed, as they are, of the lands and a 
large portion of the works, Lord Derby's committee came to 
the conclusion that companies should not abuse the Legislature, 
landowners, and the public, by petitioning for lines unless they 
were able and resolved to make them, and that the public 
interest and parliamentary consistency demanded that the 
Brighton Company should complete their engagement. Several 
other opposed bills of minor importance have been got through 
in the Commons’ committees in the course of the week. Amongst 
others, in group No. 3, Sir Hedley Williamson chairman, the 
Ilfracombe and Barnstaple (No. 2), which lasted for several days. 
The opponents were the South-Western Company and Sir Wm. 
Williams, a landowner who was induced to accept terms offered 
by the promoters, and the preamble was passed, The same com- 
mittee has als» passed the Bristol and North Somerset, a short 
Jocai line for mineral traffic. The opponents were the pruprie- 
tors of a tramway and a canal in the locality. 


TuurspaY Eventna. 


Mr. Shaw Lefevre’s Select Committee on the Government 
Tramways Bill, and the whole subject of tramways, had another 
meeting to-day. There was a very large attendance of parties 
interested or their representatives. A great number of petitions 
have been seut in by parties praying to be heard by counsel 
against the bill. ‘he petitioners include numerous railway com- 
panies, many road trustees, the Corporation and Board of Police 
of Glasgow ; the corporations of Manchester, Birmingham, and 
Salford ; the owners of collieries ; the tramway companies in ex- 
istence under parliamentary powers ; the promoters of tramways, 
and a host of other parties interested. It may give an idea of 
the probable extent of the inquiry, if not of its character, to say 
that the committee divided the petitioners into eleven groups, 
and decreed that one counsellor should represent each group. 

To-day the cases of the Metropolitan and Metropolitan District 
Bills were entered on by Mr. Cross’s committee. Group 1: the 
Metropolitan Bill is to authorise the abandonment of the portion 


of the Tower-hill extension between the east side of Bishop=gate- | 


street and the authorised termination at Tower-bill. The 








Metropolitan District Bill is to authorise the construction of a | 
railway from the authorised line at Blackfriars to the Mansion- | 
house under the new street, with a station between Lambeth- | the currents there might be inserted a conoid, so shaped that each 


hill and Great Trinity-lane, with workmen's trains at 1d. per | particle of air should preserve its uniform velocity, 


journey, and limited liability. Mr. Fowler, engineer in chief 
of the Metropolitan and Metropolitan District lines, was 
examined, and gave his evidence very firmly that the Metro- 
politan Extension to Tower-hill would not be worth making 


city, or a ball-governor with the balls spread to running position. 
Now the pressure attainable by any rotary fan was an exceedingly 
low one when idered in p d x square inch ; thus, a 
column of water of l4in. or 16in, gave velocities dangerously near 
the strength of materials of which fans were constructed, in re- 
sisting centrifugal force, and a column of water Tin. or 8in. was 
attainable only by very high speeds. In fact, a pressure or suc- 
tion of 3in. or 4in. was nearly as large as could economically be 
attained, in delivering a quantity of air, when the friction of 
machinery at high velocities, the want of adhesion of belts, and 
certain other considerations of the friction of air on the vanes, 
were accounted for. Thus, the largest differences of pressure were 
less than the ordinary atmospheric disturbances, as indicated by 
the barometer. 

It was possible to construct a series of fans, following from one 
to the other, and to increase the pressures by repeated efforts ; 
and this method was applicable to many purposes where the 
volumes to be moved were beyond the scope of a pump, and the 
pressure was relatively low to that obtained from pumps. So far 
as volume was concerned, a very small fan represented the largest 
blowing engines at blast furnaces, This limit of efficiency, as 
regarded pressure, was the first limit of a rotary fan. — 

Since the terms, pressure on the one hand and suction on the 
other, were interchangeable, and did not vary so much as the atmo- 
sphere, it happened that the suction fan of the most economic 
proportions was identical with the blast fan b. st adapted for the per- 
mae of duty. This condition was regarded as of the highest 
importance in simplifying the study of the fan question. 

But the propositions, that the fan of suction was that of blast, 
and that suction and pressure were interchangeable, implied and 
carried with them the conclusion that the action derived from the 
shape of the blade should be the same on the entering air as on 
that leaving the fan. This condition, however, was only incident 
to one particular shape of blade, that was one where the angle of 
the blade at any point wasconstant with any radial line at that 
point—in other words, was a logarithmic. v‘ral. This angle might 
be from 0 deg. to 90 deg., that was fron: a straight line to the 
impossible case of a series of concentric circles, but the shape 
would insure each part of the blade giving an impulse to the air in 
contact with it proportionate to the velocity of that point round 
the axis. ‘Taking this form of blade, and supposing the air to be 
impelled with velocities proportionate to the radial distances from 
the axis, then the area of each concentric ring should diminish as 
the length of the radii increased. Tie calculations and the for- 
mula for determining the section of the cone of the fan from the 
mouth to the periphery were then given. ‘ 

At the entrance of a fan, the direction of the currents of air was 
at right angles with the plane of rotation ; and, in the case of the 
ordinary fan, takingin air at both sides, the two entering cur- 
rents were directly opposed to each other. In the centre between 











and be gra- 
dually diverted into the direction desired. The conoidal mouth 
of tae fan should be of such a shape as to give a constant area to 


| the passage formed between a newel, or corner round the mouth, 


unless it was to meet there the Metropolitan District line, | 


and complete the inner circuit; if the circuit was not to 
be completed the best terminus of the Metropolitan would be at 
Bishopsgate-street. Mr. Parsons, chairman of the Metropolitan 
Company, was also examined, and was hard pressed by Mr. 
Rodwell and Mr. Sargood as to the financial condition of his 
company. Mr. Parsons answered all questions put to him with 
perfect candour and unreserve. The further hearing of the case 
was adjourned. 

The other bills that have occupied the Commons’ committees 
have been the Bristol and North Somerset, disposed of to-day ; 
the Barnstaple and Ilfracombe (No. 2), again brought furward, 
on clauses, and cleared offin Group 3. In Group 7 the Clyde 
Navigation and the Caledonian (Tay Ferries) bills, the first of 
| which was got through and the latter adjourned. There have 

been sittings alsoon Groups 5 and 6, Mr. Hardcastle chairman in 
| one, and Mr. O'Reilly in the other. Mr. Hardcastle’s committee 
commenced with the Chesterfield and Brampton Railway, and 
the Midland Company’s bill for additional powers. Mr. O'Reilly's 
committee had an important case in the Great Eastern bill to 
vest the Ramsay Railway in the Great Eastern Company, and to 
The 
Great Northern Company opposed, on the ground that the Ram- 
say Railway was an admitted invasion of their territory. The 


| Great Northern Company's bill, heard by the same committee, 
| was for the abandonment of the Watford and Edgware Railway, 


Tay Bridge and Burntisland, over the North British, it will be | 
48} miles. By the first route to Carlisle is 173 miles; by the | 


Tay Bridge and Burntisland, 1464 miles. From Inverness, vid 
the Scottish Central, Perth, and Aberdeen, to Edinburgh, is 
292 miles ; by Tay Bridge, 229} miles ; t» Carlisle by the one 
route, 349} miles; and by Tay Bridge, 327} miles. 


The | 


distance between the ancient kingdom of Fife and Forfarshire 


will, of course, be greatly diminished by the direct communica- | 


tion, and the produce of the extensive coal-fields of Fife will be 
sent more quickly and eheaply for shipment at Dundee, and for 
consumption in that thriving town, and at Montrose, Arbroath, 
and throughout the county ot Forfar. 
come to Dundee laden with jute and other cargoes actually 
leave the port in ballast ; a large quantity of the coal consumed 
in Dundee is brought from the Durham and Northumberland 
coal-fields ; the managers of the North British Railway have 
now to withhold traffic to Dundee because of the inability 
of the ferry to take it. In view of all these circumstances, it 
will be admitted that the directors of the North British, their 
officers, and the numerous provosts of Scottish burghs who ap- 
peared in the committee and gave evidence in favour of the Tay 
Bridge scheme, have done a capital week's work for the North 
British Company in persuading Mr. Floyer and his committee 
to pronounce the preamble proved. 

Another important cause determined since our last is that 
of the Brighton Company, who petitioned for an omnibus bill, 
the weightiest passenger in which, and by far the most important, 
was the proposal to abandon the Surrey and Sussex Junction 
line. The bill was most vigorously opposed by landowners and 
the inhabitants of Oxted and other plac2s on th2 line. The pro- 
ceedings in this bill commenced in the Lords, who, by the way, 
have sixty-six bills assigned to them in which they initiate pro- 
ceedings. The Lords’ committees consist of five members, the 
Commons’ committees of four. The proceedings in the Brighton 
case were takea in the Painted Chamber, the Earl of Derby 
chairman of the committee. It was scarcely to be expected, if 


precedents count for anything, that the Brighton Company would. 


be released from their obligation to make the line after the Mid- 
land Company had been held to their engagement in the matter 
of making the Settle and Carlisle line. “he opponents of the 
bill, as stated, were landowners and the inhabitants of the dis- 
trict through which the line—of about twenty-two miles—is to 
pass. A great deal of the work has been done, and it is too much 
to expect that landowners will be content to have their estates 
intersected with 
bankments, even 


Many of the vessels that | 


authorised in 1364, and to provide for a superannuation fund 
and a guarantee fund for the officers and servants of the com- 


room, 

Since Lord Derby’s committee disposed of the Brighton Bill 
they have been occupied with the Birmingham Water Bill, 
against which there is a host of opponents. The case was further 
adjourned until to-day. 








INSTITUTION OF CIVIL ENGINEERS. 
Marcu 22nd, 1870. 
CHARLES B. VicNoLes, Esq., F.R.S., President, in the chair. 


THE paper read was ‘‘On the Conditions and the Limits which 
govern the proportions of Rotary Fans,” by Mr. Robert Briggs, 
of Philadelphia, U.S. 

The author stated that, by the theoretical investigations of 
Redtenbacher and Rittinger, of MM. Combes and Péclet, and of 
Mr. Appold, as well as by the recent practice of constructors of 
fans, the conditions and the limits that would be attempted to 
be established were more or less acknowledged. 

A rotary fan might be said to consist, primarily, of a certain 
number of tubular passages, which were rotated about a lineal axis 
at right angles to the direction of the passages, whereby a given 
volume of air, impelled either by centrifugal force or by the shape 
given to the tubular passages radially, was moved at a determined 
pressure. In other words, it might be conceived that a shaft re- 
volved, upon which was placed a disc or set of arms, to which disc or 
arms some blades or vanes were attached, the zone of blades or 
vanes having sides or a casing, either in close proximity to the 
edges of the blades or vanes, or attached to and made to revolve 
with them ; and then the area enclosed between any two blades 
or vanes and the sides or casing might be considered as a tubular 
passage, with an entrance at the centre of the fan and an exit at 
the periphery. The conclusions drawn by M. Péclet, from a course 
of reasoning based upon the tube example, were at variance with 
the experience of the author of the paper, and might be extended, 
first, to a tube closed at the axial end and open at the periphery, 
when the partial vacuum would correspond to that due from the 
velocity of a body of the density of the atmosphere at the time, 
falling with the velocity at which the extremity moved; and, 
secondly, to a tube closed at both ends, when, whatever might be 
the density of the enclosed atmosphere, the pressure on the axial 
end would be less than that on the outer end by that due from the 
yelocity of a body of the density of the enclosed air, falling with 
the velocity at which the extremity moved. Hence, whatever the 
shape of the vanes of a fan, its maximum pressure or suction in- 
volved no delivery whatever ; and if a fan were so proportioned 





that no regurgitations took place as the blades passed any point in 
the case, such a fan would consume no power when it was closed, 





ugly, unmeaning, and useless cuttings and em- | either at the inlet or the outlet, or both, for it was performing no 
although they have been paid for thelr laid. werk, "The couah . ea 





ition was that of a fly-wheel at a uniform velo- 


and the surface of the conoid. The calculations and the formula 
demonstrating the outline of the conoidy were then given. 
With this section of mouth, and that previously described for the 
zone of the blades (supposing them to be a logarithmic spiral), and 
with the supply of air which the velocity of the tips of the blades 
demanded, the air would enter with the least resistance until it 
reached the blades, would fill the fan whilst it was accelerated, 
and be discharged with maximum effect 
~ Ina fan 10ft. in diameter and only 2ft. in width at the circum 
ference, and having 62°83 square feet of area of discharge, the 
openings on both sides should be 7°42ft. in diameter and 3°63ft. 
wide at the inner edge of the zone of blades. This left only 1°29ft. 
for the width of the zone of blades from the opening to the peri- 
phery. But the zone of blades was made as wide as 2ft. at the 
disc, so that the average width of the zone was 1°65ft. 

In the years 1856 and 1857, the author, who was then employed 
as one of the principal assistants upon the works of the United 
States Capitol Exteusion and the Washington Aqueduct, under 
the engineering charge of Captain (now Major-General) M. C. Meigs, 
had delegated to him the investigation of what form of fans 
should beemployed in ventilating the buildings of the Capitol. 
A series of experiments with models, based on the reasoning ad- 
duced in the paper, gave as the best shape or curvature to the 
blades that which had been indicated a logarithmic spiral of 
45 deg., and showed a loss of mechanical effect when, within the 
zone of blades, the number of blades employed exceeded that 
which allowed the heel or inner edge of one blade to much more 
than pass the point or outer edge of the next ina radial direction, 
or in the direction in which the current of air, when the maximum 
discharge was occurring, passed, 

The same rule would hold good with fans having radial blades ; 
for as then the direction of the current was at an angle of 45 deg. 
to the radius vector, the overlapping of the opposite ends of the 
two contiguous blades in relation to the current would take place 
in the same way. Taking a fan of 10ft. in diameter of the pro- 
portions assum-d, where the zone of blades had been stated to be 
1°65ft. in average width, about sixteen blades would be required 
forafan with blades atanangle of 45 deg., aud about twenty-fourfor 
the same fan with radialblades, The fan heredescribed was narrow, 
with alarge opening on both sides, and numerous biades, as com- 
pared with the usual practice ; but it possessed the merit of being 
the smallest in external diameter, of having the largest capacity. 
and the least surfaee friction compatible with the contact of the 
air with the blades. 

In conclusion, tables were given of the presumed duty of fans 
for different uses, admitting of practical application to many 
purposes ; including the capacities of a 10ft. fan, with an unre- 
stricted discharge, and a discharge restricted to half the quan- 
tity, of fans to be used for the ventilation of public buildings or 
mines, for the supply of air under grates of puddling or heating 
furnaces, and to tuyeres, or cupolas, smith’s forges, hollow fur- 
naces, &c. In each case the tables embraced the following parti- 
culars: the number of revolutions and the quantity of air deli- 
vered per minute, the pressure, the proper dimensions of the 
pulleys, and the horse-power required for the several conditions, 





THE first of the series of Annual International Exhibitions of 
selecte:| works of Fine and Industrial Art and Scientific Inventions 
will be opened at South Kensington, London, on Monday, the Ist 
of May, Is71, and closed on Saturday, the 30th September, 1871. 

LonDON AssociATION OF ForEMEN ENGINEERS. — At the 
monthly meeting, to be held on Saturday, the 2nd prox. (8 p.m.) 
Mr. J. M. Hyde will read a paper ** On Deflecting Armour-plated 
Ships for Coast Defence,” illustrated with models and diagrams. 
Non-members interested in the subject will be admitted on appli- 
cation to the Secretary at the City Terminus Hotel on the even- 
ing above named. Mr. Newton (Royal Mint) will preside. 


Tue Carrrince Question.—In the public interest we feel com- 
pelled to protest aga:nst the continual misrepresentations of the 
United Service Gazette in the matter of the late cartridge trial at 
Woolwich. That journal caanot but know that the £400 prize 
was not given to Mr. Daw because his cartridge was better than 
General Boxer's. The latter cartridge was not allowed to be put in 
competition, and Mr. Daw’s was pronounced by the sub-committee 
to be the only one sent in “‘likely to fulfil the conditions of the 
War Office advertisement.” Thus Mr. Daw had the battle all to 
himself, and, of course, he won. But the report also said that 
the service cartridge was in every way superior to Mr. Daw’s, and 
yet, in spite of this, the United Service Gazette still persists in 
claiming for Mr. Daw the superiority on the strength of having 
taken the prize. Such statements are evidences of either ignorance 
or dishoiiesty on the part of the conductors of the journal, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


8767. Cant WOLFGANG Ae agen City-road, London, ‘‘ Improvements in 
steam and other lifeboats and vessels, and in boilers for steam lifeboats 
and vessels.”—30th December, 1869. 





237. CHarLes Lunciey, Greenwich, bag “Im its in the con- 
struction of ships or vessels, and bolts an nuts for ‘or fastening the 
rts together ; also in the whe ok 1. and of 


to be applied to such mgt vessels to assist in steering and propelling 
them through intricate els.” —26th January, 1870. 

288. Emite Dorasta, Rue de Berry, Bordeaux, Paris, “‘ An improved hat 
cover.”—lst February, 1870. 

441. Gustav Lieperknecat, Wismar, era “Improved 
apparatus for a and arranging hair.” 

442, Henry DUvupPLanp, levart Bonne Nouvelle Paris, ‘‘ Improved 
mode and means is preventing dampness in saltpetre.” — 15th 
February, 1870. 

583. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the manufacture of wrought metal wheels, and in machinery 
for the same.”—A commeuniociion from Claude Brunon, Barthélemy 
Brunon, and Gabriel Brunon, Boulevart St. Martin, Paris.—26th 
February, 1870. 

586. Ropert Twiss Surron, Langham-street, London, “ pone wapenn 9 in 
apparatus for checking the rece sar oe se by money-takers, for recording 
the number and class of admission.” 

589. Rowert Rickarpson, Great George-street, Westminster, ‘‘ Im- 
provements in ports, harbours, and landing stages.”—28th February, 
18790. 

604. Ropert Witt1AM Taomson, Edinburgh, Midlothian, N.B., “ Im- 
proved arrangements for applying steam power in cultivating land.” 
605. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in railway carriage wheels.”"—A communication from Hiram 
Washington Moore, Jersey, Hudson, New York, U.S., and Francis 
Bloodgood, Charles Boughton Wood, and Frederick Weod, New York, 

U.8.—lst March, 1870. 

607. Davip Forses, York-place, Portman-square, London, and ASTLEY 
Paston Price, Lincoln’s-inn-fields, London, ** Improvements in the 
treatment of sewage and the production of manures.”—2nd March, 
1870. 

621. Georce Henry Evtis, Gracechurch-street, London, ‘‘ Improvements 
in ladders.” 

623. Ricaarp BoyMan Boyan, Park-hill, Clapham Park, Surrey, “ Im- 
provements in the machinery for propelling vessels and aerial 
machines by reaction, parts of which are applicable to forcing fluids 
for other purposes.” 

625. Joun’ Bowrau, Portsmouth, Hants, ‘‘ Improvements in communi- 
cation between passengers, guard, and engine-driver, or either of 
them.” 

627. Samuet E.kens PHi.uips, Francis-terrace, Hackney Wick, London, 
* [mprovements in electric cx ibles or conductors.” 

620. Joun Stuart Jonnstone, Ayr, N.B., ‘A new or improved motive 
power engine.” 

631. ALFreD Vincent Newton, Chancery-lane, London, “ Improvements 
in fluid meters.”—-A communication from José Francisco de Navarro, 
New York, U.S. 

633. Freperick Warton, Staines, Middlesex, “Improvements in the 

construction of houses and other buildings or structures.” 

635. JaMes THEeopore Grirrin, Upper Thames-street, London, ‘ Im- 
proved means of oiling the bearmgs and journals of revolving shafts, 
spindles, and pins of reaping and mowing machines.”— A cx 


681. AcausTe VILLEPIGUE, iareoainn, —— ay Peckham, Surrey, 
“Improvements in apparatus fi communication from 
Floran Ferdinand Villepigue, Rue V Violet Paris. 

682. Ropert ARTHUR WHIFFEN, _Essex, ‘‘ A new construction of 
tapping-cock or apparatus for dra’ liquids from casks or other 

683. Joun Porson, Paisley, Renfrewshire, N.B., “Improvements in 

at pa in t es employ yed therefor.” 

ARLES Henry WILLIAMS, ‘bury-on-Severn, pomcegention, 
“Improvements in means for curing skin diseases in animals. 

685. Wittiam Cowan, ALEXANDER DonaLpson, and Joun SANDILANDS, 
Edinburgh, Midlothian, N.B., ‘‘ Improvements in dry ry gas meters.” 

686. James Lee Norton, Belle  Sauvage-yard, London, “‘ Improvements 
in looms for weaving.” 

687. James Lano, Cockspur-street, Charing Cross, Westminster, ‘‘Im- 
provements in breech-loading fire-arms.” 





688. WittiaM Ropert Lake, ith buildi London, “An 
improved method of and apparatus nent execu submarine construc- 
tions.”—A communication from Fran eutng 

689. Georce Preston and JoHn may Deptford, Kent, “An im- 


so Le oe for preventing waste of water in dwellings and other 

ere the constant supply service is laid on.” 

690. ‘oa WynDHaM, § Southover Grange, near Lewes, Sussex, ‘‘ Im- 
provements in bicycles. 

391. Wittiam Epwarp Newron, Chancery-lane, London, ‘‘ Improved 
apparatus for generating steam or elastic vapours for actuating motive 
power engines.”—A communication from Jean Baptiste Givord, Paris. 

602. ‘Io en | se Southport, Lancashire, ‘ im ed 

OSEPH HOPKINSON, cas) ‘An ved arrange- 
ment of furnace and boiler for the generation of steam.” 

694. James Durrey, Chelsea, London, “ Impr ptacl 
intended to be used as a protection from fire.” 

696. Joun NEILson, Glasgow, kshire, N.B., 


“ Improvements in the 
manufacture of hollow « cast, —_ cooking utensils, and in the means or 
apperatus employed | to th “er 

e 


ted therewith, part of which 
apparatus is of other articles.” 

700. WittiaM Ropert LakE, Southampton-buildings, London, “An 
improved mode of etching relief plates for surface printing. "A com- 
munication from John McLoughlin, Morrisania, and Edmund McLouglin, 


New York, U.8.—9th March, 1870. 


{nventions Protected for Six Manito on the Deposit of 
Complete Specifications. 


698. Wi1LL1AM OLDFIELD WiLson, Liverpool, ‘“‘ Improvements in millstone 
picks.”—9th March, 1870. 

709. JosepH ARNO TAaTRo, Hartford, Connecticut, U.S., ‘‘ An improved 
process for converting the whole product arising from the distillation 
of crude petroleum into a safe burning oil.”—10th March, 1870. 

725. HENRI ADRIEN BONNEVILLE, rin nme Piccadilly, London, 
“ Certain new and useful i hines for setting types. * 

—A communication from John Ten Eyck ! Slingerland, New York, U.S. 
—11th March, 1870. 

744. WILLIAM Rozert Lake, South t London, “ Im- 
proved apparatus for indicating a deficiency of water in steam boilers, 
and for regulating the supply of water thereto.”.—A communication 
from Rufus Nutting Pratt and Robert Berryman, Philadelphia, 
Pennsylvania, U.S., and Francis A. Pratt and Samuel Coit, Hartford, 
Connecticut, U.8S.—14th Murch, 1870. 

746. JAMES Joun Stevens, JAMES JouN FREDERICK STEVENS, and 
Warwick ALAN Stevens, Southwark Bridge-road, Surrey, “‘ An im- 
proved apparatus for working points and signals on railways.”—l4th 
March, 1870. 

767. Peter WILLiaM Spencer, Raygill, Lothersdale, Carlton, Yorkshire, 
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tion from Walter Abbott Wood, Hoosick Falls, New York, U.8S.—3rd 
March, 1870. 

637. Ropert Younc, Glasgow, Lanarkshire, N.B., 
machinery for hulling or treating grain.” 

638. Henry Stepe and Witttam Avuocustus Gorman, Denmark-street, 
Soho, London, and Tuomas Forsver, Streatham ‘Common, Surrey, 
‘* Improvements in diving dresses.” 

639. James Rapuaet, Alderney-road, Mile-end, 
umbrellas, parasols, "and sunshades.” 7 

640. Witt1aM Epwarp Gepce, Wellington-street, Strand, London, “ An 
improved syringe for sub-cutancous extractions and injections.”—A 
communication from Georges Dieulafoy, Faubourg St. Martin, Paris. 

641. Wittiam Tyrer, Brook Lawn, Birkdale, Southport, Lancashire, 
“Improvements in propellers for ships or other navigable vessels.” 

643. Epwarp Joun CowirsG Wetcn, Eden Works, Hampstead-road, 
London, “ Improved apparatus for using the lime- light for theatrical 
representations and other purposes. 

644. James ALEXANDER MatrHews, Runcorn, Cheshire, “ Improvements 
in machinery for moulding bricks, tiles, and other like articles.” 

645. JaMes ALLISON Hoce, jun., Gracechurch- street, London, ‘* Improve- 
ments in the construction of safety lamps used in mining, ooliery, 
and other underground operations.” 

646. Samuet ConEN, Sekforde-street, London, ‘‘ Improvements in water- 
proof garments.” 

648. ALEXANDER FripericH Witnetm Louis, Upper Spring-street, 
Portman-square, London, “‘ Improvements in or aqulieable to chairs, 
sofas, and to all kinds of seats with or without backs.”—4(h March, 
1870. 

651, JAMES Strano, Glasgow, Lanarkshire, N.B., ‘Improvements in 
dressing, stiffening, or finishing and printing textile materials and 
ft abrics and paper. 

652. Exisan Ropinson, CHARLES FrepericK RosBinson, and JAMES 
Recame HybDE ANDREW, Stockport, Cheshire, ‘‘ Improvements in ma- 
chinery for twisting, compressing, and rolling tobacco, upplicable also 
to rolling, compressing, and drawing metals.” 

653. Henry Sykes, Green Bank, Cleckheaton, Yorkshire, ‘‘ Improve- 
ments in machinery or apparatus for spinning or twisting worsted or 
other fibrous substances.” 

€54. Exocu Opensuaw Taytor, Marsden, Yorkshire, and Georce Frexp, 
Dewsbury, Y orkshire, bie Improvements in apparatus for moulding 
flanged and socket pipes and columns.” 

655. Grorce ELuiott, Great George-street, London, ‘‘ Improved means of 
ventilating and reducing the temperature of rooms or apartments in 
vessels, buildings, and other structures.” 

656. SAMUEL HowaRD Stott, Rochdale, Lancashire, ‘‘ Improvements in 
the treatment or preparation of yarns for weaving, and in machinery 
or apparatus connected therewith.” 

657. Eowin Bray, Fulneck, Yorkshire, and Joun Crospy HARGREAVES, 
and Francis Hewry Srv BBs, Hunslet, near Leeds, Yorkshire, “*Im- 
provements in apparatus for burning and consuming smoke.” 

659. Frank CLARKE HILLS, Chemical Works, Deptford, Kent, ‘“ Improve- 
ments in sea-going vessels.” 

660. SrepHen Merepitu, Burnt Tree, Tipton, St 
ments in puddling and —7 furnaces.” 

661. Josern Hipkiss, Swan Village, near Tipton, Staffordshire, and 
SamueL Wuirenouse, Tipton, Staffordshire, ‘‘ Improvements in sad 
irons and other smoothing irons.” 

662. James EpwarpD Ransome and Joun Robert JeFFERtes, ipswich, 
Suffolk, “ Improvements in double-furrow and other ploughs.” 

663. Frank THEOPHILUS FERGUSON, 
“ An improved device for holding letters and other documents.” 

664. ALEXANDER MELVILLE CLARK, Chancery-lane, —— iE ange 
ments in the application of power for the prop 
common roads or railways, and in apparatus connected therewith, mA 
communication from Henri Adolphe Corbin, Boulevart St. Martin, 
Paris.—5th March, 1870. 

665. Epwarp Woop, Port Hill, near Burslem, Staffordshire, and Harry 
CoGHILL, Newcastle-under-Lyme, Staffordshire, “A certain improve- 
ment in potters’ glazes.” 

668. JaMEs HARGREAVES, Appleton- ~within- Widnes, Senet, and 
Tuomas Rosinson, Widnes in the manu- 
oo 3 and application of chlorine’ and in apparatus employed 
therein 

669. Witt1aM ATKINSON FELL, Troutbeck Bridge, Windermere, Westmore- 
land, ‘‘ Improvements in reaping and mowing machines. 

670. Pierre JoserPH Rosine, Paris, “Improved steam boilers and 
furnaces, utilising the lost heat of lime, cement, brick, or other 
circular or other kilns.” 

71. Jonn Brooks, Gracechurch-street, London, “An improved watch 
protector.” 

672. Henry Herbert, Charterh , London, ‘‘ Improvements 
in boxes for containing furs and protecting them from the ravages of 
insects.” 

73. Wittiam Epwarp Newton, Chancery-lane, London, pn a 
apparatus for injecting and reducing liquids to a state of =he 
— subdivision.”—A communication from Alcide Sanial 


“Improvements in 


“Improvements in 


ffordshi “ry 
, “Improve 
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Londun, 








tailed 





674. , WILKINe, See | Kent, “Improvements in the 
construction of shi and other vessels 

675. Wituiam Law, Kilbagi bagie, Clackmannan, N.B., ‘Improvements in 
the manufacture of pulp for making paper or papier mache, and in the | 
apparatus employed therein.”—7th Sark, 1870. 

677. Cuartes James Fox and Ropert LARCHIN, King’s Cross-road, St. | 


hae de London, ‘Improvements applicable to reaping and mowing 

machines. 

678. Joun Precrome, Plaistow, Essex, ‘‘ Improvements in the construc- 
tion of rails for railways.” 

680. Samuet Brooks and Georcr Harrison, Union Ironworks, West 
Gorton, near a agen and see ab ny x, Leigh, near x, Manchester, 


“ Improvements in 





| 3233. WiLLiaM a Manchester, “ 


ts in limekilns and similar kilns.”—15¢h March, 1870. 


Patents on which the Stamp Dt Sow of £50 has been Paid. 


755. Witttam Ropert Lake, South buildi London, ‘ Rotary 
engines and pumps.”—15th March, eer, 





779. WitttaM Henry Parsons, Swansea, Glamorganshire, ‘Setting 
boilers, &c.”—18th March, 1867. 
883. Erastus Bricnam BiceLow, lon ham Hotel, Portland-place, 


London, “‘ Looms for weaving. 6th Murch, 1867. 

768, THoMmas SHEDDEN, Ardgarton House, Lochgoilhead, Argyleshire, 
N.B., ‘* Breech- loading eunen ”"—16th Murch, 1867. 
776. FRANCIS HERBERT WenuaM, Union-road, Clapham, Surrey, ‘‘ Heated 
air engines.”—18th March, 1867. 

789. CHRISTIAN ALLHOUYSEN, Neweastle-upon-Tyne, ‘Treating small 
pyrites.”—19th March, 1867. 

797. Witttam McApam and Sicismunp Scuuman, Glasgow, Lanarkshire, 
N.B., “ Protecting bottles.”—19th March, 1867. 

1027. Wittiam Aparr, Liverpool, ‘“‘ Pumps.”—5th April, 1867. 

774. Joun Smiru, High Crompton, near Oldham, Lancashire, “Cleaning 
waste.”—18th March, 1867. 

803. Jonn WittiaM Yates, Birmingham, ‘ Handles of spades, shovels, 
&c.”—20th March, 1867. 

857. THomas PEBARDY, St. Paul’s-road, St. Pancras, London, “ Stays or 
artificial —— for the human body.” —25th March, 1867. 

858. Henry Fassmann, Southampton-buildings, Chancery-lane, London, 
“Securing bales of cotton, &e.”—25th March, 1867. 

787. Francis GRecory, Salford, Lancashire, ‘‘ Refrigerating.” — 19th 
March, 1867. 

818. Henry Ciirton, New Bond-street, London, ‘‘ Refrigerators, &c.”— 
21st March, 1867. 

“ Raising, lowering, and 





822. James ALFRED LimBert, Gravesend, Kent, 
moving heavy bodies.”—2lst March, 1867. 

837. Joun Lawson, Leeds, Yorkshire, ‘‘ Spinning flax, tow, hemp, &c.” 
22nd March, 1867. 

915. MatrHew Piers Watr Bovitox, Tew Park, Oxfordshire, ‘‘ Re- 
ceiving motion or energy from fluids. "—28th March, 1867. 

755. Witut1aM Ropert Lake, South , London, “ Rotary 
engines.”—15th March, 1867. 

842. Henry WILDE, Manchester, “lactro magnetic and magneto-electric 
induction machines.”—23rd March, 1867. 

1049. Witttam Tuomas HEN Ey, St. John-street- road, London, ‘‘ Wire.”— 
8th April, 1867. 

1128. WiLt1aM WEILD, Manchester, ‘‘ Winding yarn or thread on to bob- 
bins, spools, &c.”—16th April, 1867. 


Patents on which the Stamp Duty of £100 has been Paid. 

719. Writ1aM Syminoton, Market Harborough, Leicestershire, ‘‘ Roasting 
and treating coffee, &c.”—~18th March, 1868. 

“2 GrorGes De LaIRe, Paris, “ Brown colouring matters.” —17th March, 


732. yo Moret, Rue du Marché, Brussels, Belgium, ‘‘ Generating 
carbonic acid. "18th March, 1863. 





Notices of Intention to Proceed with Patents. 

483. Samuet Witson CLark, Tower Royal, London, and Witttam Ropert 
Syxes, Clapham, ‘‘ Hand signal and other lamps.”—18th February, 1870. 

505. SAMUEL Hoime, Stockport, 
February, 1870. 

512. WiLL1aM Bripors Apams, Woodstock Lodge, Granville Park, Black- 
— “Railways, tramways, common roads, and vehicles to run 

ereon. 

518. Witt1am Apams, Glasgow, ‘‘ Dressing stone.”—22nd February, 1870. 

523. Witt1aM Epwarp Newton, Chancery-lane, London, “Springs for 

es.” —A communication from Andrew a= Bee 

524. aaeew ApRIEN BonneEvILLE, Sackville-street, Pi gg me 

“Making the legs of half-boots.”—-A communication agg Bas 
Badaracco. 

530. Georce Rypitt, Grove House, Dewsbury, ‘“ Purifying mill waste, 
refuse flock material, and redyeing the same for fremanufacture, also 
making manure. 23rd February, 1870. 

541. Wy ApRIEN BonneviL_e, Sackville-street, London, 
“Steam 
Audemar.—24th February, 1870. 


564. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, “ Actuating | f 


—_ and other machines worked by a e.”—A communication 

es Henry Willcox.— 25th February, 1870. 

578. AtaES GopiLLot, Rue hechouard, Paris, ‘ me gaia 
communication from Ferdinand Waldejo.—26th Februa 

599. Louis Sterne, Great Queen-street, Westminster, “ 1eel tires.” 

604. Henry Haywarp, Paterson, New Jersey, “Yarns and fabrics con- 
taining horsehair. "1st Marek, 1870. 

630. James Convers MORRELL, Leyland, Lancashire, “‘ Treating sewage.” 
—8rd March, 1870. 

649. JuLivus ALLMAN, Manchester, ‘‘ Dressing or sifting grain.”—A com- 
munication from Nagel and Kemp.—5th March, 1870. 
$216. Perer WALKER and ANDREW WALKER, Brougham-road, Dalston, 

“ Gas meter.”—Sth November, 1869. 
; 3228. RicHaRD JONES, Birmingham, “ A paper, card, or form holder.”— 
9th November, 1869. 
$231. Axtox, BonLKEN, Varel ans ge berdare, sat Lao 
3232. Evan Tuomas, Cardiff-street, dare, ‘ 
a lange "10th 
ont, GroRGE Simpson, Glasgow, and Liowen Srra’ Wiesbaden, 
be “1900. liquids from casks, and elevating the aune."—-1&h Boventer, } 
+ Suaw, Calder Soap Works, Wakefield, ‘ Cutting soap.” 


November, 1869. 


Piccadilly, 
engines.”—A communicatiun from Guillaume Marie Henri j 





“Removing paint from wood.”—2lst 


| when annealed, porti 
| cS © 


3263. CHRISTOPHER BrakKEtL, North Moor Foundry, Oldham, * Motive 


power. 

3265. OSwALD Rose, Bolton, “‘ Pistons.” 

$271. Henry Royati i, “ Letter pillar SS '—12th November. 1869. 

3274. Wittuau Epwarp Gepcz, Snot, 8 London, 

position for coating metal and other surfaces, also for cement or 
= hating —A communication from Jules Crouzieres. 

3275. Witt1am Epwarp Gerpce, rt Strand, London, 
“ Cutting, —_— and wood and metals.”—A communication 
from Dominique Jules 

$281. THoMas ARTHUR leey Dublin, ‘Safety lamp.” 

$282. WittiaM Ricsarpson, Ol /idham, ” Valves o} steamn yo — linders.” 

3283. Henry Hout ORTH G oHuN MacvivaR 
Riosy, Manchester, ‘‘ Cutting or dressing stone. "13th November, 1869. 

3292. CHARLES DENTON ABEL, S&S Chancery- -lane, 

“ Refining and desilvering lead.”—A _Communteation from Gustave, 
Luce, Son, and Rozan.—l5th November, 1 

$299. Gapriet Cuerrit, Manchester, “‘ Hsclds for looms.” 

3309. ae DELACROIX, Boulevart de Strasbourg, Paris, ‘‘ Mano- 
meter. 

8310. bn a Cuno, Castle-street, Long Acre, London, “ Boilers for 

supplying ying baths and other purposes.”—16th November, 1869. 

8314. Tuomas MarsHALt, Clyde- ag Glasgow, “‘ Preventing fouling of 
ships’ bottoms and other artic’ 

3317. ERNEST France, ARMAND Ruiz, Rue d’Argenson, 
Paris, and EpovaRD Le PELierien, Rue Lepic, Paris, “ Looms and 
spindles.”—17th November, 1869. 

$321. Gustave Baron D’ADELSWARD, Boulevart Bonne-Nouvelle, ‘ Re- 
moval of dross out of blast furnaces.”—18th November, 1869. 

. CHartes Denton ABEL, ancery-lane, 
London, “ Utilis’ + Rema ond chaventinne waters as motive power.” 
—A communication from Jules Gabriel Hanriau.—20th November, 1869. 

3399. MicuaeL Henry, Fleet-street, London, “ Movi or transporting 
railway carriages and other heavy bodies from p) to place.”—A 
communication from Hermann Muller. —24th Soaaiee 1869. 

3411. Toomas Brown, Newgate-street, London, “Drilling or boring 
rocks.”—A communication from Charles Burleigh. —25th November, 1869. 

3427. Jon Brunton, Kensington, “Working und locking points and 

"6th November, 1869. 

3491. Joun HENRY JouNSON, Lincoln’s-inn-fields, ‘‘ Spring mattresses.” — 
A a from Francois Ferdinand Cephir Bully. — 2nd 
December, 1 

3518. Witttam Ropert Lake, uth ton-buildi London, “‘ Har- 

ess.”—A communication from David Waldhauer.—4th December, 1869. 
aoal, Jowaruax Law Boorn, Rochester, U.S., ‘ Rails.”—6th December, 
1 














$552. ALEXANDER MELVILLE CLaRK, Chancery-lane, London, ‘‘ Orna- 
mented a § muslin and gauze fabrics.”—A communication fron 
~——- —8th D ber, 

3556. Hemvrica Byk, Leipsic, “ Refini and bleachi 
December, 1862. 

3582. WittiaM Epwarp Newton, Chancery-lune, London, ‘‘ Cutting and 
ey oS conga sheets of papers.”—A communication from Richard 

—Il1th December, 1869. 

sore Pee RoBert Lake, Southampton-buildings, London, PP aor 
and steel bars, rails, and plates, and the furnaces and moulds employ ed 
in such manufacture.” ’_A communication from John Absterdam.—2Ist 
December, 1869. 

3718. Cant Hernricnh Roeckner, Upper Thames-street, and WiL.iam 
Henry Norracort, Mark-lane, London “ Disintegrating wood.” 

$725. ALEXANDER MELVILLE CLARK, Chancery- -lane, London, * Curtains 
and biinde, and pega meng | the same.”—A communication from 
Adolphe T —23rd D ber, 1869. 

58. Richarp Morris, co and MuLorave Panney, Stockwith-on- 
a “* Ammonia from shoddy and other animal waste.” —7th Jan uary, 
1870. 

116. Tuomas Restect, Birmingham, 
tridges.”—13th January, 1870. 

151. THomas WHITEHEAD, Holbeck, Leeds, ‘‘ Wool combing and drawing 
machinery.” —18th January, 1870. 

229. Gustav ADOLPH BucHHOILz, Regent’s Park, “ Manufacturing semo- 
lina and flour.”— 25th January, 1870. 

237. CHartes Lunatey, Greenwich, “ Ships or vessels, and bolts and 
nuts, also steering and propelling. >_96th Janua ry, 1870 

254. RICHARD HawortH, Manchester, Epwin Woopcoc K, Salford, and 
JoserH McCase, Salford, ** Looms.” —28th January, 1870. 

281. CHARLEs Manver, San Francisco, “‘ Windmill, which can also be 
used as a water-wheel, or asa ship’s propeller.”—slst January, 1870. 

871. Aucustus Bryant Caicps, Mark-lane, London, ‘‘ Cleaning, scouring, 
and decorticating grain.”—9th February, 1870. 

421. Jonn Botreriit and Joun Borreriit the younger, Leeds, ‘* Con- 
suming smoke and economising fuel in furnaces.” —12/h February, 1870. 

487. — BaRTHOLOMEW, Doncaster, ‘‘ Getting coal.” —18th February, 





g paraffin.”—9ih 








** Breech-loading arms and car- 


1870. 
492. Ernest Hitt, Nether Edge, Sheffield, *‘ Engine turning or engray- 
ing.”—A communication from Eugene Darier.—19th Februar. y, 1870. 
521. Georce Henry E.tis, Gracechurch-street, London, ‘ Washing, 
ging, and mangling.” —23rd February, 1870. 
543. ALFRED Dickson and Tuomas Law, Leicester, “ Pressed leather.” 
—24th February, 1867. 


ms having an interest in n opposing any one of such applications’ 
a leave particu! in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 





List of Specifications a pubtiahed during the Week ending 


2316, 10d.; 2319, 8d.; ass 10d.: 2331, 8d.; 2332, 8d.; 2354, 8d.; 2356, 4<.; 
4d.; 


2357, 4d.; 2°59, 4d. 1. 4d.: 2362, 10d.; 2364, is 2d.; ; 2365, 4d.; 2366, 8d.; 
2867, 4d.; 2369, 4d 2376, 4d.; 2371, 4d’; 2372. 4d.; 9373, 4d.; 2374, 8d.; 
2376, 4d.; 2377, 4d.; "9878. "1ed.; 2379, 4d.; 2381, 4d.; 2382, 10d.; 2383, 4d; 


2384) 4d.; 2385, 104.; 2386, 6d ; 2387, 1s. 4d.; 2388, 8d.; 3 2389, 8d.; 2390, 8d ; 


2391, 4d.; 2395, 8d.; 2306. ”4d.; 2397, Is. 4d.; 2400, 10d.; 2401, 84.; 2402, 4d.: 
2403, 4d.; 2404, 4d.; 2406, 8d.; 2407, 4d.; 2408, 44.; 2409, 40; 2411, 4d: 
2412, 4d; 2413, 44, ais. 4d.; 2417, 10d.: 2418, 4d.; 2421, 10d.; 2422, 4d 


2428, 4d.; 2424, 4d. 2425, 4d.; 2426, 4d.; 
*,* 8 cations will be forwarded by post from the Patent-office on 


2428, 10d. 


' recei of the amovnt of price a Sums exceeding 5s. must be 
remii by Post-office Order, 4-3“ at the Post-office, 5, High 
e 


Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, ‘South- 
buildings, 


ampton- Chancery-lane, 





ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
ENGINEER, at the rh ae of her her Majesty's Commissioners of Patents. 


Class 1.-PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

_ > W. Winter, Leeds, ‘‘ Metallic driving belt.” —Dated 30th August, 1869. 

cea a wire or rod of iron, copper, or other suitable metal, 
fattened at intervals ts ual distances a) sufficiently to be elastic 
the wire being left prominent, eye teeth 
or projections thereon, +4 fit into teeth or notches formed in the surfaces 
used in connection ———_ for driving or com- 
ery ; => instead of pro- 


motion to different kinds of machin: 
e in flattened 


jectionst being formed ‘orations may be mad 


thereon, 
| wire to fit projections formed ee pulleys to be used therewith. 





it 


=. Re Juckes and E. Woop, Bolton, “‘ Furnaces.”—Dated 4th September, 


mis a of a series of Sent } Dengieetinst fire-bars, placed wider 
d having in each space a series of discs, which are 
transversely through or beneath 





the fixed bars, and ven slowly by any convenient mechanism in a 

directi is t iS. roan discs may have their 

upper edges level with the fixed bars, but the er them to project 
somewhat above the said-level, and they may be in the form of plain 

or with notched edges, or revol plates of an octagonal, 

or other polygonal, or form may be substituted, or plain 

from the rolving shafts or les would answer 


in constant motion 


em, “* Steam boilers.” —A communication.— 


to tthe radiation of heat from steam boilers, and 
goat effected consists 
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formed between the atoms com; oman yoy is produced by 2631. A. M. CLarx, Chancery-lane, “‘ Ships."—A communication.—Dated yyy weight of the seed, and for causing it to 
rking the ashes into a tend to ee Kd 6th September, 1869. ener fed bars being crushed. 
ree secb asian i hci rials nr ts, mt oft bl 7th cet Cs 
e 
2645. W. E. A? Chancery lane “ Metallic packing.”—A communica- This forms of hull serves as an ce ad for —_ i A+ the Class 5.—BUILDING. 


joint. This object is 

caoutchouc, which forms a third eal, and when com 

metallic coils will prevent steam from passing past the coils. 

to tighten up the Bee ae a Se coils must be turned to the right 

and the other to the left. 

2660. P. Hawt, Birkenhead, “ Transmitting motive power. 
September, 1869. 

The inventor supports in strong framework two shafts, the 
stationary and the — movable ; the stationary shaft is driven 
steam engine or by or from any convenient prime mover. On both 
he fits two or more pulleys, or on each a drum formed with two or 
grooves or e endless rope, band, chain, 
= led over the oman pulleys or drums, and the free double is _—— 

to be dri is 


machine 
slide in oan, ‘on is counterbalanced by a weight. A very short travel | 


of the movable shaft and its = or drum serve, therefore, to take up 
a considerable length of the said flexible agent, hence motion can be 
automatically transmitted within extensive ranges.—Not with. 


Class 2,—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, y Carts, 
Harness, &c. 

2602. W. H. Burnett, Great Coram-street, “‘ Signalling on railways.”— 

Dated 3rd September, 1869. 

The inventor proposes at each station to have the means of producing 
at least two distinct musical notes, one for each line, which may either 
be caused by a bell, a steam horn, a syren, or any other instrument 
capable of gostuaing a loud tone.—Not proceeded o th. 

2614. F. H. W. Hevurer, Finsbury, “ Velocipedes.”—A icati 

Dated 4th September, 1869. 

The vehicle is provided with two wheels, one behind the other, as in the 
ordinary bicycle. They are conn er by a frame the’ 
axes, and made in two parts jointed together between the wheels. Lae 
scat or saddle is carried upon a —_—- bar fixed upon the forward part of 
the frame. Tho hinder end of may be supported on a spiral 
spring to give greater elasticity. The axis of the leading wheel has 
cranks upon it, one on either side of the wheel, and the rider drives the 
vehicle by his feet placed on these cranks.—Not proceeded with 
2618. a4 Epwarps, Hackney, “‘ Railway carriages.”—Dated 6th September, 


The inventor applies a safety fastening, 80 formed that when os door is 
ushed to, or swings to of itself, it b it the 
astening "being made fast. This fastening is made similar to ; 8 
door latch, and is fixed to the carriage door, and on the standing p' 
fixes a catch for the fastening to catch into when the door goes to. i 
times the inventor uses 0 if “fastening, and makes the act 
of opening this fasteni: _ Iso lift tch of the safet fastening. 
is done by fixing a lifting plate to the spindle of the o ordinary 
fastening outside the carriage door.—Not proceeded with. 
2625. S. F. Ippotsonand A. B. Ispotson, Sheffield, « Railway joints.”— 
Dated 6th September, 1869. 

This consists chiefly inthe peculiar construction of the clip or fastening. 
The clip, which may be of steel, iron, or other suitable metal, and is 
made in one piece, is so shaped as to pass under the bottom of the rails 
and extend upwards and em’ their two sides, rising bi high —— on 
each side to come in contact with the under surface o! eads of the 
rails, and afford support to the same. The sides of the ty are turned 
or bent over outward, and these turned over portions are extended down- 

wards to increase the number of the vertical parts of the joint, and thus 
augment the vertical and lateral strength of the same. double or 
turned down sides of the clip joint may be formed to enclose between 
them fish-plates, or fishing pieces of steel or iron, or other metal, which 
may be driven and fitted tightly into the spaces between the inner and 
our vertical sides of the clip. 

2626. W. R. Lake, & “* Velocipedes."—A communi- 
cation.—Dated 6th September, 1869. 

The axle is made independent of the antes wheel, oy is attached to 
the pedals as heretofore, and slides ina box. When th are ope- 
rated in the usual direction for driving the axle by means a a pawl itcom- 
municates its motion to the dri wheel. If upon an incline the velo- 
cipede acquires a speed quicker that given to the by the 
velocipedist, the pawl ceases to press the wheel and the axle simply sli 
in the box, the speed being augmented without affecting the feet of 
velocipedist he can then cease ate: move his feet while keeping them agen 

the pedals and without stopping the pede. —Not proceeded with. 
2649. W. Barnes, Smethwick, ‘* Controlling signals and switches.”—Dated 

8th September, 1869. 

In the specification of a former patent granted to the same inventor, 
dated 8th mber, 1868, No. 3745, he described —— by means of 
which the switch or point levers are caused to lock signal levers, so 
that they cannot be wrongly set, and part of such a tus consists in 
a — plate placed at the side of the switch lever and between 
it and the adjacent signal lever. According to the wh invention the 
inventor modifies this arrangement so as to lock, in a similar manner, 
more than one of the levers by means of asliding plate on one side of the 
switch or point lever. He forms the plate asa gridiron frame, with a bar 
running alongside each of the levers it is to control. Each of the bars 
has a notch in it, and the corresponding lever has a projection on its side 
adapted to this notch. 

2650. W. PaLuiser,,Pall Mall, “ Rails for railways.”—Dated 8th September 


1869. 

This consists in fitting on to the head of a wrought iron rail (whether a 
flange rail or a double-headed rail) a trough-shaped cap or head of steel 
with com tively thin side so formed as to fit against the web 
of the to which it is secured by bolts passing —— both the cap 
and the rail. The head of the rail upon which the cap is fitted may either 
be made only of the same thickness as the web, or, by preference, it = 
made more or less e , Similar to an ordinary pe Ree oe rail ; 
this case the steel cap may be conveniently manufactured by first ~L. 
it with the side flanges opened out sufficiently for the rolls to deliver 
themselves, and they may then be closed in to the required extent to fit 
against the web of the rail by a subsequent operation. 

2652. F. Forpee and J. J. Traves, Wolverhampton, “ Bearings for wheels.” 
— Dated 9th September, 1869. 

Instead of the upper half of an ord axle bearing, the inventors use 
a circular roller or rollers carried by a pin or pins, which pin or pins is 
or are parallel to the axle. The rollers (if more than one is ui may 
work in the same plane or side by side, or 4 in one position and some 
in another, as may be most convenient, and the pins may be carried in 








thampton huildi 








the axle box, fork, or —s or any of their equivalents, according to the 
eons pm of the can carriage to Ty. a a is —, e axle 
jou against the e! eries of the roller 
or rollers above mentioned, and th thus 5 the redo ve 


of the + 4 just 
named is considerably reduced, whi in the 
case of velocipedes. 
2656. W. T. Litticrap, Slonchouse, “ Carts.”—Dated 9th September, 1869. 
The inventor tips the cart in the ordinary way, while by his im ailing 
ments the rd opens, and is pulled out of the way of the 
load, and ii in euch manner that mone can by any sibility f iat on the 


-board to 
of the tall end of the ear, 0 yt or rise upwards, in- 
stead of to the lower or bottom oi new aten 
To the lower end of the tail-board he secures a . 
but me geenene chain, pull there ma) 
chain he passes over a or 
cart; the chain is then carried to the fore end 





the cart: bing" ‘in 


2628. W. B. THompson, Dw “A 

mit Sep 180. ’ ndee, uxiliary screw 
consists attaching a screw side 

rode by me of eyo arog whe re rman set 

rudder for the purpose 

i props sat i roca with viva te which ope ori 

at an serves as a for “* shi ” the » 

when the propeller is unshipped the said chain or 

| gpm ae tap efron ekg yn SCS 

e propeller shaft 

chain is attached, when it is desired to * a 

—s this latter = or chain 
of the vessel, and may be 


f 
H 


which be thus considera! 
* am fiance ° 


2937. R. H. Hit, Parliament-street, Westminster, “ Crossings for rail- 
ways.” — Dated 8th September, _., 

This consists in co: y crossings of two lengths of 
ordinary rail of an: y costlen, am A Ba DR, $ 
which coe faulty best on ome aide to u certain angle, and planed so as to 
which may either be bolted 


t two 

to form a it of ne Se or between 
w is bolted a = <a, cast iron, or of wrought 
iron made from otherwise, such point ha’ shoulders against 
which dhe onde of dive che ploctn chsh, ond 0 tall plots af a wodlgn chape 
fitting between the planed surfaces of the side pieces. When the crossing 
is made of the side pieces are not bent over as above 
described, but aa ly planed off yd to give the —_ 
surfaces. arrangement the side pieces om capable o 

made of such a ration as to be in’ 
the angle made in the io point, the 


of all angles, the variation 
tail 


wedge of which is made of a ly greater or less angle to 
suit the angular pesttian of the cide pines, The points may be 
readily removed when worn and by new ones, and as er 

consists capable of being packed in a very 


of three separate pieces, 
compact manner, it offers great facility for 
2641. C. P. Stuart and J.  ~ Manchester, “ Centre rail locomotives.” 
—Dated 8th September, 1 
This consists in driving ae whether consisting of one, 
two, or more pairs of wheels, by two pping wheels, or Sa, one frame or 
crosshead, for each set of cranks, working at right angles. These frames 
or crossheads are fitted to reciprocate in suitable slides or guides, and 
have as many slots in them as there are cranks to be driven, the length- 
= hab. each slut being at right angles to the direction in which the 
moves, and in each slot a block without flanges is 
fitted, ‘to slide a my ~ of the slot. | = —_— block fits upon the 
crank-pin to be driven, ti g motion is 
imparted to the frames or crossheads ioe of each pair of gri pping 
wheels are rotated, and the crank slide blocks reciprocate in their al aos at 
the sametime. The weight of the frames or crossheads and other con- 
nected parts are balanced by counter — applied to the cranks of the 
gripping wheel axles.— Not proceeded with 


2644. C. H. ae, Leman-street, * "eens propellers.”"—Dated 8th Sep- 


tember, 1 
The main obj Shjection to making screw propellers of wrought metal is the 
difficulty of re such peculiarly =~ articles, and the object of the 
nt invention is to obviate iffculty, which is done by forging 
arms of the propellers in two we more parts, and when these parts or 
secured on their common shaft by shrinking them on or 
them, car are connected together at their outer ends 
h forms the blades or operating surfaces of the pro- 





by sheet-iron, w! 
pellers. 
Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 
Manag Manufacturing, Dyeing, Printing, and Dressing 
m T. CaTra.t, Strand, “ Treating wood.”— Dated 30th August, 1869. 
The wood is taken either in the form of fine shavings, shreds, filaments, 
in the state of “<< or in any other disintegrated form, ‘but the in- 
ventor prefers to use the wood in the form of very fine shavings or fila- 
= which have been well washed in cold water. He places it ina bath, 
of a solution of borate or biborate of soda, or of potash, or 
ammonisy and phosphate of soda or of potash, or of ammonia, in the pro- 


portions of three ds of the borate or bil , and one pound of the 
phosphate, er with one quart by measure of benzole, petroleum, 
spirit, coal tar, tha, bisul of carbon, rectified turpentine, or other 


utile solvent, ving an action on resin or resinous matters, and not 

being soluble in water, to every hundredweight of the raw material to be 

operated upon. 

2639, H. B. Bartow, Manchester, “‘ Knitting hi 
—Dated 8th September, 1869. 

This consists of certain new and ne devices f for effecting the Produc- 
tion of knitted fabrics, and of 8 and ar of 
devices, by which — the machine, in contain particulars, is ren- 
dered t sists, First, of an improved method of im ing 
an intermittent Motion to the comb upon which the fabric is formed. 

, of an d means of automatically reversing the motion of 
the said comb. Thirdly, of an improved method of narrowing or widen- 
ing the web or fabric. Ypourthly, of an improved method of recording the 
number of times the rack and comb traverse to and fro, or of indicating 
the number of rows of stitches that have been knitted in the work. 
Fifthly, in an improved method of imparting the necessary movement to 
the needle and looper ; and, Sixthly, in an roved method of discon- 
necting the needle and its carrier from the device by which it receives its 
motion. 

2640. 8S. Oppy and R. Notratt, — “ Mules for spinning.”—A communi- 
cation. —Dated 8th = 

This consists, First, ts of the building and 
under fallers of self- ~ Fad mules, voy which th oie is wound tighter on 
the spindles, and firmer cops are buil usual arrangement of 
fallers ; and, Secondly, in an im) the cam piece 
described in the epocliantion of letters patent granted to Edward Oldfield, 
datec seth October, 1863, No. 2665, by which the ae changes are 
produced for performing the various opeiations of the mule by « cinahe 
} up-and-down motion of the cam piece, which up-and-down motions are 
each performed at a single step. 

2668. J. E. Moornneap and W. Dupceon, Donacloney, Ireland, “* Jacquard 
machines.” — Dated lith a poems 1869 

The forming of the machine under this invention is similar to the ordi- 
nary duuble-acting Jacquard machine, the essential difference being that 
the two cylinders are thrown out simultaneous) = nearly so. Of the 
twoc ers one works the twill and the other the pattern. The twill 
cylinder acts on the needles so as to lift the yarn, and the pattern cylinder 
works in the ordinary way, but only turns on its axis the given number 
of times required by the pattern, once for every two, three, four, or other 
number of shots, as the case may be, the number ‘of revolutions being 
— by a pattern ——* actuated by a ratchet wheel, off the frame. 

ordinary machines th spring box is at the back, but under this inven- 
_ the spring box is ‘in “yo of the pattern cylinder. Against this 
we bee | there is fitted a face board or needle board, in which there are 
short need) es with malleable heads; the head works in the spring box 
against the spring, and the needle extends through small holes in the 
face board to the cylinder or cards of the | needles of the machine ; 
one end works a the spring in the sp ng box before mentioned, 
but is not connected or joined to it, and is kept n its place by an op ite 
g on the other end, this spring working against the twill face 
at one end and a small washer fixed to the needle at the other. Of these 
springs the first-mentioned is the stronger, and has control over the 
weaker one. 


"A — 
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Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Milis, &c. 
2622. W. E. Newton, Chancery-lane, “‘ Reaping and mowing machines.”— 
A communication.—Dated 6th September, 1869. 

The object of this invention is to construct reaping and mowing 
machines in such a manner that they will be more durable and less 
liable to derangement, and may 4 worked with less power than the 
machines heretofore od of UalnG 0 this end all o that = i pa - 
gearing are | cut instead o: ore. “All the toothed cast, so t worl 

than h All the ont: yt | —_ 
within a ce a or wrought iro 





J 





box 





Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ec. 
2620. E. T. Huones, Chancery-lane,—‘“ Construction of doors.”—A com- 
munication.— Dated 6th September, 1869. 

This consists in securing the several parts of doors and other woodwork 
by metal bolts and nuts sunk in the wood, instead of using the tenons and 
mortices hitherto employed, the bolts and nuts being similar in construc- 
tion to ordinary screws. 

2651. D. J. WittiaMs, Birmingham, “ Movable partitions for buildings.”~— 


Dated 9th | September, 1569. 

This in suspending each of the partitions or divisions from a 
friction roller, or in certain cases a double roller formed by two rollers 
working on the same pin rolling on a bar or bars, which bar or bars is or 
are fixed above the movable partition or shutter, and ms effecting the 

ion by means of a link and swivel, or an equi 
each of the said parts or divisions may be turned at right angles 
ra any suitable angles to the said bar or bars. 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
of War or for Coast Defence, Gun Carriages, dc. 
2638. H. D. P. Cunnincuam, Gosport, “ Lifting heavy bodies.”—Dated 8th 
September, 1869. 

This consists of means for facilitating the lifting up and taking off of 
heavy bodies, such as casks or projectiles, on and off from racks, stands, 
or carriages, and in the construction of such racks or stands. As regards 
racks or stands more especially used for casks, the inventor forms the 
lower part with a curve, so as to make it act favourably as the fulcrum of 
a lever, the lever power being provided by levers attached to the rack 
or stand; or the leverage may be obtained by the cask itself, in combina- 
tion with an action derived from the displacement of the centre of gravity 
in conjunction with the mechanical action of the curved bottom of the 
stand.— Not proceeded with. 
2659. A. H. Branpon, Paris, 

10th September, 1869. 

A metallic cartridge comes, in the head of which is made a cylin- 
drical cavity, the » ade ich is equal to about one quarter of the 
diameter of the cartridge, and its diameter about one-third of the same. 
This cavity is terminated by sides sloping inwards, with a small aperture 
in the centre. Within the cavity is placed a circular cup or receptacle, 
and within the latter a circular metallic anvil pierced with a central bole, 
and terminated at its upper extremity with a small teat to fit into the 
central hole left in the bottom of the cavity in the cartridge. The priming 
is placed between the bottom surface of the anvil and the inner surface 
of thecup, which surfaces are serrated and roughened. 

2665. L. Henrion, San Pier d’Arena, Italy, “‘ Promoting combustion in fire- 
places.” —Dated 11th September, 1869. 

This consists chiefly in having the fireplace as much as possible situated 
in the interior of the boiler, whereas for furnaces the fireplace is situated 
by preference at one end, and so as to give rise to the least possible loss 4 
heat by radiation or otherwise; in both cases a small chimney or pi 
provided for allowing, when Tot part of the guseous pi products o! the 
combustion to be carried out of the fireplace or the furnace, which latter 
is provided with suitable openings for the introduction of the forced blast 
and the fuel. If crushed, a suitable quantity of steam may be introduced 
in epee with the forced blast of atmospheric air.—Not proceeded 
with, 


“ Cartridges."—A communication.—Dated 





Class 7.—FURNITURE AND CLOTHING 
Including Cooking Utensils, U; , Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

2567. W. F. WriiiaMs, Broad-street,,“‘ Jewellery boxes.”"—Dated 30th August, 

1869. 


The invention consists, First, in the application in such boxes of a spiral, 
flat, or other s g or springs serving to operate a movable frame or 
case within the box, provided with drawers or shelves for containing the 
jewellery or other articles, the movable frame being used for the purpose 
of facilitating access to the contents of the drawers. When flat metal 
springs are employed the inventor prefers to place them beneath the 
inner rising case before mentioned. is case is held down when the box 
is closed by a spring catch at either side, and when released therefrom b: 
the person opening the box the springs of the inner frame or case will 
cause the same to rise. The drawers or shelves rest on ledges formed on 
the inner and movable case in the usual manner. The front of each 
drawer is levelled at the upper edge, which is slightly raised, and when 
the box is closed and the shelves are pressed down closely the one on the 
other this bevelled edge is soosbved in a corresponding recess in the shelf 
or drawer above, so that the shelves cannot be drawn out until they are 
separated by the ‘rising of the inner case as before mentioned, thereby 
avoiding injury to their contents by attempting to draw out the shelves 
before separating them. 

2615. W. 8. Crank, “ Boots and shoes.”—Dated 4th September, 1869. 

To permit the sole and up) pper being sewn together conveniently on the 
last, the inventor uses a last narrower and smaller in the bottom than 
that on which the boot will be second lasted and finished, but made higher 
in the instep, so that the boot, when finished, may have the right amount 
of fitting. The bottom of the last is made of such a width and shape 
that, when the sole is placed on the last, its edge will project a certain 
definite distance all around, and the sides of the last are made flat or 
hollowed out, so that the bottom of the last has a very clear and shar 
edge, which edge regulates the position of the seam, and there is no ful- 
ness in the upper part of the last to bring the upper in the way of the 
machine. 

2619. C. D. Escorrrer, Paris, 
Dated 6th September, 1869. 

The improved castor consists of three rollers, forming a triangle, and 
fixed on a circular casing of metal, wood, or other suitable hard material, 
which is attached to the article to which the castor is to be applied by 
means of ascrew which enters the article, or by means of u shoe or 
socket, into which the projecting or foot of the article of furniture 
is fixed, or by a shoe furnished with a screw working in a nut in the 
lower part of the castor, allowing the ball and triangle to roll on them- 
selves. The rollers are — by an interior hoop made in the metal, 
serving as a lower casing.—Not proceeded with 
2629. W. H. Ricnarps, Birmingham, “ Chair and trunk nails.”-—Dated Tth 

September, 1869. 

The inventor first provides a metal blank, by preference of brass, 
which is raised into cup shape in the usual manner. An iron or other 
metal blank of suitable thickness, and of corr di ter to the 
cup-shaped blank, is next provided, and placed within it. He then cuts 
out a tin blank of similar diameter, and pierces a hole through its 
centre, and through this hole is inserted a peg or nail having a flat head, 
and which has its point outwards. This last blank, which holds the peg 
or nail, is then placed inside the cup-shaped blank, first hereinbefore 
described, and lies upon the iron or other metal blank, panany 
described. The outer edge of the cup-shaped is then turned over t 
inner tin blank, and pressed down firmly thereon, thus at the same time 
securing in its proper position the peg or in: in the inner tin 
blank, as aforesaid. The nail is then placed in dies, stamped, and finished 
—WNot " proceeded with. 

2633. T. Kino, New York, U.S., “ Pianofortes.”—Dated 7th September, 1869. 

This consists in an improved check action forupright pianofortes, and bas 
o its object the giving the check to the hammer more efficiently than has 

itherto been accomplished. On the striker — to the regulating 
connected to the key there isan arm of an L lever jointed, one 
end of a cross bar fixed to the beam or rail, and to the outer end is 
jointed the butt ofthe hammer. To the outer arm of the L lever is 

— the hopper, and at the frout of the hopper there is a notch 

hich oe over a pin in the buttof the hammer, and to the hopper 
lating screw, which strikes against the hammer, beam, 


“ Furniture eastors."—A communication. — 














pone deer wg is 
provided witha lid, so that access may be obtained thereto when requi 
2646. A. M. __ Chancery-lane, ‘‘ Dressing millstones.”—A communica 

tion.— Dated 8th » 2 

This relates, First, to a suitable frame or stand; Sone, exten 
its for fixing the machine tv the runner or to the tone ; 
y, toan —s the diamond tool, and which allows 
any suitable ion for cu! the furrows or 


the stone; Fourthly, to a dri ees | S: 
= Coie tool to rotate. The frame consists of eleton 
stand of cast iron or other suitable material, with an upright cylindrical 








shaft attached to it.—Not proceeded with. 
0 en oe and J. Back, Grantham, “ Agricultural drills.” 
This consists, in the substitution of notched or perforated slide 
bars in place of the revolving barrels and cups ordinarily used, such 
ing socignoucling unovemesh, und 4 Doses, with a regular oF vary 
ip ting t, my = j ) grain ai each en e 
po hg ag or other for cting the same to the 
soil. These reci) iting slide bars are actuated by a slotted adjustable 
crank receiving its motion from the tra wheels, which allows the 


necessity 
for relieving the sli 


a regu 
or rail at each cevennees of the key. Not proceeded with. 
2636. R. E. Hopaes, Southampton-row, ‘‘ Key-hole guides."—Dated 8th 
September, 1869. 

The Saventer arranges guides on two or more sides of the A. ~ hole, so 
that, by the key against one of such guides, and by causing such 
oye ene Ee browgh Oty eqpute tap hapate ant te 

su i t col op) e key-hole and is 
thet jae The form which i is preferred consists of two 

pore fr at right angles to each other, one of such guides being placed in a 
e with one side of the key-hole, whilst the other is placed in a line with 
or bottom thereof. 


2642. K. Kraus, Sidmouth-street, “‘ Watch protector.”—Dated 8th September, 
1869. 
to attach the watch by a short and strong safety 
er metal, which chain is attached at one end by a 
swivel or loose eye to the thin part of the projection or stud of the watch, 


the bow, the enlarged head of such stud ting the eye 
e same time 


BF, is attached to a clip or fastening which is secured to the 
the watch pocket or other convenient part of the dress.—Not pro- 
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2580. T. Wi1son, Birmingham, “‘Serew and ratchet wrenches.” —Dated, lst 





2647. A. G. E. and F. Earnsuaw, Sheffield, ‘‘ Comparing musical keys. — | 2623. F. Wicker, J. Bronnee, T. Perersen, and J. G. Zenruss, Frank- 
Dated 8th September, 1869. Sort-on-the-Maine, ‘‘ Treating human eacrement.”—Dated 6th September, 

This consists in the use and application for this purpose of graduated 1869. 
scales marked with letters or signs, instead of attaining the same result | The object is to convert human excrements into an almost scentless, dry, 
by mathematical calculation only, as hitherto. It has been long known | easily ee guano-like mass, while preserving their full manur- 
to mathematicians that the musical interval between any two musical | ing value. object is attained by concentrating and disinfecting the 
notes of different pitch may be mathematically expressed by the difference | excrements in vacuo by means of steam and of hot products of combus- 
of the logarithms of the two arithmetical numbers which respectively de- | tion, which are led direct from the bee age into which they are pro- 
note the number of vibrations made in a second of time by two stretched | duced into the excrements. The inventors may also thus mix with the 
strings sounding those two notes. This matheatical principle they have | mass disinfecting substances (calcined excrements or earth, for example) 
applied to the apparatus of their invention.—Not proceeded with. to further insure its complete disinfection. 

2653. J. GinurEs, Glasgow, N.B., “‘ Bushes for casks.”—Dated 9th September, | 2624. W. E. Gepae, Strand, “‘ Rectifying alcohols.”—A communication.— 
1869. Dated 6th September, 1869. 

This consists in forming a screw or spiral thread on the outside of the This consists in the addition of a second boiler and of a small column 
shield, of such diameter that it may be screwed into the said hole. Under | for the passage of peapore alcohols, that is to say, the bad smelling or 
this head of the izrvention is also comprised the doing away with the | tasting ones. The main column placed between the two boilers no longer 
use of corks or bungs for closing bungholes. This is effected by forming | receives any but the b pi or g quality alcohol, coming alternately from 
a screw thread on the interior of the shield, and in employing a metallic | the two boilers, and gives a continuous flow. Two columns of smaller 
plug on which a corresponding screw thread is also formed, so that the | diameter, which have not more than a dozen plates or divisions, receive 
plug may be screwed into the shield, and the upper part of the plug is | all the impure alcohols, both of the beginning and the end of each boiler, 
provided with un elastic ring or pad, so that, as the A me and shield are | and thus give an intermittent flow at the impure alcohol testing or prov- 
screwed together, the elastic ring or pad is compressed and the joint made | ing apparatus, 
tight. 

2664. W. R. Lake, Southampton-buildings, “‘ Extinguishing flres.”—A com- 
munication.—Dated 11th September, 1869. “ a yy * 

This invention relates to an apparatus wherein carbonic acid gas is gene- Including Electric, Magnetic, Electr o- Magnetic Apparatus, 
rated by the mixture of an att and an alkali, the contents of the appa- Electrical Apparatus, and Galvanic Batteries. 
ratus being, by the pressure of such gas, discharged upon the burning | 9693, weisewr ‘ “ ; ian a 7 a 
objects. The main object of the invention is to furnish the means whereby 6 » Islington, Alphabeticat telegraphs Dated Th Sep 
the two gas-generating substances may be kept separate till the apparatus The inventor claims, First,° an arrangement for exciting magnetic 
is to be used, and then conveniently and quickly brought into contact | needles. whether as applied in his improved recording telegraph to mark- 
with each other in such a manner as to cause the instantaneous genera-! ing two rows of dots and lines, or to dial and sounding telegraphs. 
tion of the gas. The inventor, therefore, provides the vessel or reservoir | Secondly, the construction of the ink reservoirs of recording telegraphs 
of the apparatus with an interior receptacle, within which is placed one of | and their method of supply. Thirdly, the arrangement of inathad wheels 
the gas-generating ingredients, and which is so arranged that_by means | and manner of driving the ‘same, as used in the improved alphabetical 
of suitable mechanism, operated from the outside of the vessel, the said | telegraphs. Fourthly, the use of connecting bands made of fibrous mate- 
eres ay bg vege over be va pt ae to Perego A its oe rial in combination with locking pins. 
iapediak CON ee ee Tied See Ce ee Pere ae hes songs y src renget dy U.S., “Telegraphic communications.” — 

7 > . : P ated (th September, 9. 

2667. B. Kersuaw, Maida Hill, “ Preserving meat."—Dated 11th Septem-|{ This invention relates, First, to means for perforating a strip of paper 
ber, 1869. i nication i : ve 

This refers chiefly to the employment of charcoal in vessels for pre- magnets  &- he paper is ee “runietauliba caret sera 
serving meat and other food, also to a means of establishing a flow cf pulsations to these magnets are given from an alphabet tablet by a metal 
atmospheric air through the vessel. The inventor places the charcoal be- | stylus and flexible conductor. Secondly, to transmitting by a roller and 
tween the outer casing of the vessel and a lining or inner casing ; the | platina-edged roller to close the circuit through the perforations. And 
peracid perforated for the carers | propersee of the charcoal be Thirdly, to amagnetic motor to give motion to the transmitting apparatus, 
pass through, and in order hema e er OF on fi se 7 a in the vessel | the same being made of armatures on a vertical spindle acted on by sta- 
may not come in contact with the perforated sides of the innercasing, he | tion; agne’ " i } 7 iction. 
cmpieye s second portarated casing * ant distance from the other one. — web mene 4 vind “a is regulated by governor balls, friction, and 
It is preferred to make the bottom of it of only one sheet of metal, non- | 9¢4¢ “66 Bieetys ” od Sth & - 1966 
perforated, and the inventor turns the edges up tu form a tray for holding ~~ t. See. ener BP a i a graphy. a ay oe pany uaely ~— 
any water or liquid that may fall upon it. Ahove this he fits a perforated | 5+), agent nes cae eines tb segpaicage icy ace . rom eac 
false bottom, upon which the meat may be placed. Trays or shelves | © cant deere ape yn a eee emer oj Pe torial oF ye 
may be fitted or slid into the vessel, and rested upon supports or rails in | aan f nab He sae og Betton rg ee tt nsclgew dine 
any suitable manner. The upper part of the vessel is formed of corrugated to th se be -, ie ye in th pee ble tho t th — ste fdaete a 
ribs or rails, into the recesses of which bottles or other articles may ith . “ia A ghee sta aoe xd pe er ee ee 
be placed for cooling. Above this vessel he places another vessel, the bat batt other by a notion, by agg of by: erase | keys connected 
bottom of which is formed of corrugated plate, and which rests upon the | prt ‘ina resi ies the Po meen sgn ha nem ene (tone to Pa whi Kg sl 
rails before mentioned ; each of the corrugations or recesses corresponds | | oh nin fe ad eecae penn ‘> int desoribed, yi pes Ai rib 
with the recesses in the rail, In the upper vessel, and wpon the corru- | surposes or other pu ses ; For ial li nd single catile th : 
gated plate, he places ice or other cooling medium, which throws off its | pu pore te © Y aad eter ot get a oe ned - oA 
be wae J — into the first-named vessel, and acts upon the meat Hae fired a peg Bh mo fa a Moa satypar vec theellt -wspor Sf the 
placed therein. pie ; , Seite 
2670. J. G. TonGcur, Southampton-buildinas, Moulding ceramic materials.’ ag 9 J, Deeesras®, Save “ Electric batteries.”--A communication.— 

—A communication.—Dated 11th September, 1869. inp dcg teen tag Sr d : 

The whole of the lower part of the machine is similar in arrangement to | DP vecspige 4 csaady Bi Pog pgedl pater corenemng fee cote tne yp its tee 
that part of a lathe which is provided with fixed and loosedriving pulleys, | o¢ pach Tit be Gabesl hs sti h ie ie its bott ‘Re th ny +h nf sich the 
and is an arrangement of revolving table intended to receive the moulds, | excitin Guid bids foncn cane pal rn the other bein: ort te a My ve ir “4 
The upper part of the machine is arranged as a carriage, provided with paresiatinn above the first cell, and from there. “| oir mists pos brie 
two rollers, so as to move upon a level surface. The connecting rod, the | through a porous cylinder. tee: dropping thr r h th Bone, f r By pipe 
crank hand, the axis, and the lever arm form the means for working this | jnty ‘he fet cell The Second pe bp 3 rake edsseaito tu ths t th ails 
carriage. A vertical hollow sliding bar moves in the guides of the car- consist, first, es ch of those of ao a = r half of th amis : Sang rp a nn f 
riage, and a hand wheel, by its nipping action, allows of the bar being | ron, and of the other half of a sheet of sine, Whidh pleces d thetal ‘are of 
fixed. There is a handle for moving the vertical bar up or down. The > cai, phot sana hime etek cent, Pawar ayes ena po Br ka 
machine is provided with a regulating valve, and a bruss tool fixed at see gos pon pe ye = er yon ees —— oe he oe 
the extremity of the bar. This metal tool is hollow, and is perforated | ene noo abate po tarde ny te which tao ved on “4 athe bao i a fhamg 
with a number of holes, and is covered with felt cf suitable form.— | &@ctTe-metallurgic process, to which layer is soldere the screw con- 
Not proceeded with necting two cells together ; thirdly, of fine sand filling the vessel con- 

ie deine carn aint taining the elements ; fourthly, of a half oblate sphere, reversed and 
placed at the bottom of the said vessel, upon which sphere are the ele- 
ments, and under which collects the exciting fluid which drops as de- 
po nepe * ec the holes from one cell to another, after passing through 
the sand. 


Class 9.—ELECTRICITY. 

















Class 8.-CHEMICAL. 

Including Special Chemical and Pharmuccutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dycing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

2608. J. Spence, Newton Heath, Manchester, ‘Separating copper.”— Dated 

4th September, 1869. no Secememernteny Mier ae WE oes “ # 95 
This relates to the separation of copper from ores, by the ‘ wet pro- mh. B.S oe Muir, Westminster, “ Permanent way.”—Dated 25th 
cess,” and in obtaining it as asulphide to be subsequently reduced to the Sie conatate in the fi i i i i 
ae S aa ~ ray s sists f F, F I ¥ sts 2 

metallic state by any known process. To effect this the inventor proposes pat of penne ys jee de aba dag By alt bak wine cope 2 
to use sulphide of ammonium, or sulphuretted hydrogen, obtained by cer- | sides, or at the top, or bottom of the vertical web, one or more projections 
tain means. In carrying out his invention the inventor takes the solution | on the flange head or bulb. The form known as the tee section of ber 
as now obtained in extracting copper from ores by the wet | gasses which | jron, being that which he prefers, as best fulfilling all the conditions of 
solution is a chloride of copper containing iron in variable proportions, strength, and of facility of fastening, or alternately of a profile transversely 
and generally containing free hydrochloric acid. The inventor places this in which some portion of the tie bar shall be wider than ports Other 
liquor in large open vats and in another vessel of cast iron, fitted with a portion, which tie bars may be of iron or steel, and of making the sleepers 
revolving stirrer, he places a considerable quantity (say until it is one- Oy chairs, whether of malleable or cast iron, or steel, with a socket or 
third full) of the vat waste of the alkali manufacture, which waste is pre- ¢hannel of the same form, or approximatel of thé cathe forni. in its 
ferred ina fresh condition ; or the inventor uses the same quantity of the jnternal transverse, section. or profile, ‘an the Lic bar tobe ‘need: a0 that 
spent lime from the gas purifiers. To this he adds a solution containing, the tie bar may slide freely into or through the socket, or channel, with 
say, one-fourth the weight of the vat waste, or spent lime, of sulphide of the Jeast amount of play practicably attainable 4 " 
ammonia or chloride of ammonia. The vessel being closed, he blows into a dendicioomagpn tesee 4 
the solution and material a jet of steam, say from twenty pounds to 
thirty pounds pressure. A pipe leading from the said vessel or still is 
carried into the vat containing the solution of copper and iron sulphide of 
ammonia, distils over into the metallic solution, sulphide of copper is pre- 
cipitated, and the ammonia combines with the liberated hydrochloric 
acid. 





Class 10.—MISCELLANEODS. 
Including all patents not found under the preceding heads. 





2546. B. Hunt, Lincoln’s-inn, “ Cleansing berries and grain.”—A commu- 
nication.— Dated 27th August, 1869. 

The hulling plate may be constructed either of reversible square steel 
bars of any required length laid one upon ancther, so that one edge pro- 
jects beyond that of the succeeding one, the projecting edges being in a 

ine, or 4 a reversible and peculiarly formed solid plate. This plate has 
26 cave Pre i, hie a a vertical reciprocating motion, and has opposite to it a series of elastic 
OOS ee eat Preston, “Extracting phosphoric acid.” — Dated plates and pads with corrugated or diamond cut steel faces, which are 

The inventor diosolves the compounds of iron and phosphorus, sch ag  fmmly sated 6. sultabe frame and receive » horizontal relprocating 
iron ores, iron cinders, vivianite, phosphate of iron, and other natural or and theelastic lat 2 d pads. thereby entirely frecing th berry . 
artificial compounds of iron, with phosphorus, or any of them, in hydro- | ¢he hull or ch Ye bat, & of sete t th +4 ib bet e ther 1 ee oe 

- ; 1 ; - : é y 2 el: y H lates and 
chloric acid, and then separates the soluble portion from the insoluble por- | jads. prev mutta r bre: ie aban chi = the he ° rt opts me oe i 
tion by washing or lixiviation. When using iron cinder of puddling caring achihy P, ihe =) ~ cine rt ctte ecniaavur . oe 
furnaces, or iron refinery, the said cinder may be either in the state in | tac.tey oo ated. — dhe ae geet bh Ree ow gfe pub g 
which it is drawn from the furnace or refinery, oF it may be roasted, so | jab hoe pew! wrorn J ed fougnenee = po aw of — | cathaey bre 
as to convert the iron wholly or partially into peroxide. | tatid Sond sed a a oe Cerca se Cunecnerees Sims an Sadiens belt ned 
a het 3 Ae des nj aa posed of serrated or roughened metallic plates, for bringing the 
2613. W. Wricut, Mostyn, veating cupreous pyrites.”—Dated 4th Sep-| coffee or other berry or grain against the faces of the hullers. These 

tember, 1869. | plates may be made by one metal or of two, constructed with a steel or 

The inventor first extracts the copper by roasting either with or with- | other serrated face, resting upon a cast iron or other frame or bearing. 
out salt and subsequent lixiviation. Both these methods for obtaining ; These plates, being connected by links to each other, form the belt or band. 
copper from such ore are well understood. | When salt is used for the ex- | ,,- : os mae . ” : . 
traction of the copper the greater part of the lead remains behind in the | 2958. J. Brown, Padiham, “ Riding bicycles.”—Dated 28th August, 1869. 
iron residues or purple ores (that is to say, in the ores from which the | The object is to provide means of acquiring the necessary motions to 
copper has been dissolved), in the state of sulphate, together with a little | propel the vehicle without injury to the rider. This is e' ected by the 
silver, whilst the largest portion of the silver is dissolved out with the | US8° Of a circular ‘‘race” of wood, and by laying thereon “strips” or 
copper, together with a little lead, and is precipitated along by means of | grooved rails. Two bicycles are secured together parallel to each other, 
iron. When the extraction is conducted without salt, that is, by convert- leaving sufficient space between them for the movements of the rider. 
ing the copper into soluble sulphate by roasting the burnt cupreous The inner line of strips is at a line level than the outer one, to insure the 
pyrites in the furnace without sult, or when hydrochloric acid is added vehicle remaining on the “ race.”—Not proceeded with. 
in lieu of salt before the ore goes into the furnace, and when by subse- | 2571. C. R. Srooke, Teignmouth, “ Safety cages for mines.”—Dated 20th 
quent lixiviation the copper is Cissolved out, practically all the lead and August, 1869. 
silver remains in the iron residues. _In constructing a safety cage according to this invention, the inventor 
2616. C, F. CLavus, Middlesbrough-on-Tees, “Carbonate of soda.”—Dated | divides the cage into three compartments. In the middle compartment 

4th September, 1869. ° is the platform on which the men to be raised or lowered in the mine shaft 

This invention consists in certain improvements in the manufacture of | 8ttnd. In the top compartment is a funnel-shaped mouth, which forms 
carbonate of soda, when such carbonate is made by converting sulphate | the top of the cage and also a roof to the men’s platform. From the 
of soda into sulphide of sodium, and by decomposing solutions of sulphide funnel-shaped mouth, and passing through the men’s platform, is a tube 
of sodium by carbonic acid, and when this carbonic acid is obtained by the | through which the winding chain, or rope by which the cage is raised 
combustion of carbonaceous matter, such as furnace gases. The sulphide | °F lowered, passes. The becom. > novelty in this invention consists in 
of sodium the inventor manufactures by heating the ordinary mixture of | PPlying to the bottom of the ban 4 a series of four arms or levers, con- 
sulphate of soda, coal, coke, or other carbonaceous material, by the aid of | Rected together at their inner ends by a cross rod or axis, against which 
heat qenereted by combustion of gascous fuel, such as the waste gases | 70d or axis a weight on the end of the winding chain bears. When 


from blast furnaces, the gas furnaces like or similar to Siemens’ gas fur- | Strain jd on the chain or rope, to raise or lower the cage, the inner 
nace, or the gases from coke ovens, taking care that before, during, and, | 748 of the levers are raised, and the outer ends are drawn within the 
after the combustion, not more at heric air is admitted than is neces. | C#g@ and offer no obstruction to the motion of the cage. Should, how- 





sary to produce carbonic acid, with the carbon m the said gases, so that, | Ver, the chain or rope break, the levers fall or are pressed down by 

after the heating of the sulphate of coke or coal mixture, the products of | Weights. Their outer ends are thereby projected from the angles of the 

combustion mey serve as a source of carbonic acid free from oxygen, to be | 8°, and Sg oa phy nk ge gps — a mph ce pode the 

a n the subsequent operations. mine shaft, sup ie cage ie shaft. er levers or brakes 

2617. T. $. Waun, Stockton-on-Tees, “Iron and steel.” —Dated 6th September, | MAY be situated in the middle part of the cage, which can be operated 
1860. , ON Sy «STOR . pi@Mers | by the persons in the cage, so as to prevent the cage being raised above 

The metal employed for the purpose of this invention is obtained by ite proper height. 

smelting titanic iron ores known as ilminite in a blast furnace, without the | 2573. F. Duranp and C. Brstay, Paris, “‘ Applying the incompressibility of 

addition or admixture of any other ferruginous body, whereby an alloy of liquids.” —Dated 31st August, 1869. 

iron and carbon is obtained of a high degree of purity. In order to convert | This consists in applying the incompressibility of water or other 


this metal into steel or steely iron, puddled bar—by preference puddiled | suitable liquid as a means for im the required stiffness to bags, 





bar made from the above titanic metal, scrap steel, scrap iron turnings, or pon Rye or eapile tale made of waterproof canvas or other 
e su! fabric, for the ‘ of k , when re- 
woo | Seed oRaOe toa ee dinar nites eal woos eae ae 


ee mam similar qualities—and as free from oxide as possible, 





p , 1869. 
One end of the adjusting screw of the screw wrench is attached to, and 
supported by, the solid or fixed jaw of the wrench: The arn end of 
the adjusting screw is made to éngage with the movable jaw of the 
wrench. On turning the adjusting screw by a milled head or collar, the 
mévable jaw is made to advance to, or retire from, the fixed jaw as may 
be required. 
2596. S. H. Greaves, Sheffield, “Edged instruments.”—Dated 3rd September 
1869. 


This consists in forming such bolsters by casting in sand moulds with the 
opening therethrough, and to receive the end of the blade in a horizontal 
direction, or in a line between the two of the mould, sand or other 
suitable ‘cores bemg laid between the parts of the moulds to give internal 
to'the parts. By these means increased facility is afforded for obtainin; 
various ornamental effects to such bolsters. Scale or other tangs an 
haadles, or parts’of scale tangs and handles, may be cast with the bolster, 
and, in the case of carving forks, the box for the spring guard may be 
cast with the bolster with or without the tang. For daggers and other 
instruments with ‘‘ guards” to the handles thereof, such guards may be 
cast with the bolsters and tangs. 

2591. R. Prrcarry, Trafalgar-square, “ Rest for books, d&c.”—Dated 2nd 
September, 1869. 

The inventor constructs such rest of a shaft or pedestal of wood or 
other suitable material, by preference of a length varying from 12in. to 
16in. to one end, or by preference to both ends, of which two folding 
pieces, or flaps, are connected, so as when not in use to lie close against 
the said posse, and when required for use to open out at right angles 
to the said pedestal, in which position they are held by means of stays or 
struts, either Sings at one end of the pedestal, or hinged both to the 
pedestal and the flaps, and made to fold together with a hinge in the 
middle of their length; or the stays may be hinged at one end to the arms, 
while the other end slides in a groove in the pedestal, or the stays may 
be fixed to the arms and formed curved, and either with a slot, so as to 
slide over a pin on the pedestal, or on the stay to the opposite arm, or 
with ratchet teeth or notches or holes, into which take catches on the 
pedestal, or on the stay to the opposite arm. 

2600. R. Spear, New Haven, U.S., “ Transmitting power.”—Dated 3rd 
September, 1869. 

This consists, First, in transmitting power by means of a fluid passed 
through a tube or tubes with diminished connections. Secondly, the pipe 
or pipes through which a fluid is transmitted from an engine or power 
source to the machinery designed to be operated upon, or to the desired 
terminus with any form of engine, when said pipe or pipes are united 
with diminished connections or provided with contractions, 

2601. A. Occ, Lambeth, “‘ Printing machines.”—Dated 3rd September, 1869. 

The inventor employs a roller attached by brackets or otherwise tothe 
frame of the machine, over which roller the paper as it comes from the 
cylinders or other parts of the machine is directed by tapes, and in con- 
nection with this roller he employs a second roller, which is adjustable, so 
as to direct the paper on to an inclined board or trough placed to receive 
the printed sheets, and from which such printed sheets can be removed 
in bulk as required.—Not proceeded with. 

2604. J. G. Lynpe, Manchester, “‘ Diaphragm indicator.”—Dated 4th Sep- 
tember, 1869. 

The inventor dispenses with the stuffing-box and connections employed 
in the ordinary diaphragm meters, and in lieu thereof he makes the 
diaphragm of two sheets of vulcanised india-rubber, or other suitable 
material, with a space left across and in the centre of the diaphragm; the 
space through the diaphragm is for the pu admitting a rod of whale- 
bone or other flexible material, which rod is secured at one end in front 
of the body or casing of the diaphragm chamber; at the other end the rod 
passes through the joint, and projects beyond the diaphragm chamber, a 
smal] metal tube being inserted into the diaphragm to protect the whalebone 
rod where it passes through the joint in the casing at the loose end, 
where it must work freely.—Not proceeded with. 

2605. J. WEBSTER, Birmingham, “ Blowing nozzle.” —Dated 4th September, 1869. 

The object of the new or improved form is to cause different gases or 
vapours and liquids to be thereby simultaneously blown and drawn 
from different sources and containers, to be mixed and discharged there- 
from in any required proportion at the confluence or common point of 
exit. The innermost cone the inventor attaches to the end of a pipe, 
upon which pipe he places a tap or valve to regulate the volume of gas 
vapour, or liquid passing through it. At the base_of this cone, and round 
its outside, heforms a fiange, to which flange he screws or fixesthe hase of 
the outer cone, so as to obtain an adjusting air-tight joint. The outer 
cone is somewhat longer internally than the inner one externally, so as to 
leave a clear space between them when fitted together and adjusted. 
2606. H. Derries, Houndsditch, “‘ Ornamenting with glass.”—Dated 4th 

September, 1869. 

In lieu of such ornamentations, and for many articles to which most of 
them are more cr less inapplicable, the inventor proposes to adopt the use 
of plain or coloured glass. The pieces of glass may be of any size and 
shape, round, oblong, square, diamond, or other, but will always be cut 
and polished, so as te give prismatic colours. They may be set open, or 
transparent, or solid—that is to say, that light ry f shine through, or 
only simply be reflected from them. For example, in ornamenting the 
back of a chair he may either make a recess or recesses, and set a prism 
or prisms therein, fixing it or them upon the wood (with or without a 
foil) by means of any suitable adhesive material, or otherwise, or he ma 
make a hole through the chair-back and set the prism in this opening, wit! 
arim of any suitable metal, securing it as a diamond is set in a ring, or he 
may incrust prisms, or pieces of glass having cut facets, upon the surface 
of the chair or other article, so that the pieces of glass project like studs. 
—Not proceeded with. 

2609. W. AMBLER and B, Jowerr, Bradford, ‘ Advertising.”--Dated 4th 
September 1869. 7 

The inventors arrange attractive pictures and advertisements alternately 
or a series of the one interspersed with a series of the other, either < 
circular discs, cylindrical surfaces, or plain sheets of cardboard, or endless 
sheets of paper, or other suitable material, and these they arrange to 
move intermittently behind a dial or other surface in which is provided 
an opening of suitable size and form for the pictures and advertisements 


-to be, alternately or otherwise, presented to the view of the public. The 


pictures will attract attention, and, as they are caused to — and dis- 
appear at intervals of time, the public, while watching for the appearance 
of the pictures, must necessarily see and will read the advertisements, 


. These movements are effected by clockwork or any other mechanism.—Not 


proceeded with. 
2611. W. H. Reape, Clerkenwell, “‘ Clipping hair of animals.”—Dated 4th 
September, 1869. 

This consists in applying to the animal “clippers” now in use, or to 
others specially adapted for the purpose, a mechanical or clockwork motive 
power, whereby the clippers may be actuated and the necessary clipping 
action sustained by such power, and thus render the operation of clipping 
less fatiguing and more prompt than the various modes of clipping by 
hand hitherto in use.—Not proceeded with. 


2621. 8. H. Bramires, Hudderajield, ‘‘ Rubbers for condensers.” —Dated 6th 
September, 1869, 

This relates to that class of rubbers wherein two endless rubbing belts 
are employed to work together, and the improvements consist in the 
application of a roller intermediately within one of such belts (by pre- 
ference the top one), so placed as to deflect the said belt and press it 
against the other belt, producing a concave surface thereof. 


2627. R. Martyn, W. W. Martyn, W. C. Trevena, and T. H. Harry, 
Redruth, ‘‘ Wheel buddle for dressing ores.” —Dated Tth September, 1869. 

a buddle constructed according to this invention consists of a vertical 
shaft or perpendicular bar, fixed at its bottom end to the centre of the 
ordinary buddle-head. This vertical shaft or bar acts as axle for a per- 
forated distributor pan or basin, the diameter of which, it is preferred, 
should be about 3ft., and the depth about 12in. This distributor pan 
revolves horizontally freely on the before-mentioned axle. Firmly 
attached to the upper end of this shaft is a vertical metal or wooden 
frame. This frame extends from the vertical shaft (which is in the centre 
of the distributor) to the outer or rim of the distributor pan, and 
carries a horizontal shaft, upon which shaft is fitted a dwarf water wheel, 
which revolves vertically within the distributor pan. This wheel must 
be made of such a size as will suit the distributor pan. This horizontal 
shaft also carries a pinion wheel, which pinion gears into a toothed wheel, 
which is fixed or attached round the circtimference of the upper edge of 
the distributor pan or 
2632. F. Exvcersuavusen, Nova Scotia, ‘‘ Utilising the force of waves.”— 

Dated 7th September, 1869. 

It is well known that when water or other fluids are forced in to a 
cylinder or chamber from which the water can = only through & 
small orifice, it will be ejected from such orifice with a comparatively 
great velocity, the relative velocities of the water g through the 
orifice, and of that in the chamber, being in fact in inverse proportion to 
the relative sectional areas of such orifice and of the chamber. The object 
is to apply this principle of action to the utilisation of the force, mo- 
mentum, or vis viva contained in the waves of the ocean, or other large 
body of water. The invention consists in forcing such waves to raise 
their own body or another body of water to a considerable height, by 
causing them to enter the open end of a chamber, funnel, or spout, from 
which chamber the water so forced in can only escape —e. the influx 
of the wave, through a com; tively small orifice, leading, if necessary, 
into a tube through which the water is conducted to wherever required. 
2648. J. A. MuLLER, Amsterdam, “ Measuring liquids.” —Dated 18th Sep- 


This consists of a pipe having two inverted hollow cones, meoting at an 
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pex, from which a small o; ning passes to a valve chamber wherein is 
an india-rubber valve. hoe the valve chamber is a hollow air-tight 
chamber, wherein is a tube perforated at either end, the perforations 

inting in opposite directions to each other, after the manner of a tur- 
Pine. ‘An opening for the passage of air into the turbine is provided at 
the top of a rm 


pipe affixed to the horizontul tube, the pipe being free 
to revolve on pivots through an opening in the cover of the air-tight 
chamber. 


2654. A. H. Gimore, Edinburgh, “‘ Protecting wounds.”—Dated 9th Sep- 

The means the inventor employs consists of one or more inflated 
bladders of a form suited to the position of the part to be protected, to be 
applied near the same and retained by the aid of elastic or other straps, 
strings, or bandages attached to either eud of the bladder, but so as not 
to impede the circulation. Instead of bladders, india-rubber or other 
suitable air-tight and flexible material may be employed. A mouthpiece 
may also be provided for inflating the protector when the same is re- 
quired for use, the air being afterwards discharged to enable the protector 
to be packed in a small compass.—Not proceeded with. 

2657. J. A. Jaques, T. Oakey, and J. A. FANSHAWE, 
“* Grinding and surfacing rings.” —Dated 9th September, 1869. ; 
A chuck is constructed to effect this object. The face of the chuck is 
rforated, and is screwed on to a hollow shaft, on which is mounted the 
nd wheel, whereby it is driven by means of a band. At the opposite 

end of the shaft is a joint, which will rotate with it, but carries a fixed 

air pipe. The plates or discs to be operated upon are, when placed on the 
chuck, caused to adhere tightly thereto by causing the air to be exhausted 
from the space in the chuck behind the plates, by means of an air-pump, 
or by placing the air channels in connection with an exhauster or vacuum 
chamber. The small pipe or channel extends from the back of the plates 
or discs to the vacuum chamber, and by opening a cock on this pipe or 
channel the air will rush from the chamber of the chuck into the vacuum 
chamber, and will produce such a vacuum behiad the plates as will suffice 
to give considerable pressure on the front of the plates, and thereby hold 
them securely against the face of the chuck. Whenit is desired to detach the 
lates or dises from the chuck, the cock must be closed and air admitted 
hind the plates, which will then fall off. These plates or discs may be 
ground in the ordinary manner, or in the manner shown in the specifica- 
tion of their former patent above referred to. 

2658. D. ConviLie, Fleet-street, “ Producing printing surfaces.”—Dated 

9th September, 1869. : 

The object is more particularly to facilitate the printing of music, but 
is also applicable for printing cther works, such as maps or plans. To 
this end the inventor first produces some plastic composition, such as 
wax or a compound of gutta percha and bees’ wax, with the addition of 
a little resin, a moulding surface, such as is required for electrotyping 
or stereotyping, and on this soft surface he impresses by means of sui- 
table tools the lines, notes, words, marks and devices, which are required 
to be reproduced to form the printing surface. From a mould thus 
formed he obtains an electrotype copy in the ordinary way, which, when 
properly mounted, may be printed from in a common printing press, the 
same as if the printing surface has been produced by setting up typo- 
graphical characters. 

2661. W. Morris, Whitechapel, “ Manufacture of cigars.”—A communica- 

tian.—Dated 10th September, 1869. 

The First part of this invention consists in forming or shaping the inside 
or bunches of cigars, by placing them in moulds, or shapes of the size or 
sizes of the cigars to be made, and in filling or building up the tobacco in 
the moulds. e Second part of the invention consists in the construction 
and employment of frames for forming cigars in the manner hereafter 
described. The frames are, by preference, made in two parts. The first 
part is composed of a frame, the width of which is, by preference, that of 
the length of each of the cigars to be made, the length being regulated 
according to the number of cigars it is intended to contain; for each cigar 
there is a shape or die, by preference, somewhat deeper than the cigars, 
and of the shape or form the cigar is intended to assume; into these 
shapes the bunches are placed. —Not proceeded with. 

2630. S. RawstHorne, Preston, “‘ Mules for spinning.”—Dated 7th Septem- 

ber, 1869. 

This consists in winding in the carriage by ascrew, differential or other- 
wise. The space in the thread of such screw is sufficiently wide to re- 
ceive a bowl and stud, which is secured to the carri above or below, as 
the make of the mule shall determine. This screw may and will be 
worked by cross, spur, bevel, mitre, or friction wheels, rollers, or pulleys, 
and band. If the ordinary screW is used different speeds are obtained in 
the bringing up of the carriage by means of eccentric or differential pulleys 
or wheels.—Not proceeded with. 

2669. J. H. Jounson, Lincoln’s-inn-flelils, 

munication.— Dated 11th September, 1869. 

The peculiar feature of this invention consists in the metallic reed, 
which is of a bivalve construction, being composed of two pieces of suit- 
able metal or alloy made semi-cylindrical at one end, and gradually 
running into a flat at the opposite end. These two pieces are laid with 
their two concave surfaces facing each other, and are securely held to- 
gether at the cylindrical end formed by the junction or the two semi- 
cylinders by a metal ferrule, or otherwise, whilst their flattened portions 
are left free to vibrate, for which purpose a gradually increasing space is 
left between the edges of the bivalves from their absolute junction with 
each other to their flattened extremities. A suitable trumpet mouth 
is applied to this metallic reed, and to this again may be fitted a sound 
director of any convenient form and material, for the purpose of directing 
the waves of sound in any required direction. Steam, air, or liquid is 
forced through the reed for the purpose of sounding the instrument, a 
small chamber or mouthpiece surrounding the reed being fitted to the 
instrument for the reception of the actuating fluid before it passes into 
the reed, and when steam is employed a small cock is applied to this 
chamber or mouthpiece for the purpose of draining off any water of con- 
densation that may collect therein. By forcing liquid through this ap- 
—— whilst it is on the surface of the water it may be used for pro- 

ucing submarine signals. 


Tottenkan, 








** Sonorous signals.”—A com- 





CHEMICAL SOCIETY. 
AT a meeting on March 17th, Professor Williamson, F.R.S., 
resident, in the chair, the following gentlemen were elected 
Brown, A. Muirhead, T. L. Patterson, D. Penny, 
. A paper “On Artificial Alizarine” was read 
by W. H. Perkin, F.R.S. The lecturer commenced by sketch- 
ing the history of the researches which had finally led to the 
artificial production of alizarine. This colouring matter was first 
obtained from madder root by Robiquetand Colin, and investigated 
by Schunk, who assigned to it the formula C,,H,,0,. Strecker 
and other chemists, however, took it as C,,H,O,, relating it to 
the chlorocompound C,,H,C10,, obtained by Laurent from 
naphthaline. A few years since Graebe, when investigating a 
hydrocarbon known as quinone, C,H,O,, viewed this as a benzol, 
which has in the place of two hydrogen atoms the group 
(O—O). ‘“‘A chlorinated derivative of this body, the chloro- 
nil, ©,Cl,(O,),” yields a chloronilate on successive treat- 
ment with caustic potash and hydric chloride. This in- 
duced Graebe to regard the chloride of Laurent’s chloroxy- 
oor acid as the dichlorinated quinone of naphthaline, and 
indeed, when this naphthaline derivative is treated with potash and 
hydric chloride, it furnishes chloroxynaphthalic acid, thus showin 
the latter to be the quinone acid of naphthaline. Graebe anc 
Liebermann thought it now probable that alizarine might also be 
the quinone acid of some hydrocarbon, and to become acquainted 
with this hydrocarbon they reduced aspecimen of natural alizarine ; 
they obtained a substance of the composition C, ,H,, ; but this is 
the formula of anthracene of coal-tar, and such indeed proved the 
substance to be. The investigators knew now that alizarine was 
the quinone acid of anthracene, and to get alizarine from anthra- 
cene they needed only to have the corresponding quinone. The 
desired substance was found in Laurent’s oxygenated compound 
Crs O,, obtained from anthracene by oxidising agents. Graebe 
an ibermann heated this anthraquinone with bromine, 
acted upon ‘the dibromanthraquinone thus gained with 
es 2 .and decomposed the potash salt thus obtained 
y hydrichloride. The product of these successive reactions 
was alizarine. To turn this beautiful discovery to practical 
account, it was only necessary to replace the bromine re- 
quired in the process by a cheaper reagent, and this was found in 
oil of vitriol. Artificial alizarine is identical with the colouring 
matters obtained from the madder root. Both of these products 
Stain, fo in usually curved needles; they dissolve in caustic 
forming violet solution of the same tint. When applied to 
mordanted fabrics they ‘produce the same colours, bearing the 
treatment with soap equally, and resisting the influence of the 
light in the same degree. eir absorption bands in the spectrum 
are identical. Still, as a substitute for madder, artificial alizarine 
has been objected to on the ground that pure alizarine alone will 
not produce the madder colours, other colouring matters being to 
that required. But this can be correct, since Schunk asserts 








that the final result of dying with madder is simply the combina- 
tion of the alizarine with the mordants employed. A good deal has 
also been said about the supply of anthracene. It must be remem- 
bered, however, that tar distillers have as yet but little experience 
in se ting this substance. Mr. Perkin believes coal tar to 
contain considerable quantities of this hydrocarbon. No doubt the 
kind of coal used, as well as the temperature employed in the gas- 
works, influences the quality of the tar as a source for anthracene, 
but upon these points no definite information has yet been 
obtained. Mr. Perkin illustrated his interesting lecture by exhi- 
biting samples of ;fabrics dyed and printed with artificial 
alizarine, and also by projecting the spectra of some alizarine solu- 
tions upon a screen. By producing alizarine from anthracene, 
Graebe and Liebermann have given the first,instance of the artificial 
formation of a vegetable colouring matter. The way by which the 
beautiful discovery has been arrived at proves, as the president 
pointed out, decisively the importance of studying the molecular 
arr ts ical compounds. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKET—COAL AND IRON SHIPMENTS 
—STATES OF THE IRON AND COAL TRADE—THE STRIKE OF THE 
GLASGOW JOINERS- THE NEW STATION AT EbINBURGH—THE 
NEW ARMOUR-CLAD BAM HOoTsPuR. 

At the end of last week the Glasgow pig iron market was 
uiet ; business done at 54s. cash. No. 1, g.m.b., 54s. 6d. ; No. 

, 53s. At the beginning of this week it became rather firmer ; 
good business done at 54s. 3d. cash. Now the market is quiet and 

steady, 53s. 6d. to 54s. 44d. cash ; 54s. 9d. one month; No. 1, 

g.m.b., 55s. 3d. ; No. 3, 53s. 6d. 

The shipments of pig iron for the week ending March 19th are, 
from Glasgow, 4531 tons foreign ; 1177.tons coastwise—total, 5708 
tons. From Bowling, 200 tons foreign ; 415 tons coastwise—total, 
615 tons. From Ardrossan, 760 tons foreign ; 2229 tons coastwise 
—total, 2989 tons. From Greenock, 850 tons foreign ; coal, 247 
tons coastwise. 

The imports of Middlesbrough pig iron into Grangemouth, for 
the week ending March 19th are 1735 tons, as against 1160 tons for 
same period last year, showing an increase of 575 tons. Up to this 
date there is a total increase for 1870 of 2310 tons. 

There is considerable briskness in the malleable iron trade, all the 
furnaces being in full operation ; and the largest possible amount of 
employment is given. There is little, if any, change in the prices. 
Bars are £6 15s., and rails are very firm at former quotations, 
makers still continuing full of orders. The founders in the neigh- 
bourhood of the Clyde have been very busy for some time, and the 
amount of heavy work leaving the principal yards during the last 
month has been unusually large. 

The coal trade remains steady in the household departments, 
but some little inactivity prevails in the qualities for general 
engineering and railway purposes. The ironworks, however, cause 
an enormous consumption. 

The engineering trade is exceedingly brisk in all departments, 
as besides the large orders for South America for locomotives, the 
various oilworks of the district are making extensive additions to 
their plant ; and this has created great activity ina number of the 
foundries and engine works, which are engaged in making stills, 
retorts, &c., for the distilling process, and also hydraulic presses, and 
pumps for compressing paraffin. The oil manufactories and 
refineries are busy making great preparations for the ensuing 
season, many of them nearly doubling their powers of production. 
The supplies of shale‘are plentiful in the immediate vicinity of the 
works, so that the cost of transit is very trifling. 

There is no change of consequence to note in the aspect of the 
dispute at present pending between the Master Wrights’ Associa- 
tion and their operatives. Both parties publish statements as to 
their position and determination, and, as they are equally defiant, 
and their accounts of each other equally conflicting, it is not easy 
to say when, or in what manner, the breach will be healed. 

A new and handsome station is about to be constructed by the 
North British Railway Company at Waverley Bridge, Edinburgh. 
The plans have been all but completed, and steps are forthwith to 
be taken for carrying out the work. The design, which has been 
prepared by Mr. Bell, engineer to the company, contemplates a 
rearrangement of the station, and this necessarily involves an 
almost complete reconstruction. As regards the exterior, the 
present Waverley Bridge is to be taken down, and its place sup- 
plied by an iron structure, at once more attractive to the eye, and 
more commodious for purposes of traffic. The new bridge, resting 
at each end on stone abutments, will cross the valley in three 
spans of 100ft. in length, the supporting piers consisting of. two 
ranges of light octagonal pillars. Malleable iron lattice girders 
will support the roadway, which is intended to be carried on 
a level about eighteen inches above the centre of the present 
bridge. On the west side the parapet will consist of an elegant 
cast iron railing, while on the east side the bridge will be closely 
abutted upon by the new station buildings. The width between the 
parapets will be 70ft., thus affording an addition to foot passengers 
of 12ft. and 8ft. respectively, and a carriage way of 50ft. in 
breadth. 

In the arrangement of the station platforms care has been taken 
to secure ample space for working a large traffic. The up main 
platform on the north side of the booking-office has at its broadest 
part awidth of 63ft. It is carried in a curved line under Waverley 
Bridge, and on to a point within ninety yards of the mound 
tunnel, the total length being about 1000ft. The down platform 
will have a width at its broadest part of 70ft., and will extend to 
1535ft. in length—dimensions which seem equal to the accommoda- 
tion of a very large traffic. 

Estimates will be immediately invited for the first portion of the 
contract, and it is expected that building operations may be com- 
menced within a month from the present date. 

On Saturday last there was launched from the shipbuilding 
yard of Messrs. Robert Napier and Sons a screw armour-clad ram, 
built for our own Government, named the Hotspur. This is the 
last of three powerful war ships constructed by the Messrs. Napier 
from the designs of Mr. Reed, Chief Constructor of the Navy, the 
other two—the Audacious and the Invincible— having been 
finished last year. The Hotspur is of the following dimensions :— 
Length between perpendiculars, 235ft. ; breadth, 50ft. ; depth in 
hold, 20ft. lin. ; burthen, 263738 tons B.M.; and 600 horse- 
power. This war ship is constructed on a principle that is 
entirely new in this country, but which was adopted some 
time ago in connection with the navy of France. Its chief 
features are the formation of a fixed tower or turret, the 
breastwork of which is 8in. thick, and an immense ram forward. 
The diameter of the turret, which is pear-shaped, is 31ft. Gin., and 
35ft. 9in. from the aft to the fore side. In the wake of the ports, 
four in number, are Sin. of armour and l0in. of Weel, the 
other portions being plated with Gin. of armour and 10in. of wood. 
Inside the latter again are two thicknesses of gin. plates, backed b 
an angle iron frame of 10in. This stationary turret is armed wi 
a 30-ton gun, carrying 600 Ib. shot. It is worked on a revolving 
turntable, the diameter of which is 26ft. From the two front 
ports the gun has a training of 69 deg., and at the side ports a 
traini 44 deg. aft, and 26 deg. forward, so that it is able to 
fire right forward, and almost, but not quite, right aft. The gun 
a - elevated 124 deg., and depressed 7 deg., the recoil being 

. din. 

One of the chief features of the Hotspur is the ram, which 
projects about 9ft. below the water, and is brought up 
toa point. The depth of this point below the water 
line is 8ft., its width from the stem proper to the point 


being 5ft. 3in. Some idea of the massive character of the 
vessel may be formed when it is stated that many of the 


lates wei ee ete ee ee en coin, Oe 
by bolts of about 34in. diameter. are three decks, the 





middle one being plated with two thicknesses of iron tapered for- 
ward and aft. The engines have been made and fitted by Messrs. 
Napier. They are of the direct-acting horizontal type, having 
two piston rods to each cylinder, and are fitted with surface con- 
densers and all the most recent improvements. The boilers, of 
which there are four, are of the ordinary return tubular form, with 
five furnaces each. The propellers are about 14ft. diameter, on 
Griffith's principle, with movable blades. 

All the preparations for launching having been completed, the 
vessel was christened the Hotspur by Miss Reith, and the dogshores 
were cut by Mrs. Methven, Almost immediately there was heard 
a creaking and straining of the ways, and in afew seconds, with 
over-accelerating speed, the Hotspur glided into the river, and, 
when fairly in the centre of the stream, was brought to by 
massive iron chains. The launch was accomplished without the 
slightest hitch, and amidst the hearty cheers of the spectators. 
This being over, a number of the ladies and gentlemen met in the 
offices of Messrs. Napier and partook of cake and wine, which 
were plentifully provided. 


. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—INSTITUTES IN MIDDLESBROUGH— 
SHIP LAUNCHES ON THE 'yNeE— THE CARLTON LRONWORKS. 
THE iron trade remains steady. All the pig makers continue to 
keep their books full of contracts, consequently the attempt to run 
down prices, to which I referred last week as having failed, is 
not likely to be renewed. At the Middlesbrough iron market, 
on Tuesday, which was very numerously attended, No. 3 iron was 
sold at 50s., and the market closed nrm. The finished iron trade 
is still comparatively quiet, although certain newspapers last week 
might lead people to suppose that Middlesbrough railmakers were 
fortunate in securing large contracts for Russia. There is not the 
slightest truth {n the statement. Indeed, as I have stated for the 
past two or three weeks, inquiries are not so numerous as could 
ve desired. Again the Board of Arbitration regulations have been 
broken through. Towards the end of last week several workmen 
at Bolckow, Vaughan, and Co.’s Works, Witton Park, grew so 
impatient about the wages question that they resolved to strike, and 
actually did not start on Monday. Good counsel prevailed, however, 
through Mr. Kane, the men’s secretary at the board, and they re- 
turned to their places on Tuesday, agreeing to refer theirdifferences 
tothe board. ‘he masters feel very strongly such conduct on the 
part of the men, and fears are entertained that, if the regulations 
of the board are not faithfully adhered to, an alteration will be 
made. By the present system of arbitration the men have many 
advantages, but it is believed by some persons that the men will, 
if everything is not in their favour, become so obstinate as to make 
the system onesided, and, indeed, a complete burlesque. Engi- 
neers and shipbuilders on the Tyne, Wear, and Tees are pretty 
fully employed. I hear that a large bridge order for the Danube 
is expected to be given to an extensive Middlesbrough firm. Next 
week the quarterly meeting of the iron trade will be held at 
Middlesbrough, but, in consequence of the Staffordshire preliminary 
quarterly meeting being fixed for the 30th inst., the Iron and 
Steel Institute meeting, which was to have been held in London 
on that day and the day following, will not, I hear, be held until 

the end of April. 

On Saturday the monthly meeting of the Iron Trade Foremen’s 
Association will be held at Middlesbrough, and on the 7th of next 
month the last meeting of the session in connection with the 
Cleveland Institute of Engineers will be held in the same town. 

Last week the Wisconsin, one of the largest and most powerful 
steamers ever built on the ‘'yne, was launched by the great firm of 
Palmer and Co., Jarrow. She is 600-horse power, and is fitted up 
to carry 100 first-class passengers and 1500 emigrants. She has been 
designed to run across the Atlantic in seven days. The same firm 
—— another large vessel to trade between Genoa and Alexan- 

ria. 

The Carlton Ironworks, situated near Stockton-on-Tees, and 
consisting of two blast furnaces, were offered for sale by public 
euction, under a Chancery order, on Wednesday, at Stockton, but 
as the highest bid was only £12,600—below the reserve bid—they 
bry not sold. During the afternoon they were sold prvately for 
£13,300. 








THE IRON, COAL, AND GENERAL TRADES 
OF BLRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: Sales of 
pigs: The forthcoming preliminary and the quarterly meetings — 
FINISHED IRON TRADE: Orders quiet: The demand for bridge 
plates and girders, and railway iron: Cast and wrought iron 
work: Sheets: Bed bars—THE UNITED STATES TRADE: The 
prospects of the new Tariff Bill: Agents’ reports thereon : Senti- 
ments of a@ New York Legislator as to reducing duties on iron, 
copper, and lead—ORDERS ON BOARD THE City OF BostoN— 
PRICES OF FINISHED IRON—THE MANUFACTURING INDUSTRIES 
HEREABOUTS : Light and heavy machinery: Heavy foundry work : 
Activity at Messrs, Cochrane's: Edge tools an dhollow-ware: Japan- 
ners and tin-plate workers: Builders’ ironmongers : Nail-makers : 
Iron merchants -THE CONTINUED REDUCTION IN THE PRICE OF 
COPPER : Its effect on yellow metal rolling jirms—MUNTZ’s METAL 
Company: Zhe annual report—THE PATENT NUT AND BOLT 
MAKERS : Litigation about their machinery: The trial in Man- 
chester—THE COAL TRADE: Quiet. 

THE transactions on ‘Change in Birmingham yesterday (Thursday) 
and in Wolverhampton the day before were few. The sales of pigs 
were under the average, so near to a preliminary meeting. 
Thursday next will be the great official gathering of the quarter. 
Alike to-day and yesterday it was declared with growing confi- 
dence that there cannot be any declared alteration in the prices of 
finished iron made at that meeting, and that therefore the value of 
pig iron:will remain unchanged. These views may be taken as 
pretty surely indicating the issue of the meeting in question. The 
quarterly meetings will begin with that in Wolverhampton on the 
13th of next month—a date as far into the quarter as under, the 
rule which regulates the holding of those meetings, it is possible for 
them at any time to go. 

Orders for finished iron are coming only slowly on account 
either of the home or the export markets. Just enough new 
business is, however, being transacted to enable the proprietors of 
mills and forges to keep up heart till the progress of the year shall 
bring with it orders from both foreign and home customers. 

The activity here and there in this district of firms who are en- 
gaged in the bridge and girder building, and in the making of 
miscellaneous railway ironwork of a constructive class, is keeping 
some of the mills tolerably well occupied at first-class establish- 
ments. In railway work generally more is being done this week 
than last ; not only are some of the continental lines beginning 
again to purchase, but the leading home lines are entering the 
market with more freedom than for some time past, and the in- 
quiries still indicate a much better demand on an early day. The 
South-Eastern is amongst the home lines from which applications 
for quoted prices are coming to hand. That company wants 3000 
tons of iron rails. 

Cast and wrought ironwork for other lines are required to be 
used in the making of new stations and repairing old. 

Thio plates and girders are sought for marine and land usein the 
at varied goods of large proportions to which iron is now 
applied. 

Beat bars are not brisk, but they are in better demand than are 

the inferior brands. , 

The dearth of sheet orders is more apparent this week than last, 
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as well in the heavy as in the lighter kinds ; and hoops and strips 
have not recovered, 

No improvement is noted in the United States orders. Merchants 
have reason to conclude that specifications of considerable worth 
are coming over in the City of Boston. It is a fact that for 
several years past that steamer has brought us fair advices at about 
this season. Orders were looked for by her from the Southern 
States especially. The advices from New York, though not accom- 
panied with many orders, yet are encouraging as to the prospects 
of the new Tariff Bill now ane the House of Representatives. 

Agents’ letters are to the same purport as the message of the 
Times’ correspondent, dated Philadelphia, the 8th inst., and pub- 
lished in this country on Wednesday, He says :—“‘ The p 
of the new Protective Tariff Bill in Congress are beginning to look 
somewhat dubious, There is a Protectionist majority in Congress, 
but it is evidently not made up of the elements necessary for the 
passage of the pending bill; and this Hye together with the 
delays of legislation, leads me to think that the pending bill will 
scarcely get through in the present session. There is not strength 
enough to defeat it, but there is dissatisfaction enough to postpone, 
and delay, and debate, until the house gets tired, and more neces- 
sary legislation will press the bill aside. The prospect looks very 
much so now.” 

Prices of finished iron are unaltered. Customers have to be met if 
new orders are to be got. Boiler plates of the best class are selling 
at more than 5s. under list, whilst some good sheets are going at a 
much larger reduction upon the orthodox rates. Inferior qualities 
of both are, of course, lower, but not, perhaps, lower than is usual 
in proportion to the Association scale. 

The different industries of Birmingham and the surrounding 
townships are comparatively unaltered upon their state at the 
time ot my last report. 

The makers of the lighter and best class of machinery remain 
fairly occupied, but the heavier descriptions, involving massive 
castings, are not in much request. 

The heavy foundries are slightly better off. Here and there a 
few new pipe orders have been secured during the week. The 
stuff will go chiefly out of stock, but it will afford the firms an 
opportunity of giving their men a little more to do in the keeping 
up of the stock of goods which may be safely kept in store. 

Pillars, plain and fluted, are in better request. 

Messrs, Cochrane are the best off of the engineering and foundry 
concerns. They have work in hand embracing some 11,000 tons in 
all. The goods are intended chiefly for India, 

The edge-tool and hollow-ware people are nearly all oppressed 
with work. 

The japanners and tin-plate workers are not yet doing much. 
On home account new business is delayed by the continuance of 
winterly weather, which checks shopkeepers in ordering from the 
travellers. On foreign account a few makers are still, however, 
tolerably well to do. 

The general builders’ ironmongery establishments are quiet— 
more so than they have been ever since Christmas. In all iron- 
work, as well forged as cast, which these people turn out, there 
was a serious check by the rise in the price of iron, and the 
season will have well advanced before the recoil has passed away. 

The merchants who keep supplies of iron of almost every size forthe 
use of the hardware manufacturers of the smaller class complain 
of the inactivity of the demand. 


The continued reductions in the price of copper are exercising 
a twofold effect upon one of the leading metal rolling companies 
hereabouts. They reduce the amount of money available for divi- 
dend, although the working profits are larger than before ; and 
they are making the capital subscribed to stand at a larger sum 
than was necessary for the carrying on of the business 
when copper stood at a much higher value in the market. Jn 
Wednesday the directors of Muntz’s Metal Company issued their 
sixth annual report. They state that the profit on the year’s 
transactions amounted to £20,147 9s. 2d., which, with £2789 11s. 5d., 
brought forward from last year’s account, made a disposable 
balance of £22,937 0s. 7d, The payment of an interim dividend in 
June disposed of £6094 13s, od. The directors now propose to 
write off £6000 from the stock fluctuation suspense account, to set 
aside £3000, which would cover all bad debts and probable liabili- 
ties, and to pay a dividend at the rate of five per cent. per 
annum, free of income tax, for the half year ending 
on the 31st of December, which would leave a balance 
to carry forward of £1747 13s. 1d. In consequence of the 
great reduction in the value of copper since the formation of the 
company, the directors find that, notwithstanding an increased 
trade, they have more than the necessary amount of capital. 
They will, therefore, submit resolutions to the general meeting 
which will enable them to return so much of the capital as may 
be found unnecessary for the efficient conduct of the company’s 
business. The directors take credit for a considerably reduced 
amount under the stock fluctuation suspense account, which, 
with the amount now proposed to be written off, will stand 
at £12,300 4s. 9d.; for, as they have often pointed out, the 
balance of this account only represents the difference between the 
present low price of metal and what may be taken as the fair 
average value of the company’s standard stocks; but, at the same 
time, it must be borne in mind that since the formation of the 
company the sum of £36,000 has been written off the price of 
metal to meet the continued depreciation which otherwise would 
have been applicable to the payment of dividends, 

The patent nut and bolt makers in this district are getting into 
litigation on account of the character of the machinery they use 
for the making of nuts. They had not thought that they were 
infringing any patent, but it now transpires that the principle 
embraced in the tools by which the centre of the nut is formed 
when the iron is under pressure is claimed by Mr. Henry 
Bernoulli Barlow, patent agent, of Manchester. Messrs. 
Watkins and Keen, whose concern was passed over to the 
Patent Nut and Bolt Company, were the first to use 
machinery in this district in nut making; and when 
the joint-stock company took to the affairs of the private concern, 
Messrs Watkins and Keen gave them an indemnity to the extent 
of a few thousand pounds in respect of any claim that might there- 
after be made upon them by any patentee. Mr. Barlow’s patent 
expired some two years ago ; but he has lately come upon Messrs. 
Watkins and Keen, and, as I learn, has settled the matter with 
them for something under £2000, The Darlaston firm, and Messrs. 

saylis, Jones, and Baylis, of Wolverhampton, likewise use ma- 
chinery which Mr. Barlow claims to be his, and the Darlaston 

neople are understood to be negotiating terms of settlement. 

[essrs. Baylis, however, are contesting the point. They assert 
that Mr. Barlow claims that which was invented by an inventor 
named Berry, who, after paying the first £50 upon his patent, did 
not go any further, and subsequently went to America, but who 
has since returned. To him, they say, belongs the credit of having 
invented the die-box, the punch, and movable bolster (which are 
the distinguishing tools) ; and they contend that, as he did not 
proceed with his patent, the tools became public pro- 
perty. Mr. Barlow, however, contends that his invention and 
that involved in the lapsed patent of Berry are very diffe- 
rent; and at the Manchester Assizes last week he brought an 
action against Messrs, Baylis, Jones, and Baylis, for infring- 
ing his patent. The case did not proceed to the lengt 
that it might have gone if all the witnesses for the defence 
had been examined. The jury havingintimated that they thuught 
they could come to a conclusion, the judge summed up, and the 
verdict went against the defendants, who were amerced in 40s, 
damages, subject to an account, which latter, being interpreted, 
means, as most of our readers are aware, an investigation into the 
extent of the operations that have been carried on under the 
patent. This decision I have reason to know is to be contested. 

Coal is tolerately active at the pits, where the best qualities are 
turned out ; but even there more might be done, and in the com- 
moner kinds there is only little doing. 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: The attempt to induce second-class houses to 
reduce quotations : Uneasiness as to probable effect : The attempt 
overruled, and continued firmness in the market : Dependence of 
future prosperity on the demand from the Northern of Europe 
markets : Advices encouraging : Clearances to Russia: Probability 
of higher prices being obtained: Preparations for extending 
operations at the works: American requirements: The Indian 
demand —THE HOME TRADE: The adoption of steel rails —THE 
BAR AND PIG TRADES—THE TIN-PLATE TRADE— THE STEAM 
AND HOUSE COAL TRADES— THE WAGES QUESTION: The posi- 
tion of steam coal colliery proprietors —THE Factories Act : 
The Cardiff and Newport Colliery and Ironstone Company 
(Limited)—Tuk Viapuct Works, CRUMLIN. 

IN consequence of the continued quietude in some branches of the 

iron trade, some of the second-class houses of other districts 

began to urge upon makers the necessity for a reduction in prices, 

and some uneasiness was felt as to the probable effect of such a 

movement upon the market. This was not the case because there 

was any ground for thinking that the higher class makers would 
submit to anything but a strict adherence to list quotations ; but 
buyers, who have all the time been opposed to any advance, sought 
to enforce a reduction, and would be ready to take advantage 
of any disagreement that might arise between manufacturers, and 
the result would be a further reservation of orders and a pro- 
longation of depression. It is satisfactory, therefore, to find 
that no argument for reducing prices has been listened to, and 
the tone of the market is this week even firmer than it 
was last. As far as this district is concerned there is 
little cause for complaint. Indications continue to point to 
increased activity. The prosperity looked forward to in the 
next month depends, perhaps, chiefly on the demand from the 

Northern of Europe markets ; and advices from those sources, 

which are, there is reason to believe, reliable, continue to give 

encouragement. Russian orders are under negotiation, and some 
are already in course of execution. Clearances are about com- 
mencing to that quarter, and there is a probability that there will 

be a brisker inquiry this year than last. Instead, then, of a 

reduction in prices, increased operations at the works may be 

looked forward to, and buyers may calculate upon having to pay 
higher prices than they now do. Atsome of the principal Wels 
pn Fer preparations are already being made for 
the employment of a greater number of hands, and 
other signs are given that the masters anticipate their full pro- 
ductive capacity being tested before long. In reference to in- 

uiries from America there is scarcely any change to note. 

learances to the United States are about the same as for several 
weeks past. With India there is still but little doing. Matters 
not being altogether satisfactory in tion with the demand 
that had been looked forward to, makers are not now disposed to 
enter into transactions. It may be said in regard to the home 
demand that there are some signs of improvement. Railway iron 
will shortly, there is little doubt, be extensively inquired for 
relaying and cther purposes ; but the railway companies seem to 
be undecided whether iron or steel material shall be used. In 
bars and pig there is slightly more doing at present. 

The tin-plate trade continues firm, the demand from America 
is improving. 

In the steam coal trade there is about the usual vitality evinced. 
The demand for house qualities continues tolerably good. 

The statements made in last week’s report in reference to the 
wages question have been confirmed by later information. At 
some of the collieries the month's uvtice is being worked out, but 
the men have expressed an intention to accept the offer of the 
coalmasters to grant the rise on the Ist of May if they cannot see 
their way clear to grant it earlier. A general advance of 10 per 
cent. will, therefore, it is understood, take place on the 1st of May 
next. The steam coal colliery proprietors lose no opportunity in 
arousing the attention of the men to the disproportion in the scale 
of wages paid at the ordinary collieries and the pits connected with 
the ironworks, which places the coalmasters in a seriously disad- 
vantageous position. The ironmasters pay about ls. to 1s. 6d. per 
ton less for the coal on their pit banks than the ordinary colliery 
proprietors, which enables the former to take contracts for exporta- 
tion at considerably lower prices. It is necessary, therefore, that 
something should be done that would remove steam coal colliery 
proprietors out of such an anomalous position, either by increasing 
the scale of wages paid at the ironworks or by reducing the wages 
at the ordinary collieries. 

In consequence of the operations of the new Factory Act a large 
number of women have had to be discharged from their outdoor 
employment at the Dowlais Works. At other establishments it 
was also found 0 disp with the female hands that 
were employed on the mine tips and elsewhere. The effect of the 
Act is a slight hardship for the time being, but there is no doubt 
that eventually it will materially improve the social position of 
the females whose services have thus ey rather summarily dis- 
pensed with. 

For a lengthened ‘period the Viaduct Works, Crumlin, the pro- 
perty of Messrs. Kennard, have been only partially employed, 
owing to the few requirements in the market for the class of work 
that is turned out there. It is satisfactory to find that latterly 
some important fresh orders have been secured, and the result has 
been that the hands are more fully employed than for a long time 
past, and there is a fair prospect that the improvement will 
gradually extend. 

An order has been made for the compulsory winding-up of the 
Cardiff and Newport Colliery and Ironstone Company (Limited), 
the costs of all proceedings in Chambers to be reserved until the 
conclusion of the winding-up. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 


LANCASHIRE AND YORKSHIRE RAILWAY—BRADFORD AND SHIP- 
LEY CANAL—TRADE MATTERS ON TYNESIDE: Messrs. C. M. 
Palmer and Co. (Limited): Launch of the Wisconsin (s.)— 
STATE OF TRADE IN SovuTH YORKSHIRE—SoOUTHPORT WATER 
Works — Lancaster Lune SHIPBUILDING CompaNy — THE 
INDIAN TRADE: Arrival of a steamer at Liverpool via Suez 
Canal—MIDLAND Rattway Company : Settle and Carlisle Line 
—SALTBURN AND WHITBY RaILWAY—MIDLAND RalLway: 
New shops at Peterborough. 


THE Lancashire and Yorkshire Railway Company is about to ex- 
tend its goods stations in the selghieasteeeh oF Great Howard- 
street and the docks, Liverpool. A piece of land adjoining the 
railway, nearly six acres in extent, and which includes the site 
of the old borough gaol purchased from the town council, has 
already been partially occupied for station purposes, and it is to 
be —- in future wholly to goods and shipping traffic. A con- 
tract been entered into with Messrs. Johnson, of Manchester, 
for the construction of a large shipping shed. This building will 
have a frontage in Great Howard-street about 180 inlength; 
it willextend 50 yards indepth eastwards, and it will cover an area 
of nearly two acres. The cost is estimated at £18,000, and the 
works are to be commenced immediately. Simultaneously with 
the construction of this shed, the —— is making a junction 
station bel Th also scbuilding 4 pro ~ 
ion below. e company is rebu and e i 

several of its stations in the Loversenl district. . 

The Bradford town council has been discussing the expediency 
of purchasing the canal between Shipley and that town. Should 
the purchase be finally completed, it is proposed when the canal is 
filled up to make a road from Bradford to Shipley and Windhill 





along the line of the canal. The cost of the purchase is set down 
at £235,000, and if the remainder of the scheme is carried out the 
expenditure will be from £60,000 to £70,000. 

With to Tyneside trade matters, it may be noted that on 
Friday night and Saturday morning Messrs. C. M. Palmer and Co. 
or away £14, in wagesfor the previous fortnight. 
This is the largest ae payment for wages ever made 
the concern, On Saturday Messrs. Palmer and Co. “> ) 
launched a fine screw steamer, the Wisconsin, built for the Guion . 
line between Liverpool. and New York. Messrs. Backhouse and 
Dixon, of MiddJesbrough, have launched a screw steamer of 500 
tons for Messrs. Schmttburn and Co., of that town ; she will be 
fitted with compound engines of 75-horse power, by Messrs. Blair 
and Co., of Stockton. 

The South Yorkshire iron works continue pretty well employed, 
and the rail and plate mills at most of the leading pore a ents 
are in full operation. The shipments of steam coal made from 
Hull and Grimsby have been comparatively moderate of late. 
Engine fuel has been in moderate request for Lancashire. The 
demand for coal and coke for the North Lincolnshire furnaces 
continues good. 4 

The Southport Waterworks Company is seeking for additional 
parliamentary powers, as it contemplates new works and an in- 
crease of capital to the extent of £80,000. 

The affairs of the Lancaster Lune Shipbuilding Company is to 
be wound up voluntarily. A resolution to this effect was adopted 
at a special meeting of the shareholders held on Monday. 

On Tuesday the screw steamer Danube, belonging to Mr. 
Donald R. MacGregor, of Leith, arrived in the Mersey from Bom- 
bay with 4000 bales of cotton ; she is the first steamer which has 
arrived at Liverpol from India via the Suez Canal. The Danube 
left Bombay on the 12th of February, and was sixteen hours in 

ing through the canal. Captain Mann, the commander of the 
Seale, speaks in high terms of the canal, in which he found an 
average depth throughout of 20ft., while he thinks there will be 
no difficulty in securing a constant average depth of 24ft. 

Mr. Joseph Firbank, of Newport, Monmouthshire, has taken 
the contract for the construction of the Appleby section of the 
Midland Railway Company’s new Settle and Carlisle line. The 
section is fourteen miles in length, and the amount of the con- 
tract is about £300,000. 

A movement is ag oo for the completion of a line to con- 
nect Saltburn with Whitby. The line is fourteen miles in 
length, and would supply a missing link in the coast com- 
munication of the North Riding. The iine, for almost its entire 
length, would run through the properties of the Marquis 
of Normanby, the Earl of Zetland, and Messrs. Palmer, of Jarrow. 
The district is rich in valuable ironstone, which at present cannot 
be worked, but which might be turned to advantag t 
in the Cleveland works. 

The Midland Railway Compan 
twenty-four locomotives at Peter' 
also to be erected at Peterborough. 





is about to erect a shed for 
rough. Repairing shops are 





PRICES CURRENT OF METALS AND OILS. 
1870. 1869. 
















































Correr—British—cakeandtile; £s.d. £8.d.| £8.d.. £8. 4d. 
PCT TON cccccccevcccscce 6910 0.. 71 0 0| 76 O 0.. 78 0 
Best selected ...e0- 1 0 0.. 73 0 0|78 0 0..79 0 0 
Sheet ...cccccccce 75 0 0.. 76 0 0) 80 0 0.. 81 0 0 
Bottoms cesccccees 78 0 0.. 0 0 0} 8&8 O 0.. 8 0 YW 
Australian, per ton 71 0 0.. 7410 0/79 0 0.. 8 0 0 
Spanish Cake ....06 00 0.. 0 0 0|72 0 0..70 0 0 
Chili Bars........ 6515 0.. 6610 0; 7010 0..71 0 0 
Do. refined ingot 6910 0.. 7110 0| 74 0 0..75 0 0 
YeLttow Metat, per Ib. 0 0 6, 0 063] 0 0 6 O O07 
Iron, Pig in Scotland, ton....| 214 4 cash 213 2 cash 
Bar, Welsh, in London......| 7 5 0.. 710 0| 610 0.. 6.12 6 
Wales ..cc.e 610 0.. 615 0) 6 00. 000 
Staffordshire | 8 2 6.. 8 7 6| 75 0. 77 6 
Rail, in Wales.......... eooe| 615 0.2. 7 5 0| 6 0 O.. 6 2 6 
Sheets, singlein London ..|10 2 6..10 5 0| 95 0.. 000 
Hoops, first quality .. 815 0. 9 5 0| 850. 87 6 
Nailrods .. 8 0 $10 0| 710 0.. 715 0 
Swedish, ....cco-sccccccccee| 915 0.010 5 0)10 0 0..10 5 O 
Leap, Pig, Foreign, perton ..| 18 7 6.. 0 0 0/1815 0.. 0 00 
English, W.B. ....e0..s00 1910 0.. 0 0 0} 2015 0..21 0 0 
Other brands ....... . 1815 0..19 0 0|19 7 6..1912 6 
Sheet, milled .......ceccee| 19 5 0..1910 0| 20 0 0.. 20 5 O 
Shot, patent..coscccse.es eee} 22 0 0.. 0 O 0] 22 5 0.. 2215 0 
Red or minium .....eeccoee| 2010 0.. 0 0 012015 0.. 0 0 0 
White, dry ...... ccccccccce| 26 0 0.. 28 0 0) 7 0 0.. 29 0 O 
ground in Oil ...cccseeses| 26 0 0.. 29 0 0) 27 0 0.. 30 0 0 
Létharge, W.B. .cc-coccccce| © 0 Oe 0 0 0198 0 6.. 6 0 @ 
QUICKSILVER, per bot. ....0006| 617 0.. 0 0 0} 617 0.. 618 0 
SpevTeR, Silesian, per ton ....| 1910 0.. 1915 0| 21 0 0.. 21 5 0 
English V&S.... 1910 0.. 0 0 0} 21 0 0..21 5 0 
Zinc, ditto sheet...... 24 0 0.. 0 0 0} 27 O 0.. 2710 0 
STEEL, Swedish faggot 000.000; 000.000 
CE rorccccccees ove 1 00.. 000/15 00.000 
Try, Banca, percwt. .. 6 83 0.. 0 0 O| 611 0.. 612 6 
Straits, fine—cash .. ° 519 0.. 6 0 0| 6 9 0.1. 610 0 
For arrival ...ccccsece eoee| 0 0 0.. 0 O 0} 6 9 0. 610 0 
English bDlOcKS .esssccocceee| 6 3 O1-. 6 4 0] 6 7 O.. 0 0 O 
cocccccccccccccece-e| 6 & O.. 6 5 0} 6 8 O.. 0 0 O 
Refined, in blocks ........ § 60... 6 7 0| 613 0. 00 0 
TinpLates, per bx of 225 sheets 
IC coke... 326. 15 6] 13 6. 21:6.0 
IX ditto.. 186... 1 0} 1 9-6. 182 0 
IC charcoal 1 8 6. 110 0| 110 0. 111.0 
1X ditto... 114 6. 116 O| 116 0.. 117'0 
Coats, best, per ton 017 6.. 018 6) 016 9.. 018 0 
Other sorts ..0.... 015 3 017 0} 015 3.. 016 6 
O11s, per tun, Seal, pale 48 00.. 000/36 00. 000 
Brown seccccrcccccsecces | 34 0 0.. 85 O 0] 31 O O.. 32 0 0 
Sperm, body cec..ccccseese| 91 O O.. OO 0/104 0 0.. 000 
Whale, South Sea, pale......| 39 0 0.. 0 0 0/38 00... 00 0 
Yellow ccccocssescesccess| 37 0 0.. 38 0 0) 37 0 0.. 0 0 O 
Brown cose-scccscsesseces| 36 0 0.. 0 0 0)'33 00. 00 0 
i 82 0 0.. 33 0 0/81 0 0.. 32 0 0 
' 0 000/5400. 000 
00 00 0:50 0 0 000 
0 0 0) 41 0 0., 4110 0 
- 0 0 0/29 00. 0 00 
+ 4410 0) 3510 0.. 36 0 0 
«+ 0 0 0) 3310 0.. 34 0 0 
-- 46 0 0) 3610 0.. 0 0 0 
WH seve--eercocscee| 42 lu O01. 0 0 0] 3310 0.. 34 0 O 
Lard sccccccccccocccsscoccese| 76 0 Ove O O 0} 78 0.. 80 0 0 
Tallow o:secccccccescesececs -| 35 0 0.. 0 0 0/37 0 0.. 388 0 O 
PRICES CURRENT OF TIMBER. 
1870. | 1869, | 1870. 1869. } 
Per load 252 %| £5 £ 8\| Per lond— £ al2n@ s. 
ane 11 10 12 5/10 10 19 10 | Yel. pine, per reduced C. 
.redpine .. 315 415| 315 41)! lst quality 18 039 0) 16 01710 
05 0| 38 5 410 do. .. 13 0) 11 10 1230 
5.3) Gab § Slarmmenumrs 22 BERS 
15 415| 4 5 417) Seecaseon 8 0} 610 7-0 
55 5| 4 5 510|| Memel............ 7 9 9 O12 013 © 
v0 0 0| 0 O O O|| Gothenburg, yel. .. 710 915) 8 0 915 
56 5| 40 510 white 0 oonaed 
5 4 5| 410 4 0|| Gefie,yellow...... 9 01010) 9 010 0 
5 310} 910 310||Soderhamn........ 8 0 910) 0 0 00 
17 3 2] 215 8 0}! Christiana, per C. 
0213 2337 1208. by B by 9 10 0 12 10] 10 10 12 10 
BSS] $8 $ Sf om tee 
000/000 0 per dOnt Bin oooneete 
0 6 0| 6 O 7 10) Staves. per standard M. 
0 6 5| 8 O 910)! Quebec pipe ...... 65 067 10/771 80 0 
3ft, Yin, ote ! oon... 18 019 0| 210 210 
3015 01000 0 Pi Tm 11140 0 15001850 1600 











An almost miraculous instance of escape from a violent death 
occurred at West Chiverton Mine, near Truro, last week. A,, © 
young man named John Mewton was cleaning the engine, when 
his clothing was caught by some of the working gear, and he was 
completely pa every article of clothing being torn away ex- 
cept his shirt collar, his boots, and his stoc Notwithstand- 
ing this, he succeeded in extricating himself from the machinery 
with no injury beyond sundry bruises, 
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COMBINED HIGH AND LOW PRESSURE DIAGONAL ENGINE 
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ABOVE we illustrate a compound diagonal engine, lately 
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MESSES. LOWRY AND CO., ENCINEERS, SALFORD. 
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| is worked by a beam, which receives its motion from the cross- 


erected in the flax mills at Roulers, Belgium, by Messrs. | head pin of the high-pressure piston rod. 


Lowry and Company, of Salford, Manchester, for M. FritzRiter, a 
well-known manufacturer. 


On the high-pressure cylinder an expansion valve is placed, by 


| means of which the steam can be cut off at any portion of the 
| stroke by a turn of the hand wheel at the back of the steam chest. 


The woodcut represents the sectional elevation of a 60-horse | The air-pump is placed inside the condenser. At the top of the 


power combined high and low-pressure engine, having a 


stroke of 4ft. in le 


iston | latter is fixed the perforated pipe for the injection of water, by 
h. The diameter of the high-pressure cylinder | which arrangement the water has to pass in its descent through 


is 20in. and that of the low-pressure cylinder 32in. The air-pump | the entire portion, producing a vacuum. The air-pump valves are 








THE company named manufac- 
ture boilers patented in this 
country by . J. B. Root, of 
New York, who has had + 
success in America, where about 
200 of these boilers are working, 
of sizes from three to 100-horse- 
power each, all giving excellent 
results. 

The illustration annexed shows 
one of apair of “‘ Root ” boilers of 
120-horse-power amectivey, sup- 
plied to the Birmingham Water- 
works Company, and erected at 
their new pumping station at 
Perry Bar. 

It will be seen that these 
boilers are entirely tubulous, 
hence their safety and immunity 
from dangerous explosion. The 
tubes, which are 4in. to 5in. in 
diameter, fitted with their square 
chambered heads, are piled one 
over the other, in such a way 
that the flame zigzags between 
them, an arrangement of re- 
cipient heating surface, ac- 
knowledged to be the best 
known by most authorities on the 
subject. The system of connect- 
ing the ends is exceedingly 
simple and efficient, involving 
ee ¢ caps, elastic washers, bolts 
and nuts, and from the fact that 
all the joints are visible and un- 
exposed to the action of the fire, 
they are not liable to injury, and are always under control 
whilst steam is up or down. From the inclination of the tubes, 
and their connections at the end, natural circulation is maintained 
without the aid of additional appliances, the water rising in the 








front of the boiler and falling down the back, coursing through the 
tubes with great rapidity. e mud and sediment fall into recep- 
tacles provided at the back of the boiler, and undisturbed by heat 


or circulation. A difficulty hitherto found inseparable to rapid 
steam generators, viz., priming, has no existence in this arrange- 
ment, experiment, we are informed, having demonstrated that 
so long as the boiler is not filled to overflowing the steam only 
has a tendency to rise. Perfectly dry steam is obtained, the 

* upper portion of the tubes containing steam being exposed to the 
ion of the heat, thus forming a superheater. 

From the disposition of the tubes, the roomy furnace, and the 
use of deflecting plates, causing the = to travel a considerable 

‘ Pp +3. e wer wey are héai A 

These boilers are also ada; for marine p with special 
casing—stationary boilers being set in ordinary brickwork of a very 
simple character. 

It may be worthy of remark that construction, removal, or en- 
largement, can be effected vey rapidly by this system ; and as 
an instance we may cite the following :—To comply with the 
French patent laws a boiler was manufactured in Paris from raw 
material, and set to work within ten working days, by Mr. Handel 
Moore, mechanical engineer, representative of the patentee. 











THE ECONOMY OF STEAM ROAD-ROLLING. 
BY FREDK. A. PAGET, C.E. 


GENERAL OBSERVATIONS. 


Rotiine roads, in order to improve the surface and diminish 
the work of traction, has now been: more or less employed for 


more than fifty years. Seen first in use in London, in 1830,- 


er thereabouts, by French and Prussian engineers, road- 
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120-H.P. STATIONARY BOILER. 


MANUFACTURED BY THE BIRMINGHAM PATENT “SAFE AND SURE” BOILER CO., BIRMINGHAM. 
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rolling has for more than‘a quarter offa century been officially 
applied over the whole ‘extent of the French and Prussian 
roads, which are kept up under centralised State superintendence. 
In Great Britain road-rolling is much less extensively employed; 
and it remains to be seen whether even the great economy 
provedly effected by it in maintenance and horse draught—more 
especially when the operation is carried out by steam instead of 
horse-power—will lead to its being used by the very great 
number of separate municipal and other administrations, besides 
private proprietors, in whose hands the management of the roads 
in Great Britain is vested. It is difficult to believe that if, at 
least, the economy of road maintenance effected by rolling were 
generally known, the vestries would not be more anxious 
to adopt it;and that, if the great saving it effects in horse 
draught were known to the public, its adoption by the 
local governments would not be yet more strongly urged than it 
now is. An authoritative statement as to the mode in which, 
for instance, the metropolis roads are now kept up can be given 
in the words of one very well qualified to judge—Mr. R. R. 
Arntz, the surveyor to the Board of Works of the Westminster 
district. Writing in 1866, in the course of his report to his 
board on the Paris steam rollers, he observes :—‘‘ Within about 
the last seven or eight years it was the custom in Westminster, 
as it still is in some parts of London, to permit the mac- 
adamised roads to become very much worn before any repairs 
were attempted, and then the surface was loosened, and 
thick coating of new material was laid on, very little attention 
being paid either to the regulation of the loosened surface pre- 
viously to spreading the new material, or to the inconvenience 
to traffic from depth of the coating. About seven or eight 
years since some improvement was made. The roads were not 
suffered to go'into such bad condition before the work of 
repair was commenced, and before pains were hestowed upon 
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constructed in the ordinary mode, that is to say, they are made of 
| india-rubber on a perforated grating. All the connecting links of 
the air-pump mechanism are made after the manner commonly 
adopted on the ends of connecting rods of marine engines, which, 
besides being simple in construction, work well, and, best of all, 
can be easily repaired. 
The steam valves are worked by rocking shafts placed at the 
back of the framing, which last is on the improved box system, 
thereby insuring a great amount of strength. 





the regulation of the loosened 
surface previously to spreading 
the new material. Further im- 
provements were made from time 
to time, and about three years 
since (in 1863) the use of a 
horse-roller was adepted, for the 
purpose of aiding the traffic in 
setting the new metalling.” 


Tae Dirricutty or DrTERMin- 
mna PerFectiy Exact Com- 
PARATIVE FicuRES OF RoaD 
MAINTENANCE. 

It would evidently be extremely 

difficult to lay down perfectly 

accurate figures giving the in- 
creased duration accorded by 
rolling to a macadamised road, 

The duration of a macadamised 

road, the metal being once 

bedded, will evidently vary with 
the amount, the kind, the weight 
and the speed of the wheel and 
horse traffic it has to undergo in 
proportion to its width between 
the foot pavements; it will vary 
with the state of the surface— 
that is to say, as the resistance 
to traffic increases so will the 
disruptive effect of that traffic 
also increase. The duration will 
vary with the kind of metalling 
employed, and the state in which it has been left on the 
road; with the efficiency of the drainage; with the form 
of cross section of the road, according as it favours or 
not the running off of the moisture. The nature of the 
foundation on which the metal is laid will also very consider- 
ably influence both the duration and draught; the duration will 
vary with the amount of sweeping and rolling done to the road, 
with the climate, with the mode of its exposure to the sun and 
wind, and hence also with its aspect as regards the winds pre- 
vailing in a given locality. The class of inhabitants residing 
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opposite a road, by influencing its state of cleanliness, is also not 
without its bearing on the cost of maintenance. To these 
varied influences on duration and maintenance must be added, 
as extensive experience shows, the question whether or not it 
has been rolled, and how; whether by steam or horses, whether 
with a proper “ hogging,” or “blinding,” or sand, to bind the 
road or not. 
HORSE ROAD ROLLING, 

THe Economy 1x Manrenance Propucep By HorsE ROLLERS, 


No trials on the scale and with the precision necessary for obtain- 
ing perfectly exact figures as to the saving in cost of maintenance 
produced by horse road-rolling have yet been made; but it is 
certain that yet better reasons can be given for its use than that 
of the surveyor of the roads near Coblentz, in Prussia, who has 
highway that as “ev po aot ea ongrmend 

ighways are rolled, if the system were not good expense 
would = be incurred.” According to Mr. Vignoles, the present 
President of the Institution of Civil Engineers, roads are k 
up at less expense in — = “a ae, as from 
careful attention given e ch engineers ing, scraping, 
and s ing. ‘The chief ineer in charge of the roads 
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“that by the use of horse-rolling instead of allowing the roads to 
be acted on solely by cart wheels, there is realised on the road 
metal an economy of 20 per cent. to 30 per cent. That is to 
say, the same quantity of materials will last (say) seven years 
instead of five years.” Mr. Lovegrove, surveyor of roads for the 
Hackney district, wrote in October, 1468, “that road material 
properly consolidated by the roller will save at least one-fourth 
of its bulk, and the road will maintain its proper form during 
the period of wear.” These estimates only take the saving of 
metal into account, though the cost of labuur must be at least 
proportionally diminished. Mr. Mitchell, of Melrose, who has 
managed the roads in the districts of Earlston and Lauder, in 
Scotland, for more than twenty years, has addressed an elaborate 
report on horse road-rolling to the convener of a committee ap- 
pointed in October, 1868, at the general meeting of commissioners of 
supply and justices of peace for Berwickshire, on the supject, He 
comes to the conclusion that on roads now costing £24 per mile per 
annum to keep up the expense would be reduced to £13 8s. per 
mile, or that a saving would be effected of £10 12s. per mile. In 
the same district the total cost of a six-horse Amies and Barford 


water-ballasted horse-roller, assuming for it a life of twenty-five | 


ae is calculated at £1 8s. /}d. per mile per annum with six- 
orses, leaving aclear gain of more than £9 per mile per annum. 
A French Jngénieur des Ponts et Chaussées, M. Schérer, 


whom we intend to quote further on, observes that “ one cannot, | 


from want of sufficient data, establish with strict exactness the 
saving produced in the cost of maintenance by road-rolling, but 
it cannot be estimated at less than two-thirds,” or 66°5 per cent. 
Taking these five percentages together, we have an average of 
35°9 per cent. economy in maintenance effected by horse road- 
rolling. 


Tue SAVING IN Marnrenance BY THE Doration PropuceD By 
RoLirine. 

The mechanical causes of this great economy are not very 
difficult to find. In the first place, the wear on any road, or, in 
other words, the pulverisation to dust, or the pounding to mud, 
according to the weather, of the metalling, is much more consider- 
able than would at first be credited. According to the late 
Mr. J. Macadam, the wear of a macadamised road is from lin. to 
4in. per annum, according to itsclass, The wear underexceptionally 
heavy traffic is, however, sometimes yet greater, as Westminster 
Bridge requires a coating of at least 5jin. annually. Now an 
authority of very great experienee— ir. John Burt, of the well- 
known firm of Mowlem, Burt, and Freeman —isof opinion that one- 
third of the road material used in London is literaily wasted by 
being ground up by the traffic before the actual consolidation 
of the road, The metalling is, in fact, acted upon by the traffic 
just at the time when its loose state renders it most unfit to 
bear any load. When, as is the case where there is no rolling, 
the stones are more or less crushed in or rolled about by the cart 
wheels and hoofs before bedding together, the sharp corners get 
knocked off, the stones themselves thus rounded off, and they 
‘can never set tozether like wedges, and interlock, as they should 
do, in order to make a durable road. Besides the saving in metal- 
ling—an exact estimation of which it would be difficult to form— 
rolling allows the road to be kept up in a very much more econo- 
mical manner as regards labour. When roads are repaired without 
the use of a roller they are metalled only in patches here and 
there, instead of in considerable lengthsat one and the same time. 
One sole system of keeping up the roads is in use in France. It 
is termed the system of the récharyeients yénéraux, and consists 
in covering exteusive areas of the roads with metalling at given 
intervals of time, determined by the amount of wear, and then 
at once rolling down the whole surface. This system has now been 
in use for more than a quarter of a century, and its employment 
would evidently have been impossible wit!out the use of rolling. 
Experience has shown that a smaller number of surface men are 
thereby needed, and the purchase of tressels and mud scrapers is 
saved. 

The longer duration afforded to the metalling is also evidently 
due to the hardness thus given to it; and the regular convex 
section, off which the rain can run to the side drains without 
penetrating. This dryness must evidently much diminish the 
cost of maintenance ; and this effect is looked upon in France as 
one of the causes of the longer duration of rolled roads. In how 
much greater proportion would this action come into play in our 
own much wetter climate. Indispensable in causing the stones 
to bind, moisture is most destructive to an unprepared surface. 


Tue Savine 1n Horse Dravcnt PRopuCED BY ROAD-ROLLING. 

The absence of central authority in England, and the inde- 
pendent way in which districts are managed by local boards, 
will probably for ever render it difficult for the public to be 
attended to in preference to the ratepayers. The great saving in 
maintenance is, however, fortunately a sufficient reason for the 
adoption of read-rolling, though there can be no doubt that if 
the annual sums expressing the wear and tear of vehicles, horse- 
flesh, and harness on unrolled roads could only be got at, they 
would turn out to be enormous. But it is the direct interest of 


the maintainers of a road to make it as easy to pass over as pos- | 


sible. The reported saying of George Stephenson that wheel and 
rail are as man and wife can be parodied with respect to the con- 
nection between horse draught and the macadamized orgravel road. 
It is very clear that the less the resistance the road affords to trac- 
tion the less must it be torn up by the hoofs of the horses, and 
the less must it suffer from the jolting of the wheels. It is ob- 
vious, therefore, that a reduction in resistance to traction must 
beaccompanied with a proportionate reduction in the cost of main- 
tenance. On roads with only the usual amount of country traffic 
it often takes more than four years before the metal is run down, 
and made smooth and tolerably pleasant to travel over, while 
rolling at once affords an easy and lasting road. Mr. Telford 
found, by means of Mr. (now Sir) John M'‘Neill’s dynamometer, that 
the draught “ on abroken stonesurface, or old flint road,” is almost 
exactly twice the draught on a well-made pavement. Nowa 
hard, well-rolled macadamised road, laid on a good foundation of 
(say) concrete, approaches very nearly as to its surface to a 
well-made pavement. According to Mr. M‘Neill—quoted 
by Sir Henry Parnell—if the draught on a macadamised road in 
a good state be represented by 5, on the same road, when covered’ 
by dust, it rises to 8, and to 10 if wet and muddy. On a gravel, 
pebble, or flint r.ad, the draught is 13, and when “in a wet, 
muddy state,” 32. The,enormous and ruinous increase in draught 
on the loose stones of a freshly macadamised but unrolled road 
doés not yet seem to have been measured by a dynamometer. 
But if we take it to be only equal to that “on a gravel or flint 
road in a wet, muddy state”—evidently an estimate below the 


mark—it would be really six and #liaif times the draught on a | 


well-made broken-stone road ina dty, clean state.” 

The rapid increase of draught with the deterioration of a me- 
talled road is well shown in General Morin’s experiments, 
Taking a cart, we find that the ratio: of the draught to the load 
was only g).3 ona metalled road “in good order, very dry and 
smooth ;” +; of the load where “solid, with large peb!iles, 
or level at the wet surface;” 54.3 where “wet, covered with dust, 
and some pebbles on surface ;” z4.7 where “solid, slightly gra- 











velled, with soft mud;” 33.5 where “ solid, with ruts and mud ;” 
gi-yon aroad with “ detritus and thick mud ;” 3}.,where “much 
worn, with deep ruts and thick“ mud ;” and z}.z where “in bad 
order, deepruts, thick mud, and bottom hirdanduneven.” Sothat 
the resistance to traction was at last quadrupled from differences 
in the states of one and the same kind of road. Experiments with 
the same cart, running successively over different parts of the 
same road, made with the same materials all through, and at 
the same season of the year, gave the draught at from 3’; to y\g 
of the load ; while on badly maintained portions it rose to from 
a's to »'y. Some experiments made by Mr. Bevan on the force of 
draught of carriages have shown that it is $ ou a loose, sandy 
road ; + on a turnpike road newly gravelled ; } on an ordin 
bye road ; 35 ona hard, compact loam ; zs on dry, hard turf ; 
vy on a turnpike rather muddy; and on a clean turnpike road 
only ;\;. So that according to this five horses will draw the 
same load on a good road that would require thirty-three on 
loose sand, If the value of draught on a good rvad be taken at 
sixpence per mile, it rises to two shillings and twopence on a 
newly-gravelled road, or from four to five times as much. 


Tue Estimates FORMED BY THE INGENIEURS DES PoNTS ET 
CHaussees OF THE EconoMy IN DRAUGHT PRODUCED BY 
HORSE-ROLLING. 

The economical and mechanical effects of road-rolling have 
been the subjects of truly deep study and investigation by the 
engineersof the State in France during more than thirty-two years. 
The results of their investigations have been published in their 
own semi-official publication, the Annales des Ponts ef Chaussées, 
at intervals from 1833 to 1865; and in the meanwhile road- 
rolling has been universally adopted over the whole country by 
those charged with keeping up the roads. Amongst these papers 
of the Jngénieurs des Ponts et Chaussées may be cited one in 1837, 
by M. Morandiére; in 1839, by M. Lalanne; in 1840, by MM. de 
Coulaine, de Bormansand Pruss; in 1843, a memoir by M. Dumas, 
engineer-in-chief, and another by M. Schérer; in 1846, by M. E. 
Fourier, and a second by M. L’Evéillé; and in 1851, a memoir by 
M. Graeff. The paper by M. Schérer gives the results of horse 
road-rolling carried out on three pieces of road of a total length 
of about twenty miles. He considers that theeffects of compression 
on roads are of two kinds: some are only temporary, the others 
durable and permanent. The temporary advantages consist in 


immediately making the stones bind—a result which would } 


otherwise take a very long time to be done by the wheel 
traffic. The permanent advantages consist in forming roads of 
a “beauty” and solidity that would not be otherwise obtained. 
A new road is only really open to traffic, aud is useful to 
the public, when the surface is bound together. M. Schérer 
carefully watched the results of leaving the roads unrolled, and 
found that the number of horses had often to be doubled, some- 
timesin vain, and that all the vehicles wereretarded and often com- 
pletely stopped. If we suppose that an average circulation of 
200 horse-collars a day takes only three months to produce the 
binding of « road, and that during that time the teams of horses 
have to be doubled, or, what comes to the sane thing, that the 
loads have to be diminished by ons-half—a valuation below the 
truth—then, estimating the expense of each horse-collar at 
3 francs daily, the loss undergone by the proprietors of vehicles is 
54,000 francs during the three snonths. Conversely, it was found 
that rolled roads offered such a smooth surface that they 
allowed the loads to be increased and the cost of vehicular 
transport to be diminished. The advantages to the public of horse 
road-rolling may, therefore, be summed up by stating that—(1) it 
saves in wear and tear of horseflesh by diminishing the draught 
and by lessening the chances of horses stumbling and breaking 
their knees on the loose stones; (2) by the same diminution in 
resistance to draught it proportionately diminishes the wear and 
tear of carts, carriages, and harness; (3) it accelerates the traflic 
by allowing a greater speed; and (4) the traffic is also furthered 
by there being no interruptions in the road, caused, on the pre- 
sent system, by frequently patching-up the metal, and from 
placing tressels and large stones on the road, in order to force 
the vehicles to pass over the loose stones, and thereby roll them 
down, at a heavy cost, not merely to the proprietors of the 
vehicles, but to the maintenance of the roads. The diminution 
in the work of traction produced by road-rolling certainly ought 
to direct the attention of the omnibus companies, now serving a 
passenger traffic in which they have to compete with the 
metropolitan railways, and soon with the tramways; the pro- 
prietors of railway vans, such as those of Messrs, Pickford and 
Chaplin and Horne, and of the railway coal carts, to this mode of 
saving wear and tear of horseflesh and vehicles. Any road 
whatever is neither more nor less than an apparatus for saving 
draught; and the only advantage of a railroad is that it has so 
much less draught on ita rails that it economises the work of 
traction. 


Way Horsr RKoaD-ROLLING IS NOT MUCH USED IN Great Britain. 


After the great success in France and Prussia of road-rolling 
by horses, it isa natural inquiry why it is comparatively so 
little used in our own country. We have already alluded to 
what may be termed the administrative reasons for this state of 
things—reasons which bear upon both town and country. Con- 
fining ourselves to large towns, we can find two additional main 
reasons for the comparatively slight use of horse road-rolling. 
The first of these is the greatly extending use «f paved roads for 
the heavy traffic, always most tending towards the centres of 
large towns ; and the second is the comparative inefficiency and 
the practical objections to the use of horse rollers, especially on 
roads carrying such heavy traffic. 

As regards the objections to macadam, Mr. Urquhart. of the 
Paddington vestry, lately observed, in the course of discussion on 
a cognate subject, that “the old macadam is no doubt the best, 
but the constant outlay for repairs, the dust in dry weather, and 
the mud in wet weather are such serious objections to its use in 
large cities, that it isgradually being displaced by other materials,” 
This is particularly the case in d atic Manchester, where 
“setts” are gradually entirely superseding macadam, to the 
diminution of the rates, but also of the comfort of carriage 
owners and the safety of horsemen. Within a circle struck with 
a radius of two miles from St. Paul’s asa centre, all the streets— 
except very short pieces, such as the quarter of a mile in Fins- 








| bury-circus—are paved ; aud this area is continually increasing, 


for however much the first cost of paving, it is under present 
conditions repaid in a few years. This will easily be believed on 
referring to the enormous expense of keeping up, on the ordinary 


system, macadamised roads subjected to the heavy metropolitan | 


traffic. For instance, the superficial area of macadam in Cran- 
bourne-street and the north side of Leicester-square is 2200 yards; 
and Mr. George F. Fry, the surveyor of the Strand District 
Board of Works, who supervises these areas, informs us that their 


“¢@ost of repair is about £220 per annum,” or 2s. per square | 
yard. The macadam of Victoria and Parliament-streets annually | 


costs about three shillings per square yard, or more than double 
that of making and maintaining a paved road, without counting 
the extra cost of cleansing the macadam. It is generally 
the rule with the London road surveyors wherever the cost 


of maintaining roads macadamised with the best granite reaches 
10d. per yard, to at once lay down pavivg. In fact, there can be 
no doubt of the very superior econgany of paving over macadam,, 
with traffic above a certain intensity ; just as granite macadam 
itself is much more economical than a gravel road laid with flint 
or gravel, pebbles, and sand, with traffic above a certain intensity. 

The next most probable reason for the comparative disuze of 
horse road-rolling in England is its inefficiency on roads carrying 
heavy traflic. (To be continued. ) 








RECENT LECTURES AT THE ROYAL 
INSTITUTION. 


ON March 5th Professor Max Miiller delivered his third lecture 
on the “‘Scienve of Religion,” and on the 8th Dr. Masters lectured 
on ‘‘Plant Life.” 

Marcu 10rH.—THE CHEMISTRY OF VEGETABLE PRODUCTS. 

Dr. William Odling, F.R.S., in his eighth lecture upon the 
**Chemistry of Vegetable Products,” said that pure woody fibre 
is white even when obtained from the darkest woods, for the 
colouring matter in such woods may always be removed by 
chemical treatment and by boiling. To obtain pure woody fibre, 
sawdust, fine shavings, or cotton wool should be boiled in a solu- 
tion of soda, and afterwards be soaked in bleaching liquid ; these 
processes should be repeated several times, and the fibre will grow 
whiter and whiter, and become more and more disintegrated, until 


| at last it become so finely divided as to form paper pulp. When 


f mixture, and is then well washed in p 


the fibre is too short, paper made from it is practically valueless, 
and has no tenacity, Woody fibre is a very permanent substance, 
as proved by the durability of books ; still it does undergo slow 
oxidation, and changes into water and carbonic gas ; a damp atmo- 
sphere facilitates such decomposition. Woody fibre, unlike wood, 
is not charred by sulphuric acid, and resists the action both of 
acids and alkalis to a considerable extent, nevertheless it is soluble 
in a solution of oxide of copper in ammonia. The lecturer proved 
this by dissolving some white blotting paper in the liquid; the 
blotting paper disappeared and the solution remained quite clear. 
He then added some hydrochloric acid to the solution, and the 
woody fibre was precipitated, pletely unaltered in its chemical 
constitution, though of course it had nota fibrous texture, When 
sulphuric acid is diluted with half its volume of water, and blot- 
ting paper is immersed for about acter of a minute in the 

mty of water, the blotting 
paper is transformed into paper parchment; it then has great 





| tenacity, will not permit the passage of water, and will lift heavy 


weights. Sized paper requires a longer immersion in the acid to 
become thus parchmentised. A slip of paper which, when made 
into a loop, will just lift a weight of 141b. without breaking, will, 
after being treated as above with weak sulphuric acid, lift a weight 
of 751b, without breaking. Mr. Graham, the late Master of the 
Mint, used parchment paper in his experiments on dialysis, for it 
has the curious property of permitting none but solutions of 
erystalline substances to pass through it ; without the paper, Mr. 
Graham would scarcely have been able to make the discoveries now 
so well known, 

The lecturer then showed the action of strong nitric acid upon 
woody fibre. A little sulphuric acid was added to the nitric, not 
that the presence of the former acid was necessary, but because its 
strong affinity for water practically increased the strength of the 
nitric acid used. Cotton-wool soaked for a minute or two ia the 
nitric acid, and then well-washed in water, was changed into 

yroxyline. Some pyroxyline dissolved in ether and alcohol to 
eo collodion was then exhibited. Mr. Wills (Dr. Odling’s as- 
sistant) coated a glass plate with the solution, the liquids evapo- 
rated, leaving a spongy film of transparent pyroxyline on the plate, 
and then the principles involved in the production of photogra- 
phic negatives were explained. When the cotton-wool is 
allowed to remain in the mixed nitric and sulphuric acids 
for a longer time than is necessary in the manufacture of 
pyroxyline, it is transformed into gun-cotton. What is known 
as ‘‘ Will-o’-the-Wisp” paper, is made in this manner 
after it has been rendered explosive, it is soaked in # *@ > 
strontia, soda, or some other substance, so that it gives Se 
flish when burnt. Gun-cotton may be burnt in two ways. 
Odling proved this by laying two long thia strips of gun-cotton 
across a board; he then lit the end of one with a taper, and the 
whole strip burnt away in the usual manner. Then he lit the other 
with a spark instead of a flame, and the strip of gun-cotton 
smouldered slowly away, with not half the velocity of combustion 
of the former piece. The first piece burnt with flame, and the 
second piece without flame. The lecturer then lit another thin 
strip with a spark, and when it had smouldered half away he sud- 
denly lifted the remainder from the board, when it burst 
into flame, and burnt with the ordinary velocity. Then he 
threaded a little piece of thin glass tube upon the centre 
of another strip, and lit one end of the strip with the flame 
of a taper; the gun-cotton burnt as usual till it reached 
the tube, but then began to smoulder away without flame. 
Dr. Olding then put a tuft of uncompressed gun-cotton in 
a deep narrow glass, and pointed out that, when he fired 


jit, a considerable volume of flame rose from the mouth of the 


glass. The fact is, that at one temperature the fibres of gun- 
cotton will burn without setting fire to the gases evolved by the 
combustion, but at a higher temperature the gases catch fire also, 
so that both burn away rapidly and with flame. These curious 
facts about the combustion of gun-cotton were discovered by Mr. 
Abel, of Woolwich Arsenal. When gun-cotton burns slowly it 


| gives off acid fumes. 





Mr. R. Westmacott R.A., lectured on art on the 11th March, 
and in the course of his discourse he recommended that the Royal 
Academy should be opened to the public free of charge, and that 
competent teachers should go at at certain hours to explain to 
the public the beauties of the works of art in the British Museum. 
Professor Max Miiller delivered his last lecture on the science of 
religion on the 12th March, and Professor Rolleston lectured on 
the 15th March on the nervous system. 

Manrcu 17TH.—THE CHEMISTRY OF VEGETABLE Propucts. 

Dr. William Odling, F.R.S., in his ninth lecture upon this 
subject, called attention to vegetable oils and their properties. 
He proved by experiment that most of them are very readily 
solidified by moderate cold, and np oe again by moderate heat. 
As a rule, they will not mix with alcohol or water ; but castor oil 
is an exception, for it will readily mix with alcohol to form a clear 
solution. Good oil is very harmless, and will extinguish 
a lighted taper; but bad paraffin, which has not had its paraffine 
spirit distilled off before the sale of the oil to the public, readily 
vaporises so as to form an explosive mixture with air; it also 
will not usually extinguish a lighted match without catching fire 
itself. Paraffin is a volatile oil, but it is not volatile at ordinary 
atmospheric temperatures, so that to some extent it has the pro- 
perties of the fixed oils, There is no chemical difference between 
animal and vegetable fats, and the fats are much more largely 
distributed in the vegetable than in the animal kingdom. At one 
time it was:a disputed question whether animals could produce 
fats at all, and.whether the fat in their bodies did not come from 
the vegetable food they eat, without undergoing any change in 
the body. Experiments with geese, sheep, pigs, cows, and other 
animals, fed for a time upon vegetables and grain, containing a 
known amount of fat, proved that animals have the power of 
creating fat not of vegetable origin. 

Marcu 18rH.—A Supway To FRANCE. 

Mr. J. F. Bateman, F.R.S., in a Friday evening lecture upon 
this subject, made known the particulars of his scheme for es- 
tablishing railway communication between Dover and Cape 
Grisnez by the method already published in these columns. He 
said nothing about the probable effects of variations of tempo - 
— e cast iron tube. Sir Henry Holland, Bart., F.R.S., 
presided, ; 
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RAILWAY MATTERS. 


A NEW cylindrical iron railway carriage has been patented by 
Mr. N. Maccartney, of Glasgow. 

Ir is reported that Prince Arthur will visit California vid the 
Pacific Railroad in the middle of April. 

THE last meeting of the Tenbury and Bewdley Railway Company 
was held last week, the line having now become merged in the 
Great Western. 

THE Peebles directors are carefully watching the progress of the 
Penicuik Railway Bill, with a view to the protection of the inte- 
rests of the Peebles Company. 

THE Honduras Railroad is still progressing favourably, and it 
is believed that the section of road between Cortez and Santiago 
will be finished before the end of the year. 

Mr. GLapsTonE thinks it improbable that the Irish railway 
question can come before Parliament this session, and declines to 
pledge the Government to any course in this matter. 

THE preliminary works for the construction of the railway from 
Puerto Cabello to Fonseca Bay are being proceeded with, and the 
Fae is being supplied by the contractor, Mr. Turner ; the season 

ing favourable and the country at peace. 

Some of the principal planters of Bom Jardim are promoting a 
scheme for a narrow-gauge extension of the Bahia and San Fran- 
cisco Railroad, about sixteen miles in length, from Alagoinhas 
into that district, which, if carried out, could not fail to be a valu- 
able feeder to the railway. 

THE sinking of the ground in Turnmill-street, Clerkenwell, 
near the Metropolitan Railway, was caused, it has been 
discovered, by the falling in of the sewers, caused by the 
flooding of the old Fleet Ditch. The inhabitants of the houses in 
the neighbourhood have been kept for weeks in a state of alarm, 
and a great number have left. The railway also has been under 
constant supervision. Now that the cause is discovered, steps have 
been taken to make all secure. 

ACCORDING to the New York advices of Monday, Mr. Burt, the 
agent of the Protection Committee of the English Erie Share- 
holders, was about to commence proceedings almost immediately 
in the Supreme Court of the State of New York and in the United 
States Courts. The exact nature of these proceedings, it is stated, 
is not known, but it is quite certain that in their course the right 
of the 50,000,000 dols. of English-owned stock to be fairly repre- 
oa at the meetings of the company will be sought to be esta- 

THE following was the state of Italian railways on the 1st of 
October, 1869: Total length, including Papal States, 5823 kilos. 
(3284 miles) ; capital spent (end of 1867) exclusive of Government 
subsidies, 1,218,314,984f. (£51,732,600); lines open for traffic, 
5143 kilos. (3189 miles) ; cost per kilometre, 236,888f. (£15,250 

r mile); gross earnings in 1868, 82,059,714f. (£3,282,389), 
ltt 7 per cent. of capital). During the last eleven years the 
Italian Government has paid subsidies to the amount of 
272,708,556f. (£10,908, 342). 


A SHARP lesson was administered to railway servants in a trial 
at the Kildare Assizes. John Hoey, a guard on the Great Southern 
and Western Railway, was convicted of having caused the death 
of a porter named Walsh at Newbridge in July last. It was proved 
that the deceased went between the carriages to secure the 
couplings, and the prisoner, without giving him proper warning or 
seeing that all was right, as it was his duty to do, had the train 
set in motion, and the man was instantly kifed. The jury accom- 
panied their finding with a strong recommendation, which the 
Chief Baron complied with, and sentenced the prisoner to two 
months’ imprisonment. 


THE railway line from Moscow to Tarostavl, or Yerastavl was 
opened on the 2nd March inst. from one end tothe other. The 
Government of Tarostav] produces linen and timber. The present 
railway company demands the concession of a branch from Maka- 

. to Kustrama. Moscow is now the terminus of six great 

* * aes, i.e., Nicholas Line to Petersburg, 634 kilos., N.W. 

4); line to Tarostavl, 277 kilos. N.E., (172 miles); line to 

vejnee-Novgorod, 430 kilos., E. (267 miles); line to Riazan, open 

now to Tambof, 471 kilos., S.E. (292 miles); line to Kursk, and line 

from Kursk to the Sea of Azof, 1327 kilos., S. (823 miles); line 
from Kursk to Kier and Odessa, 1300 kilos., S.W. (806 miles). 


Ar the are Assizes on Saturday, a piano dealer and tuner 
of pianos, said to be earning £300 per annum, claimed damages 
for such injuries received in an excursion train on the London and 
North-Western Railway as incapacitated him for the pursuit of 
his i Mr. Justice Brett, in addressing the jury, said that if 
sufferers from railway accidents got annuities equal to their pros- 
pective earnings, it would be impossible for the companies to carry 
on their business. Both parties, he held, should share the conse- 
quences of an ordinary liability to accident, and bearingthis fact in 
mind, as well as the fact that railway companies were compelled 
to carry passengers, the jury should assess damages accordingly. 
The award of the jury was £600. 


TRAMWAYS willsoon be at work in London. The first line finished 
will probably be between Bow and Whitechapel. The car is to 
be American in style, iandsome, comfortable, and roomy. It 
will convey twenty-eight outside passengers and twenty-two in- 
side, with ample space and room for passage. It will be narrower 
externally than an ordinary omnibus, but 12in. wider within, and 
very lofty. Two horses will easily draw it, as they will be equal 
to eight on the road. Other conveyances will be able to cross the 
lines without injury, as the rails are level with the surface of the 
road, and the narrowest wheel will be safe from becoming en- 
aes je in the groove, as it is only jin. in width. The fare is 
fixed by Act of Parliament at a penny per mile. 


A MosT important railway project has just been sanctioned by a 
committee of the House of Commons. At present communication 
between Edinburgh and the other towns on the east coast of Scot- 
land is obtained by means of steamboats, which ply across the 
Firth of Forth and the river Tay, in conjunction with the trains 
on the North British Railway. The time thus lost is very consider- 
able ; and besides, in stormy weather, the dangers and di forts 
of the passage across the two rivers are such as to induce many 
railway travellers to prefer the circuitous route to the north vid 
Stirling and Perth. Finding the disadvantages inseparable from 
their line of route militating against their receipts, the North 
British ee eee some years ago to construct a viaduct 
over the Forth about five miles long, ata cost of £2,000,000, but that 
scheme was abandoned. Latterly, however, the idea of bridging the 
Tay has been mooted, and the promises of pecuniary sup =, be 
been 80 enco’ ing that the directors of the company have con- 
sidered themselves justified in applying to Parliament for the neces- 

powers this session, The bridge will be two miles long, and will 





be built m arches, though only a small number of these arches 
wines. e na le river. The parliamentary estimate of the cost 
is £350,000, but the actual outlay is likely to exceed that amount. 
A portion of the requisite capital has been already sub- 


Bh bsg 
‘aa the district, where the advantages of the scheme are 
enerally appreciated, as it will afford a more expeditious means 
or the conveyance of coal from the Fifeshire collieries to the 
manufaetories at Dundee, besides shortening the distance between 
Edinburgh and Dundee to forty-eight miles. The bill was strongly 
posed by the C | Railway Company (which now owns 
the inland route from Carlisle to Aberdeen), on the d that 
one of the main objects of the scheme is to prepare the way for a 
direct east coast line from Dundee to Aberdeen, which will greatly 
reduce the distance between these two towns, and consequently 
be a competing line with the Caledonian. The committee, how- 





ever, did not sustain the opposition, but ye the preamble of 
the bill after several days’ consideration. alt is expected that ‘the 
work of constructing the bridge will be without delay. 





NOTES AND MEMORANDA. 

M. Grab has published some new investigations of the geology 
of the curiously-formed lakes of the Vosges. 

AN attempt is being made to cultivate the Japanese tea-plant 
in California, 27,000 trees have been imported. 

_ A QUICKSILVER mine has been discovered in (1c district of Retiro, 
in the principal mountain range of Guija, State of Antioquia. 

Cosmos asserts that it has recently been demonstrated by a 
reference to authentic documents that Guernsey and Jersey have 
sunk more than fifteen yards during the last five centuries. 

It is found that a sheet of ice 3in. thick affords a perfectly safe 
passage for infantry or horses marching in single file, and for light 
carriages; with a thickness of 6in. it will bear all sorts of wagons 
and cannon. 

THE production of petroleum during the 1869 has been 19 
per cent. more than in any yéar since the lucky pioneer first ‘struck 
oil.” The production of oil im Pennsylvania since 1859 has been 
27,853,100 barrels. 

M. Aime Grrarp has found that y Ager ary | bisulphide of car- 
bon to nascent hydrogen, he is able to replace half the sulphur by 
hydrogen. He finds that the hew composition is represented by 
the formula C, H, 8,, and may therefore be called bisulphome- 
thylene. 

From a recent work by M, de Simony, on the carboniferous 
basin of the Loire, we learn that in that distriet, which yields a 
quarter of the coal of Franee, there are fifty-one mines, which 
together produce over 3,000,000 tons annually. The workmen get 
a little more than a guinea a Week. 


A GREAT discovery has been made in Bengal. Coal has been 
found at Midnapoor while boring for water for the use of the gaol. 
It is not impossible that further borings may establish the ex- 
istence of acoal-field beneath the formation that extends from 
Ranigunge to Midnapoor. 


But little rock salt is quarried in the United States. The sup- 
ply of salt is obtained from brine springs. These occur in almost 
every State. Those of Onondaga, N.Y., have for some years 

ielded half the whole amount consumed, which is about one 
ushel per annum for every head of the population. 


Ir is a feature in the mantifacture of the enormous slabs 
of iron for our new turret-ships that they are bent to the 
required form direct from the rolls, and when at cherry heat. To 
bend such plates cold would give them acertain amount of brittle- 
ness, and render them liable to “‘ star” when struck by shot. 


WE understand that experiments have been recently made at 
Toulon to try to attach to life- another floating body pro- 
vided with phosphide of calcium, which, on becoming wet, gives 
off spontaneously combustible josphuretted hydrogen, thus 
emitting light to guide the man who might have fallen overboard 
and be in search of the life-buoy. 


THERE are three theories broached’ explanatory of the origin of 
petroleum. The first two are American, and attribute the forma- 
tion to distillation from coal beds and the decompositiun of vege- 
table matter pen pret The third is maintained by European 
philosophers, and considers petroleum to be volcanic exhalations 
condensed by pressure and cold under the various strata of super- 
imposed formations. 


Mr. SatnTE-CLArRE DEVILLE and Mr. Desnoyers have recently 
analysed samples of a mineral discovered thirty years ago by Mr. 
Sauvage, Engineer of Mines in the Ardennes. The mineral, which 
forms a vast deposit, about twenty-five miles long, and 130ft. thick, 
is gelatinous or soluble silica. It is soluble in diluted potassa, it 
can be cut with a knife, and forms, after being calcined, a fire- 
proof substance which neither melts nor cracks. It would be 
very useful to chemists or iron masters. 


A ceMENT for leather is made by mixing ten parts of sulphide of 
carbon with one of oil of ta tine, ahd then adding enough 
gutta-percha to make a tough t y-flowing liquid. One essential 
requisite to a thorough unioh of the parts consist in freedom 
of the surfaces to be joined from is may be accomplished 
by laying a cloth upon them 4j applying a hot iron fora time. 
The cement is then applied te pieces, the surfaces brought in 
contact, and pressure applied until the joint is dry. 

A comMISsION of Russia scientific men is about to start for the 
purpose of examining the condition of eral science in other 
countries. Thecommission of MM. Chrrouazcrewsky, Kowalewsky, 
and Hibel, professors of the University of Kiew; M. Kepen, the 
grand-master of the University of ts MM. Prachoff and 
Baraniecky, professors of the University of St. Petersburg ; M. 
Sobler, professor of the University of Moscow ; MM. Wladiniwoff 
and Kolosoff, professors of the University of Charkoff, orthe Lycée 
de Richelieu, at Odessa; Drs. Brandt and He, professors of surgery 
at the Universities of St. Petersburg and Kasan. 


R. von Bravse states that he has discovered coal of very good 
uality in the Santa i near Ararangua. The seam 
ich crops out hag been explored for a distance of some thirty 
miles, ond tonsil to be of an average thickness of one metre. This 
coal has been thoronghly tested and be gy by Dr. Netto, of 
Rio de Janeiro, and is interesting as one of very few instances 
of a true coal occurring in a recent geological formation, although 
in the United States and in Hanover (on the very borders of the 
Netherlands) two or three such occurrences are on record. The 
coal here alluded to is an excellent quality of gas coal. 


THE Atheneum records the ate | important experiment 
made by Sir Thomas Maclear :—‘‘I (he says) two pillars of 
solid masonry, and sheltered them at a locality on the line. Each 
carried a micrometer microscope. With these I compared the 
relation between the expansion of the standard iron bar and the 
indications of the two thermometers with oblong bulbs sunk in 
holes in the bar and surrounded with oil, and observed in the acci- 
dental temperature of the atmosphere, at short intervals, through- 
out twenty-four bours, night and day. The e ion of the bar 
in ascending temperatures, and cont in descending tempera- 
tures, were about two hours behind thé Mdications of the thermo- 
meter. To this circumstance is owing in part the rough results of 
comparisons in the field between the standard iron bar and the 
compensation-bars. 


Ir appears that the addition to the railway system of the United 
States during the past year Was 6588 , a total nearly twice as 
large as in any previous ine The first railway in America was 
commenced with three at , Massachussetts, in 1827, 
and the total length is new 48, while there are 27,07 
miles projected and in progress. Btate with the greatest 
mileage is Illinois, which figures for iles, and is followed by 
Pennsylvania with 6878, Indiana with , New York with 4735, 
and Ohio with 4613. California has 'y 2307 miles, and is far 
above some of the older States, such as isiana and Mississippi. 
The State with the least mileage is, of course, the small one of 
Rhode Island, which figures only for 121 miles. This account of 
length of roads does not include #écond tracks with which 
most of the leading lines are supplied, Her the sidings and turn- 
outs. These may be estimated at 25 cent. of the length of 
road, and are being added to yearly. A these supplementary 
tracks to the tabulated mileage, the total length of equivalent 
single track in use is about 60,000 miles, and adding to this the 
equivalent for the city to nearly 65,000. As 
regards works ‘in hand, it that the new year opened with 
nearly 300 railroads in process of construction between Maine and 
California. 









These, it a, when finished, will represent | 
an aggregate of about 15,000 miles, and great efforts will be made | 
to complete them all within the twelvemonth. Assuming the | 
cost of building and equipment at 40,000 dols. per mile, the expen- | 


diture will be six hun millions of dollars for the year 1870. 


MISCELLANEA. 

Messrs. J. H. Hollenbeck and Co. have concluded a contract 
with the Nicaraguan Government for navigating by steam the 
| inner waters of the Republic. 
| AT a competitive trial of steam fire engines, held at Glasgow 
on the 16th of March, Messrs, Shand and Mason’s three-cylinder 
engine was pronounced the victor. 

It is proposed to appropriate the vacant lands at the western 
approach of the Holborn Viaduct as markets for fish, and for the 
sale of poultry and other provisions. 

TuE exhibition of old masters’ pictures by the Royal Academy, 
which closed a few weeks since, was, financially, a success. The 
exhibition will be repeated next year. 

THE works for the Universal Exhibition to be held in Lyons in 
1871 have been commenced. The building is to be erccted in the 
park of the Téte d'Or, near the Rhone. 

ENDEAVOURS are being made to render navigable the mouths of 
two rivers in Albania, the Drin and the Boyana. The works on 
the former have made satisfactory progress. 

ALL the workmen at the Creusot furnaces and shops have 
resumed work, and the strike is now confined to the miners, but 
even these men are by degrees resuming their work. ~ 

WE understand that Messrs. Shearer, Smith, and Company, of 
the well-known Dalbeattie granite quarries, have been the suc- 
cessful competitors for the supply of the granite for the Garvel 
Park Graving Dock, Greenock, which we believe will be the first 
dock on the Clyde entirely constructed of granite. 

WE understarid that Mr. Charles Dickens will be supported by 
the sheriffs of London and Middlesex and an influential body of 
stewards at the festival of the Newsvendors’ Benevolent and 
Provident Institution, on the 5th April, at the Freemasons’ 
Tavern. 


Tue Irvine Harbour Provisional Order, 1869-70, for borrowing 
powers for £10,000 for further improvements, has passed the Buard 
of Trade. The new works under this order will form the second 
section of the extensive improvements contemplated. The whole 
works are being carried out under the care of Messrs. Storry and 
Smith, civil engineers, Glasgow. 

THE auditorium of “‘Old Drury” is about to undergo a com- 
plete transformation to adapt it to the requirements of the New 
Opera Company, which is under the direction of Mr. George 
Woods. Plans and drawings have been prepared by Messrs. 
Marsh, Nelson, and W. Harvey, architects, and the whole works 
placed in the hands of Messrs. W. Bracher and Son, who remo- 
delled the house, under the same architects, for Mr. Mapleson, in 
the short space of five days after the destruction of Her Majesty's 
Theatre, 1568. 

THE works of the Military Harbour of Jahde (Wilhelmshafen) 
were so far advanced last year that they were inaugurated last 
June, on the 17th, by King William’ The Banks of the Jahde, 
the harbour eitrance, cana!, great basin, three docks, and other 
works are completed. The remain ing work consists chiefly in the 
removal of a cofferdam, by means of which line-of-battle ships 
will be admitted in the harbour; this will be done early next 
April. The new fort of Heppens is in progress, also batteries 
behind the bank. Two armour-plated towers will defend the first 
entrance, or outer passage. 

TuE Russian Government has organised expeditions to explor 
the Amou-Dara and the south-eastern district, particularly be- 
tween the Lake of Aral and the Caspian Sea, which are said to 
have been in communication at a very remote period, These ¢ 
peditions are ofa military and scientific character. A company i 
in course of formation at Moscow to establish colonies on 
north-east coast of the Black Sea, that is to say, in the Caucasus. 
The promoters of this company wish to buy 100,000 thetares, o1 
say, 250,000 acres, between the rivers Vzybia, Mzymtaia, l 
Sachae. The Grand Duke Michel-Nikolaevich, Viceroy of Caucasus, 
received lately a deputation from the Moscovite Company. 


AN official inquiry is instituted in France to ascertain th 
present state of French commercial harbours of the mercantil 
and shipbuilding trades, and particularly the effect of the treati 
of commerce. Fifty-two questions are submitted for investi 
tion to a special committee. Among these questions arc tl 
following :—No. 8: What is the cost of iron or wooden vessel: 
sailing or steamships, per ton ister, or per ton of burden, o: 
per ton of space, equivalent to 1°44 cubic metre, in the hurb 
of . . .% No.9: What is the cost per horse-power of steam- 
engines? Ratio of nominal to effective horse-power? Consump 
tion of coal. No. 18.—What have been the effects in the port of 
: *« Ss of the treaty of 1860, and of the various decrevs 
issued subsequently, including the law of 1866? 

THE mouth of the Rhone is obstructed by a bar of sand, which 
renders it inaccessible to sea-going vessels. The Government has 
undertaken, with the assistance of the local authorities, the exca- 
vation of a canal which shall admit such vessels intw the Rhone, 
behind the bar, from the Bay of Fos. This canal, named th 
Canal St. Louis, begins at the back of the bar, near the deserted 
town of St. Louis (in the main branch of the river), and ends in 
the north-western end of the Bay of Fos, known as the ‘* Anse du 
Repos,” or Bight of Rest, from its peculiar advantages as a harbour 
of refuge. The western end of the new canal will be closed by : 
lock, and the eastern end will open into a spacious harbour. Th: 
works are progressing rapidly, and it is expected that they will be 
completed by next August. The depth at the end of the main 
branch is from 14m. to 2}m.; at the entrance of the new harbour is 
the Bay of Fos; it is 8m., equal to 26ft. Only two navigadile rivers 
flow into the Mediterranean—the Nile and the Khone. Doth are 
obstructed by deltas. 


THE new iron works erecting for Messrs. Thomas Abbot and 
Co., at Dunston near Gateshead, to which we have before alluded, 
be 





are approaching completion, and the fires are expected to 
lighted to-morrow. ere have been twenty-two furnaces erecte:|, 
and when all are working 300 tons of finished iron per week will 
be turned out. The fly-wheel of the engine, which has been cast 
by Mr. William Horsley, of Whitehill Point, weighs thirty tons, and 
it isan excellent casting. A large steam hammer has been sup- 
plied by Messrs. Thwaites, Carbutt, and Co., of Bradford, and 
the anvil-block, weighing thirty tons, has been constructed at the 
old iron works of Messrs. Abbot and Co, Gateshead. The roils 
have been supplied from West Bromwich, and the whole of the 
wheels by the Lilleshail Company, Shropsire. The works have 
been well carried out by Mr. George Stone, and are replete with 
the most modern improvements. About 200 workmen will be 
employed. 

A NEW method of testing thick armour for her Majesty's ships 
has been introduced during the past week at Portsmouth in the 
trial of twoimmense plates for the Glatton and the Devastation 
breastwork monitors. The method now brought into use by the 
Admiralty substitutes the 7in. muzzle-loading rifled gun with 
chilled shot for the smooth-bore. The powder charge varies 
according to the thickness of the plate under test in the following 
degrees :—For 12in. plates, 211b. ; for llin. plates, 184 Ib. ; for 
10in. plates, 164 1b. ; for 9in. plates, 141b. The distance between 
the gun and the plate is 30ft., and four shots are fired at the plate 
with an area of two syuare feet. he plate for the Glatton was 
from the rolling mills of Messrs. Charles Cammell and Co., 
Cyclops Iron and Steel Works, Shetlield, measuring 10/t, i 
3ft. Gin. in breadth, 12in. in thickness, and weighed 7 t 
| The plate for the Devastation was from the rolling mills of Mess: 
John Brown and Co., Atlas Iron and Steel Works, Sheilield. 
dimensions were 14ft. in length by 4ft. Gin. in width, and l0in. in: 
thickness, and it weighed 10 tons. The average peuctration of the 
shots in the 12in. plate was 7*2in., and in the 10iu. plate the pene- 
' trations were 6°3, 6°8, 6°8, and 7‘Sin. respectively. 
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18ft. wide, and the depth from the highest top of the 
mountain to the arch of the tunnel is about 100ft. The 
cost of labour in making this tunnel amounted to £830v. 
After passing through this tunnel the line runs for about 
2250ft., partly on smaller embankments, partly through 
rocky cuttings, until it reaches Arsta Creek, a pleasant 
inlet from the Miilar Lake, dotted with little islands, and 
on the margin of which is situated Liljeholmen station, 
the principal buildings belonging to which are built on solid 
ground, but great part of the outside space, with several 
workshops, are carried out on an embankment in the water. 
Besides requisite buildings for the traffic, there are at this 
station locomotive sheds, storehouses, workshops for rolling 
stock, together with nursery grounds, from which trees and 
flowers are supplied for gardens and parks at the stations along 
the line. There are also dwelling-houses for the workpeople 
employed at the staticn, nearly 15v in number. 

When workshops were first erected at this place, it was the 
intention, at some future time, when the line should have been 
sufficiently extended, to remove them to town, but in the mean- 
time this establishment has attained such dimensions, and its 
buildings are of such solidity, that since the main lines to the 
north and south are now united by the junction-line it remains 
the central factory for both. 

Of the workshops one contains the painters’ shop, gas works, 
and sheds for ten locomotives. The other is the new factory ; 
in order to provide a suitable place for this building a 
rock containing about 828 cubic fathoms had to be removed 
by blasting, the cost of which amounted to £3460. With 
the blocks of stone thus obtained, the ground was em- 
banked, on which the new factory partly stands, and a new 
repairing-house for carriages is to be erected. The work of 
blasting the reck and removing it into the water commenced 
in 1865, and was finished in 1867, under the direction of Captain 
C. Wennerstrém, 

The new factory is 325ft. long, by 176ft. wide, and cost in 
erecting £8300, It was commenced in 1868, and progressed so 
rapidly that it was roofed in the same year; in the summer 
of 1869 the interior appointments were completed and the 
machinery put up, so that the factory was in full work before 
autumn. Besides storekeepers’ and engineers’ offices, with 
apartments for messenger and porter, this building contains a 
telegraph office, a workshop with seventeen different kinds 
of machinery, a turners’ workshop, a locksmiths’ workshop, a 
wheel torge, a metal foundry, a workshop for construction with 
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named casing-walls were built up, which form impenetrable dams 
against the marshy layers of earth on both sides of the line. 

To obtain a firm support for these casing-walls, their founda- 
tions were laid 8ft. to 10ft. below the line, and quantities of 
broken stone rammed down at the bottom. The casing walls 
consist of what is called cyclopean masonry. The progress of 
the work in this cutting was much retarded from the circum- 
stance that it could only be carried on the distance of a few 
fathoms at atime. The greatest difficulty was experienced in 
that part which is near Bjérngiird-street, and from thence 
on to the tunnel. Altogether it took three years and three- 
quarters, and the cost per foot was considerably more for 
this cutting than for the tunnel under the southern suburb, 
which commences at the northern end of the cutting, and is 1435ft. 
long, 19ft. high, and 32ft. wide. 1t passes beneath nine more or 
less considerable streets, and as many blocks of houses, in the 
best built part of this elevated suburb, the rocky foundatiun of 
which in some places rises as high as 70ft. above the arch of 
the tunnel, which latter emerges from under Pedermynde’s-hill 
into the shipping wharf called Stadsgiirden. Besides its main 
object of affording a passage for the railway, this tunnel has been 
made eminently useful, in a sanitary sense, tothe greater part of 
the southern suburb, inasmuch as a sewer has been constructed 
along its course, commencing at Timmerman-street and discharg- 
ing itself into the sea at Stadsgiirden. By this thoughtful pre- 
caution it has now become possible to drain the marshy ground 
in and about the Fatbur Pool, and thus to get rid of its un- 
wholesome exhalations. The tunnel describes a curve of 
twenty chains radius with a gradient of lit. in 100ft.; the 
top of the sewer, which follows its eastern side, forms a foot- 
path, which is fenced off from the line by an iron railing, and 
along which a number of gas Jamps are placed to light up the 
tunnel. The section on the accompanying plan gives a very 
clear idea of this gigantic labour, and shows the masses of 
large buildings above the tunnel. In these buildings no vibra- 
tions are perceptible, aud most of the inhabitants are quite 
unconscious of the fact that a railway runs underneath their 
dwellings. 

‘The stone blasted out of this tunnel was employed partly to 
embank the Stadsgiirden Harbour, and partly as backing to the 
before-mentioned casing walls at the southern entrance to the 
tunnel ; whereas greater part of the hewn stone used in building 
the junction-line has been supplied from quarries belonging to 
the railway at Ingenting and Ekelund on the northern line. 

Having emerged from the tunnel under Pedermynde s-hill, the 


five lines of rails, and place for five locomotives and tenders, in | junction line passes through Stadsgiirden, underneath Brun’s; 
which there is besides a large turntable and a lifting crane for | hill and the house of the Brewer's Guild, through the old iron- 





votives, geared so as to move over all the lines. All the 
den-ing steam engine of 30-horse power, manufactured at 
Bergsund on Woolt’s system, and furnished with two boilers, 
which is placed in a separate engine-room, and on account of its 
simple and steam-economising construction, no less than its 
tasteful and well-executed workmanship, is an ornament to the 
factory and its workshops, which in so many respects are 
excellently adapted and handsomely proportioned. These latter, 
as well as the whole station, are lighted from gasworks specially 
erected for that purpose on the premises. 

On leaving this station the line passess over a swing bridge, 


iimery in the factory is set in motion by a beautiful con- | 


| 
\ 


wharf, and under West Sluice-street. In consequence of the 
works required for this section, the approaches to the old iron 
wharf have undergone great alterations. Instead of the steep 


| and narrow Brun’s-hill, a splendid macadamised carriage way 


on to what is called the Arsta Bank, an embankment across the | 
| way, and through the eastern the aforesaid branch. 


Arsta Creek, 900/t. in length. This swing bridge is of iron, 


and, when turned, leaves two open passages, 32ft. in width each, | 


for navigation, The formation of this embankment was 
attended with many difficulties on account of the nature of the 
bottom. The depth of the water was 32ft. below the lowest 
level of the Lake Miilar, and then a stratum of mud and clay was 
met with, so that in some places firm foundation could only be 
reached at a depth of 70it. It consequently happened 
that during the first two years the embankment settled down 
several times before it rested firmly on solid ground. Twice the 
embankment was raised several feet above the surface of the 
water, but settled down again nearly to the level of the mud 
and clay. About 20,000 cubic fathoms of earth were required 
for the whole embankment, and its cost, including the bridge, 
amounted to about £8300. 

When the works were commenced on the double junction 
line this embankment had to be widened on one side, to admit 
of laying down another line of rails, now required for the in- 
creased traffic between Liljeholmen and the southern station at 
stockholm, Unlike the old embankment, this additional dam 
does not rest on the solid bottom, but on a fascine-bed. The 
former swing bridge, manufactured at Motala, was removed to 
the north-western main line, and another for double lines of rails, 
manufactured at Bergsund, was placed in its stead. As a future 
double line was already contemplated when the first bridge was 
put up, the central support, as well as the land-abutments, were 
constructed accordingly, and have, therefore, not required altera- 
tion, The total cost of doubling the line from Liljeholmen to 
the southern station at Stockholm amounted to about £3800. 

Proceeding from Arsta Creek, some 4170ft., over more easy 
ground, the junction-line, in the neighbourhood of Tanto-street, 
separates from the western main line, which has its terminus at 
the seuthern station of Stockholm close by. This is the point, 
therefore, where the junction-line really commences, and in the 
short distance from thence to the tunnel under the southern 
suburb three thoroughfares have to be crossed—the Tanto, 
Timmerman, and Bjoérngiird streets, which are carried over the 
railway by iron bridges. Both lines pass under the two first 
of these streets, but only the junction line under the last. 
Of these bridges, the viaduct of Timmerman-street is un- 
doubtedly the handsomest. This bridge rests on a middle 
pier and two abutments of rough-hewn granite, thus forming 
two spans, the line to the southern station passing through the 
one and the junction line through the other of these. Already, 
at the point of separation, the junction-line begins to go down an 
incline of 1 in 100, whereas the other line ascends a gradient, so 
that at Timmerman-street the rails of the latter lie 124ft. higher 
than those of the former. From Timmerman-street to the 
southern entrance to the tunnel the line passes through a cutting 
increasing to a depth of 30ft., the sides of which are cased with 
walls of rough-hewn granite. 

Any one passing through this cutting must admire the taste 
and solidity of the work; but however apparent it may be thatits 
construction must have been attended with considerabie expense, it 
is impossible, without an adequate knowledge of thecircumstances 
to form a conception of the really increvible difficulties which 
had to be surmounted. The railway passes here through a pond 
or bog formerly known as the Fatvur See, but since filled up, 
and lies several feet below what was at one time the bottom of 
the pond. ‘Io proceed with the work it became necessary, in 
consequence of the low and marshy ground through which the 
cutting had to be made, to form a dam, as the work pro- 
gressed, with closely d piles, against the pressure of the 





incoherent mass of earth; and to endeavour, by incessant 
pumping, to keep the place where the work was going on free 
from water. As fast as the soil could be! got away the above- 


has been opened, 57ft. wide, with footpaths of hewn stone. 
This road emerges, towards Stadsgiirden, into a large open place, 
and is thence continued towards the city, over an iron bridge 48ft. 
wide, supported on columns, and under which a branch line of 
rails, from the abutment on the southern shipway, passes to 
Stadsgiirden and follows the embankment of its harbour to an 
extent of 1400ft. West Sluice-street has also been suitably re- 
constructed, being carried over two stone-built arches; through 
the western of these passes the main line of the Junction Rail- 


From the old iron wharf the line is laid on an iron bridge, 
750ft. in length, across the southern shipway to the corn har 


| bour, thence on a viaduct, nearly 400ft. long, over the meat 
| market, on tothe Riddarholm’s Canal, which is crossed by means 


ot a shorter bridge, and continues along the Riddarholm Island to 
the northern fairway channel, and traverses this watercourse, 
870ft. wide, on another iron bridge, to a place on the opposite 


| shore called Tegelbacken, or Brick-hill. 





It would be difficult to imagine a finer view than that which 
meets the eye on coming out from the iron wharf to the bridge 
which crosses the southern channel of navigation, as shown 
in the illustration. Here stretches a spacious bay of the 
beautiful Milar Lake, with its verdant shores and active 
sea traffic. In front is Riddarholmen, with the grand 
old church and the new Parliament House, and on the 
other side the busiest market place in Stockholm, surround 
by handsome buildings; more eastward is seen the open 
square and fine equestrian statue of Carl Johan, and behind these 
an arm of the Baltic, forming the great port for the foreign com- 
merce of Stockholm, to which the splendid park of Djurgiirden, 
with the Ship and Castle Islands, furnish a picturesque back- 
ground, 

The erection of the railway bridge across the south channel was 
attended with much labour and expense, in consequence of the 
great depth of this fairway. In several places the aepth of water 
reaches as much as 80ft., and firm ground was only found at a 
mean depth of 105ft. It was therefore necessary, in the first in- 
stance, to raise a firm and secure foundation for supporting the 
piers required for the bridge. To form this bank, which is 60ft. 
wide at the top, and rises to within 15it. of the lowest water level 
of Lake Miilar, no less than 46,000 cubic fathoms of sand were 
required, corresponding, according to usual calculations, to416,666 
tons. On this bank have been erected the fourteen stone piers 
on which rests the bridge. The superstructure of iron has s 
for a double line of railway, as well as a small footpath for the 
bridge-keeper. Near to the southern land abutment is a swing- 
bridge, which affords two passages for vessels, each 50ft. wide, 
but need not be used for lighters or small steamers, as the bridge 
itself is elevated 9ft. above the water, so that these craft can pass, 
without difficulty, underneath its eleven spans of 53ft. in width 
each, 

As showing how brisk is the traffic by water at this spot, it 
may be mentioned that during the summer of 1869 no less than 
130 vessels of all kinds passed through the sluices every day on an 
average. ‘ihe traffic through the swing-bridge will be still greater, 
as it will have to give passage toall those vessels, besides those which 
arrivefrom the lake to uulvad at the Corn Harbour and Miilar-place 
quays, and which, therefore, do not pass the sluices. In order 
that this traffic may be impeded as little as possible, the swing- 
bridge will always oe kept open, except when a train is about to 
pass. ‘l’o compensate in some measure for the encroachments 
made by the railway on the loading quaysof the Corn Harbour and 
Millar places, a new quay has been erected at Riddarholmen, 
reaching from the canal below the Parliament House tothe Riddar- 
holm’s Harbour, whereby not only has this harbour been conside- 
rably extended, but the whole of this part of Riddarholmen much 
improved in appearance. 

The bridge across the south channel is connected with that 
which crosses the Riddarholm’s Canal by a viaduct over the meat 
market, supported in the centre on two stone pillars, but for the 
rest on iron columns. In order not to obstruct the busy tratiic 
at this place, the viaduct has been raised 7ft. above the ground, 
and the loading and unloading of vessels, as well as other 
business, can therefore proceed without the least{impediment on 
account of the railway. Across Riddarholmen the railway runs 
in a cutting below the Houses of Parliament and Public Debt 








Office, passing beneath an iron bridge on columns, which connects 
this island with the Riddarhouse-square on the opposite side of the 
canal. Between this part of the line and the Riddarholm’s Canal 
are two open places for marketing purposes. 

The bridge across the north channel from Riddarholmen to 
Brick-hill, as seen in the illustration, has not presented 
the same difficulties in construction as that across the 
south channel, in consequence of less depth in the former. 
This bridge, consisting of ten spans, is supported on eleven 
stone piers, resting partly ou rock and partly on other firm 
ground, the depth of the water in this channel varying from 
5ft. to 20ft. ‘Lhe bridge is raised the greater part of its length, 
7ft. above the surface of the water, but nearest to the southern 
shore a somewhat slighter superstructure affords a little more 
space for the steamboats constantly passing and repassing at that 
point. To give sufficient strength to the span thus weakened it 
is supported in the centre on iron columns, At the north end of 
the bridge is adjusted a swing-bridge, leaving a passage for vessels 
of 32ft., or the same width as the sluices. All along one side of 
this bridge is a footpath, constructed by a private person, and 
much frequented. 

At New Kungsholmsbridge-street the line for the first time 
comes flush with the roadway ; but to prevent any obstruction 
to the traffic in this busy thoroughfare a subway 400ft. long has 
been made close along the northern side of the street. Although 
this subway lies 24ft. lower than the mean level of the water, it 
has been made quite impervious to flooding by means of piling 
and brickwork; and to preventrain water from accumulating to a 
greater extent than the gravel can absorb, a pump has been 
placed in the hollow, by means of which the gatekeeper, who is 
always close at hand, can free the road from water in a few 
minutes. 

Immediately to the north of this subway we enter the railway 
yard of the central station, which extends 1800ft. in length from 
New to Old Kungsholmsbridge-street, and 8U0ft. in width 
between the quay against Clara Creek and Clara Strand-street. 
The whole of this space has been obtained by damming up the 
creek so far out that the old fairway has been closed, and a more 
westerly one had to be opened by fitting another swing bridge in 
that direction to New Kungsholmsbridge, instead of the former 
one, which has been removed. (See Plan and Section.) 

The station-house, which, from the extension of Great Water- 
street south, reaches north nearly to Clara Mount-street, is not 
only a real ornament among the generally tasteful buildings on 
the Government railway lines, but compares well with the most 
prominent edifices of the capital. It is built in renaissance 
style, after designs of Major A. W. Edelsviird, architect to the 
Government railways, who likewise superintends the work. The 
building is 513ft. long, its smallest width is 57ft., and smallest 
height 65ft., the platform, extending along its western_side, has 
a length of 516ft., width 97ft., and height 47ft. The station- 
house is composed of a large centre-block with pavilion-like 
wings, and is notable for its pure style and handsome ornamenta- 
tion. (See Illustration, as well as Plan and Section.) 

As it is of great importance to concentrate as far as possible 
all the various offices directly subjected to the railway traffic 
management, and as hitherto the administration has not possessed 
any premises of its own suitable for the purpose, the vuilding has 
received the colossal dimensions indicated above, and its interior 
arrangements are distinguished for their appropriate dispositions. 
It may be specially mentioned that different apartments have 
been assigned for the arriving and the departing passenger 
traffic. The front of the building which faces Clara Strand- 
street has in its centre five doors leading into the great hall, 
which is 92ft. long, 42ft. wide, and 31ft. high, rising up to the 
roof of the second story, and forms a splendid entrance to the 
rooms set apart for the departures. From the north centre and the 
rooms placed at the disposal of passengers arriving with the trains 
four doors lead out into the square. The ground floor contains, 
moreover, ticket-offices, luggage-rooms, ané other places required 
for the traffic, apartments for the royal mail and Customs 
services, and refreshment-rooms for travellers. The two upper 
stories contain offices for the traffic management and all its 
subdivisions, for the director and comptroller of the first traffic 
district, and at present some dwelling apartments, which will be 
turned into offices as occasions arise. The basement contains 
the warming apparatus, fuel, and such like. Between the plat- 
forms are laid down five lines of railway. 

The station-house is not yet quite ready, but is estimated 
to cost, irrespective of the fittings of the first and second-floor, 
£39,000, for which purpose the Diet of 1569 accorded a direct 
grant of £16,666, and an equal amount out of the trade and 
navigation fund, the remainder to be provided out of the means 
for constructing the line. The foundation was laid in the 
summer of 1869, and the masonry begun in the autumn of that 

ear. 

East of the station-house there will be a square, reaching 
to Clara Strand-street, and extending in length from Clara 
Mount-street, down to the Lake Miilar at Brick-hill. The 
place to the westward, between the covered platforms and 
Clara Creek, will afford room for warehouses, shunting, &c. 
Possibly trees and shrubs will be planted in various places, par- 
ticularly on the south side of the station-house. 

The line continues from this station flush with Clara Mount- 
street, Master Samuel-street, and Brewer-street, all of which it 
crosses, and joins in with the Northern Railway line at Old 
Kungsholmsbridge street. A subway for foot passengers, 12ft. 
wide and 8ft. high, has been constructed at Master Samuel- 
street, for the tratlic from M iiger-street. 

On this line, nearly 20,000it. loug, the railway passes for more 
than one-fourth either across water or else through granite 
mountains, namely, on an embankment, 900ft., and on bridges, 
1700ft., or together 2600ft., and through tunnels a distance of 
2500ft, The superstructures to bridges on which the railway 
is carried over water, marketplaces, and streets, make a total 
length of 2200ft., and have been manufactured at Bergsund, 
which foundry has also supplied five iron bridges on which the 
street traflic is carried over the railway, and which together 
measure 700ft. in length. 

The plan proposed by Colonel Ericson in 1856, to connect the 
northern and western railways by a junction-line, has conse- 
quently now been realised, and ail the formidable difficulties . 
which stood in the way of its accomplishment have been over- 
come. Stockholm, previously one of the finest capitals in the 
world, has in this work received an additional emvellishment, 
the like of which no other city can show. To attain this the 
community of Stockholm has not been backward in its co- 
operation; not only by conceding to the railway without 
compensation all the ground belonging to the town which 
was required, but also as the railway works progressed, 
many suitable and n alterations were made at the 
expense of the town for facilitating the street traffic and for 
improving in appearance the surroundings of the railway, of 
which Riddarholmen, the old iron wharf, and other places bear 
witness, 

The neighbourhood around Clara Creek has also gained con- 
siderably through the works now in progress for the central 
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station, not only as regards its appearance, but also from a sani- 
tary point of view; and this locality, formerly occupied by a 
aumber of insignificant and dilapidated houses erected on a 
marshy ground, bids fair to become speedily one of the hand- 
somest and best built districts of the capital. 

The Diet has voted grants to the Junction Railway to the 
amount of £205,555 sterling, besides grants for the central station. 
As opinion bas been divided as to whether the Junction line 
could offer to the capital an advantage commensurate with the 
expense entailed by i:s construction, the solution of this question 
mustbeleftto thefuture. But theinstances furnished us by foreign 
countries ought to be a sufficient justification for those who have 
advocated the building of this line; for in many large towns on the 
Continent, where the termini had been located in the outskirts, we 
see great efforts being made in order to have the lines joined 
to each other, and the chief stations placed more centrally. 
It can hardly be disputed that a great advantage has been 
gained, by now being able to carry down direct to the loading 
places such produce as has been transmitted by rail for exporta- 
tion; or to transfer, without intermediate carriage, from the vessels 
to the railway, imported merchandise destined for the interior of 
the country. This object will be still further attained when the 
} roposed branch line shall have been laid down which is to run 
f:om Stadsgiirden along the principal shipping quay of the port 
of Stockholm. The advantage of this Junction Railway is also 
manifest in this, that by its means the rolling-stock of both main 
lines can be made available for either, as occasion may render 
Gesirable. : 

This great undertaking, now nearly completed, has been 
executed under the direction of Lieutenant E. Unge, as super- 
intendent. 

There can hardly be more than one opinion as to the fact that 
while all parts of the work have been performed with the greatest 
care, and no necessary expense avoided to give it a handsome ap- 
pearance, as well as to insure its solidity, all that have been 
concerned in the direction—and among them the superin- 
tendent especially—have in a commendable manner exercis-d 
the greatest possible economy; and the short time of little 
more than five years during which this undertaking has been 
brought to a successful issue is the best testimonial to the 
ability of its leader. 


, PRIVATE BILLS. 

Tue last of nine entries upon the Lords’ notice paper on 
Friday was :—“ Standing Order Committee (over which Lord 
Redesdale presides), Souta-Eastern Kailway (S.C.L.) ; petition for 
additional provision (opposed).” The finding in this case, arrived 
at very summarily in a sitting commencing at three o'clock, was 
agreement to report that “standing orders should not be dis- 
pensed with.” ‘his is practically the rejection of the bill, or at 
Jeast of its most important element—a deviation to save con- 
siderable distance and much money in coastructing a direct line 
from Greenwich to Woolwich. That district isin a much less 
prosperous state now than it was when the line was authorised 
three years ago, before the dockyards were closed; and the 
South-fastern Company has reason to fear that the cheapest line 
they could make has now no chance of paying. ‘Ihe first line 
they proposed was opposed by the Admiralty, through fear that 
the trains would prove injurious to the operations at the Obser- 
vatory on Greenwich-bill. The company was then driven to 
adopt a circuitous and expensive route. The proposed deviation 
is for a more direct and less expensive line, which it is known 
the Admiralty would again oppose ; but Lord Redesdale’s find- 
ivg will settle the matter, and the promoters will not be heard 
on the merits. 

Lord Derby’s committee finished the Birmingham Water Bill, 
and got through the clauses on Friday. In this case there was 
a stiff contest, as was mentioned last week. It is a bill to extend 
the limits of supply, aud tv provide further works. Other com- 
mittees of the Lords disposed of and reported the Navan and 
Kingscourt Railway Bill, to subscribe towards tramways, and for 
working arrangements with other companies; the Kdinburgh 
Royal Infirmary Bill, and the Owen's College Extension Bill. 
Their lordships threw out the Pontypool, Caerleon, and New- 
port Railway Bill, and the Hereford, Hay, and Brecon Railway 
Bill. The Biackpool and Lytham Railway bill, down for commence- 
ment as a Lords bill, and the Belfast, Holyhead, and Bangor 
Railway Bills, were withdrawn. Earl Cowper’s committee of the 
Lords also passed, on Monday, the Newry and Greeuore, the 
Girvan and Portpatrick, and the Halesowen and Birmingham 
Railway Bills. 

But inuch greater activity was manifested in the much longer 
corridors, and the more numerous comwittee-rooms to which they 
give access, “ upstairs,’ than with the Lords. Un some days of 
the week almost every room has been occupied at the same time 
by select or by private bill committees ; and notably among the 
former the Select Committee on Tramways, which had its third 
sitting—really the commencement of the business —on Tuesday, 
the two former meetings having been merely tv arrange prelimi- 
naries. Wherever the carcase is there are sure to be eagles. The 
Government Tramway bill must be considered a good big fat 
carcase, which has attracted a great gathering of birds of—no, 
of eagl«s. ‘here are now, of course, a great many persons directly 
concerned with tramways ; and town clerks arenaturally interested 
in anything affecting the cities or towns of which some of them 
are mayors, and more, en permanence ; and are, not unwilling 
—*not to put too fine a point upon it’ —to come to London a 
few times in the season, in the service, and at the cost of, the 
committees they serve. There was, accordingly, from the first 
day’s real sitting a fine bloom of town clerks in theroom. Among 
other places represented were Manchester, Liverpool, Birming- 
ham, Leeds, Sheffield, Salford, and other towns, with a number 
of chairmen and surveyors of iocal boards and the like. Mr. 
Round opened the case in opposition for the railway companies. 
Mr. Coates, parliamentary agent, was examined for the railway 
companies, and had many important suggestions to make in re- 
lation to the Government bill. A great many ,modilications of 
greater or less importance for the improvement vi the bill are 
otfered by agents, counsel, municipal authorities, and others, 
which recall the proverb about “too many cooks.” If even a 
tenth part of the improvements suggested are embodied in the 
bill, as it will emerge from the committee, it will be one of the 
—— —_— ever set before the House of Commons. Mr. 

Joates spoke instrong terms of the partiality and incompeten 
of the Buard of Trade ents initiating or ccalecliing tale in a: 
tion to tramways. In fact, there was no one there, he 

who could be entrusted with the duty. He recommended that 
the process of initiation should be by a provisional order, and that 
a reteree should be appr to make an official inspection and 
report, and that the bills should be ards dealt with as now 
by the Houses and committees of Lords and Commons, Mr. 
Rodwell, Q.C., represented the Mi itan Board of Works, 
and had also various improvements to suggest. Mr. Park, re- 
presentative of the Bridgwater Trust, was strongly opposed to 
the interference and controlling power of the Board of Trade. 
The inquiry is likely to last a considerable time, 








The important bills of the Metropolitan and Metropolitan 
District Companies were got through on Tuesday in so far as the 
ings of Mr. Cross’s committee in Group 1 are con- 
cerned. The preambles are reported as proved in the more im- 
portant particulars. The inner circle is xot to be completed as 
authorised in accordance with the recommendation of the joint 
committees of Lords and Commons in 1864. The District Com- 
pany has got its line under Queen Victoria-stree: to the Mansion 
House, with a station at Bread-street ; the works to be executed 
to the satisfaction of some corporate body to be named, and to 
be completed by the Ist July, 1871. The works, it is stipu- 
lated, are not to obstruct the lights of the houses near the line. 
The continuation of the district line to Trinity-square, Tower 
Hill, will not, it may be assumed, be any more heard of. The 
Metropolitan Company are to complete their extension to Ald- 
gate-street, and the furtherextension to Trinity-square, where they 
were to meet the district line, may be considered dropped. This 
will release the company from theconstruction of what would have 
been one of the most costly portions of their expensive system. 
lf the Aldgate station is on the north side of the street it is to 
be provided that a subway shall connect it with the south side. 
In case of a new company being formed at any future time to 
complete the portion of the inner circuit at present dropped, 
such company is tw have every facility for through booking to 
and from all the stations of the Metropolitan and the Metro- 
politan District lines. The provision that the new works of the 
District Company are to be executed to the satisfaction of some 
corporate body is not regarded with lively satisfaction, or as 





eminently practical. Curporate bodies are not objects of admira- | 


tion, generally, to the professional men not connected with them, 

which was illustrated by a good thing said by Mr. Hawkesly in 

Lord Derby's committee on the Birmingham Water bill. He 

was asked a question as to the agreement of the corporation, 

“ Humph,” said he, “ why ask their opinion ! 

as much the natural enemies of water companies as pikes are of 
‘h.” 


The mention of fish recalls an exhibition in the Commons’ 
lobby during the week. Capital maps and models, and even 
highly artistic water-colour drawings, are not uncommon objects 
in the committees, but fine specimens in natural history are 
more rare. Un Tuesday an enormous pike was exhibited aprogos 
of the Salmon Conservancy Select Committee’s inquiry. It was 
a monster uf 324 1b., caught by Mr. Petrie, * spinning in Norfolk 
Broads.” Its voracity was indicated by the huge projecting 
underjaw, and its gluttony by its enormous paunch. 

The Leeds Corpyration and Sheffield Corporation Gas Bills, 
for purchase, have been adjourned till April 6th, The Kother- 
ham Waterworks Bill, and the Northampton and Banbury 
Railway Bill, were gone through in the Commons’ committees 
on Tuesday. 

TaursDAY Evenine. 

Since Tuesday there has been a comparative lull in tue com- 
mittees. To-day the Lords’ committees have uot been at work ; 
the Commons’ committees have been rather busy. In group 7 
the case of the North British Railway Company (Tay bridge), 
bill has been dragged along through the tenacity cf the Cale- 
donian Company, which demands certain powers. The 
Caledonian will claiming powers over the Jay ferries has been 
thrown out, and their fight in the matter of the North British 
was adjourned. 

The Severn Junction Bill—an important measure—was thrown 
out on Tuesday. The Midland and South-Western Railway has 
been reported as having the preamble proved. 

“‘In the multitude of counsellors” there may sometimes be 
“ safety,” but; not necessarily. The Tramway Committee of 
Mr. Shaw-Lefevre met yesterday, and it would be vain to 
attempt an epitome in the limited space to which we must be 
confined of matter that will fill scores of pages of a thick Blue 
Book. The Tramway Bill Committee are doing this much, we 
are able to report with confidence: they are gathering ma- 
terial for a great book, costly and bulky, that few people will 
buy and fewer wiil read. ‘Ihe case was further adjourned. 

The celebrated cases of the Metropolitan and Metropolitan 
District have been got through with the clauses. The preamble 


has been proved, in the Commons, of the Midland and South | 


Wales Bill. Little it anything else specially notable remaius to 
be said of the week’s business. 


THE TOWER SUBWAY. 

WE have repeatedly referred, in previous numbers, to the prin- 
ciples of construction and details of this remarkable and nove- 
engineering work, and need not here repeat them. The Tower Sub- 
way has now reached completion, and seems to have caused fully as 
much labour and anxiety in the apparently trivial eifort of adopt- 
ing the mechanical arrangements at the end as it did at the begin- 
ing in the more palpably formidable labour of carrying the iron- 
lined tube from bank to bank of the Thames through the stitf 
London clay. 

During the present week much interest has been excited by the 
prospective opening of this new means of communication, and 
many distinguished persons, ladies, scientitic men, repre- 
sentatives of the press, and others, have been permitted 
to make experimental trips down the one shaft, through the 
subway, and up the opposite shaft. ‘he results of these 
have been, we believe, to produce uniformly the conviction that, 
after certain hitches and difficulties incidental to the commence- 
ment of a system of conveyance which is, in all respects, without 
pattern or precedent, have been overcome, the transit by the sub- 
way will be sate, speedy, economical in time and money, and 
moderately comfortable. The vehicles and motions are not, it 
may be confessed, as luxurioys or smooth as in the case of a saloon 
carriage on one of the straight runs of the Great Northern Railway, 
vut they are much more cleanly, and less uncomfortable, than the 
passengers have to bear with in an ordinary street omnibus, and 
greatly to be preferred to the toil and wasteof time involved in a 
detour by London Bridge, and to the discomforts of a water passage 
from the Tower Stairs. There is no reason to doubt » when 
tle Subway Company has established a reputation, as we have no 
reason to doubt they will do, of working a cheap, quick, and com- 
fortable service, nine-tenths of the existing traffic will fall into 
their hands, and a new traffic will in addition be created. 

The arrangements for working the are somewhat more 
prosaic and commonplace than the fanciful project origiually pro- 

The omnibus was to have been a li stock structure, 
wheels and rails were to be of steel, and all the adjustments and 
fittings of the most exact character. Apparatus was tu be applied 






by which the ouepine power red by m in the descent 
to the middle of the subway be be accumulated and utilised in 
the ascent of the remaining half of the journey, and the conductor 
wes te hove See Sor Pa pies cae PRIA small 
amount of power necessary to the journey. These arrange- 
ments have not been attempted, the iron omnibus runs upon an 
Ralage i soostaplihed'hy & Reed pogie Af eet Coa'ol the an 

accomplishe a a end | sub- 
way, cad 9 oaall tae oF e Sin ehich eal fongd ant , 


The “stations” at each end are iron boxes with pavilion roofs, 
with deep projections all round, . The lift rests with its floor on a 
level with the street, and accommodates six or seven passengers. 
It has a stuffed seat with padded back, is lit with lamps, and is 





closed by a pair of folding doors. The balance block is of 
the weight of the lift empty, and three weights are added for 
passengers, so that the margin on either side, between the 
balance with the lift full or empty, is about 34 ewt. Since our 
last visit the engines have been altered, and there are now two 
engines in each engine-pit at the bottom of the shafts; the one 
for haulage, the other for raising and iowering the lifts. The 
hauling engines are of a peculiar construction, specially adapted 
to the work, and provided by Messrs. Tangye Brothers. They are 
situated in recesses, and are furnished with 6 cwt. fiy-wheels of 
about 4ft. diameter. They have Gin. single cylinders, with 12in. 
stroke. The liftengines are double-cylinder,4}mm. diameter and Sin. 
stroke. ‘The power of both kinds ot engine is much in excess of 
anything that can ever be required from them; the hauling 
engines could easily take two or more instead of one loaded 
omnibus. They are of 4-horse power nominal, and are supplied, 
the two engines, by one vertical boiler at each end. 

The working of the lift may be said to be now smooth and satis- 
factory, excepting a little noise that will doubtless be got rid of 
by usage. Ihe descent is accomplished in from twenty to twenty- 
five seconds. At the bottom of the shaft the doors are opened, 
and the passengers emerge on a level with the waiting room, a 
whitewashed apartments ample in size, well lighted by four lamps, 
and having seats along each side. ‘he bye-laws of the company 
are displayed on the walls of the waiting rooms, and include the 
surplusage of imposing a fine of forty shillings for persons riding 
on the roof or steps of the carriages. Between the rings of the 
subway and the roof of the carriage there is scarcely space to ac- 
commodate a moderately thick pancake. The passage from one 
shaft to the other is pleasantly done in from 1j to 14 minutes. 
As regards temperature, it is rather high in the case of considerable 
detention, with the omnibus biocking the end of the subway, but 
with frequent passages of the carriage to and fro the temperature 
and ventiJation are satisfactory. 

As regards the dimensions of the subway, it will be apparent 
that every additional inch in diameter would increase the cost and 


Corporations are | perhaps the risk of the work in a geometrical ratio, and it was an 


important consideration to strike the minimum diameter necessary 
for iairly comfortable accommodation. A segment had to be ab- 
stracted at the bottom of the tube for the road. Whether a 
smaller segment and consequently narrower gauge would have 
sufficed we are not prepared to say, but six inches additional 
height in the omnibus, obtained either by such means or by en- 
larged diameter of the subway, would give all the accommodation 
that can reasonably be desired. ‘I'is is a small matter, we know, 
and can easily be remedied, with other slight defects that may be 
discovered in the working of this unquestionably successful pioneer 
of what we venture to predict will ve a subway system more or 
less extensive, to which it will lead. 

Various statements have appeared in the morning papers to the 
effect that the subway would ve opened for public traitic on Wed- 
nesday (yesterday) j it will be opeued, we believe from 
inquiry yesterday, on Monusy next, and next week we expect 
to be able to give some particulars uf the traffic and working for 
tne iirst few days. 


and to-day. 





Souta KEenstncton Muse 
26th March, lo70 :—On Mond 
from 10 a.m. to 10 p.m. eum, 10, 
galleries, 2129; on Wednesday, Thursday, 
6d.), from 10 a.m. till 6 p.m., 
galleries, 131 ; total 
tormer years, 11,937. 
9,268,483. 

ENGLISH ENTERPRISE IN TURKEY.— A representative of Messrs. 
Newali and Company has been negotiating with the Porte for a 
concession of a network of cables to connect the Dardanelles and 
Constantinople with all the principal islands of the Turkish 
Archipelago. A steam ferry which has been ordered the 
Cherket-i-bairée Company from Messrs. Maudslay, of Greenwich, 
for tue establishment of a horse and carriage transport between 
Beshiktash and Scutari, is expected to reach the Losphorus this 
month. As the service is an experiment, the new vessel has been 
80 constructed that in the event vl the eaterprise not paying she 
can be turned into an ordinary passenger steamer. 


isitors during the weck ending 
and Saturday (free), 
J; Meyrick and other 
and friday (admission 
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THe Stare or Crevzor.- our owa Correspondent).— 
The military had scarcely leit the town when tie troubles 
at the great works recommenced, and though no general 


strike has taken place the operations have been seriously imter- 
rupted. The miners are the actors iu this affair, but they are not 
unanimous, Thus, at one mine thirty-six men remain at work out 
of 250, at a second seventy-two out of 200, at a third fifteen out 
of fifty-five, at a fourth thirteen out of seventy, and at a 1fth 
eight out of thirty. It is impossible to get at the true cause of the 
conduct of these men; they earn from 4f. to5°buf. a day, while the 
women gain from 150i. to 2°25, anu it dues not appear that they 
had previously demanded an increase; now they ask for that and 





for a reduction of an hour in the tine. ‘here is one siguiticant 
fact, namely, that the best men have not struck, for the work 
done by those who remain in the pits is large in proportion to there 
numbers. A good deal of intimidation has been attempted, but the 
troups were at once sent for, and tiirty or wore arrests have been 
made. ‘Iwo or three persons, including a child, have been 
attacked and serious!y maltreated. Bands of miners went round 
the town the other day before tive in the morning, threatening 


those miners with deat if they went down the mines; this had 
the effect of deterring about twenty, but not more. ‘The miners 
are doing ull they can to get the founders and fitters to strike, 
telling them if they do not thereby obtain improved terms they 
will at any rate prevent any attempt at reduction, of which it does 
not appear, however, that there hus been any question. Should 
they succeed, M. Schneider has determined to close the works 
entirely, simply bringing coal to keep the blast furnaces going 
until the men cume tu their senses. ‘ue only possible expianution 
of the discontent seems to be that formerly when work was brisk 
a certain number of men used to work overtime, but as nearly all 
the movements of the late strike were traced to the night workers, 
this system has been discontinued. There is no doubt that much 
political excitement has been cultivated at Creuzot and the neigh- 
vouring towns; the Alarseiliaise and other ultra prints sell by 
thousands, and the men seem fully tu believe what certain dema- 
gogues assert, that the republic is near at hand, while the fact is 
that the liberal measures uvw in hanu have undermined the party 
of violence, and almost broken it up. The agitator Assy was 
said to have left the country, but suca is not tk case; he is, or 
was the other day, within a short distance of Creuzot, but pre- 
tended that as he had left the works he had nothing whatever to 
do with the present movement. It is very rewarkable that M. 

Schneider's miners are the only ones that have struck, and it is 
argued from this that the whole has grown out of the personal 
rancour of a political opponent. It seems utterly incomprehensible 
that any one should credit such a story, but Our friends here do 
give ear to rumours that would oniy make us laugh at the 
reporter. The knowledge of this kind of credulity gives agitators 
great power, thus the strike of the miners was caused by papers 
stuck up in the mines, stating that the republic had been pro- 
claimed in Paris. The men swallowed the bait at once, and of 
course found in the evening by the newspapers that the news was 
false. It was fear i might be a general strike on Mon- 

day, but this has not taken place. M. Schneider and M. Boillet 
visited the fitters’ sh and had a long conversation with the 
men, who declared dot they did not intend to strike. The 

wiber of men who weut to work was larger than usual on Saint 
, a fact which like a protest against the action of the 

who are now the only men out. It is probable that the 

whole affair was, or is, but a movement of the ultra party, who 

thus seized upon the occasion of the trial of Prince Pierre Bona- 

parte, which had caused great excitement, and as this is now over, 

probably the Creuzot strike will cease, 
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FOREICN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.ruons Diizr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—Witimer and Rogers, 47, Wassau-street. 








PUBLISHER’S NOTIOE. 


*,* With this week's number of THE ENGINEER we issue as a 
Supplement No. XXXII. of our Portfolio of Working Drawings, 
representing Mr. C. P. Sandberg’s Standard Sections for Steel 
and Superior Iron Rails. Each number, as issued by the 
Publisher, will contain the Supplement, and Subscribers are re- 
quested to notify the fact at our office should they not receive it. 





There is reason to believe that the weekly sale of Tot ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 


A. W. W. (Wilmer-road).—At the nearest smith’s shop. 

T. p .. ead Very clever; in the hands of our engraver. 

hanks, 

F. M.—The plan would answer very well, but would be improved ingi 
the lead nearer to the plate, = ; ieee stated 

A Supscriper.—The gauge is, for the most part, 4ft. 8fin. Mr. Fowler is all 

7 right as i as gauge is <p 
ACKING.-~We are requested to state that soapstone kin: t 
19, Victoria-street, Port Eglinton, Glasgow. “ ee ere 

Op RossaL_ean.—It de on many circumstances, 
22s., and for draughtsman, 358. to 388. per week, 

A. L. 8.—“ Burgh on the Marine Engine,” “ Bourne on the Steam Engine.” 
If you cannot find in these what you want, write again. 

J. C.—If you had thought jit to look at the drawing you would have seen 
that the omnibus was built by Mr. A. Nairn, engineer, Leith, N.B. 

R. W. (Portmadoc).—There is no such work. If you will explain the difi- 
culties you wish to overcome we shall be happy to assist you with advice. 

T. B. (Canuda).—So far as we are aware, the arrangement is novel and worth 
a patent, but to answer you with accuracy on the point of originality 
would require a search which we have not time to make. 

R. Auiison.—If you had referred to pp. 58, 370, of vol. xxviii. of THE 
ENGINEER, you would have seen that the number of specifications referred 
to are not “58, 370,” as you imagine, but 1948 and 3118, 1869. 

H. B. B.—A small fly-wheel on the end of the shaft would do good, provided 
the irregularity of motion is due to torsion, but not otherwise. Put on a 
parabolic governor, such as Davey’s; this will render the speed more uniform ; 
always provided that the engine is up to its work. 

A. B.—There is no means of deciding the amount of grip. It would vary 
with the heat of the iron, the quality of the latter, the accuracy of original 
Jit, dc. Ina word, it would not be twice the same. The greater part of the 
American lines with flat bottom rails, when fished at all, are fished as in 
this country, but fish-plates are not invariably used save on a few first-class 





Say, for improver, 


8. 

C. G. K. (Newport).—l. Mr. Spooner’s paper has, we understa been 
Sorwarded to Russia, and cannot be published as yet, for en 3 not 
necessary to explain. They refer solely to a matter of etiquette, 2. Such 
reports are usually to be had from Hansard, of Great Queen-street ; that 
is to say, the moment they become available to the general public. 3. No. 
4. The book is out of print, but may be picked up at old book-stalls, now 
and then, for a few shillings. 

A. W.—1. If the machine be a patented machine, and you have already paid 
the royalty upon it, there will be no objection to your casting a new pinion or 
making a new spindle in place of a pinion or spindle broken. 2. You may 
use the spindle or pinion to mould for your casting. 3. If the patent rights 
attach to a part of the mowing machine only, you are perfectly justified in 
making the rest of the machine. You will have to ascertain how much of 
the machine is patented by a reference to the patent specification, and pay 
royalty therefor. 





SOAPSTONE. 
(To The Editor of The Engineer.) 


Srr,—Can any of your readers kindly inform us where 2 
stone in quantities, and price ? _ a ~_ 
March 29th, 1870. oa 





NEWPORT FURNACES. 
(To the Editor of The Bngineer.) 

Sir,—In looking over the text relating to our patent furnace, in 
oper of yesterday, I see an error in the eighth ph, whi yon 
oblige by correcting in your next issue. Where it is written, “‘a 
steam jet jin. diameter, disc! itself into a suitable funnel, induces 
about thirteen times its own volume of air to enter the tube also,” it 
should be, ‘‘ induces nearly fourteen times its own w Ng ‘ 
Newport Rolling Mills. , a Heap. 





MEETINGS NEXT WEEK. 


Tue InstiTUTION oF Crvi, ENGINEERS.—Tuesday, A 5 t H 
1. Discussion “On the St. Pancras Station.” 2G the Dremtng ol 
Lead Ores,” by Thomas Sopwith, jun., M. Inst. C.E. 
Society oF ENGINEERS. — i April 4th, 1870, at 7.30 p.m.: 
ction in the A... ge by 
e t, 
will be read “‘ On the Patent Laws,” by Mr. W. Lloyd Wise, — 
RoyaL Untrep Service Institution, ~ Even jing, Monda; 
April 4th, at 8.30 p.m. : ‘The that has been made in the Appli- 
—-* = yy m to Garrison, Siege, and Naval Ordnance, 
— Se oast Works,” by Captain A. Moncrieff, Edinburgh Artillery 
Cuemicat Socrery.—Thursday, April 7th, at 8 p.m.: “On th 
of Deep Sea Water,” by Dr. Joun Senor! oy on the Refraction Bae va- 
lents of the Aeronautic Hydrocarbons and their Derivatives,” by Dr. 
J. H. Gladstone ; “On an Acid Feed-water from the Coal-fields of Stel- 
larton, N.S8., and the Results of its Use,” by ow. 
will be held at the 


, CLEVELAND INSTITUTION OF ENGINEERS.—A meeting 
lecture room, Oddfellows’ Hall, Middles' Th - 
Se 7th inst., at 7.30 pone A disses’ wall be pa Aen 
pectrum Analysis,” paper last meeting by Mr. J. H. r, of 
Stockton. Ir time permé’, © Paper will be read upon ‘Blast Farace 
Hoists,” by Mr. T. Wrightson, of the Teesdale Ironworks, Stockton. 


Tue Enoweer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it preferred, be suppli 

from the office on the i toma (geite cena Agi 
peat iniiocenel ee «- £0 lds. 9d. 
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THE SELF-PURIFICATION OF RIVERS. 

Ir is frequently asserted that history repeats itself, that 
events take place in recurring cycles, and that everything 
mundane tends to return to its normal condition. Upon 
this last hypothesis must, we think, be based the argu- 
ment of those who have stated, and still maintain, that 
polluted and contaminated ‘waters will, under certain cir- 
cumstances, by a process of self-restoration, return to that 
state of pristine purity with which they were endowed by 
nature. This erroneous idea has long since been exploded 
in our editorial columns, and will receive its death blow 
from the confirmation our views with respect to it have 
received in the recently issued report of the Rivers’ Pollu- 
tionCommission. As we admitted then, we admit now, thata 
certain amount of purifying action is produced upon large 
volumes of running water by exposure to the air; but we 
emphatically now deny, as we denied then, that this can be 
justifiably termed a purification, or regarded even as an 
i ng to their restoration to their original purity, 
cleanliness, and sweetness. What was the assertion put 
forward by those who were interested in first polluting a 
river with sewage, and subsequently stating, in attempted 
justification of their conduct, that the contamina- 
tion was but of a trivial and temporary nature? 
Their statement was, “that if sewage be mixed 
with twenty times its volume of river water the 
organic matter which it contains will be oxidised and 
comparatively disappear whilst the river is flowing a dozen 
miles or so.” Were a million gallons of sew to be dis- 
charged into the Amazon or the La Plata near their 
sources, it is possible that but little vestige of its injurious 
or offensive properties would remain by the time it was 
wafted to the shores of the Pacific. But the case assumes 
a different aspect when the scene is transferred to our own 
country and our own streams, and when theincessant daily 
discharge of sewage bears a proportion in volume to the 
contents of the channel of its reception which renders the 

rocess of self-purification of the latter a physical impossi- 

ility. To imagine that it could be otherwise wall be | 
tantamount to maintaining that a —— cause can | 
produce only a temporary effect. There was a time in | 
England, as there still is in all thinly populated and unde- | 
veloped countries, where purity was the ocean—pollution | 
the drop. Now the position of affairs is reversed, con- 
tamination is the ocean, purity the drop; and in the ma- 
jority of instances the drop is so infinitesimal that it eludes 
the power of every agent that science, chemistry, and 





analysis can employ for its detection. | add 0 
| commissioners, it was proved by the evidence of landowners 


If we were asked, what are the causes of river pollution ? 
our answer would be, everything that is capable of render- 
ing water foul and contaminated. There is not an offensive, 
impure, or noxious substance that does not at some period 
or other find its way into a watercourse. There are 
notwithstanding, several foreign ingredients in water that 
do not necessarily render it impure in the sense of in- 
jurious. Water may contain suspended and dissolved 

ies which may render it unfit for drinking or 
domestic purposes, but which do not cause it to be either 





dangerous to health or offensive to the senses. Dismissing 
the terms pure and impure, and substituting those of 
polluted nll pone water, the chemical ditference in 
their composition is the important fact to keep in view. A | 
natural or unpolluted water frequently becomes turbid, or | 
to use the common phrase, dirty, from natural causes alone, 
but it is not thereby polluted. The contamination is only 
apparent, not real—only mechanical, not chemical—and can 
readily be removed by the employment of mechanical 
means solely. An unpolluted water may be recognised by 
being inodorous and tasteless, and by possessing a very 
faint alkaline reaction. It contains in 100,000 parts about 
0°5 of carbon, and 0°1 of nitrogen in the shape of organic 
matter, and is also endowed with the distinguishing 
feature of being incapable of putrefaction, although 
exposed to a summer temperature for some length 
of time in close reservoirs and vessels. Classing the 
numerous sources of river pollution ander the two general 
heads of sewage and manufacturing refuse, it is the organic 
constituents of the former class that impart both the most 
offensive and most injurious properties to our streams and 
watercourses. Their amount of organic carbon is at once 
raised from 0°5 to 2°0, and of organic nitrogen to 0°75. An 
infallible sign that a stream has been polluted with sewage 
is the presence of chlorine, assuming always that its waters 
do not flow—like those of the Weaver, for example—in the 
neighbourhood of salt deposits, either solid or fluid. To 
afford a good idea of the comparative state of purity to 
which the waters of the Thames near Hampton have been 
brought, it will be sufficient to refer briefly to the results 
of the analysis made by order of the commission of the 
Thames water and that of the Lancashire rivers. If the 
pollution of the Thames at Hampton be represented by 
unity, the maximum amount of that of the Lancashire rivers 
by organic carbon and organic nitrogen will be 6°5 of the 
former and 49°3 of the latter. It is rather curious that 
there is a greater degree of contamination in the streams 
of Lancashire in winter than in summer, although, for ob- 
vious reasons, it is not so apparent. This is one of these 
facts that would not be suspected, and probably would be 
strenuously denied until proved to be true by the unerring 
test of analysis. 

Returning to the immediate subject of our article, namely, 
the statement that rivers —or, generally speaking, running 
is 5 BH, sey a remarkable power of self-recuperation, it 
must be borne in mind that hitherto this has been a bare 
assertion, never proved, or attempted to be proved in any 
manner whatever. It might be imagined that those who 
ventured upon so wholesale and sweeping an opinion would 
have taken some care to have at any rate a slight founda- 
tion upon which to erect so extensive a superstructure. 
Unfortunately for their argument, it was left to the com- 





mission to set the matter at rest one way or the other, as 


the members considered it of the highest importance that 
the truth should be known respecting a question which in- 
volved the health and welfare of all our large cities and 
towns. A favourable opportunity presented itself during 
the visit of the commissioners to the basins of the Mersey 
and Ribble for making the experiment, which was con- 
ducted with the same care and impartiality which charac- 
terises all their proceedings. The three rivers, the Mersey, 
the Irwell, and the Darwen, after being polluted to the last 
degree, have an average flow of 12} miles without receiving 
any further contamination, although their respective volumes 
become considerably augmented by the accession of un- 
polluted affluents and tributaries. This disturbing cause 
must be taken into account when .the results of 
the experiments are considered. Samples of the water 
at the two extremities of the above distance were taken, 
and their composition ascertained by chemical analysis. 
The temperature plays an important part in the process. 
When it does not reach 64 deg. Fah. there is very little 
effect produced by the flow upon the organic matter dis- 
solved in the water. Taking the mean of thé experiments 
upon these three rivers, the percentage reduction of the 
organic elements after the flow of 12} miles was for organic 
carbon 10°98, and for organic nitrogen 8°58. In order to 
eliminate the element of uncertainty introduced into the 
calculation by the variable compositionof the waters, which 
it should be borne in mind was all in favour of the self- 
purifying action, one volume of filtered London sewage 
was mixed with nine volumes of water. The mixture was 
carefully analysed, and freely exposed to the light by 
syphoning it in a slender stream for several days from 
one vessel to another, the fall being three feet. It is not 
necessary to enter into the details of the conclusions arrived 
at. It is sufficient to state that the results indicate very 
closely the effect which would be produced by the flow of 
a river or stream containing ten per cent. of sewage for 96 
and 192 miles respectively, at a rate per hour of one mile. 
The percentage reduction of the organic carbon in the first 
distance would be 674, and of organic nitrogen 284. For the 
latter distance the corresponding figures are 2571, and 33°3. 
As the temperature during this experiment was nearly 
70 deg. Fah., it demonstrates that the oxidation of the 
animal organic matters in sewage proceeds very slowly. It 
was also demonstrated by another experiment on the rate 
of oxidation of sewage, that supposing a river polluted 
with the above proportions of sewage received no further 
contamination for a distance of 168 miles, it would then 
lose about 62°3 per cent. of its injurious and offensive 
properties, Is there any river or stream in England which 
could fulfil those conditions! Granting that only one 
discharge of sewage took place, it might be safely inferred 
that there “ is no riverin the United Kingdom long enough 
to effect the destruction uf sewage by oxidation.” 

In addition to the conclusive results arrived at by the 


situated eight or ten miles down the stream from the town 
where the pollution originated that the water was “ utterly 
foul, slimy, thick, and seething.” If we examine into the 
cause of the belief by many persons of the self-purifying 
power of running water, it will be found in the identity 
they suppose to exist between clear aud pure water. A 
stream will, during its flow, deposit a large proportion of 
the grosser and visible impurities which are held simply in 
mechanical suspension. ‘The turbidity of it, or, in plain 
language, its dirtiness, will thus be plainly decreased ; but 
the amount of the dissolved impurities will remain the 
same, The water will look cleaner, but chemically will be 
as dirty as before. But, although the stream deposits by 
subsidence the mud or other substances mechanically 
suspended in it, they are not by these means rendered 
innoccuous. On the contrary, in tlood times and during 
summer this deposited sediment becomes stirred up and 
putrescent, and when collected proves to be “ disgustingly 
offensive.” After the facts laid before them, our readers 
are fairly warranted in dismissing all idea of the self- 
purifying powers of running water, not, perhaps, as Sir 
Benjamin Brodie observed in his evidence, as “absurd,” but 
as practicable only under conditions the fulfilment of which 
is impossible. 
RAIL SECTIONS AND RAIL TESTS. 

WE publish with this impression of Tue ENGINEER a 
tracing, illustrating standard sections of rails with the 
corresponding fish-plates and bolts, designed by a gentleman 
well known in the profession for the attention which he has 
devoted tv the construction and durability of rails, and for 
the practical success which he has succeeded in achieving. 
It is quite possible that many of our readers may take excep- 
tion to Mr. Sandberg’s designs; but we thinkitcertain that no 
engineer orironmaster will fail to examine these designs with 
interest, or to find in them features of peculiar ment. Mr. 
Sandberg, indeed, gives it as his opinion that the life of iron 
rails of this form properly made and properly proportioned 
to their work may be taken at fifteen years, as may be 
seen from the results given in a paperread by him before the 
Institution of Civil Engineers not longago. Our supplement 
sheet of tracings contains figures enough almost to render 
it complete in itself. We propose here to add a few 
further particulars, and to say something on the testing of 
rails which we commend especially to the ——* 
young engineers who pro} to adopt the responsible 
Taties of “rail enon” rhe par Mo latter subject, 
we shall place at our readers’ disposal certain startling facts, 
for the accuracy of which we can vouch. Weare not quite 
sure that they will not be as novel to Mr. Sandberg him- 
self as they will certainly be to the great majority of our 
engineering friends, They are, unfortunately, but too well 
understood in certain rail-making districts. 

The following advantages are claimed by Mr. Sandberg 
for his desi 1t will be seen from the tracing—(1) That 
the width of the flange is equal to the height of the rail, 
thereby giving greater stability to the road; (2) that the 
fish-plates are reversible, and the slight angular inclination 
of the cheeks is such as not to throw too much work upon 


the bolts, giving a stronger joint than can be otherwise 
obtained’ 2 ah pearalaped ralhead; 3) the material 
being distributed in the di it portions of the rail, exactly 
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according to the requirements of each part, a good wearing 
surface is provided for the heads, while the stem $ses 
the requisite stiffness, and the flange has sufficient strength 
and stability. Combined with these advantages, the 
sections are such as can be easily rolled either in iron or 
steel; so that no extra cost is entailed in the manufacture. 

The proportions of the rails may be more precisely de- 
fined thus :—The height of the rail and the width of the 
flange to be equal, varying from 3tin, to 34in. to 37in. to 
4in. to 4tin. to 44in. to 44in. to 5in. to 5tin., with the cor- 
responding weight of from 40 1b. per yard for 3tin., 45 lb. 
for 34in., 50 lb. for 33in., to 551b. per yard for 4in., 60 Ib. 
for 4tin., 651b. for 4tin., 70]b. for 43in., 75 1b. for 5in. 
and 801b. for 5tin. The following general dimensions, 
will apply to all the sections mentioned above. The thick- 
ness of the flange isnot less than ;’;in. The upper sideof the 
flange is in astraight line to the stem or webof the rail, at an 
angle to the base of 11 deg. The stem is parallel, and the 
under side of the head is of the same angle as the upper 
side of the flange, or 11 deg., so as to make the fish-plate 
reversible. The under corner of the head is rounded to a 
radius of tin. The upper corner of the head is rounded to 
tin. radius, and the rail table is rounded to 6in. radius for 
all the sections. The width of the table is 14in, for 40 lb., 
increasing to 24in. for 80lb. per yard. The thickness of 
the head, measured in a vertical line from the outer touch 
of the fish-plates, as well as the thickness of the stem, 
varies in proportion to the weight, as shown in the follow- 
ing table :— 





Width of | Thickness 
flange and Width of Thickness Thickness of| of top slab 
stem. in the rail 


Weight in 
Ibs. per 


























yard. | "1 of railhead. | of head. vile. 
inches. inches. | inches. inches. inches. 
40 lf A 6x2 
45 3h | i | 4 6x2 
50 3} | $2 1 | 4 7x2 
55 4 25 1 vs 7x2 
60 4} 21% 1} ve 8x2 
65 43 2.55 1;55 Ve 8x2 
70 4} 2h 13; 16 8 x 2} 
75 5 2,5 1} or 8x24 
80 5} 4% | % 9x2} 








The standard length of the rails is from 24ft. to 27ft.; 
10 per cent. of short lengths cut to even feet are allowed, 
but none less than 20ft. when the standard length is 27ft., 
andnone under 18ft. when the standard length is 24ft. A 
variation of tin. above and below such measures is ad- 
missible, 

Mr. Sandberg has prepared a general form of specification 
for the manufacture of rails, but this we do not think it 
necessary to publish, It is impossible to draw up any 
specification which will be generally applicable, as the 
quality of the iron and coal and the method of manufacture 
vary widely in different districts. The specification 
question is one of the widest that it is possible to discuss 
in connection with the manufacture of rails; and it does 
not appear that the results obtained from the use of minute 
specifications prepared by engineers are universally, or, 
indeed, frequently, satisfactory. Mr. Sandberg has, it is 
true, left a very wide margin to the discretion of the 
maker; but even with this qualification the specification 
he has prepared, though useful as a guide to skilled inspec- 
tors like himself, wuuld, in all probability, mislead civil 
engineers, who, as a rule, know next to nothing, practically, 
of the manufacture of iron. As regards the minute details 
on which the obtaining of a successful result really depends, 
all books on the manufacture of iron are absolutely silent. It 
may be urged that engineers who choose to spend some time 
in watching the actual manufacture of rails must learn all 
that is tobe known. It is quite true that much informa- 
tion may be thus acquired; but it is also true that little or 
none is so picked up by the great body of engineers. If an 
ironworks manager is determined that the inspector or 
visitor shall learn nothing, he may rest assured that he 
will learn nothing. Indeed, the art of making wrought iron 
from the pig is so complex in its nature that a competent 
knowledge of the way to make a good rail in any district | 
can only be acquired by years of practice. As a result, we | 
have seen specifications drawn up by engineers of reputa- 
tion which were laughed at by every ironmaster that ex- | 
amined them ; and the engineers themselves have seen rails 
made under their own eyes in a totally different way, and 
of excellent quality, without knowing that the specification ‘ 
had been departed from. Of the best means of obtaining a 
good rail we shall have something, perhaps, to say at 
another time. It is quite certain that a specification alone 
will not secure it. 

The system of testing rails is variously carried out b 
different individuals. Mr. Sandberg proposes the fol- 
lowing :—-“ Supports to be solid iron blocks, 4ft. apart, a 
half-ton ball falling on the head of the rail from 4ft. for 
40 Ib., 43ft. for 45 Ib., 5ft. for 50 1b., 5ft. 6in. for 55 Ib., 
6ft. for 60 lb., Gft. 6in. for 65 lb., 7ft. for 70 Ib., 7ft. 6in. for 
751b., and 8ft. for 80 Ib. rail. One rail out of every 1000 must 
be tested, and if not broken the whole 1000 will be 
accepted; but if broken, ten rails must be tested from the 
samme make, and for each of these standing such test ninety- 
nine will be accepted.” Thisis fair enough, and as good asany 
other, if only it be properly carried out, but we regret to say 
that, owing to the excessively low prices offered for rails 
stipulated to bear severe tests, and the necessities of iron 
masters, various systems of “jockeying,” haye been used 
with such success in testing rails that the most worthless 
rubbish has been passed off as excellent. A favourite 
method of cheapening the cost of manufacturing rails is 
to stow two or three cwt, of pig iron ina puddling furnace 
in addition to the usual charge The extra iron, as we 
may call it, is so ary that it does not melt till the true 
charge is puddled ; it is then drawn down into it, the balls 
hastily formed and taken to the squeezer, orsteam hammer, 
where by dainty manipulation they are brought to the 
form of blooms, then rolled off at high speed, low heat, and 
with a light draught on the rolls, to puddled bars which 
are one-half cast iron, The unwary observer need know F 
nothing of this, but the yield of the puddling furnace is‘ 








| care nothing whatever. 


nearly doubled. The system cannot be carried out with a 
helve hammer, but with a steam hammer which pats the 
puddled balls lightly as a lady’s hand, or with a properly 
managed squeezer, the thing can be done easily enough, 
although we cannot find that Dr. Percy or any other writer 
on the manufacture of iron knows anything of the trick. 

Into the details of the manufacture of the rail from this 
and similar material we shall not enter; indeed; they 
would be unintelligible to the general reader. We have 
now to see how a bad rail may be tested so that it will appear 
to be a good one. The events we are about to record took 
place within the last dozen years ; the firms concerned were 
‘highly respectable,” but for sufficiently obvious reasons 
we withhold their names, and those of the different locali- 
ties in which they are situated. 

A foreign order for rails reached one of these firms. 
The price was low, trade bad, the test unreasonably high 
it must be admitted, considering the value placed on the 
rails by the purchasers. The rails were tested as pre- 
scribed, and pronounced so good, indeed, that the engineers 
went on increasing the test until the ram could be lifted 
no higher. The order was executed, and the rails sent 
abroad. How they turned out we do not know, but we 
do know that they were not worth even the low price paid 
for them. The test was simply an ingenious fiction. The 
inspectors never took the trouble to examine the monkey. 
If they had done so they would have found ‘that the tup, 
or striking part, instead of being one with the monkey, 
rested on about Gin. thick of vulcanised india-rubber,which 
took off the greater portion of the shock or strain. The 
thing was cleverly done, and would take in any average 
inspector. 

In another case an order was given under nearly similar 
circumstances. A number of rails had been made, tested, 
and passed. The inspector was a foreigner, not especially 
brilliant, and knowing little or nothing of the English lan- 
guage. One morning the testing of rails had just com- 
menced ; a thundering blow had  arprerd been stricken 
on the rail, but the inspector remarked that the rail moved 
very little. The ram was raised and again fell from a 
smaller height; the inspector took off his gloves, went 
down on his knees, and found that the monkey had not 
touched the rail at all this time. The guides, instead of 
being parallel, approached each other at the bottom, and 
absolutely took up the whole shock of the descending ram 
as a brake stops atrain. The thing was in this instance 
over done. The inspector very properly rejected all the 
rails previously passed, and the company lost nearly 
£10,000 by making a mistake of a quarter of an inch in 
setting the slides of the testing apparatus. 

The third species of dodge—if we may be allowed to use 
slang for the moment—requires to be very skilfully carried 
out by several confederates. In the first place, a few rails 
are made of the very best iron, regardless of expense, pre- 
cisely similar in size and section to the rails to be tested, 
Then the monkey apparatus is removed to some out-of-the- 
way corner of the works where the inspector “ can have it 
all to himself in peace and quietness.” Next the direct 
road from the mill or store is somehow blocked up when 
any testing is going on, by coals, or by iron, or excavations, 
or bricks. A rail can only be got to the monkey by a cir- 
cuitous route. The rail to be tested is chalked by the in- 
spector, and carried off by a lot of men. In going round 
all the curves in pursuing his devious route to the monkey, 
the inspector is sure to lose sight of the rail round some 
corner. There is always somebody to retard his steps a 
little. The result is that the rail is always changed on the 
road, and the luckless inspector never tests ener th but a 
rail of extra fine quality. It will probably be said that 
such things cannot be. We do not know whether these 
practices are perpetuated in the present day, but we do know 
that not so many years ago they were done. 

Let it not be assumed for a moment that we believe all, 
or indeed any considerable number of ironmasters or 
managers would be guilty of acts which we forbear 
to characterise as they deserve; on the contrary, 
we believe that for the most part tests are honestly 
conducted, and rails made honestly to specification. 
But to assume that all ironmasters and managers are above 
practising what are euphemistically termed “tricks of the 
trade,” would be to assume a great deal toomuch. We 
shall offend no honest man by a plain statement of facts; 
and for the vexation of dishonest men thus exposed we 
Our purpose has been, in the tirst 
place, to show that no amount of care in the preparation of 
a specification, or attention to the details of testing, can 
secure satisfactory results, which can only be had by 
placing orders in the hands of firms—and there are scores 
of such—who will honestly and conscientiously supply the 
quality of rail asked for ; and, in the second place, to sup- 
ply such engineers, whether young or old, as porpose to 
undertake the task of inspecting, with a few hints as to the 
difficulties they may have to encounter when a maximum 
quality is required for a minimum price. “ A good article 
is always worth paying for,” runs the old saw. It is a pity 
that railway companies too often appear to forget that it 
applies to rails as well as to other articles of commerce. 








GOVERNMENT SALES. 


WaeEn private individuals propose to sell articles of commerce 
they invariably endeavour to put such articles before possible 
purchasers in the most perfect, or at all events, apparently most 
perfect form that they can assume. Why is it that the Govern- 
ment of Great Britain depart from this rule! In the days when 
smuggling assumed gigantic proportions, the fast contraband 
luggers and cutters which became the prey of revenue vessels 
were put on the stocks and cut in two before they were sold. 
The reason given for this was legitimate enough. The con- 
traband vessels were virtually ruined, and, therefore, could not 
be employed again in smuggling. Js it possible that “red tape” 
is so powerful that the same system must be applied in the 
present day to things which never were employed in contraven- 
tion of the law of the land? We live in an age of economy, 
yet itis apparently a fact that the Government wilfully attempted 
to inlwe # not destroy, property offered for sale a few weeks 
since. facts are as follows:— 
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made a couple of years ago by Hick, of Bolton, on the most 


approved principles, and were essentially as good as new. Before 
offering them for sale. the officials of the Government, as we are 
told, did all they could to deteriorate the value of the property. 
Rivet heads were cut off, the fire-doors and fire-door fittings 
broken off with sledge hammers, plates smashed wherever there 
was a chance of battering them, fittings broken off instead of 
being properly removed, and every possible thing done to reduce 
the value of the boilers to that of old iron. The endeavour was 
quite successful, and the boilers were sold for much less than 
the value of the plates. That the facts are as we state we are 
able to adduce very excellent evidence to prove. What was 
the object in view in thus wantonly ruining the property of the 
nation? If this policy is pursued in the case of boilers, where, 
we wish to know, does it stop? We trust that some inde- 
pendent member of Parliament will put a question in the 
House which will evoke a satisfactory explanation of the merits 
of an apparently indefensible policy. 


SEWAGE IRRIGATION WORKS, 

Two very important bills have within the few past days re- 
ceived the sanction of committees of the House of Commons, 
The first ‘of these bills is for the large manufacturing town of 
Blackburn, where for some years the lime process has been in 
operation for the purification of the sewage. The local autho- 
rities, however, having failed to prevent by that course the fouling 
of the river Blackwater, have wisely resolved to adopt that 
which we have strongly recommended in these columns—that is 
to say, irrigation on a large scale. The scheme proposed by Mr. 
F. Smith, the borough engineer, cont-mplates the construction 
of an intercepting sewer of several miles in length, and the pur- 
chase of nearly 1200 statute acres of land, upon which the 
sewage will be not only puritied but be utilised in the growing 
of crops. The second bill is promoted by the corporation otf 
Reading, one of the towns on the Thames which comes within 
the jurisdiction of the Thames Navigation Act of 1866. The 
design is by Mr. Woodman, the surveyor of the borough of 
Reading. 1t comprises the required improvements in the water- 
works, the lowering of the water in part of the Kennet naviga- 
tion, and consequent drainage of 2000 acres of low-lying marshy 
land, the construction of a complete network of sewers in the 
town, and the irrigation of 900 acres of land with the sewage. 
If these bills pass into law—of which there is little douubt— 
they will form the first precedents of the use of power of com- 
pulsory purchase of lands for sewage irrigation purposes, 
Messrs. Lawson and Mansergh, of No. 3, Westminster-chambers, 
Victoria-street, are the consulting engineers fur both these 
schemes. 

RAILWAYS IN JAPAN, 

WE are very pleased to find that our views on the narrow gauge 
system of railways are shortly to be put to a very extensive 
test. A railway is about to be constructed in Japan, which will 
open out a magnificent country from which the greatest advan- 
tages to trade are likely to ensue. Agitation of one kind and 
another had been going on for some time past without any prac- 
tical result, until Mr. H. N. Lay, U.B., who is justly celebrated 
for his perfect knowledge of the Chinese language, took the 
matter in haud, and by diuvt of vigorous action and perseverance, 
carried his point. The Japanese Government have authorised 
him to mike the line, of which they will be the proprietors. 
Mr. Lay is to find the money, and he will hold the line until he 
is repaid. He has already paid over £100,000 to enable the 
works to be commenced, and, has promised a million sterling. 

It will be a 3ft. 6in. gauge railway, and will extend trom 
Yeddo to Osaca, a distance of 300 miles. The first section of 
twenty miles from Yeddo to Yokohama has, we believe, already 
been commenced. Mr. Lay has, we are pleased to find, made a 
judicious selection in his engineer, Mr. Edward Morel. That 
gentleman was one of Mr. Edwin Clarke’s best pupils, and was 
ordered from Australia—where he has been working for Mr. 
Clarke—to the scene of his new labours and responsibilities. 

We are not aware that any particular design of rolling stock 
has yet been selected, but it would appear that nothing could 
be better adapted for the purpose than the Fairlie system, of 
which we have lately seen and hea:d so much. 








PrussIAN Navy.—The expenses of the Prussian navy are esti- 
mated for the year 1871 as follows :—Ordinary budget, 13,487,740f, 
(£539,510) ; total budget, 30,000,720f. (£1,200,029). The latter 
amount includes the following items :—Harbour of Wilhelmshafen, 
1,875, 000f. (£75,000) ; fortifications of Wilhelmshafen, 2,250,000f. 
(£90,000) ; Kiel Dock, 1,875,000f. (£75,000) ; fortifications of Kiel, 
2,250, 000f. (£90,000) ; harbour works (various), 762,980f. (£30,519) ; 
torpedoes, 150,000f. (£6000); building new men-of-war, viz., the 
Grand Elector, ironclad cupola frigate ; Lorley, despatch boat ; 
Frederick the Great, ironclad cupola frigate; Hanse, ironclad 
corvette; Ariadne, corvette; Albatross and Nautilus, dispatch 
boats, 6,862,500f. (£274,500). Negotiations have been commenced 
with the British Government for the purchase of a line-of-battle 
steamship to be converted into a naval school, and moored in the 
Baltic. 

THE LUND-HILL CoLLIERY EXPLosion Funp.—It will no doubt 
be interesting to the numerous subscribers to the Lund-hill Col- 
liery Explosion Fund to learn that the subscriptions which were 
made at the time of the explosion, thirteen years ago, have not only 
met the wants of the widows and orphans, but there is a surplus 
in hand. The explosion, it will be remembered, took place on the 
19th of February, 1857, when 189 lives were lost, It was the most 
fatal disaster which had taken place up to that time in connection 
with the mines of this country, By it ninety-two widows and 210 
children:(with ten born after the occurrence) were left totally un- 
provided for. Subscriptions were made in all parts of the king- 
dom, and a fund amounting to several thousands of pounds was 
raised. A meeting of the committee was held on Thursday after- 
noon in the Court-house, Barnsley, for the purpose of receiving 
a statement as to the fundsin hand. The Rev. H. B. Cooke pre- 
sided. The secretary stated that the amount received from all 
sources, including bank interest, was £12,317 12s. 2d., out of 
which there was paid, in relief, &c., £12,u83 15s. 10d., leaving a 
balance in hand up to the 15th of January last of £233 16s. 4d. 
All the children, it was stated, had been paid off, the boys at 
twelve years of age having received an outfit valued at 33s., and 
the girls one worth 30s. each. Only sixteen of the widows were 
still chargeable to the funds, these received 3s. per week, but even 
this would be exhausted in a litile more than two years. Not 
fewer than fifty-eight of the widows had married, seven had died, 
and the relief of seven had been discontinued for irregular conduct. 
Mr. R. Pybus moved that the accounts be read and passed, which 
on being agreed to, votes of thanks were awarded to Mr. Hopwood 
and Mr. J. Osteliffe, who for thirteen years had given their services 
gratuitously in paying the widows and children, and to the 
ministers and others at a distance who had assisted in disbursing 
the funds. Mr. C. Newman considered that the services of Mr. 
Hopwood and Mr, Osteliffe should be recognised in some lasting 
manner by presenting them with some token recording what they 
had done. He suggested that a watch bearing a suitable inscrip- 
tion should be given to them. The suggestion was adopted, and 

chairman, Mr. Newman, and Mr. Allen, were inted a 
committee for the purpose of carrying it out. Votes of thanks to 
the secretaries brought the proceedings to a close, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

268. WittiaM Wuire, Glasgow, Lanarkshire, N.B., ‘Improvements in 
ce’ parts of wearing apparel.” —29th January, 1870. 

569. Joun Saxsy and Joun Stinson Farmer, Canterbury-road, Kilburn, 
Middlesex, *‘improvements in apparatus for working and locking or 
securing railway points and signals.” —25th February, 1870. 

626. James AnmitaGe, Kirkstall, near Leeds, Yorkshire, “ Improvements 
in case-hardening.”~-3rd March, 1870. 

650. JoNaTHAN PICKERING, Stockton-on-Tees, Durham, ‘ Improvements 
in castors.” 

658. EBENEZER Stevens, Morton-road, Islington, London, ‘‘ Improvements 
in the means and utensils employed wi F tus used in cooking, 

bining arrang ts for b ing a light, forming a complete 
kitchener.” —5th March, 1870. 

693. HaroLp Porrer, Fisherwick, Dough, near Belfast, Antrim, ‘ Im- 
provements in bl vegetable fibres.” 

695, Tuomas Seavitte Tauss, Ebenezer House, Old Kent-road, Surrey, 
‘Improvements in the construction of steam and hot water boilers and 
coils in sections.” 

697. Georce Fow.er, Basford, Nottinghamshire, ‘Improvements in 
smelting iron ore, and in furnaces employed therein.” 

609. Mark Frow, Leake, near Boston, Lincolnshire, ‘‘ Improved appa- 
ans for facilitating the gathering and binding of cut crops into 
sheaves.” 

701, Witttam Ropert Lake, Southampton-buildings, London, “ Im- 
provements in thrashing machines and in driving mechanism for the 
same and for other machinery.”—A communication from George b. 
Hamlin, Willimantic, Connecticut, U.8.—9th March, 1870. 

702. OLiver Oxmrop and Ropert Hat, Eagley, near Bolton, Lanca- 
shire, ‘“‘Improved arrangements or combinations of machinery for 
finishing threads or yarns of cotton or other fibrous materials.” 

703. Tuomas Newton, Manchester, “‘ lmprovements in fire-arms.” 

704. Ropert BLakesorovues, Brighouse, Yorkshire, and SoLomon San- 
DERSON, Huddersfield, Yorkshire, “ Improvements in or applicable to 
— boiler and other furnaces for promoting the consumption of 
smoke.” 

705. Henry Sixes Greson, Liverpool, “‘ Improvements applicable to hats 
and other like coverings for the head.” 

706. CHARLES Aston WINDER, Sheffield, “ An improved apparatus for use 
in drawing and forcing air, water, and other fluids.” 

707. Joun Wittiam Grover, Victoria-chambers, Westminster, “ Improve- 
ments in the rolling stock of railways and tramways, also partly appli- 
cable to ordinary vehicles.” 

708. JAMES Brapy, Manchester, ‘‘ Certain improvements in the manufac- 
ture and construction of skirts.” 

710. Joan Henry Jounson, Lincoln’s-inn-fields, London, ‘“ Improve- 
ments in the manufacture of wheel tires, hoops, bands, and such like 
articles, and in the machinery or apparatus employed therein.”—A 
comiuunication from Hippolyte Ulysse Petin and Jean Marie Gaudet, 
Rive de Gier, France. 

711. Josnua Jeavons, Atlas Works, Sheffield, “Improvements in the 
manufacture of armour plates and other heavy forms of malleable iron 
or steel, or of steel and iron combined.” 

712. Tuomas West Waker, Sandford, near Wareham, Dorsetshire, 
“‘ Improvements in enamelling stone, and articles composed of burnt 
clay, and in the enamel to be employed therein.” 

713. Jonn James Luypy, Leith, near Edinburgh, Midlothian, N.B., 
“Improvements in effecting the decolorisation, deodorisation, and 
purification of foul and waste waters of sewage, and of supernatant 
sewage water.” 

714. Wittiam Ropert Laker, Southampton-buildings, London, “Im- 
provements in apparatus for extinguishing fire.”—A communication 
from U. Gilbert Wheeler, Chicagu, Lilinois, U.8. 

715. SAMCEL CuaTWoop and JouN StrurGeon, Bolton, Lancashire, ‘‘ Im- 
provements in direct-acting power hammers, and machinery for crush- 
ing and pulverising.” 

716. MicHae. Henry, Fleet-chambers, Fleet-street, London, ‘“‘ Improve- 
ments in tanning.”—A communication from Louis André Beaudet, 
Boulevart St. Martin, Paris.—10th March, 1870. 

718, Joun Abby Hopkinson and JosepH Hopxtson, jun., Huddersfield, 
Yorkshire, ‘* Improvements in direct-acting steam engine indicators.” 
719. Francis Brusca, Kingston-upon-Hull, ** Improvements in automatic 
apparatus for operating the dampers of steam boilers and of other 

furnaces.” 

720. GEorGE Pa.ey, Preston, Lancashire, ‘ Improved methods of putting 

« twist in sliver or yarn from flyer to rollers of frames for cotton, woollen, 
or other fibrous substances,” 

722. Joun Moysev, Leytonstone, Essex, and Cornetivs THorne, Mark- 

, London, “ liaprovements in hackling machinery, applicable 
especially to phormium, tenax, and other long fibres.” 

724. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for combing and straightening flax, hemp, 
jute, and other fibrous substances.”—A communication from Alberic 
Benoit Masurel, jun., Paris. 

726. CHARLES Jackson, Birmingham, “ Improvements in vulcanisers or 
apparatus employed in vulcanising india-rubber, which improvements 
may also be applied to the regulation of the flow of gas for various 
pur . 

727. Jesse Sippoys, Westbromwich, Staffordshire, and Davip Bowen 
Meese, Sedgley, Staffordshire, ‘‘ Improvements in clocks.” 

728, Peter CuristiAN THAMSEN, Great Tower-street, London, “‘ Improve- 
ments in the manufacture of artificial leather.”—A communication 
from Toren Sérensen, Ebeltoft, Denmark. 

731. JOHN CONNELL, Mincing-lane, London, ‘ An improved apparatus for 
the manufacture of sugar.”—A communication from Wilson Hardy, 
Melbourne, Victoria, Australia.—1llth March, 1870. 

732. WILLIAM PENNINGTON, Manchester, ‘‘ Improvements in apparatus for 
plaiting and sewing linen and other fabrics for shirt fronts or other 
similar purposes.” 

734. Jonas Brown, Gildersome, near Leeds, Yorkshire, ‘* Improvements 
in carding engines for carding hemp, flax, tow, China grass, wool, silk, 
cotton, and all other fibrous substances, both animal and vegetable ; 
also for carding the waste of flax, hemp, and tow, whether hard or 
soft waste, as well as cotton waste, cop bottoms, waste, yarns, or any 
other waste or yarns, the produce of any fibrous substances, either 
animal or vegetable; also for pulling and carding carpets, stockings, 
hosiery, rags, fents, or remnants of any textile or felted or knitted 
fabrics of hemp, flax, tow, China grass, wool, silk, cotton, or other 
fabric, the produce of any fibrous substances, either animal or 
vegetable.” 

735. James Dunnacuik, Glenboig, Lanarkshire, N.B., 
stoves for drying bricks and other articles in potte 

736. JouN Potson, Paisley, Renfrewshire, N.B., “A new or improved 

pplication of h y for treating grain in order to obtain certain 
products therefrom.” 

787. GEORGE Tyzack, North Shields, Northumberland, “‘ Improvements 
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739. AcHILLE Du Biep, Rue Traverse-Saint-Germain, Paris, Pav. 
CHENAILLIER, Rue de Strasbourg, Paris, and Jean Aurpret, Rue Notre 
Dame des Victoirés, Paris, ‘An improved holder for cartridges.”—A 
-- qeeaaaaaagaas from M. Pierre Marie Fouque, Paris.—12th March, 
870. 
740. Joun Morris, Belfast, Antrim, Ireland, “‘ Improvements in Jacquard 
=a? 


a 5 

1 Saawe TownsenD, Wimbish, Essex, “ Improvements in lawn edge 
clippers.” 

743. a GLover, Grateatoctonst, Clerkenwell, ey “* Improve- 
ments in means or ap} tus for regulating the flow of air into steam 
boiler and other fermenes.' eee 

745. Samve. DunseirH MCKELLEN, Manchester, ‘Certain improvements 
in watches and other time-keepers.” 

747. WILLIAM ARKELL, Syntaff House, Cheltenham, GI tershire, 

a “Improvements in apparatus for raising and lowering heavy bodies.” 

748. Tuomas RouTLepee, Ford Works, near Sunderland, “ Improvements 

the treatment of fibrous materials suitable for the facture of 

as paper.” —l4th March, 1870. 

749. WittisaM Huspanp, Hayle, Cornwall, “Improvements in atmo- 
spheric stamps and h » y applicable to other purposes.” 

250. Joun Fe.ber, Manchester, * Improved machinery or apparatus and 
processes for the manufacture of paper and other pulp from wood and 
other fibrous materials.” 

751. Robert Winstan.ey, jun., and Witiiam BARKER, ps one 











762. Jons Hesry Jonyson, Linculn’s-inn-fields, London, “ Improve- 
ments in apparatus fur a or regulating the speed of motive 
power engines, and for indi the power of the same.”—A com- 
munication from Jacques Th e Gautreau, Paris. 

763. Pavt CHarces NicoLas DE Ferrari, Rue Doria Alger, Paris, “ An 
improved hygienic and mechanical hat.” 

764. Epwarp Duapat« and Josep Duapa.e, Soho Foundry, Blackburn, 
Lancashire, ‘‘ Improvements in sizing machines.” 

766. Grorok Henry Brockeank, Great College-street, Camden Town, 
London, “‘ lmprovements in upright pianoforte actions.” 

768. Jonny Becketr and Ricnaro Levers, Wandsworth, Surrey, “An 
improved buckle or fastening.” 

770. Wittsam Epwarp Newron, Chancery-lane, London, “‘ Improvements 
in gun carriages and their slides.”—A communication from John Wall 
Wilson, New York, U.S.—15th March, 1870. 

771. Ropertr Laxriy, WituamM Henry Ruopes, Joun Wars, and Wiiu1AM 
yam Manchester, ‘Improvements in mules for spinning and 

oubling.” 

772. ee Tonce, Manchester, “‘ Improvements in looms for weaving, 
partly applicable to t ing hines. ” 

773. Wituiam Cnaries Mircnecyt, Belfast, Antrim, Ireland, “ Certain 
improvements in books.” 

775. Georce Ho_pswortn, Halifax, Yorkshire, ‘Improvements in pre- 
paring and producing drawings or designs upon squares or ruled design 
paper, for manufacturing and other purposes, and for protecting and 
preserving the same from injury.” 

777. Peter Murray, Glasgow, Lanarkshire, N.B., “Improvements in 
differential pulley blocks and other apparatus for moving heavy 
bodies.” 

779. Jonw Clayton Mewsury, Fieet-street, London, “ Improvements in 
apparatus for raising and forcing fluids, and for cleaning suction 
strainers by steam.”—A communication from Alexander Friedmann, 
Praterstrasse, Vienna, Austria. 

782. Junius Homan, Corn Exchange, Lower Thames-street, London, 
** Improvements in the construction of railway and other wagons.” 

783. Joan Watkins, Birmingham, “ Improvements in dies or tools used 
in drawing metallic tubes.” 

784. Joun Henry Jonsson, Lincoln’s-inn-fields, London, “ Improve- 
ments in the construction of roads and ways, and in the materials 
employed therein, which materials are also applicable to other purposes 
for which asphalte is generally employed.”—A communication from 
Léopold Wiart, Paris. 

85. Francis Virtur, Liverpool, ‘‘ Improvements in maintaining, con- 
trolling, and registering the pressure in hydraulic presses, and in 
apparatus connected therewith.”—161h March, 1870. 





{nventions Protected for Six Months on the Deposit of 
Complete Specifications. 


780. James Townsenp Wa ker, Albany, New York, U.S., “ Making 
horseshoes.” —16th March, 1870. 

781. Wittiam Ropert Lake, Southampton-buildings, London, ‘ An 
improved machine for forming trenches or ditches.” —A communication 
from Henry Carter, Aylmer, Ontario, Canada.—l6th Marck, 187v. 

786. Joe Movurtoyx, Boston, Suffolk, Massachusetts, U.S., ‘“‘ Certain 
improvements in elastic rolls or tubing for clothes wringers aud 
various other purposes, as well as in machinery for manufacturing the 
same.”—l6th March, 1870. 

806. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in crimping machines.”—A communication from Samuel W. Jamison, 
New York, U.8.—18th March, 1870. 

$19. Georce WAKEFIELD Fox, Manchester, ‘“‘ Improvements in the treat- 
ment of cod liver, castor, and other medicinal oils, in order to render 
the same more palatable.”—19th March, 1870. 

835. Jesse Ascoucn, Handsworth, Staffordshire, ‘‘ Improvements in the 
manufacture of candles, and in apparatus to be employed therein.”— 
Qist March, 1870. 

84u. JoHN Mityg, St. Andrews, Fifeshire, N.B., “‘ Improvements in fire- 

ates.”—22nd March, 1870. 

846. Sipyey Stevens Turner, Westborough, Worcester, Massachusetts, 
U.8., “improvements in machines for sewing straw.”—22nd March, 
1870. 


Patents on which the Stamp Duty of £50 has been Paid. 


885. RicHarD MoRELAND, jun., Old-street, St. Luke’s, London, “‘ Floors 
and rooms for buildings.”—26th Murch, 1867. 

834. Georce Litre, Uldham, Lancashire, “Combing wool, &c.”—22nd 
Murch, 1867. 

846. Jonn Gamorr, Queen’s-road, Bayswater, London, and ARTHUR 
Gamocee, Alva-street, Edinburgh, Midlothian, N.B., “‘ Animal and 
vegetable substances.” —v3rd March, 1867. 

924. PHILanpDeR Suaw, Southampton-buildings, Chancery-lane, London, 
“ Air engine.”—29th March, 1867. 

866. WitLiam CLark, Chancery-lane, London, ‘‘ Breech-loading fire-arms 
and cartridges.”—25th March, 1867. 

892. GEORGE KiCHARD PosTLeTHwaitE, Harborne, Staffordshire, ‘‘ Screw 
nuts and washers.”—27th March, 1867. 

901. JoserF Wernpb., Steyr, Austria, ‘ Breech-loading fire-arms.”—27t 
March, 1867. 

911. Davip Foster and Rupert Cooke, Sheffield, ‘‘ Bessemer or crucible 
steel hoops for the tires of railway wheels.”—28th March, 1807. 

859. Grorce Davies, Serle-street,!Lincoln’s-inn, London, ‘* Rotary digging 
machines.” —25th March, 1867. 

861. Joun Henry Jonnson, Lincoln’s-inn-fields, London, 
other animal textile materials.”—25th March, 1867. 

863. ANDREW Wycey, Barker-street, Aston Manor, Warwickshire, 
** Breech-loading fire-arms and bayonets.”—25th March, 1807. 

874. EpwaRp Owen GreEENING, Manchester, “‘lron and wire continuous 
fencing.” —26th March, 1867. 

886. Georce Epmuxp DonistHorpe, Leeds, Yorkshire, ‘‘Coal and other 
minerals, &c.”— 26th March, 1867. 

907. Wittuam CricuTon, Manchester, “Cotton, wool, &c.”—28th March, 
1867. 

922. Exocn Harrison Aypon, Wandsworth, Surrey, and Epwarp Fiexp, 
Chandos-chambers, Adelphi, Westminster, “Iron and other ores.”— 
29th March, 1867. 

927, Watrer Eastersroox, Kilburn, Middlesex, ‘‘ Railway points and 
signals.” —29th March, 1867. 

938. WiLu1am Bywater, Sweet-street Foundry, Holbeck, near Leeds, 
Yorkshire, ‘‘ Drawing, spinning, twisting, and laying of hemp, flax, 
&e.”— 29th March, 1867. 

1034. WiLLiaM Pare. Burcaart, Dundee, Forfarshire, N.B., “ Softening 
jute, hemp, flax, &c.”—6th April, 1867. 

917. Gustav Avo_paH Bucnao1z, Shepherd’s Bush, Middlesex, ‘‘ Manu- 
facturing and assorting semolina.”—28¢h Murch, 1867. 

918. James Howarp and Epwarp Tenney BousFie.D, Bedford, *‘ Cutting 
and spreading grasses.” —28th March, 1867. 

1004. Josepn Henry BaRKER, Leeds, Yorkshire, ‘‘ Milling machines.”— 
Srd April, 1867. 

1064. Jacow Hort Piayer, Birmingham, ‘Phosphorus.”—10th April, 
1867. 

891. Epwix WiLkinson Suirt, Tinsley Iron and Steel Works, Rotherham, 
Yorkshire, ‘* Plane irons,”—27th March, 1867. 


“Wool and 






Patents on which the Stamp Duty of £100 has been Paia 


770. Grorae Davies, Serle-street, Lincoln’s-inn, London, ‘‘ Wrappers or 
papers for needles.” —24th Murch, 1863. 

769. James Rritty, Barrack-street, Hulme, Manchester, and WILLIAM 
Martrx, Manchester, ‘‘ Lubricating horizontal shafting and bearings.” 
—24th March, 1863. 

779. Josepa HarpMaN WorraLt, Bacup, Lancashire, “ Producing sur- 
faces in imitation of woods,”—25th March, 1863. 

942. Joun SmitH, Kdward-street, Wentworth-road, Bow-road East, 
London, “ Furnaces and boilers.”—14th April, 1863. 





Notices of Intention to Proceed with Patents. 


656. Witttam Brapsuaw Leacuman, Leeds, “‘ Raising and forcing water.” 

568. Peter Joe. Livesey, Manchester, “ Hair cloth and other fabrics,” — 
A communication from Isaac Lindsley.—25th February, 1870. 

576. KoBERT JEKYLL WesTLEy, Camden-road, Camden Town, London: 
** Billiard and other tables.” —26th February, 1879. 

692. ALFRED Vincent NewTox, Chancery-lane, London, ‘“‘Sewing ma- 
chines.”—A communication frum Charles Lennig.—28th February, 1870. 

600. Benszamin Grorce Grorcr, Hatton-garden, London, “ Pictorial, 

tal, and other d and devices.” 
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602, WittiaM Musuer and Ropert Musnet, Dalkeith, ‘ Moulding or 
casting metals.”- 1st March, 1870. 

621. Georce Henry Exu1s, Gracechurch-street, London, ‘* Ladders.” 

623. Ricuarp Boyman Boymay, Puark-hill, Clapham Park, * Propelling 
vessels, &c.”—3rd March, 1870. 

665. Epwarp Woop, Port Hill, near Burslem, and Harry Coontts, 
Newcastle-under-Lyme, “ Potters’ glazes.”—7th March, 1870. 

683. Jonn Poison, Paisley, “ T in.” 

690. CuaRLes Wynpuam, Southever Grange, near Lewes, “‘ Bicycles.”— 
8th March, 1870. 

744. Wi.tiam Koserr Laks, Southampton-buildings, London, “ Indi- 
cating a deficiency of water in steam boilers.”—A communication from 
Rufus Nutting Pratt, Robert Berryman, Francis A. Pratt, and Samuel 
Coit.—14th March, 1870. 

3297. Georce Raprorp Martuer, Wellingborough, “ Cutting and shaping 
wood.”—15th November, 


MN 1869. : 
3306, Joun GooDJER GARRARD, Bishops Stortford, “ Buffers,” 








8307. Witi1aM Nrext, jun., Bold, “ Blast engines.”—16th November, 1869. 

$312. Samue. Josern Mackie, Kensington, ‘Ships and vessels, and pro- 
pe ."—l7th November, 1869. 

3324. CamILie Faure, Strand, Westminster, “ Galvanic batteries.” 

$328. Henry ALLWork Hammonp, Littlehampton, ‘ Chimney cowl. 

3329. Grorce Perris, Rochdale, “‘ Manure from ashes, also bricks and 
tiles.”—18th November, 1869. 

3334. Tuomas Evans Luypy and Jony Lixcarp Dusnam, London, * Com- 
munication between passengers in velucles.” 

3340. WittiaM Rayusss and Moses Bayiiss, Monmore-green, Wolver- 
hampton, “ Cast iron earth screws.”—19(h November, 1869 

3343. Wittiam Epmoxpson, James “pMonpsoy, Freperick WILLIAM 
Epmonpson, and Ricnarp CunLirre, Manchester, * Engraving cylin- 
ders used in printing.” 

3346. Henry Witson, Stockton-on-Tees, ‘‘ Lubricating apparatus. 

3347. Berri Gruserre, Milan, ‘* Steam boilers.” 

3353. Tuomas Riptey Hetarrixcron, Mauchester, *‘ Preparing, spinning, 
and doubling.” 

3354. Davip Morcay, Burntisland, “ Lubricating oil or grease.” 

3355. Tuomas Francis Lyncu, Aldersgate-street, London, “ Bottles for 
poisons.” 

8358. Wittiam Ropert Lake, Southampton-buildings, London, “ Dis- 
tributing type.”—A communication from Orren Lee Brown 

3360. Samuet L. Loomis, South Byron, Tennessee, New York, U.S., 

“ Tightening and holding window sashes.”—20th Vorember, 1869. 

$364. Ropert Wiison, Patricroft, near Manchester, ‘‘ Hydraulic presses.” 

3367. James Bourne, Birmingham, “‘ Water gauges.” 

Joun THomuinson, Abbey-street, Carlisle, 
November, 1869. 

8376. Henri Apriew Bonnevitte, Sackville-street, Piccadilly, London, 
** Steam boiler supply cock.”—A communication from Alfred Dervaux. 
3377. Hewri Aprien Bonnevitie, Sackville-street, Piccadilly, London, 

“ Electro-metallurgy.”— A communication from Théophile Chutaux 

3878. Henri ADRIEN Bonnevitie, Sackville-street, Piccadilly, London, 
** Electric batteries.”—A communication from Théophile Chutaux. 

$380. JosepH Evstacne Croce-Sprve.i, Rue de Kome, Paris, * Propelling 
and steering vessels.” 

$381. Epwis Rounp, Sheffield, ‘‘ Indicator for marking games.” 

3382. Wittiau Epwarp Gepce, Wellington-street, Strand, London, 
“ Hydraulic traction on railways, &c.”— A communication from Gio- 
vanni Cavalli. —23rd November, 1509. 

$397. James TuRNBULL, Edinburgh, 
railway rolling stock.” 

398. Samuet Cuatwoop, Bolton, and Taomas Stvurcrox, Manchester, 
“ Forcing and drawing fluids.”—24th November, 1809. 

3402. Puiuip Cuaries Evans, Brimscombe Mills, Gloucester, and Henry 
James Hoco KiNG, Glasgow, *‘ Feeding carding or other machines.” 

3404. Tuomas Ricuarpson, Manchester, ** Desks or tables.” 

3410. ARTHUR McDovGaL.L, Manchester, “‘ Blacking.” 

3415. Witiam Epwarp Geper, Wellington-street, Strand, “‘ Destroying 
parasites between the bark and wood of trees."—A communication from 
Claude Paul Folliet.—25th November, 1869. 

3419. JoHN FLETCHER, sen., JoHN FLETCHER, jun., and WittiaM FLeTcHer, 
Salford, “‘ Mortar mills, &c.”—26th November, 1869 

3432. ANDRew Barciay, Kilmarnock, “ Condensers and injectors.” 

3444. Samson Fox and Josepa Rerrirt, Leeds, ** Boring, turning, and 
polishing trenails, »obbins, &c.” —27th November, 1809 

3517. ABranaM Ripcey, West-square, St. George’s-road, Southwark, and 
Joun WorMaLD, Blackfriars-road, Southwark, ‘‘ Pipe wrench.” 

3520. Samve. Cuatwoop and James Cromprox, Bolton-le-Moors, “‘ Self- 

ting escape valve.”—4th December, 1869. 

8562. Wi111aM Ropert Laks, Southampton-buildings, London, “ Vices.” 
—A communication from John Simpson. —9th December, 1869. 

3570. Wittiam Epwarp Gepog, Wellington-street, Strand, London, 
“*Velocipedes.”—A communication from Antoine Boeuf and Frangois 
Nicolet.—10th December, 1869. 

3645. ALEXANDER Metvitte Crark, Chancery-lane, London, “ Super- 
phosphate of lime.”—A communication from Lucien Henri Blanchard. 
—l6th December, 1869. 

219. Ferpinanp Kony, Robert-street, Adelphi, Westminster, “ Extract- 
ing juices from plants, and of separating fiquia or soluble matter from 
solids.”—Partly a communication from Julius Robert. 

553. HeNRY Bessemer, Queen-street-place, London, “Ships and vessels, 

and preventing sea-sickness.”~ -24th February, 1870. 

569. JoHN Saxsy and Joun Stinson Farmer, Canterbury-road, Kilburn, 
Working points and signals.” bth February, 1870 

594. CHarntes WILLIAM SIEMEN Great George-street, Westminster, 
“Treating iron ores and producing cast steel.”—2sth February, 1570. 

658. Epenezer Stevens, Morton-road, Islington, London, “ Cooking 
utensils.” —5th March, 1870. 

696. Joun Nei.son, Glasgow, “ Cast iron cooking utensils.” 
1870. 

7ll. Josuva Jeavoss, Sheffield, “ Armour plates, &c.”—l0th March, 
1870. 

725. Hewr1 Apriex Bownxeviiie, Sackville-street, Piccadilly, London, 
“Setting types.”—A communication from John Ten Eyck Slingerland. 
llth Maveh, 1870. 

736. Joun Poison, Paisley, “‘ Treating grain.”—12th March, 1870. 

775. Georce Ho.ipsworrn, Halifax, “* Preparing drawings upon squares 
or ruled design paper, and preserving the same.” 

780. James Townseypd Waker, Albany, New York, U.S., 
horseshoes.” 

781. Witt1am Ropert Lake, Southampton-buildings, London, ‘‘ Forming 
trenches or ditches."—A communication from Henry Carter.—l6ih 
March, 1870. 

819. GeorGe WAKEFIELD Fox, Manchester, “Treating medicinal vils to 
render palatable.”—19th March, 1870. 
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“Connecting and disconnecting 















—9th March, 
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All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the oflice of the Commissioners of Patents, within fourteen days of its 
date. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-olfice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 
The jollowiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. ; 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2685. J. W. Doveras, Middleton, U.S., “ Pumps.”"—Dated 14th Septem- 
ber, 1869. . 

This consists in lining the inner surfaces of the cylinders and air 
chambers with a coating of porcelain, porcelain enamel, or other 
vitreous material of similar nature, which will be not only an efficient 
protection against rust or oxidation of the metal, but will present a 
smooth and comparatively frictionless surface, and will be impenetrable 
to air. 

2686. T. Weiss, Dresden, “ Furnaces.”"—Dated 14th September, 1869. 

The heated gaseous products of combustion, when they issue from the 
fireplace aad have passed over the working hearth, are divided and con- 
ducted by separate channels or flues to different parts of the apparatus. 
One portion of the heated gases is conducted to an air heating chamber 
provided with a series of metal pipes, through which air is forced by any 
suitable blowing apparatus, The air in its passage through the tubes 
takes up a large portion of the heat from the surrounding gases, and is 
conducted to the ashpit or fireplace for the purpose of assisting in pro- 
moting the combustion of the fuel. Another portion of the heated gases 
is conducted by a separate channel back to the replace, or to the working 
part of the furnace, where they will be commingled with the new gaseous 
products from the fireplace. 

2694. L. A. Kerrie, Philadelphia, U.S., “* Stoves and furnaces.” —Dated 
mber, 1869. 

The — claims, First, a fire-clay lining, or cylinder, having a bulge 
or projecticn for partially supporting the burning fuel. Secondly, a 
clearing 








door above the fire-grate, having its bottom in a line, or nearly 
on a line, with the top of the said grate. Thirdly, a receiving drawer, 
with two sections for receiving the cinders and ashes respectively ; and, 
Fourthly, the combination of a stove or furnace or cylinder, a 
throttle or » & grate below the said passage, 


and an ope! on a level with or above the grate, 
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2698. A. Henpry, Victoria, “ Steam and caloric engines.” —Dated 15th Sep- 
tember, 1869. 
This ists of an d furnace, preferably of cylindrical form, 
above the coal s , vertical in position, and of sufficient height in the 
chamber to produce the best results in combustion. furnace is sur- 
rounded by a vertical jacket, which is pendant from the centre of a hori- 
zontal jacket supported in any suitable way: and enclosing the cylinders, 
providing a water space surrounding both the furnace and the cylinders, 
one in each end of the jacket, and provided with packing glands at the 
ends of the jacket where they Sy through the heads thereof. Hollow 
pistons are provided, one for each cylinder, and provided with chambers 
for taking up as much of the central space as it is not needful should be 
occupied by water. The pistons have tubes leading from the water space 
of the jacket to the interior, keeping a constant communication and cir- 
culation of water in the pistons; the pipes work through stuffing-boxes 
in the ends of the jackets. The wateris — to the jacket by a pipe 
leading froma supply tank, shown in dotted lines, and the air is supplied 
to the furnace from the same tank — pipe leading from the top to the 
tuyeres, The water and air are supplied to this tank by a pump in any 
suitable way. The length of the water in the jackets 4 intended to be 
governed by the height in this tank, and to regulate it here an escape 
valve and float are provided, which open the passage when the water 
rises too high. 
2701. C. Forster, Augsburg, Bavaria, “‘ Preventing incrustations in steam 
boilers.” —Dated 15th September, 1869. 

This consists in placing a vessel above the boiler, and connected to it by 
two pipes as follows:—To the top of the boiler the inventor bolts a 
standard, through which are two small passages or pipes. To the upper 
end of this standard a cock or valve is secured, having two 








now passed through a hulling machine as often as may be necessary for 
the complete separation of the outer husk and the cleaning of the core. 
The husk is separated either in the process of hulling or thereafter by 
brushing, or fanning, or the equivalent thereof. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2672. M. ANDREW, Melbourne, Australia, ‘‘ Locks and latches.” —Dated 11th 


September, 1869. 

This ists of imp: ts in constructing and a: the parts 
of locks and latches, whereby the mechanism of locks and hes is sim- 
plified, and the locks and latches are quentl factured more 
economically, and become less liablefto get out of order than locks and 
latches of the ordinary construction. The inventor constructs and 
arranges the parts as follows :—The latch bolt is situated at the bottom 
end of the vertical arm of a crank lever, the horizontal arm of the lever 
being situated immediately above the follower fixed on the spindle of the 
latch. The crank lever turns upon a centre which may bein the pare 

en th 








corner of the lock case, the arm of the lever not being re: vely el 
to one of the vertical and one of the horizontal sides of the case w 
lever is in its normal condition.—Not proceeded with, 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Carinon, Shots, Shells, Gunpowder, Im- 
pl ts of War or for Coast Defence, Gun Carriages, &c. 





through it to open or close the passages from the boiler through the 
standard to a closed vessel, which vessel the inventor boltson to the upper 
side of the cock or valve; this closed vessel, which is secured to the 
boiler by the standard and valve chamber, has two pipes in it extending 
upwards from the passages in the valve chamber to about its centre, or a 
little higher ; the passage or pipes at the lower end of the standard are 
connected to two similar pipes projecting downwards into the boiler, 
reaching below the low water level. In this manner there is a continuous 
passage from the boiler to the closed vessel above, as described, by means 
of two distinct pipes and passages, each pipe being open at both ends, but 
capable of being closed by the valve between the boiler and closed vessel 
above.—Not proceeded with. 

2708. J. Sawyer, Alma-street, ‘‘ Furnaces and steam boilers.”—Dated 17th 

September, 1869. 

The inventor proposes to construct them of round, oval, or square 
tubes made of wrought iron or steel. The tubes are fixed longitudinal or 
cross sectional, as the shape of the boiler may require. The tubes are 
screwed or riveted to a hollow wrought iron bridge at the back or far end 
of the furnace ; they are also screwed or riveted to a wrought iron dead 
plate at the front end of the furnace; the hollow bridge and dead plate are 
connected to the boiler by means of tubes or pipes, forming an inlet and 
also an outlet. By this arrangement the water is supplied from the boiler 
to the tubes which form the furnace or fire-grate whereon the cvals or 
fuel is placed ; the air passages between each tube forming the furnace 
will be in proportion to the quantity of air required to combust the fuel. 
—Not proceeded with. 

2716. H. W. Harman and W. Lancaster, Manchester, ‘ Steam-boileis and 
generators.” —Dated 18th September, 1869. 

The inventor prefers to employ circular vertical boilers, or a series of 
boilers, in combination with a novel arrangement of flues or air passages ; 
each boiler consists of an arched combustion chamber formed with a 
water space surrounding it, and ogy with flanges at the upper side, 
on to which the dome of the boiler is bolted ; the boilers may be con- 
nected together by plates bolted to the said flanges. The combustion 
chambers are provided with two openings, one placed a little above the 
fire-bars ; the other on the opposite side is placed a little below the top 
of tvearch, the heat and gases passing successively from the upper open- 
ing of one chamber to the lower opening of the following chamber, where, 
by the admission of a small quantity of cool air, by a pipe used for that 
purpose, the smoke is consumed ; just below the upper opening of these 
chambers are fixed supports in their interior, on which is placed a slab 
of fire-brick, to guide the heat and gases against the top and sides of the 
chamber before they pass upwards to the next boiler and its bustion 


2687. C. C. Sreenstrup, New Broad-street, “‘ Breech-loaders.” —14th Sep- 
tember, 1869. 

This consists essentially of a conical screw fitting into a correspondin; 
conical nut ; the strength, section, and pitch of the thread may be alter 
according to circumstances. It will be understood from the nature of the 
conical screw that when it all but enters its nut, or is just in contact, a 
turn or two may cause it to be firmly secured in its nut. From experi- 
ments made the inventor finds this kind of screw amply strong for the 
purposes intended.—Not proceeded with. 

2691. P. M. Tonaue, Paris, “ Cartridge holder.”—15th September, 1869. 

This consists in keeping the cartridges closely together and in a hori- 
zontal position in the cartridge holder, so that they may be easily handled 


earthenware, lain, or any kind of metal. Its object is to prevent 
any escape out of the vessel in which they are submitted to e tion of 
such liquids or matters as milk, , chocolate, rice, syrups, glues, in fact 
of all matters which, when submi' to ebullition, are liable to rise and 
pour over the sides of the vessel in which they are boiled. This appa- 
ratus is more particularly indisp ble in the fact; id liq: 

tion of soaps to be used in fulting cloth. The a ge is cylindrical, its 
form expanding to end into a conical shape, the degree of 
angle of which starts from the cylindrical body.—Not proceeded with. 
2688. A. H. Gitmore, Edinburgh, “‘ Safety lamps,”—Dated 14th September 





1869. 

The inventor fits a central cap or extinguisher to slide up and down in 
vertical guide rods extending downwards from the upper part of the 
lamp to within a short distance of the flame. The extinguisher is provided 
with a crosshead, and above it is placed a spiral spring, which, pressing 
on the top of the ex isher, operates its descent in the guides before 
mentioned. When the lamp is to be ignited for use the extinguisher and 
spring is compressed at the upper part of the lamp by means of two rods 
connected by a ring at their upper ends. Each of these rods is further 
provided with a small horizontal quadrant-shaped piece, serving as a sup- 
ee for the ends of the crosshead above mentioned, as fixed on the ex- 

inguisher, and serving to maintain the latter in its raised position. 
2700. M. Berouzuainer, New York, U.S., ‘‘ Key guards.”—Dated 15th 
September, 1869. 

This consists in the application to the front plate of the lock, or to a 
front plate attached to the door, or in the application to the door without 
the plate ut the inside of the room, of itches pivoted thereto, and 
pakooe | with vant recesses, or slots ye . “ =e of any 

‘orm, ani to swing upon the s s of the keys im- 
mediately in front of the face plates where the shanks are shaped in 
cross section to md with the notches or slots, so as to be taken 
into them, and be by them, by reason of the said angular form, prevented 
from turning while the said are so resting upon the shanks. In 
the case of the guards ha two or more slots or notches divided by a 
projection between them, the key or knob shanks will have holes to re- 
ceive the said projections, the sides being made plain to correspond with 
the sides of the said notches.—Not proceeded with. 

2703. W. Tippinc, Wigan, ‘‘ Consuming smoke.”—Dated 16th September, 
1869 


The improvements consist of an arrangement of one or more tubes or 
introduced and inserted from the face of the boiler over the fire, to 





by the holder or sportsman. _ For this purpose the cartridge box is sup- 
plied with a sheet of perforated india-rubber held between two slabs of 
wood or metal, having holes therein corresponding to the perforations in 
the india-rubber. The holes in the woud or metal slabs are rather larger 
than the diameter of the cartridge, but the holes in the india-rubber are 
smaller, so that on the cartridge being pressed through the holes it is 
held tightly at one point only by the elastic force of the india-rubber, the 
other end of the cartridge resting on small ledges placed at the back of 
the case for their reception.—Not proceeded with. 


Class 7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

2675. J. B. arin Bow, “ Manufacture of matches.”—Dated 11th Septem- 


ber, 1869. 
The objects of this invention are to manufacture matches and fusees 
which ignite by ordinary friction, but which shall be free from smell 
or free from smell and not poisonous. The invention consists in using as 
the igniting composition of ordinary friction matches and fusees chlorate 
of potash and amorphous phosphorus, in the proportion of about sixteen 
parts chlorate of potash to one part amorphous phosphorus, and these he 
combines with about twenty parts of the sulphite, sulphate, chloride, orany 
of the oxides of lead, or the twenty partsmay be made upof two or moreof 
the above substances in optional proportions. The inventor prefers to use 
the sulphite or “~—- of lead, but the chloride and oxides may be used 
with advantage. e above composition is mixed with about two parts 
of gelatine, glue, or gum, or any other suitable adhesive matter dissolved 
in or mixed with water, sulphur, sulphuret of anti y, any suitabl 
inert manner, such as powdered glass, silica, emery, and various other 








chamber.—Nol proceeded with. 





Class 2,-TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
oo “ Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, dc. 


2673. J. Berrevey, Bootle, Lancashire, “ Constructing ships.”~Dated 11th 
September, 1869. 

In constructing the frame for a composite ship, that is to say, a ship 
with an iron or steel frame planked with wood, the inventor forras the 
ribs of the ship of double-flanged or trough-iron, and he connects the ribs 
on one side of the ship with those on the other by means of floors or 
connecting beams of iron or steel. In some cases he forms each floor of 
a deep plate riveted to one of the flanges of the trough-form ribs. The 
ribs are carried down to the keel, and may be continuous from side to 
side, and the wooden planking is fastened to the ribs from the keel 
upwards, 

2674. 8. Fox, Deepear, ‘‘ Permanent way.”—Dated 11th September, 1869. 

In order to prevent the lines of rail when a train passes over them 
from deflecting more at the points where they are connected together 
than at the points where a solid rail passes from one chair to the next, 
the inventor supports the ends of the rails where they are joined or con- 
nected to one another by a portion of rail placed beneath them, and he 
hammers or flattens out the two ends of such length of rail, so that their 
flattened ends may rest upon the two sleepers between which the joint 
or connection of the rails occurs, and may also pass under the chairs 
which support the rail, and in order that the spikes which fasten the 
chairs to the sleepers may also be secured to the flattened end of this 
length of rail he splits the flattened ends longitudinally for « short dis- 
tance, and bends outwards such split ends, so that one portion of the end 
may come under one end of a chair, whilst the other comes under the 
opposite end, and punches or forms holes in these ends to correspond 
with the holes through the chair, so that the spikes or trenails which 
secure the chairs to the sleepers may also pass through these split ends. 





Class 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with 
a Manufacturing, Dyeing, Printing, and Dressing 
‘abrics, &c. 


2680. R. Lakin and J. Bayey, Manchester, ‘‘ Machinery for preparing 
cotton.” —Dated 14th September, 1869. 

These improvements apply to frames where the bobbin is driven 
positively, and the flyeris driven round by the tension or pull of thethread 
or yarn. When using a stationary spindle the inventors affix it to and 
support it entirely by the spindle or foot rail. The short spindle of the 
flyer, which rotates in the recess formed in the upper portion of the 
stationary spindle, they make hollow instead of solid, thus reducing the 
weight and forming a receptacle for the oil. To support and give motion 
to the bobbins the inventors use two bushes, an outer and an inner one. 
The outer one is fastened in the lifting rail, and supports the inner bush 
which rotates in it. The inner one supports and gives motion to the 
bobbin, The bobbin is placed on the upper part of the inner bush, and 
rests on a plate or disc, cast with or attached to the bush. A pin or peg 
is inserted in the dise and projects above it. The pin into a hole 
in the bottom of the bobbin, to cause the bobbin to rotate with the bush. 
On the lower portion of the inner bush is affixed a wharve or small 
pulley, which is driven by a band from the ordinary tin roller. 


2689. J. Ho.pine and J. Eccues, Lancaster, “ Looms for weaving.”—Dated 
15th September, 1869. 

A parallel rod is placed between the yarns forming the alterna 
and Cootom of the shed in a position ame the warp a This ay 
connected by arms or other equivalent to a “ rocking shaft,” which, when 
in action, communicates to the parallel rod connected thereto a vibrato 
motion, which, when the warps are shedding, comes into contact wit! 
and exerts a pressure upon the alternate threads forming the under part 
or bottom of the shed, the effect of which transmits the amount of tension 
required on the two portions of yarn forming the shed, namely, slack at 
the top and tight at the bottom, producing thereby a cover upon the 
cloth as desired. 


Class 4,—AGRICULTURE. 


Including Agricultural aoe nen, Implements, Flour 
Mills, &c. 
2730. J. Poison, Paisley, ‘ Treating grain.”—Dated 20th September, 1869. 
The grain is, in the first a desiccated by exp toa current of air, 
or it may be dried in a kiln; but in cases where the grain is naturally 
dry and hard a special d: or desicca’ proceas may be unnecessary. 
‘The grain is then cleaned by or apparatus for that 
purpose, after which it is moistened with water or steam in wy Bee 
nient manner ; and if moistened with water, it is preferred to have the 
water at a temperature of about 100 deg. Fahrenheit, so that it may 
suddenly or the more speedily expand the husk from its contracted state, 
and thus facilitate its subsequent separation. The moistened grain is 





bodies, ch 1 or otherwise (although uot essential to the ignition), may 
be added to modify the effects the:eul, as is well understood to f: 


ipes 
= li air in any direction as required, either at the front of the bridge 
or behind the bridge, and either through the ends of the tubes or pipes, 
or through perforations in the same: These tubes or pipes are arranged 
with we and so as to admit of being opened and closed by the fireman or 
man in charge, or by a mechanical contrivance in connection with the fire- 
doors. 
2704. J. Hampson, Bradford, ‘‘ Manufacture of pipes.” — Dated 18th Sep- 

tember, 1869. 

This relates to the manufacture of pipes from lead or other metal or 
alloy, by forcing the metal or alloy (when in a semi-fluid state) through 
a die or dies, by means of ae and consists of an im- 
proved standing core, to be a es in connection with the die for 
forming the interior surface of the pipe. 

2706. C. Eskretu and H. Searve, Kingston-upon-Hull, ‘‘ Envelopes for oil 
extracting.”—Dated 16th September, 1869" 

The inventors construct their envelopes or “‘ hairs” by fitting together 
strips or pieces of wood, so as to form a corrugated plate or board of a 
frame similar to the face of the hair now in general use for seed crushing 
and oil-cake making purposes. Each corrugation should be made out of 
a —— piece of wood placed transversely, and as many such pieces 
should be put ther as may be required to make up the proper length 
for the size of cake required to be produced by th: use of the “ hairs.” 
These “envelopes,” or “ hairs,” can, however, be made out of one piece 
of timber or any number of pieces. 

2710. C. M. Wappiz, Edinburgh, “‘ Printing presses.” —Dated 17th September, 
1869. 


The object of this invention is to throw off job work with great rapidity. 
The machine is designed chiefly for printing from lithographic stones ; 
but it may be also employed for working off impressions from type and 
sterotyped plates. The inventor proposes to drive the machine by means 
of a treadle, but a winch handle may be used if desired. Motion is 
tr itt: 





turers of matches and fusees. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

2679. C. Burke, Bandon, Ireland, ‘‘ Manufacture of candles,”—Dated 13th 

September, 1869. 


This consists in impr ts in the 





and apparatus by which 


+ stearic acid, for the manufacture of candles and other urposes, may 


produced from the other compounds of fatty and oily matters, more 
economically and with less waste is the case by the methods usually 
adopted. According to this invention the substances under treatment 
are confined in superheated coils or pipes, and while so confined they are 
prepared for the subsequent saponification or release of the glycerine, 
and separation of the oleine and stearine, as distinguished from the ordi- 
nary processes, in which the vessels containing the materials under treat- 
ment are open and domed, and heated with open fires and superheated 
steam, together or separately. 
2684. J. J. Bopmer, Newport, “ lon and steel.”—Dated 16th September, 1869. 
The First part of this invention relates to the production of certain com- 
pounds, according to the quality of the iron, either —- of iron and of 
oxide of iron, or they may be gee: pron of a number of ingredients. In 
certain cases a compound made of two or more ingredients may aubse- 


ed by gearing from the first or driving shaft to a crank shaft 
above, situated immediately below the bed of the press. The bed is pro- 
vided with guides, in or on which runs a carriage containing the stone 
or other printing surface, and also an inking table. The vertical standards 
of the press form guides for the platten, which receives a vertical up-and- 
down motion through supporting rods connected to opposite ends of the 
crank shaft. A third and larger crank on the same shaft is connected by a 
rod to a lever, having its fulcrum at the foot of the press, and jointed at 
its upper end to the , so as to impart a traverse motion 
to the carriage, so as to pass it under the damping and the 
printing rollers, and then bring it back to receive the paper and carry it 
under the platten, preparatory to the descent of the latter to produce the 
impression.—Not proceeded with. 
2714. R. 8. Bourxrrr, Manchester, “Combustion of smoke."—Dated 18th 

September, 1869. 

This invention relates, First, to a mode of conducting or admitting 
heated air into an air chamber behind the bridge of the furnace, in such a 
way that it is brought to bear directly upon the unconsumed carbon and 
combustible gases in the smoke, and to cause their i diat bustion 
or conversion into flame ; Secondly, to the peculiar form and construction 
of the apparatus employed for such purpose ; Thirdly, to a method of and 
— for the elimination or absorption of the carbonic acid gas 
(which is so deleterious to animal and vegetable life), and for the pre- 
vention of its passing off into the atmosphere with the heated air and 
other unconsumed products of combustion.— Not proceeded with. 

2717. M. AmBery, Secombe, ‘Obtaining samples from bales.”—Dated 18th 
September, 1869. 
A ding to this invention the bales are probed in such a manner as 








quently be mixed with any required addition, such as mineral sub: % 
metallic oxides, or chemical reagents, The Second part of the invention 
relates to the uses and applicati of such and their admix- 
tures; when iron, in a subdivided condition, is in contact, or mixed with 
a certain proportion of decarburising ingredients, a higher degree of heat 
is required to melt the combination than can conveniently be obtained 
in an ordinary puddling furnace ; two ——— brands of cast iron requiring 
to be liquified in order to get rid of a sufficient proportion of their impuri- 
ties by the puddling process, may be worked without first being converted 
into compounds. 


a 








. Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2728. 8. A. VaRLEy, Holloway, “‘ Electric telegraphs.” —Dated 20th Septem- 
ber, 1869. 

This consists of improvements, First, in the construction of commuta- 
tors for closing electric circuits aud changing the direction of electric 
currents. Secondly, in the construction of diff ial gal ti 
and resistance coils used in testing electric circuits, and in apparatus 
employed in their conscruction. Thirdly, in the construction of bells for 
electric alarums to render them more sonorous, and in the construction 
of electric alarums to render them more sensitive, and tl 





to enable their internal condition to be ascertained without cutting open 
the bales. For this purpose the inventor makes use of peculiar apparatus, 
which consists of a semicircular gouge-shaped or equivalently formed 
steel instrument of suitable length and breadth, the curved portion of 
which tapers from its = part down to a fine point, well sharpened 
and fi ed. In the hollow of the instrument are inserted, at suitable 
distances a) , & number of prongs or projections finely sharpened and 
pointed, and which slant upwards towards the handle, and should not 
trude beyond the edges of the Sa portion of the instrument. 
The top part of the instrument is formed to receive a handle or handles, 
and a cross bar which serves as a supporting handle.—Not proceeded with. 
718. T. J. Deune and H. Biuurnasiey, Phenix Works, Mile-end, “ Litho- 
graphic printing.”—Dated 18th September, 1869. 

The inventors take an ordinary negative on glass, and coat it with a 
mixture of gum, resin, bichromate of potash, and distilled water. This 
they pour or spread upon the glass, and allow it todry. They then 
ex: the negative to the action of light, artificial or natural, and print, 
as itis termed, a picture in the film or coating formed by the mixture. 
When this is sufficiently done they dissolve out by plunging in hot water 
or otherwise washing out the non-solarised portion of the mixture, 
leaving a picture raised or in relief on the glass, from which a mould or 
an electrotype can be taken, from which other printing blocks can be 





require less force to put them into action. Fourthly, in the construction 
of coils and galvanometers, the magnetism of which is not influenced by 
the passage of electric currents of high tension. Fifthly, in the construc- 
tion of galvanic batteries to obtain greater constancy in their action, and to 
lessen the trouble and the cost of their maintenance. thly, ina 
method of regulating the speed of telegraph apparatus. 


Class 10.—MISCELLANEOUS, 
Including all patents not found wnder the preceding heads. 
2663. J. H. Jounson, Lincoln’s-inn, ‘‘ Fastening for metallic hoops.”—A 
communication.—Dated 10th Septembe:-, 1869. 

This consists of a separate loose plate, by pref of cast- 
iron, on which are cast, or otherwise secured, two buttons or studs ; the 
two ends of the metallic bands have oblong openings or slots made in 
them, with a round hole or e: ement at the inner end of each slot. The 
two ends of tho baud are brought together round the bale, and caused to 
overlap each other, so as to bring the holes on one end of the band 
opposite to those on the other end, and the studs on the plate are then 
inserted into the ends of the slots. On releasing the pressure 
slightly the two ends of the band will recede a little, thereby engaging 
the narrow ends of the two slots with the shanks of the buttons or studs, 
the heads of which prevent their displacement until the bale is again 
Fame age Ne: ape Ab ph the enlarged ends of the slots to the 
h when the band can be r ly unfastened. 

2666. 8. Smupson, Preston, ‘‘ Drawing fine wire.” —Dated 14th September, 1869. 

This ‘consists in fixing upon a table orframe a similar to that 
of a lathe, for carrying a spindle, upon which are mounted fast and loose 
pulleys, so that it can be rotated by a belt from 
shaft running underneath, and which is driven a 
mover. The spindle has at its outer end a 


Naahl 





a which 
an cob nla Geen chide ie eek There is 
a headed stud on the face of the disc to fit a slotted hole, likewise in the 
bobbin to hold it secure. 
2077. W. E. Gepar, Wellington-street, ‘‘ Boiling liquids.”—A communica- 





tion.—Dated 13th September, 1869. 
This apparatus, which the inventor terms the indispensable, is of glass, 





p d, and used in the usual way in printing machines. 
2723. P. Fatarpo, Danburg, U.S., “ Weighing scales.”—Dated 18th Sep- 
1869 


This invention relates to improvements in weighing scales, the object 
being to enclose all the of the scale, making, practically, a box or 
closed scale; and the invention consists in combining parallel bars and 
vertical supporting rods for the table within a case, the sides of which 
form the bearings of the said parallel rods.—Not proceeded with. 

2731. A. TyLorn, Newgate-street, ‘‘ Water taps and cistern apparatus.”— 
Dated 20th 1869. 


This consists in fixing a metal cylinder or box enclosing a strong jack or 
other oe electro-brassed on to the cover of a diaphragm screw-down 
tap. e spindle of the tap passes through the box containing the spring, 
and is attached to the g. At the top of this spindle is attached a 
T-handle, or a circular with a milled edge or a cone,or other shaped 
knob, to which it is impossible to attach a cord. By means of this 
flange or cone the spindle of the valve can be turned by the hand, and the 
valve over the waterway of the tap opened, so that water may 
through the tap. When the hand is released from the milled edge of the 
flange or conical knob the said 5) g comes into action, turns the 
spindle round, and closes the valve, even against a pressure of 300ft. 
column of water. The tap is not liable to be kept open after the hand is 
removed. This eyeing one be adjusted so as to close the valve in a half 
turn if or less quickly if the screw on the spindle requires 
more is closed. 





fore the valve 
2736. C. E. Brooman, Fleet-street, ‘‘ Manufacture of chains.”—Dated 20th 


September, 1869. 
The different operations in w! are the follow- 
—Firstly, increasing the thickness of the ends of the metal of each 
in a matrix of convenient form, the action a steam or other 
hammer, in order to ends for the welding ; ly, stamp- 
ing the link in a ition between two matri each vided with 
an oval channel of the exact configuration of the link. stamping 
bye blow of a — ——— the ~—_ 
curved close r by a ious operation: 
and , stam the 7 iene it between two hollows 
made in the sides of above mentioned matrices in order to wedge in 


by force between the two sides of the link or a stay or cross bar intended 
to sides of the link. 
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THE CLEVELAND DISTRICT. 
. (From our own Correspondent.) 


THE CLEVELAND IRON TRADE — THE QUARTERLY MEETING AT 
MIDDLESBROUGH—THE IRONSTONE MINERS OF CLEVELAND— 
SHIPBUILDING ON THE TEES AND TYNE—UNSETTLED STATE OF 
MINERS AT MONKWEARMOUTH COLLIERY—THE CLEVLAND IRON 
TRADE FOREMEN’S ASSOCIATION. 

THERE was a capital attendance of gentlemen from different parts 
of the kingdom at the quarterly meeting of the North of England 
iron trade, held at Middlesbrough on Tuesday. The energetic 
secretary, Mr. John Jones, always gives every facility for the 
exhibition of models and specimens of iron, &c., but at some of 
the meetings few agents or patentees have availed themselves of 
those opportunities of bringing their works before the public. On 
Tuesday, however, there was a fair exhibition. Mackean and Co., 
Middlesbrough, showed specimens of Marbella (Spanish) iron ore, and 
Mr. J. A. Manners agent, Middlesbrough, exhibited samples of red 
hematite ore from the ironstone mines, St. A Cornwall, Devon- 
shire hematite ore from the Brixham mines, and Devonshire magnetic 
ore. A model and diagrams of Whitwell’s patent fire-brick stoves 
were exhibited by Mr. Thomas Whitwell, of the Thornaby Iron- 
works, South Stockton. Working models of Hayward, Tyler, and 
Company’s universal steam pump, to the simplicity of which you 
have before directed attention, were shown by Mr. Charles D. 
Austin, of Mosley-street, Newcastle-on-Tyne. Mr. Heary Wilson, 
of the firm of Henry Wilson and Company, exhibited his improved 
patent steam impermeator. The principle upon which this ae 
ratus is founded is that instead of admitting tallow into the cylinder 
in considerable quantities, at uncertain intervals, by means of 
tallow cups, grease cups, or other crude contrivances, and allow- 
ing it to instantly blown into the exhaust, the impermeator, 
by its poe action, delivers the lubricant in drops into the 
body of the steam, which thereby becomes thoroughly impreg- 
nated or greased before passing into the steam chest or 
cylinder, and the consequence is that instead of falling to the 
bottom of the cylinder, as it does when admitted through a tallow 
cup, it enters in the form of minute globules, and hence the whole 
of the internal parts of the engine become regularly and constantly 
greased. The Birmingham Patent ‘Safe and Sure’ Sectional Wrought 
Iron Boiler Company, Birmingham, exhibited one of their boilers. 
This boiler is a collection of el tubes of wrought iron, set on 
an incline of about 2in. to the foot, from front to back. ose 
tubes contain water and steam, and are surrounded by fire and 
heat. Owing to the small diameter of the tubes (4in. or din.), all 
of which are proved to 500 Ib. per square inch, in case of burning 
or cracking no explosion can occur, but only a rupture confined in 
its effects solely to the injured tube. It is stated that no 
case of rupture has occurred during the three years those 
boilers have have been in use in America. With regard 
to economy, it is said that they have exceeded in evaporative 
power the multitubular boilers. Amongst the many advantages 
claimed for the Safe end Sure boilers are safety, economy, dura- 
bility, and er 4 The market was firmer and No, 3. was 
quoted at 50s. and 50s. 6d. There was a scarcity of iron, and 
some brokers I know were unable to obtain all they required for 
vessels which would leave the Tees this week. Last week I re- 
ferred to the Board of Arbitration regulations being violated by 
Bolckow, Vaughan, and Co.’s men at Witton Park. This matter 
is still under the consideration of the board, and will, I have no 
doubt, be amicably settled. It is annoying to hear of asmoulder- 
ing dissatisfaction amongst the ironstone miners of Cleveland. 
They have never worked as well as the ight have done since 
the strike. I cannot help thinking that their conduct now is 
attributable to some indiscreet utterances about the owners 
of mines being advised to stock stone. The men are 
determined not to give their employers the chance of stocking 
stone, and they barely raise what is sufficient to execute the 
regular contracts for the supply of the blast furnaces. A great 
many of the mines only work eight hours per day. Unless there 
is some change for the better made by the miners it is very likely 
that men will be brought from other districts, in order that more 
stone can be raised to meet the increasing demand. There is an 
improved inquiry for rails and fini iron. 

n your last issue I referred to the sale of the Carlton Iron- 
works, near Stockton, The purchaser was Mr. H. K. Spark, of 
Darlington. 

On the Tees and the Tyne iron shipbuilding is in a very pros- 
perous state. Since my last notice Messrs. Backhouse and Dixon, 
of Middlesbrough, have launched a small screw steamer, and have 
had the trial trip of the Odin, a splendid screw they launched a 
few weeks Ls This vessel is most tastefully fitted up for the 
passenger trade between the Tyne and Norway. Her engines—com- 
pound 80-horse power— have been supplied by Blair and 
Company, of Stockton. She attained a speed of 9} knots. 
Palmer and Co., of Jarrow-on-Tyne, are full of work. ey are 
building two ironclads of 3800 tons each for the British Govern- 
ment ; are busy with the sister ship of the Wisconsin (3300 tons), 
which was launched recently, and several other vessels of smaller 
tonnage. Mitchell and Co., of Walker, have thirteen vessels on 
the stocks (probably the largest number in course of construction 
in any part of England), and the other yardson the Tyne are well 
off for orders. 

There is a danger of the Monkwearmouth Colliery being laid in. 
About 500 of the miners engaged at this pit have given in their 
notices that they will leave work in a fortnight, on account of the 
rate of wages not being equal to that paid at other collieries in the 
district. The owners assert that the wages are as good as those 
paid by their neighbours, but complain that the men lose time 
through idleness and drinking. 

The monthly meeting of the Cleveland Iron Trade Foremen’s 
Association was held at Middlesbrough on Saturday, and a very 
interesting paper on ‘“‘ Boilers, and Boiler Construction for the 
past thirty years,” was read by Mr. John Dutton. After giving 
the history of the various boilers now in use, he gave it as his 
opinion that the Cornish boilers for all manufacturing purposes 
were the best. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKETS—COAL AND IRON SHIPMENTS— 
THE STRIKE IN THE BUILDING TRADES—THE WATER SCHEME AT 
OBAN—THE TAY BRIDGE SCHEME— TRIAL OF NAIRN’S STEAM 
OMNIBUS — THE ‘‘ EJECTOR-CONDENSER” PATENT CASE— NEW 
MINERAL FIELDS AT WESTCRAIGS, 


Art the end of last week the Glasgow pig iron market was firm ; 
moderate business done at 54s. 7d. cash, and 54s. 10d. one month. 
It has continued steady since, till now it is rather a strong 
gg ge one month; sellers over. No.1 g.m.b., 55s. 6d. ; 

0. 3, 54s, 

The shipments of pig iron from Glasgow for the week ending 
March 26th are :— Foreign, 2109 tons ; coastwise, 859 tons ; total, 
2968 tons. From Bowling: Foreign, 135 tons; coastwise, 
1000 tons ; total, 1135 tons. From Greenock : Foreign, 1710 tons ; 
coastwise, 535 tons ; total, 2245 tons. From Ardrossan : Foreign, 
506 tons ; coastwise, 3387 tons ; total, 3893 tons. The shipments 
of coal from the port of Greenock for the week ending March 
26th are: Foreign, 3551 tons; coastwise, 320 tons ; total, 3871 


The strike of the Glasgow joi which has now existed for 
four weeks, to the disadvantage loss of both parties in the 
strife, and after disparagement of each other’s cause in the public 
prints has failed to do any good, has now got to the length of a 
conference meeting of the master joiners and operatives. This 
took place on Monday in the Religious Institution Rooms. Mr. 
Walter Bannerman, on behalf of the former, and Mr. John Bennett, 
on behalf of the latter, were appointed co-chairmen. A printed 


code of the proposed working bye-laws, made out by the operatives 








was handed to each employer present. After afriendly conversation, 
the employers intimated that they were empowered to propose 
that the whole matter in dispute should submi to an 
arbitrator, appointed by Mr. Glassford Bell, Sheriff of 
Lanarkshire, and that his decision should be final and aes 
both parties. The operatives, on their part, stated that they 

no power to refer the matter to arbitration. Mr. Bennett said 
that it had been spoken of among the operatives to reduce the 
working hours during December and January to eight hours per 
day, and five hours on Saturday. Each party to submit the 
result of the conference to their respective bodies, with a view of 
arriving at an amicable settlement. This has been done; but the 
operatives, at a full meeting, have refused to allow their dispute 
to be put under arbitration. 

No agreement has yet been made between the masters and journey- 
men masons at Perth with respect to the rate of — The 
masons employed on the Scottish Central section of the Caledonian 
Railway resumed work this week, the railway authorities having 
raised the wages to 6d. per hour. Upwards of forty men have left 
Perth for other places. 

The negotiations in connection with the Soroba water scheme at 
Oban have been broken off in consequence of the police commis- 
sioners and the proprietors of Soroba being unable to arrive at a 
proper understanding. The ratepayers, fearing a short supply of 
water during the summer months, held a meeting last oo f to 
consider what steps should be taken in the matter. At that meet- 
ing they resolved to take in an extra supply of spring and burn 
water from Glencuitten. The police commissioners, however, are 
oy gaa to this plan, so that it is yet uncertain what is to 

one. 

The Lord Provost of Perth and Mr. Thomas, who were sent to 
London as a deputation from the town council to look after the 
interests of the city of Perth in the matter of the Tay Bridge 
Bill, have saben to Perth. A private meeting of the council 
was -_ when certain pena — — the North eacaten 
way pany were submitted. e railway company have 
to pay the council £100 to defray the expenses incurred by them in 
opposing the bill, £500 whenever ground is broken for the 
erection of the bridge, and £650 per annum in perpetuity should 
the council allow the height of the bridge to be reduced from 
111ft. to 80ft., or £450 per annum should the height be reduced to 
only 90ft. It is understood that the council are willing to allow 
the reduction to 80ft. to be made, and that the number of arches 
in the bridge should be eighteen instead of twelve, as in the origi- 
nal plan. e above arrangement, of course, if formally agreed 
to, will have to be sanctioned by the Board of Trade. 

The passing of the bill being now all but certain, the directors 
of the North British Railway Company intend to proceed imme- 
diately with the n preliminaries, so that operations may 
be commenced without ie. Certain important alterations are 
contemplated on the bridge, with the view of reducing the cost 
and improving the gradients. Subscriptions for the scheme are 
flowing in at the rate of £2000 or a day. The works are 


—— to be begun by August. 

e steam omnibus invented by Mr. Nairn, Leith, and which 
was recently illustrated in THE ENGINEER, underwent a trial on 
Monday ; and taking into account the difficulties to be contended 
with in new machinery, it proved very successful. The omnibus is 
not yet pleted, inery and iron framework being only 
put together. The trial was principally to give some idea 
of the running powers of the vehicle. At five o'clock in 
the morning the omnibus steamed up the steep hill leading 
from Hawthorn’s works, Leith, and along the Junction-road, 
at a rapid’speed. It'was driven round the weigh-house at the foot of 
Leith-walk with + skill, but in returning to the works a slight 
accident occ . The driver, in trying to clear a wooden shed 
erected in the street, and to some extent misled by the imperfect 
light, ran on the pavement, and the consequence was that of 
the machine came in contact with a shop, which was considerably 
damaged. At ten o’clock the same day the steamer was again 
taken out of the works fora run to Cr d. On reaching the 





wants, when they are expressed, usually embrace large lots. The 
goods are intended chiefly for the home market, but some of them 
will go, through shippers, to foreign customers. 

The new trade, together with that previously being done, enables 
employers to keep their men pote about four days a week in 
the district generally. 

The prices at which orders are being taken are no improvement 
upon recent quotations, and they indicate the slackness of the de- 
mand. Fair iron of good quality can be readily obtained in large 
lots at 10s. under list from accredited makers, and miscellaneous 
merchant samples at 15s. under list. 

The very serious falling off in the demand for sheets, to which 
attention has been before drawn, continues. To no part of the 
kingdom is the decline more conspicuous than to Glasgow ; nor 
does the decline relate to only one or two housesin that city. If 
it were otherwise, the state of things would be capable of easy 
explanation. The recent disasters to two Scotch establishments, 
who have been accustomed to buy iron from this district as well as 
elsewhere, has fallen heavily upon one firm in particular in South 
— . They are understood to be creditors to the tune of 


Pigs are not selling largely in this district ; but the representa- 
tives of pig-making firms elsewhere, whose quality is high, speak 
of activity in their brands in other markets. 

The number of blast furnaces at work now in South Staffordshire 
is 103. In 1861 there were in blast 131, the yield of which 
amounted to 919,620 tons annually, which quantity exceeds the 
| yearly make by about 200,000 tons, so that some districts, 

ond all doubt, are reaping the benefit of this falling off. 

t ironstone is still in limited offer. One or two parcels 
embracing a few thousand tons have come upon the market during 
the week, and they found ready purchasers at an advance in —_ 
upon previous sales. Such prices mean recent quotations _ 
for it will be remembered that this quality of stone went up con- 
spicuously at the close of last and the beginning of this year. The 
first-class argillaceous stones of this district are no less strong in 
quotations. The commoner qualities of ironstone produced offer 
at moderate prices, though they are a considerable increase upon 
the rates which ruled transactions a twelvemonth ago. 

Coal is very, quiet excepting where there isa large sale for house 
consumption in markets reached by the railway. 

Neither, however, with colliers nor with ironworkers is the 
labour market overstocked. 

Lady-day has come and gone without producing any great 
change in the state of the hardware trade in Birmingham and 
South Staffordshire. We remain quieter than we had expected to 
be, and certainly quieter than we like to be. To the continued 
backwardness of the season this state of things is doubtless to be 
attributed in no slight degree, but the general trade of the country 
has not improved with the rapidity that had been anticipated, the 
Board of Trade notwithstanding. Nevertheless we keep good heart, 
and some of the branches are decidedly in clover. 

Of neither the foreign nor the home departments is there much 
that is striking to be said. The great Eastern markets keep quiet 
as a whole, though, alike for India and China, good orders are here, 
and were under execution after every mail. Goods of unquestioned 
quality are, in proportion, still selling better in Bombay and Cal- 
cutta than are those of the cheaper kind most largely consumed, 
though of course the advantage in respect of numbers is immensely 
in favour of the latter. The trade with China, such as it is, is on 
the increase, and if our legislators could only be got to turn their 
attention to that country, with a view of facilitating the communi- 
cation with it of traders in Great Britain , this country might be 
made to derive much uniary advantage from the hardware 
necessities of the Celestials. 

The Antipodean markets are more healthy than they were. 
Specifications have arrived by the last seve ral mails, which demon- 
strate the return of easy circumstances in many quarters. Here, 

in, first-class goods are in the ascendant. Ofsome kinds, wares 
of that quality are going out in ber, even surpassing all the 
possible requirements of the r What b of the pro- 
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Queensferry-road it was found that the injector was not working 
satisfactorily, ‘allowing the water to get into the pipes. After 
some delay a start was again effected, the st running with 
great speed and smoothness along a heavy road, but before reach- 
ing Cramond several stoppages had to be made to to eject 
the water from the pipes ; and there was one stop; of an hour 
on the breaking of a wheel bolt. In the homeward journey the 
unsatisfactory working of the injector caused a great deal of delay, 
but the trial on the whole appeared to give great satisfaction to 
the promoters. In the present unfinished state of the steamer it 
is difficult to give anything like a decided opinion, but it is evi- 
dent that it requires some improvement before it can be brought 
into practical use. One of its great features is the smoothness with 
which it passes along the road, the jolting being much less than 
is experienced in an ordinary omnibus. 

In the first division of the court of session, before the Lord 
Justice General and a jury, evidence for the defender was con- 
tinued on Monday ‘in the ‘‘ Ejector-condenser ” soa infringe- 
ment case of Neilson and others v. Barclay. e case is ex- 
pected to be finished at the end of this week. 

The Coltness Iron Company are ducting boring operations 
in the district of Westcraigs, and are sanguine of finding a good 
seam of ironstone. No fewer than seven bores are said to be in 
course of sinking. On the estate of Middleton, belonging to Mr. 
Pender, sinking operations, in connection with a new coal-field, 
were commenced on Monday. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

IRONMASTERS’ PRELIMINARY MEETING IN BIRMINGHAM YESTERDAY : 
Prices fixed: Trade legislation—ToONE OF THE IRON MARKET: 
Keeps up—TRADE DOING: New Orders—TIME RUN—PRICES : 
How much under list—THE FALLING OFF IN THE DEMAND FOR 
SHEETS: What's the explanation ?—GREAT LOSS BY FAILURES IN 
ScoTLaND—Pic IRON: The sales—BLAST FURNACES AT WORK : 
Falling off in number—InonstonE: The trade in best class and 
inferior kinds —CoaL : Quie-—UNDER SUPPLY OF IRONWORKERS 
—HARDWARE INDUSTRIES IN THE QUARTER: Zhe several foreign 
and home markets reviewed: Reports from abroad and from 
travellers out—THE DIFFERENT INDUSTRIES: T'in-plate and japan 
goods, and art taste of customers : Hollow-wares, edge tools, locks, 
builders’ ironmongery, safes, iron and brass bedsteads—A GooD 
ORDER IN THE MARKET FOR SMALL ARMS AND MACHINERY FOR 
THEIR PRODUCTION—THE METAL MARKET REVIEWED : Tim, copper, 
tin-plates, and spelter. 

= prelimi mee’ x the je ramen Association = 

esterda: ursda: Birmingham, and it was numerously 
ateemed. aus pro Ah that prices should remain unaltered ; 
and then questions of trade legislation were discussed. 

The tone of the market keeps up. As ey advances more 
iron is sent out of the country from all the districts, and 
the activity in those localities where iron is made chiefly for rail- 
way uses mes every week more conspicuous. No surprise 
would be felt by experienced ironmasters here at the springing up 
of a demand which would tax their utmost capabilities. 

Meantime a shade more work is being done this week than last 
at the leading mills and forges throughout South Staffordshire and 
East Worcestershire ; quietude, however, is still the characteristic 
of the iron pow pee hereabouts. : 

Inquiries and orders for general merchant iron have been received 
in the week, indicating the increasing necessities of the retail 
warehouse establishments ; and here and there specifications have 
arrived which have reference to larger quantities and to descrip- 
tions of iron required by consumers who buy direct, and whose 


perty forms a query which hardware manufacturers here often 
propound to themselves, but propound in vain; they get the 
money, and leave the solution of the difficulty with the political 
economists and the statisticians. 

Southern Europe is here and there slightly better ; and northern 
Europe is ordering a little, but not to the extent usual at this 
season of the year. Prussia is a growing customer, and 80 too is 
Spain. With the last mentioned country in particular we are 
hoping to do a better trade than heretofore as time rolls on ; and 
we most earnestly bid good s to the free-trade efforts now 
being put forth by certain of the leading men of that very inte- 
resting but ill-used nation. 

Canada is beginning to’ nibble again. A few weeks hence 
and orders will, it is believed, have reached some of our 
factors from that American dependency of the British Crown. 

The United States of America are just now somewhat tantalising. 
Notwithstanding the advance of the Southern States towards a 
condition of great material prosperity, we are not getting the 
orders that recent visits to the Southern States,made by merchants 
of this district themselves, had led them to anticipate. Then we 
have the tariff vr. What may be the fate of the protec- 
tionist measure now before the American Legislature it is im- 
possible to say. Happily the most recent information tends to 
the belief that it will not become law at present ; and that if the 
free-trade forces should succeed in delaying it till beyond Mid- 
summer, it may be shelved for atime. But even should that 
be the Nedinen So issue, we must not therefore anticipate a 
lessened tariff in other than perhaps one or two instances. 

As to the different home markets, only little that is satisfactory 
can be said. London is still wretchedly dull. Business there is 
utterly devoid of tone. Manufacturers hereabouts who have 
wareh or agencies in the metropolis keep them well supplied 
without any appreciable effort. The retail dealers have nearly all 
of them merely small quantities on their shelves, yet they will not 
order. To the solicitations of travellers they reply that they have 
no customers; and they inquire, “‘Why, therefore, should we 
buy?’ And the appearance of things is confirmatory of the truth 
embraced in the shopkeepers’ stat ts; for travellers, on going 
into the shops, find that more frequently than otherwise the 
assistants are not serving customers, and have nothing better to 
do than to look one at the other. So reluctant are some of the 
London shopkeepers to do business with manufacturers that, to 
our knowledge, it is not now unusual for them to sell the goods 
before they orderthem. They know that their wants can be sup- 
plied almost within an hour, and with that they satisfy them- 
selves. 

The leading manufacturing districts in the Midlands and the 
North keep quiet, asa rule. The exceptions are in those locali- 
ties in which there is activity in ir king and shipbuilding 

The ae ~ eng Se een are tame. Where ay = 
live upon visitors, shopkeepers display no alacrity in preparing for 
the swallows flying south, nor will they till wath t 














more 
to the migration of the pleasure-seeking bird has returned. In 
those districts which are dependent more upon agriculture than 
upon the sooes of lodging-houses and hotels, shopkeepers know 
too well the its of the farmer to purchase freely just now. 
Your genuine husbandman is too prudent to spend money when he is 
not getting it; and he is not content with profits upon one source 
of income, e raising of stock may not be by any means an un- 
profitable calling at this date, but he is a fortunate man who can 
now sell his wheat at a profit. Until the British farmer is sustain- 
ing less competition from without in the matter of grain crops he 
will be chary in bu ing more ironmongery goods than he is com- 
— to get in poten, Sven the barest possible necessities of his 
order. 

The sheets that travellers out are now sending home embrace 
the facts here set forth in reference to the home market, and lead 
to the deductions to which those facts give rise. 





The communications travellers forward show further that 
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neither Wales, nor Scotland, nor Ireland, are disposed to purchase 
with vigour. North Wi is very quiet, but the southern princi- 
pality is less inactive;.- ed, here and there throughout the 
manufacturing and shipping localities some fair orders have been 
got. The same in both respects may be said generally of Scot- 
land. Of the two, however, even premising the ratio which 
usually exists, the sheets from Scotland are of more worth than 
those from. Wales. Again, bearing the population in mind, 
Ireland is of less worth proportionately & either Wales or 
Scotland. Dublin, in the matter of trade, has throughout all this 
quarter been only a small transcript of London. We know one 

fin which the traveller has had to leave the capital of the 
smerald isle without a single order. 

The tin-plate and japan firms are doing very little new trade, 
and some of them have gone as far as it is safe in the making of 
stock goods. The firms whose staple embraces wares of the first 
quality are louder in their complaints than,those of less trade 
standing and more recent date. 

The severe wear and tear which is constantly going on in the 
kitchen in this country and abroad keeps the hollow-ware founders 
busily occupied, especially when, as now, to the culinary goods 
there have to be added stable and other fittings produced in the 
same establishments. 

Edge tools experience no abatement in the activity by which, for 
several months, they have been characterised. Most patterns are 
in request, but the tools used in cultivating cotton and sugar and 
in making rails are the most in demand. 

The lockmakers are not generally so busy as they were before 
Christmas. 

Builders’ ironmongery, whether cast or wrought, is, upon the 
whole, doing less now than for some months past. 

The safe trade is dull as a rule. 

A few of the iron and brass bedstead makers are well supplied 
with export orders. 

The Portuguese Government are in the market for work which 
it may be hoped will by and by slightly improve the condition of 
the gun makers of Birmingham, which has long been cause for 
complaint. That nation requires 10,000 Martini-Henry rifles, 
1,000,000 cartridges (Boxer-Henry), 14,000 butt ends (Snider 
system, improved by Barnett), for the transformation of Enfield 
rifles, machines for same purpose, machines for cartridges for 
Snider muskets, and 1,000,000 cartridges for same. 

The metal market has passed through another month, indeed 
another quarter, of quietude. Quietude in regard to much busi- 
ness doing, but now and then a little unsettledness and much 
expectation, in respect of the altering value of two of our metals. 
The fortunes of one have now and then slightly varied in the 
= but the period of adversity which it underwent was but 

rief, 

Tin, as the readers of THE ENGINEER well know, had, a short 
time ago, to descend a step from the very exalted position which 
it before occupied. They are equally aware that that slight 
decline did not come about in the natural order of things arising 
out of a much lessened consumption, but rather that it was due in 
part to the necessities of certain small speculators, and in 
part to a tiny panic amongst some others of the same class. I 
reminded consumers, when this was going on that then was 
their time for buying. Subsequent events have confirmed 
the accuracy of the views which I then expressed, though 
I do not claim for them any credit. The tendency of 
things was patent to every one who looked at the market 
calmly. Tin is worth more by £7 a ton now than it was 
five weeks ago. The positive advances are due to the lessening 
output alike of English and foreign, Buying and selling is, as we 
write, comparatively at a standstill; but it is characterised by 
much expectation, the sales of banca in Holland yesterday 
(Thursday) not having yet become generally known. 

The other metal to which I refer is copper. The weakening 
which began to be seen months ago has continued, and, it is feared, 
must continue a little longer. The metal is in abundant supply. 
Chili continues to furnish large quantities, and thus to keep down 
prices. Any very conspicuous decline, however, will, it is fair to 
ester ae be checked by the increased uses to which the metal will 

e put. 

Tin-plates are firm, and the prospects are encouraging. 

Holders of spelter are firm, because of the small quantities at 
present in stock ; but buyers are indisposed to purchase, and the 
issue of the course which either side is pursuing will depend upon 
the character of the supplies which must by and by arrive. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: The quarterly meeting and dulness in the 
trade: Close of the first quarter of the year : The position of the 
trade: Prospects for the next quarter : The attempt to reduce quota- 
tions : The tone of the market: The Russian demand : Ameri- 
can requirements: The home trade: The bar and pig trades—THE 
TIN-PLATE TRADE—THE STEAM AND HOUSE COAL TRADES— 
TRIAL OF A FATRLIE ENGINE ON THE Bury Port AND GWEN- 
DRAETH VALLEY RAILWAY. 


Just as the quarterly meetings are being held it cannot be much 
wondered at if the iron trade has shown some signs of dulness 
during the week, fresh contracts being hardly looked for. The 
first quarter of the year has now passed, and the position of the 
trade, in this district at least, cannot be said to be an altogether 
unsatisfactory one, although, undoubtedly, if the anticipations of 
the more sanguine manufacturers had been realised, the trade 
might have assumed generally a more flourishing aspect. But 
making allowances for over sanguine expectations, and for certain 
unlooked for influences which have been brought to bear upon 
transactions during the last three months, it will be found that 
there is not yet much reason to complain. Even in the most 
buoyant branch of the trade, the manufacture of railway iron, 
the demand has not been of the animated character t 
was by some looked forward to; still it must be admitted that 
in respect of this department the trade has been fairly active. 
However, it is at least satisfactory to find that the first quarter of 
the year, which has been looked forward to as a prosperous one, 
has not closed without holding forth some encouraging prospects 
for the next three months, if not for the rest of the year. As was 
alluded to last week, it has been attempted by some of the less 
fortunate makers to bring about a reduction in prices but so far 
their efforts have been futile, and the market is at present quite 
as firm as it was three or four months ago, The demand which is 
likely shortly to set in will tend still further to stiffen rates, 
and buyers may wait in vain for a remission. of the present 
ruling quotations. IL remarked in last week’s report that 
the future of the trade depended chiefly ou the demand from 
the Northern of Europe markets, which for railway material is 
expected to be even larger than last year. Later advices, it is 
pleasing to find, continue to strengthen the expectations formed, 
and to point to a very considerable trade with those parts as the 
year advances. Clearances from the local ports are about to com- 
mence to Cronstadt and Riga, and it is very probable that before 
the next month has closed large quantities of railway iron will 
be sent by steamer to the Russian ports. In addition also to the 
requirements of the Muscovite Empire, the American demand will, 
no doubt, continue large, as clearances to the States are still 
numerous, andinquiries have beenrece.ved from New York, and some 
others of the Northern States, which for a long time nave purchased 
but little iron from this district. This is encouraging, particularly 
at atime when such strenuous efforts are being made to increase 
the iron duties in that country. It is to be hoped, therefore, that 
those efforts will continue to be unsuccessful, and in that case a 
fair trade will be carried on between the two countries probably 
for some time to come, : 





The home demand is still without any material improvement to 
note. Bars and pigs are reported slightly firmer. ; 

There is the same tendency to additional firmness evinced in 
the tin-plate trade, and prices are stiffening as the demand 
increases. 

In the steam coal trade business continues brisk, and orders are 
coming in freely from most of the foreign markets, Italy is still 
avery large purchaser from this district, and the mail packet 
companies are taking larger quantities. In the house coal trade 
also a very fair inquiry is kept up by coast buyers. hae 

One of Mr. Fairlie’s engines, built on the ‘‘ bogie” principle, 
which was recently purchased by the Bury Port and Gwendraeth 
Valley Railway Company, made a trial trip on the company’s line, 
a few days ago, from Pembrey to Pontyberrem, a.distance of eleven 
miles, A numerous y accompanied the engine, and the train 
altogether weighed about 174 tons. She started on a gradient of 
1 in 36, which she ascended with difficulty, and was tried at high 
pressure up a gradient of 1 in 45, but failed to ascend in three 
attempts. She was considered by the practical gentlemen present 
to be equal to a load of 120 tons up an incline of 1 in 45, and will 
probably go from seventeen to twenty miles an hour. The trial 
was idered satisfactory. The engine weighs 23 tons 10 cwt. 

Notwithstanding the hopes that have been expressed that a 
satisfactory arrangement of the wages’ dispute would be come to 
before the end of the month, the question is likely after all to 
cause some unpleasantness between the men and their employers, 
and to entail some damaging consequences in regard to the coal 
trade, The agitation from the commencement has had a tendency 
to retard the progress which was being made in the trade, orders 
that would have to sent here having been given to other districts 
to execute because the output at the collieries was not sufficient 
to meet the requirements of merchants and shippers, and the pro- 
prietors were not in a position to increase the production, ‘The 
dispute, however, having narrowed itself to the mere question of 
the rate of wages to be paid for one month, it was naturally ex- 
pected that the colliers would have been satisfied to leave the 
matter in the hands of theiremployers. But it is to be regretted 
that some of the men, principally those employed in the Rhondda 
Valley, are not inclined to take matters peaceably, and they have, 
therefore, taken upon themselves to threaten a turnout unless 
their demands are complied with. At a meeting which they held 
at Pontypridd, it was resolved that, if the masters would notcomply 
with the demand for an advance on the Ist of April, all the 
colliers would bring out their tools and cease to work on the pre- 
sent scale of wages; and it was further resolved that a mass meet- 
ing of all the colliers in the Aberdare Valley should be held on 
Hirwain Common on the Ist of April, and that delegates from all 
the other districts should be asked to attend. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Mersey Docks AND Harsour Boarp: Birkenhead—GreAtT 
EASTERN RAILWAY : MANCHESTER STEAM USERS’ ASSOCIATION : 
Annual meeting —STATE OF TRADE: Sheffield: South Yorkshire— 
NortuH-EASTERN GOSSIP: PARISH OF TYNEMOUTH GAS COMPANY 
—East NorFro.k RaAILway. 


THE Mersey Docks and Harbour Boardisat last considering the best 
means of turning to profitable account the extensive system of 
docks which it has constructed at such heavy cost on the Birken- 
head side of the Mersey. With this object a limited system of 
differential rates has been proposed, 

The coal traffic on the Great Eastern Railway is very sensibly 
increasing—in fact, the coal dep6t constructed by the company at 
Whitechapel may be pronounced a success. On the other hand, 
the passenger traffic of the concern is affected by the competition 
of the Great Northern, as between Cambridge and London. 

The annual meeting of the Manchester Steam Users’ Association 
was held on Tuesday at Manchester, Sir W. Fairbairn presiding. 
The report of the committee of management stated that the 
number of members in 1869 was 612 ; the number of boilers under 
inspection at 794 establishments was 2035 ; while the subscriptions, 
special service fees, &c., for the year, amounted to £4197, The 
number of boilers on the books of the Association at the close of 
1869 showed an increase of 105 as compared with the number 
under inspection Dec. 31, 1868. The total amount of the guarantee 
fund had been increased at the close of 1869 to £17,217. No boiler 
is guaranteed without first undergoing an entire examination— 
internal, and in the flues, as well as external. The average number 
of boilers under inspection during the last five years has been 1764 
annually. During the same time the amount paid for com- 
pensation has been £56, or £11 4s. per annum, which distributed 
over 1764 boilers gave 14d. per boiler per annum as the 
amount actually claimed and paid for compensation. The total 
number of entire examinations made during 1869 was 1924. 
The first explosion of a guaranteed boiler occurred during 
the past year. This accident was, however, only of a minor cha- 
racter, consisting of the collapse of a furnace crown, no one being 
either killed or injured. It was caused by the injudicious use of 
a boiler composition, which kept the water from contact with the 
plates, and so caused overheating. The Association had not advised 
the use of this composition, and the explosion did not in any way 
reflect upon the Association’s principles or mode of working. The 
boiler-maker’s bill for restoring the boiler was £56, and the 
member’s claim for this amount was immediately paid. During 
the past year fifty-eight explosions came to the knowledge of the 
Association’s officers as having occurred to boilers in different 
parts of the United Kingdom not under the Association’s 
inspection. By these explosions eighty-six lives were lost and 
126 persons injured. The experience of the Association proved 
that this state of things need not continue. A trained fireman 
continued in the service of the Association until June, 1869; the 
members not applying for his services, they were then dispensed 
with. The result of this fireman’s labours at the mills of various 
members showed that by careful firing of boilers much might be 
done to abate the smoke nuisance. The chairman, in moving the 
adoption of the report, stated that the aggregate number of boiler 
examinations made by the officers of the Association in 1869 was 
5911. Of these 3849 were external, eighty internal, fifty-eight in 
the flues, and 1924 entire. 

A dispute which has existed for several months between the 
Sheffield steel manufacturers and the authorities in America, 
respecting ~— undervaluation of steel on the part of the 
manufacturers, has been brought to a termination. It is antici- 
pated that the American demand for Sheffield steel will now ex- 
perience a sensible revival. A good demand for railway matériel 
prevails at Sheffield; for steel rails the inquiry is so good that one 
or two of the largest houses have sufficient orders on hand to 


keep their men fully emplaved for some mon armour- 
plate mills are yeens full time, and the rolling mills are for the 
most part working both night and da; 


The South Yorkshire iron trade a exhibited little change. 
Manufactured iron is still in good request, as regards rails, plates, 
tires, and axles. The make of pig iron is maintained at about its 
previous level. The mer steel works at Penistone have been 
very active, cpenally as . A fair business is being 
done in house coal for the metropolitan market. There has not 
been much change in the steam coal trade. Some orders are on 
hand, however, for Hull and Grimsby. 

Extensive works are being erected by the parish of Tynemouth 
=. ee on the Trevelyan estate, to the west of North 


There is a rumour that an effort will shortly be made to com- 
pire the East Norfolk Railway, The first sod was turned so 


long since as October, 1864, but the works have been suspended 
for at least two years. The object of the line is to connect 








Norwich with North Walsham, and the project has been on hand, 
in one form or other, since 1845, the ‘‘ mania” . Surely 
such long sustained perseverance must one day find its reward. 
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“* SECTIONAL” TRACING AND DRAWING Paper.—Professional men 
are always eager for improvements or “dodges” that arelikely to 
facilitate their work. Messrs. Letts, Son, and Co., of New Cross, 
were evidently quite aware of this when they designed the “‘ sec- 
tional” drawing papers to which we now call attention. These 
papers are very faintly ruled in squares of various sizes as may be 
required, from lin. to ,3 of aninch. They are not supposed to 
be mathematically accurate, but they are quite sufficiently so for 
the preparation of any rough scaled drawings, which may be 
coloured without the ruled lines showing objectionably through 
the work, The same principle has been effectively carried out 
with tracing paper. It frequently happens that it may be neces- 
sary to make hand sketches of work on the spot, and it is always 
desirable that such sketches should be proportionate, or to some 
scale. In such cases the draughtsman should use one of Messrs. 
Letts’ note books, made up of paper ruled in squares as above, 
He will find his labour simplified very much. The paper would 
be extremely useful in making reductions or enlargements. 

_ THe Ponsarp Process.—In the ordinary process of smelting 
iron is mixed with fuel, which serves for two purposes : first, a 
portion of its carbon is consumed to supply the heat necessary for 
the fusion of the metal; secondly, another portion is combined 
with the oxygen of the ore, separating the metal, and at the same 
time a smaller portion is taken up bythe iron. In the process in- 
vented by Mr. Ponsard the fuel necessary to supply the heat is 
separated from the ore, and from the carbon necessary to reduce 
it. For this purpose Mr. Ponsard mixes the ore with a flux, and 
with a quantity of coke or charcoal just sufficient to reduce it, 
places the mixture in tubes, and inserts the latter in the roof of a 
reverberatory furnace heated by gas. The tubes have a wide aper- 
ture at the top, and a smaller one at the bottom, through which 
the iron and slag fall on the sol«-plate, where they are collected in 
a basin. The furnaceisof the usualshape, but with holesin theroof, 
through which the tubes are inserted vertically. The upper end of 
the tubes, which should fit accurately in the holes, is flush with 
the top of the furnace, and the lower end rests on the sole-plate. 
In the latter, under the orifices of the tubes, are little channels, 
communicating with acentral basin, into which they convey the 
iron and slag. In one of the sides of the furnace are two ta’ 
the lower one to run the metal off, the upper one to discharge the 
slag. The basin occupies the whole width of the furnace, the tubes 
being on either side. At each end of the furnace are flues to 
convey air and gases. At er end, or at both, a stove may 
be to heat spare tubes. The products of combustion after 
leaving the furnace pass through chambers similar to those which 
Mr. Siemens calls regenerators, but should, in the inventor’s 
opinion, be called restorers of heat. The gas is produced in an 
apparatus similar to that of the Siemens’ furnace. In the construc- 
tion of the furnace Mr. Ponsard has tried Welsh fire-bricks, but, 
he now prefers plumbago. The tubes are of the same material, 
their dimensions being : Length, 1°75 metre = 5ft. 8in. ; breadth, 
110 metre = 3ft. Tin. 3 thickness, 0°40 metre = lft. 3in. On 
each side of the furnace is a door, 0°40 metre wide. In lighting the 
fire the side-doors must be kept open for a few minutes, to avoid 
explosions, after which they are closed and luted. Twenty-four 


hours afte hting the heat is sufficient to begin smelting, the 
tubes having been previously heated with due caution, otherwise 
they would crack.—La Houtlle, Jan. 27th, 1870, 
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LITE E. on boilers at all. It appears to have been sig srg by a | boilers the principal objection to the use of sea water “is 
nerve man who knew nothing mp: A of boilers, but a not the alteration of temperature, but the danger of ex- 
Spon’s Dictionary of Engineering, Civil, Mechanical, Military, | deal of mathematics. ing ed upon to write ut | plosion from the deposits which would form were the 


and Naval. With Technical Terms in French, German, Italian, 
and Spanish. Edited by Oxrver Brrne. E. and F. N. 
Spon. London: 1870. 

[SECOND NOTICE.] 


WE confess that we have felt no little difficulty in a 
at a just conclusion as to the way in which we shoul 
review the two volumes of this work, which were issued 
by Messrs Spon a few weeks since. Nothing would be 
more easy than to place before our readers a synopsis of 
their contents, bestowing here a word of praise, there a 
word of censure. But, on the other hand, the volumes 
deserve better treatment than this at the hands of a consci- 
entious reviewer. We have at present no complete engineer- 
ing dictionary, or, more strictly speaking encyclopedia, 
though the want of such an encyclopwdia has long been 
felt. An eminent publishing firm come forward and pro- 
pose to supply this want as fully as it admits of being 
supplied. ‘The results of their labours up to a certain point 
are before us, Is it fair to the profession or to the pub- 
lishers to treat such a work with comparative indifference— 
to pass over its faults and merits with a few words of con- 
ventional praise or blame? We think not. Yet, on the 
other hand, to examine and criticise it exhaustively is im- 
possible : firstly, because an exhaustive review would take up 
too much space; and, secondly, because the entire work is 
not before us. On mature consideration we have determined 
to do this: first, to notice in general terms certain articles 
which appear specially to claim attention; and, secondly, 
to select two of the most important articles, and examine 
and report, so to speak, on them thoroughly. This method 
of criticism is, we think, perfectly fair, and will do as much 
as anything else to enable our readers to form their own 
conclusions as to the value of the dictionary, which is, after 
all, the principal object we have just now in view. 

The publication of Messrs. Spon’s dictionary in fortnightly 
parts began several monthsago. The “parts” issued up to 
the beginning of the year are collected in the two hand- 
some volumes before us, which, as regards the quality of 
the paper, type, and engravings, fully maintain the 
reputation long since earned by Messrs. Spon. The two 
volumes contain collectively 768 pages, and yet Mr. Byrne 
has got no further than the letter B. From this it is 
a matter of course to assume that the dictionary will 
be a work of gigantic dimensions when complete. We have 
here, so far, a volume for each letter of the alphabet; and 
evenif we take it for granted that a lot of the letters at the 
end of the alphabet can be lumped into a single volume, there 
is apparently reason enough for concluding that the work will 
be as awhole excessively unwieldy and expensive. We think, 
however, that a careful examination of the dictionary will 
tend to remove false impressions thus formed as to its 
ultimate dimensions. Some of the very “ heaviest letters,” to 
use a well understood phrase, are dealt with in the volumes 
under notice, and will not turn up indirectly at the end. 
Thus, when we come to “iron manufacture” further on, 
we shall find nothing about “ blast furnaces ” or “ blowing 
engines,” because these things are already treated of. 
Without dwelling further on this point, we may state that 
we have every reason to think that the dimensions and 

rice of the dictionary will be kept within reasonable 
imits without impairing its efficiency; although we confess 
that its first aspect under its present form is not a little 
alarming. 

Having premised so much concerning the general 
characteristics of this dictionary, we are now in a position 
to tell our readers something of the matter it contains. 
With the letter A we shall not stop to deal now; we have 
already said a little about the earlier articles classed 
under this letter. The second volume begins with B O, 
and goes onas faras BR. It contains by far the most im- 
portant articles in the work, and therefore deserves all the 
attention and space we can spare. We find first the con- 
clusion from the first volume of a paper or “ Body Plan,” 
immediately followed by another on “ Boiler.” Then comes 
“ Bond,” “ Boot-making Machinery,” “Bone Mill,” “Boring 
and Blasting,” “ Brake,” “ Brick-making Machine,” and so 
on to “Bridge.” The papers on Boilers and Bridges we 
have selected as deserving careful notice, as they extend toa 
very great length, and are in their way excessively elaborate. 
As regards the paper on Boring and Blasting, we have no 
small pleasure in stating that it is as nearly perfect as any- 
thing of the kind can be. It contains an enormous amount 
of information in a most accessible and readable form. In 
one word, there is no treatise on boring and blasting in the 
English language which possesses a tithe of its value. This 
may appear to be strong language, but is really not a bit 
stronger than the article in question deserves. The paper 
on Brakes is very elaborate, and, upon the whole, satis- 
factory, but we are just a little surprised to find that no 
mention whatever is made of Clarke’s brakes, as used on 
the North London, Metropolitan, Midland, and several 
other railways, although whole pages are devoted to the 
consideration of experiments made twelve years ago with 
a patent brake now scarcely known; while under the head 
pg er brakes not a syllable is said about the brake 
of the Royal Agricultural Society, or of the method in 
which engines are tested by its aid. This is certainly not 
as it should be. One-half the paper on Brakes might 
have been cut out with very great advantage, and replaced 
with some information, not had at second hand from Can 
but from modern locomotive superintendents. 

It is not, however, till we turn to the paper on Boilers 
that we find how defective this dictionary really is. We 
have read this paper over and over again in order to master 
its contents thoroughly, and we have as a result of our 
labours, arrived at the conclusion that, considering its pre- 
tensions, it is the very worst paper on boilers ever penned. 
Whether it is or is not written Mr. Byrne we s not 
pretend to decide, nor, indeed, oes the question possess 
the smallest possible importance. Nor is it that it is a blun- 
dering paper. That it abounds in mistakes and omissions 
is perfectly true; but these shortcomings do not 


constitute our principal ground of complaint, which 
is that the paper is in no proper sense of the term a paper 


boilers, he has rammaged the Patent-oftice and one or two- 
modern treatises on steam machinery for a few examples, 
generally of an abnormal type. These he has hac en- 
graved and described, and so worked up a treatise, which 
is prefaced by pages upon of disquisitions on latent 
heat, maximum elastic force of steam,the discharge of steam 
through orifices, &c. &c., matters which have really only 
the most remote connection with steam boilers. These 
things are very well in their way, no doubt, and under 
their proper heads it is well that they should be noticed in 
a wor ike the present, but as oF are introduced they are 
quite out of place. We have failed to find the slightest 
manifestation on the part of the author of an appreciation 
of the great practical truths of boiler engineering; or of 
anything more than the most ephemeral knowledge of 
boilers as they really are, not in books, but in actual use in 
this year of our Lord, 1870, It would be simply impos- 
sible for us to explain how deficient the paper is, without 
writing a treatise intended to take its place, which we 
have not the least intention of doing, but it is quite pos- 
sible to show some of its defects without running the risk 
of wearying our readers. Beginning at the beginning, we 
find the following statement :—“ Copper, when the tem- 
perature of the steam does not exceed 200 deg. Fah., is 
the best material for boiler construction, its power of con- 
ducting heat being nearly double that of iron. A copper 
boiler of only one half the superficial contents of an iron 
one will generate a similar quantity of steam.” 

Hitherto the vapour of waiter at a temperature of 
200 deg. has always been called vapour by engineers, and 
the existence of steam is not recogni until a tem- 
perature of 212 deg. has been attained. This is, however, 
a small matter; but we believe we are correct in stating 
that there are no boilers in use, whether of copper or 
iron, which are employed to generate “ steam ” of 200 deg. 
temperature. Under these circumstances we scarcely see 
why the statement we have quoted has been volunteered. 
We are also at a loss to know why copper should only 
be the best material when it is exposed to no bursting 
strain. The author’s ideas on this point are evidently 
confused, for a few lines further on he tells us that 
although the tensile strength of copper is less than that 
of iron, “yet manufacturers generally construct their 
copper boilers of thinner metal on account of the greater 
uniformity in the substance of the copper plates, as well as 
for economy.” The greater uniformity here spoken of by 
our author evidently being regarded as an evidence of 
superior strength. If, then, copper is actually used of less 
thickness than iron, under, as is implied, similir conditions, 
why should the pressure be kept down to a point corre- 
sponding with a temperature of 200 deg; in other words, to 
a pressure of 11°51b. or thereabouts above a vacuum? But 
in point of fact, the statement that copper conducts more 
heat than iron is for all practical boiler making or using 
purposes totally wrong. Mr. Byrne should be aware that 
if the statement were true at all, it could only be true so 
long as the plate was perfectly clean on both sides, a con- 
dition which never exists in practice. Again, if he had 
read Peclet instead of dipping into his pages here and there 
he would have found a passage whicn may be thus trans- 
lated:—“ I,” says Peclet, “have not myself made direct 
experiments on the subject ; but the results of practice do 
not permit me to doubt that if the nature and thickness of 
the metal exert any influence, it must be very small, because 
it has long been known that boilers of wrought iron, 
copper, and cast iron, in which the thickness of the metal 
differs very much, give sensibly similar results under similar 
circumstances. The reason may be thus explained: when 
the thickness of the metal is augmented its conductivity 
is diminished, but the temperature of its external surface 
is augmented in just the same proportion. There is reason 
to believe that, as the quantity of heat transmitted aug- 
ments with the temperature of the external surface, the 
influence of the kind and thickness of the metal is very 
small.” This passage supplies, we think, conclusive testimony 
against the advocates of — as a material for steam 
boilers, backed up as it is by a great mass of evidence 
derived from experience. Mr. Byrne, indeed, seems to be 
totally at sea as to the heat-transmitting power of plates. 
Not one syllable does he say, for example, about the fact 
that the conducting power of all metals is enormously 
greater than their absorbing and emitting power; or, in 
other words, that all the heat which can be absorbed by a 
very large area can be conducted through a very much 
smaller one. If the paper were purely practicalwe could excuse 
such omissionsasthis last; butit is nothingif not “scientific,” 
and therefore errors of this kind are simply inexcusable. 
Worse still, not the least allusion is made to the number 
of units of heat which a square foot of boiler plate can 
transmit to the water with which it is in contact, ina given 
time and under given conditions. So clever a mathemati- 
cian as Mr. Byrne should, in editing this paper, have 


quoted Rankine’s formula Q = (Sy); and added 


some expression of his own opinion as to whether it was 
good, bad, or indifferent. As the paper stands, we have 
our author discoursing learnedly on the relative merits of 
copper and iron as heat-transmitters, but forgetting or 
ielacinn, to tell his readers how many units of heat a square 
foot of either copper or iron will transmit per hour under 
given conditions. e 

The further we advance in this remarkable treatise thr 
worse we fare. Whole pages are taken up with matte, 
which, if not absolutely irrelevant, is at least out of place 
and to which we have already alluded. When our author 
does condescend to deal with practical questions he almost 
invariably makes a mess of it. For example, under the 
head of “Influence of Substances in Dissolution on the 
Temperature of the Boiling Point,” we are told 
that the boiling point of a saturated solution of 
sea salt is but 9 deg. higher than that of pure water. 
The fact is, that the boiling point of pure water being 





212 deg., that of a satura solution of salt is 226 deg. 
Fah, e are told, further, that in the case of marine 





generator not kept constantly clean.” From the gram- 
matical construction of this passage it would appear that 
deposit is the direct, instead of the indirect, possible cause 
of explosion. This we may pass over, but we beg to in- 
form Mr. Byrne that, contrary to his supposition, no 
boiler can be kept quite clean; and to add that the 
great objection to the use of salt water is that the pre- 
sence of incrustation, due to its use, impairs the evapora- 
tive efficiency of the boiler, reduces the speed of the shi 
as a consequence, and augments the consumption of fuel. 
As the author ventured to touch on incrustation at all, 
“from a purely practical point of view,” to use his own 
words, he mig t have thought it worth while to say some- 
thing about blowing off, the temperature at which salts 
of lime and magnesia become insoluble, or the effect of 
chlorine on boiler plates, and one or two other matters of 
importance. Instead, we have about a page devoted to, of 
all things on earth, the condensation and absorption of 
steam. We imagined that in dealing with boilers quite 
enough could be said of the production of steam without 
touching on its condensation, but our author does not 
think on these matters like other men. He investseven gases 
with powers unknown to most scientific men. On page 405, 
for example, we have the following :—“ The method of 
tracing which we are now going to explain, and whereby 
the velocities of gases through narrow-edged orifices may 
be ascertained, is due to Robert Bishop Hennessey, and is 
analogous to that given in their treatise on ‘ hydraulic 
motors.’” If this means anything it means either that 
the gases or the orifices have produced a treatise on hy- 
draulic motors, whichis no doubt very clever. Details of the 
manner in which it was produced would prove interest- 
ing, 

About midway in the paper we come on a mass of 
mathematical investigations of the work done by expand- 
ing steam. What this has to do with boilers we are at a 
loss to determine. The investigation, such as it is, is 
marred by the introduction of Mr. Oliver Byrne’s system 
of dual arithmetic. We have no doubt that this system is 
extremely clever, and a great improvement on existing 
systems of arithmetic, but as we have no reason to believe 
that anything is known about it beyond a very limited 
circle indeed, we submit that it is out of place in an article 
on boilers, intended, we presume, to be generally useful. 
We may add that dual arithmetic turns up continually 
throughout the dictionary. Its occurrence reminds us 
strongly of Charles the First’s head in Mr. Dick’s petition. 
We believethat Mr. Byrne could not ibly write anything 
without bringing it in; and in a technical dictionary it is 
strictly out of place, except in the pages properly devoted 
to its explanation and consideration. 

The concluding portion of the paper is occupied ‘with 
engravings and descriptions of certain more or less abnor- 
mal bojlers. We cannot sufficiently admire the skill mani- 
fested by the author in rejecting every scrap of information 
concerning the practical construction of boilers which could 
pee prove useful. We fear that our readers will hardly 

elieve us when we state that not so much as a word is 
said about the Cornish boiler, the double-flued Butterley 
boiler, the plain cylindrical, the Galloway, or the Adam- 
son boilers, althongh half a page is wasted in illustratin 
the wagon boiler, which we are gravely assured “ is use 
for generating low-pressure steam only,” the fact being that 
it is not, nor has it been used for many years for generating 
steam at all. Old wagon boilers command a sale, how- 
ever, being extensively used as tanks by chemical manu- 
facturers and others. As regards the all-important subject 
of furnace boilers—a subject on which it is not too much to 
say that it materially intluences the prosperity of the iron 
trade of this kingdom—there is nothing said worth saying. 
We have, indeed, a drawing of “a very novel and useful 
arrangement,” introduced by a Sheffield firm, in which a 
double puddling furnace is built inside the boiler flue of a 
large horizontal boiler. Nothing worse could be conceived. 
In the first place, boiler and tube must be of large 
dimensions in order that the furnace may be got in. 
More than half the length of the boiler is occupied 
by the furnace and grate; and as the temperature of 
the brickwork on top of a reverberatory furnace seldom 
exceeds the boiling point if the furnace is properly made, 
it is obvious that half the surface of the internal flue is 
rendered useless as a steam producer. If the contrary 
were the case the temperature of the furnace would be so 
much reduced that no puddling could be done. We have 
here a good instance of the promiscuous manner in which 
the editor or author, or both, of this paper selected his or 
their materials. 

We have not patience, we confess, to pursue the article 
further. When we have added that the ninety pages 
or so of which it consists says nothing concerning the 
strength of boilers, the proportions which they should 
assume under different conditions, the influence of 
position on the absorbing power of surfaces, calori- 
meter, grate area, the quality of plates, or, in short, 
any of the points on which the practical engineer will 
consult a technical dictionary, we think our readers 
will unite with us in being grateful that the entire work is 
not made up of such stuff. There is more really useful in- 
formation in a page of Murray’s little treatise on the marine 
engine, or Armstrong’s treatise on steam boilers in Weale’s 
series, than there is in this pretentious paper from begin- 
ning toend. In our next notice we shall see whether Mr. 
Byrne and his staff have handled bridges better or worse 
than they have handled boilers. 
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[FIRST NOTICE. ] 


Ovr author demands in his preface whether agriculture is 
to be regarded as an art, a science, or a trade, Until very 
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recently it certainly had no pretensions to be considered 
in the light of either of the two former, nor.does it come 
exactly under the category of the last. An iculturist 
is certainly not a professional man, nor can he be pro- 
perly styled a tradesman, Sometimes it is impossible to 
define a thing otherwise than vaguely. We should be 
disposed to agriculture a business in which science has 
now begun to play that important part which is justly its 
due, and without which the social status of the small 
farmer and the Jabourer will never reach the standard to 
which it ought to attain. <A really able, educated agricul- 
turist of the present day must have gone through a pre- 
paratory curriculum of no mean severity. He must f a 
good geologist and mineralogist, thoroughly acquainted with 
both organic and inorganic chemistry, well grounded in 
animal and vegetable physiology, familiar with the vicis- 
situdes of climate on weather, and profoundly versed, 
theoretically and practically, in the properties of different 
soils, manures, and plants. The breeding and rearing of 
stock particularly demand his attention, and, above all 
things, he must have a real liking for his work. 

The first chapter of the work in question is devoted to 
general considerations affecting the surface of the globe, 
such as light, electricity, heat, cold, tempests, rain, and 
their bearing upon the subject. In the succeeding chapter 
the reader is introduced ad rem, and the different kinds of 
soils and subsoils are described and analysed in a practical 
and accurate manner. The analysis of a soil, although an 
operation strictly belonging to the province of the chemist, 
is yet of so much importance to engineers, that a simple 
plan of effecting the process is of much value. Frequently 
it is not an exhaustive analysis that is required, but merely 
a question of whether such and such ingredients are in the 
soil or not. Having selected a sample of the earth to be 
tested, the first step is to dry it. This is readily effected 
by putting the sample in an iron or pottery vessel, and 
placing the latter in a second vessel which is full of water 
maintained in a state of ebullition. By weighing the 
sample two or three times, until it ceases to lose weight, 
the desiccation is known to be complete. One of the first 
elements usually sought for is lime. A small quantity of 
the desiccated earth is treated with dilute hydrochloric 
acid until no further effervescence takes place. When the 
whole of the lime is dissolved, which is apparent by the 
solution giving an acid reaction, it is filtered and washed 
repeatedly with clean water. The residue being weighed, 
shows, by the loss of weight, the quantity of lime in the 
soil. In this residue are the remaining constituents to be 
determined, one of which is sand. This is easily removed 
by agitating the whole in a matrass with some clean water, 
and decanting carefully, so as not to allow of any of the sand 
escaping with the other ingredients. If it is found, when in- 
troducing the finger into the vessel receiving the decanted 
mixture, that some grains of sand, which are at once per- 
ceptible to the touch, have passed over, the operation must 
be carefully repeated until such isnot the case. The sand 
is then dried and weighed. The remaining ingredients are 
clay and “ humus,” and the operation vroceeds by filtering, 
drying, and calcining the mixture in a small crucible, 
stirring it all the while with an iron spatula until it has 
lost its black colour, and presents a clear, homogeneous 
appearance. This is generally not accomplished under an 
hour’s time. The loss of weight represents the amount of 
“humus” contained in the sample, and the weight of the 
residue gives the clay. 

It is not asserting too much to state that any person 
with a slight knowledge of the ordinary routine of a 
laboratory and chemical manipulation would experience no 
difficulty in successful!y carrying out those four operations, 
which suffice to determine the four principal constituents of 
a soil. As clay is composed of silicaand alumina, it is ex- 
tremely important to ascertain their relative proportions. 
If the calcined clay be treated with hydrochloric acid and 
boiled, the silica will be the only ingredient remaining 
undissolved. This can then be separated by filtration 
and washing, calcined and weighed. By similar opera- 
tiions the amount of iron, phosphate of lime, and the 
various chlorides may be also ascertained. These methods 
are of course excessively rough, and such as no practical 
chemist would employ; they are only intended for use by 
agriculturists comparatively unacquainted with chemistry, 
The proportionn of nitrogen—a most valuable in- 
gredieut component in soils —can be discovered by 
a process rather more complicated than those we have 
described. There is no difficulty in the matter, 
but as the operation is somewhat tedious, and in- 
volves the use of a special apparatus, we must refer our 
readers to the volume itself for an account of it. Not only 
are these exceedingly practical methods of analysis appli- 
cable to soils, but they will also serve admirably to ascertain 
the value of manures, especially those of a factitious 
description. In plain truth no agriculturist should pur- 
chase any artificial manure without either testing a sample 
of it himself, or having it tested by a competent analytical 
chemist. The amount of worthless stuff that is sold to 
farmers as manure is almost incredible. A large portion 
of it is no better than so much dirt, and not worth the 
carriage it costs. If it be a crime to adulterate food, is it 
not @ fortiort a crime to adulterate the ground from which 
that food is produced ? 

The author appears to entertain pretty nearly the same 
opinion of the general run of agricultural machines and 
implements that we have just expressed on the score of 
artificial manures. Perhaps they do not manufacture 
very good ones in France. Without demanding that 
an agricultural implement should be too massive or 
absolutely cumbersome, it should certainly neverthe- 
less, as M. Gobin remarks, be of a solid and durable 
args ae Delicate tools and implements are of little 
use when confided to the rough hands and sturdy arms 
of agricultural labourers. It is for this reason that 
he recommends the practice of some makers who 


do not paint their machines. M. Gobin is evidently ac- 
quainted with the use, or rather abuse, of putty and paint. 
Simplicity of construction is equally desirable as strength, 
for the bucolic mind is above all others ignorant of the 
pvinciples of mechanics, and very much averse to that par- 








ticular kind of study. It is clear that the employment of 
implements of this type has not attained in ce any- 
thing approaching to the development it has received 
among ourselves. 

~ It is not solely by the use of manure that a soil is ren- 
dered fit for the purposes of pasture or tillage. A mixture 
with a soil of a different character will frequently produce 
very beneficial results. An argillaceous soil, to which is 
added a large proportion of one of a siliceous character, 
may become argillo-siliceous, in the same manner that the 
addition of a calcareous earth might transform it into one 
of an argi careous description. The t cost of 
gs Senge earth in this manner, so as to obtain fertilisa- 
tion by the combination, renders the operation of rare 
occurrence. Moreover, the success of it is doubtful. Sand 
that is brought on to a clayey land will speedily be conveyed 
by the drainage down to the subsoil, while clay spread 
over a peaty surface will soon sink by its own superior 
weight. Only very small and repeated doses can be em- 
ployed on this pian. Where the soils are of a marly 
character this process is attended with better pecuniary 
results. The property that clay possesses of losing its 
cohesive force when submitted to a strong heat is taken 
advantage of for the purpose already mentioned. The 
soil is raised in call patches, dried, and calcined in 
small heaps set up on the ground itself. The clay be- 
comes thus endowed with all the properties of silica, and 
the cinders, which contain all the organic portions, act as a 
valuable fertiliser. It is in order to benefit by these 
cinders that the same method is followed out in peaty soils. 
Irrigation and warping are also examples where land is 
improved without the application, in one sense, of any 
actual manure, as the term is usually understood. If the 
irrigation be conducted with pure water—rather a rare 
contingency—it acts simply as an aid to vegetation by sup- 
plying that freshness which it requires. But if, as gene- 
rally occurs, the water is charged with particles of an 
organic and argillaceous nature, it acts as a fertiliser as 
well, and in some degree asa manure. The same may be 
said of drainage, which introduces air to a considerable 
depth below the surface, raises the temperature in winter, 
and moderates it in summer. It moreover facilitates the 
absorption by the earth of carbonic acid and ammonia, 
and has often rendered land fertile that never bore a crop 
when undrained. There is one point to be borne in mind 
with respect to the subsequent manuring of land that has 
had its stratum fit for cultivation increased in depth by 
these means, and that is, that the greater the thickness or 
depth of the stratum the more manure it will require if 
it is desired to bring its productive capabilities to a 
maximum. Not only is there actually a greater cubical 
content of soil to be manured, but its aptitude for, and its 
powers of assimilating the fertilising ingredients of the 
manure are also enormously increased. 








THE CORNISH ENGINE. 
No. IV. 

One of the names most deserving of remembrance 
among Cornish celebrities, and for the great aid which he 
rendered to the development of the Cornish engine, is that 
of Richard Trevithick. 

Trevithick was the son of a Cornish engineer residing 
at Camborne ; he followed the profession of his father, and 
very early in life exhibited great inventive talents; but 
his career painfully showed how a great genius, from want 
of proper opportunities, commercial shrewdness, and 
those peculiar talents which are necessary to enable the 
mind not only to grasp a great scheme, or to conceive a 
brilliant idea, but to prosecute it to a successful termina- 
tion, may be martyred at the stake of disappointment. It 
will not, perhaps, be out of place to mention here, in justice 
to Trevithick’s memory, that in 1802 he took out a patent, 
in conjunction with Vivian, for a high-pressure locomotive, 
and so far perfected the scheme that an engine was made; 
and it is currently reported in Cornwall that Trevithick 
himself drove it from Hayle to Plymouth on the turnpike 
road. At that time there was but little intercourse and inter- 
communication between the various districts of Cornwall. 
The miners lived, some of them, far away from any town 
or village ; and benefiting from the stern lessons of neces- 
sity, they acquired a self-reliance and an originality which 
their occupation tended to foster. Toll-keepers were even 
more original and self-reliant than their subterranean fellow 
workers, and had less opportunities of knowing what was 
doing in the aohetel oak It is said that Trevithick 
started from Hayle with his “puffer,” and proceeded on 
his journey ; the anxiety and heat of the engine brought a 
flood of perspiration over him, which served to catch the 
smuts from the engine fire, until poor Trevithick appeared 
in Satan’s livery. In this state he suddenly pulled up at 
a toll-gate and called out, “What’s to pay!” The toll- 
keeper, more timid than wise, stood shaking in his shoes, 
and replied with a stammering tongue, “ No—nothing to 

ay, Mr. Devil, drive on as fast as you can.” If we may 
bbe an interpretation of the frightened man’s thoughts, 
we will say that probably he wondered what sharebroker 
the “ old fellow” was on an errand to fetch. 

In the year 1806 Trevithick attempted to introduce his 
simple non-condensing high pressure engine for pumping 
and winding, in the mining districts, in place of the con- 
densing engines of Boulton and Watt. He considered the 
use of the high-pressure engine would obviate the neces- 
sity of having condensing water; but that reason alone was 
not sufficient to warrant their adoption. Trevithick’s first 
high-pressure engine, or “ puffer,” as it was termed, 
was put up at Dalcoath Mine in 1806, and it was found 
todo more duty than the Boulton and Watt engines 
on the same mine, but that was owing to the wretched 
state in which the latter engines were worked. Trevithick 
received several orders, but the “puffer” did not come 
generally into use. We come now to aconsideration of the 
causes of the rapid increase of duty which soon followed. 

The monthly reports published by Mr. Lean stimulated a 
spirit of rivalry — the Cornish engineers and manu- 
facturers, who, now left to their own resources, designed 
and manufactured the engines required in the country. 








Trevithick took the lead, and proposed the use of higher 


boiler pressures, the adoption of which, together with the 
extension of the expansive principle, has contributed more 
than anything else to the t increase of duty which has 
since resulted. Boulton and Watt boilers were worked 
with steam only a little above the atmosphere, as appears 
from their book of directions for working their engines, 
from which we cull the following lines :—“ When the 
as is underloaded it ought to be wrought with steam 
able to support one inch of mercury; and when fully 
loaded it ought not to exceed two inches ; but if the engine 
be loaded to more than ten pounds and a-half on the square 
inch of the piston the strength of the steam must be 
increased accordingly. Jt is never advisable to work with 
strong steam where it can be avoided, as it increases the 
leakages of the boiler and joints of the steam case, and 
answers no good end.” In 1806 Trevithick wrote to Mr. 
Gilbert proposing to use steam of 251b, above the atmo- 
sphere, and to cut off early in the stroke, so that at the end 
of the stroke the pressure should be only 4 Ib. on the square 
inch, Mr. Gilbert wrote a reply, in which he gave a 
theoretical analysisof the subject. Subsequently Trevithick, 
after thanking es for the calculations, remarked that he 
did not think that the pressures would hold good, as Mr. 
Gilbert had pointed out, because, on expanding, the steam 
would get odie, and thereby lose a part of the expansive 
force. This shows how well Trevithick understood the 
subject, and, beyond that, exhibits with what keen percep- 
tion he translated the manifestations of natural laws. A 
that time nothing was known of the cooling effect which 
takes place with the expansion of steam, but, instinctively, 
it appears Trevithick anticipated it. Trevithick proposed to 
adapt a high-pressure boiler of his own construction to the 
great engine then at work at Dolcoath mine. He said, 
“Tt is not intended to alter any part of the engine or 
condenser, but only to work with patel steam from 
this new boiler.” He proposed an engine and boiler almost 
exactly like those at present in use, and in support of his 
proposition for the use of high-pressure steam, reasoned 
that the great mass of matter to be put in motion at the 
commencement of the stroke would, from its inertia (and 
momentum when in motion) act the part of a fly-wheel in 
regulating the motion of the engine. A genius which 
could with such sagacity and foresight handle the subject 
must be pronounced to be of no mean order. The Cornish 
adventurers were reluctant to aid Trevithick’s schemes 
to improve the duty of their engines, and it was not until 
1812 that he began to be successful. Trevithick’s talents 
were very versatile, and not only one, but numbers of 
schemes occupied his attention, which is a reason for his 
not making more rapid progress with his inventions. In 
the spring of 1812 he had occasion to erect a small engine 
at Wheal Prosper Mine, and as he was sole engineer 
to the mine he carried out his plans, which he 
had so long before proposed. This engine was 
the first engine which worked as Cornish engines 
are worked now, and with the same type of boilers 
it will therefore be interesting to give some particulars of it. 
The cylinderwas 24in. diameter, and 6ft. stroke; it was fixed 
on two strong cross beams. The condenser was near the 
bottom of the cylinder, and had an air pump provided with 
a 12in, diameter plunger, and 3ft. stroke. [t was placed 
within the house, and the air pump was worked by means 
of a small beam fixed above the cylinder. The main beam 
was placed beneath the cylinder. The load of the engine 
consisted of three lifts, viz.,a twenty-fathom lift with a 
Gin. plunger pole ; a twenty-fathom lift with a 10in. plun- 
ger ; and a ten-fathom lift with a 12in. bucket. The total 
Joad on the piston was 20 Ib. per square inch. The boiler 
was 24ft long, and about 6ft. diameter, with fire tube. 
The construction and dimensions were as near as can 
be similar to those now commonly in use, except that the 
top was flattened. The steam pressure in the boiler was 401b. 
on the square inch above the atmosphere. There was no 
throttle valve placed between the boiler and nozzle, so that 
the steam was admitted with almost the full boiler pres- 
sure on the piston, The engine with its usual load worked 
more expansively than any of more modern times, with 
the exceptiou of two or three ; the cut-off was one-ninth of 
the stroke. Taylor’s engine at the United Mines worked 
for years with a cut-off of one-tenth the stroke. We have 
no record of the duty done by Trevithick’s engine. The 
great importance of high pressures and high degrees of 
expansion began to be recognised with the introduction 
of Trevithick’s, now called Cornish boilers, and many at- 
tempts were made to improve upon the single-cylinder 
engine. Arthur Woolf, who, after being apprenticed to the 
trade of a builder in Cornwall, turned his attention to en- 
gineering, and, after removing to London, became engineer 
to Meux’s brewery, whilst there took out two patents, 
one in 1804 and the other in 1810, for improvements in 
high-pressure expansive working engines. Reviving the 
ideas of Hornblower, which were embodied in Hornblower’s 
patent of 1781, Woolf returned to Cornwall about the 
year 1813, and persevered in introducing his double-cylin- 
der expansive engine, which differed only from Horn- 
blower’s in minor matters of detail. 

Woolf, although a good practical man, had avery limited 
and imperfect knowledge of the theory of steam, as his 
specifications very clearly show. He proposed to place the 
steam cylinder in a vessel of oil, melted wax, or mercury, 
and to place it over or in a fire, by which means he imagined 
that he would be “enabled to obtain from steam of com- 
paratively low temperature, or even from water itself ad- 
mitted into the cylinder, all the effect which could be ob- 
tained from steam of high temperature ; and that he could 
thus make use of steam expanded to any required ratio, or 
of avy given temperature, without the necessity of ever 
having the steam of any greater elasticity than equal to the 
pressure of the atmosphere.” 

Woolf became engineer to several of the mines, and in 
1814 he erected the first of his engines at Wheal Abraham 
Mine. The average duty of this engine for four months 
was, according to the monthly reports, 32°6 millions. It 
was discovered that there existed a defect in a part of one 
of the castings, which being removed, the duty increased 
in the following year to 52°3 millions. The diameter of the 
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large cylinder was 45in., and the stroke 7ft. In the follow- 
ing year he erected a 53in. cylinder engine at Wheal Bar 


* Mine, which did a duty of 50° millions. The success of 


Woolf's engines spread his fame for several years, but an 
evil day rapt him. He was requi a faa oe 
interest of Mr. Taylor, to erect a large double-cylinder 
engine at Wheal Mine, which ev was put up in 
1824. The diameter of the large cylinder was 70in., and 
the stroke 10ft. This engine would probably have been 
equally successful with the former ones had not Woolf per- 
sisted in putting up, in connection with it, one of his cast 
iron boilers, which proved a decided failure. 





STATE TELEGRAPH ADMINISTRATION IN 
HOLLAND. 

A RECENTLY published report upon the condition of telegraphic 
communication in Holland,* by M. Fock, Minister van Binnen- 
landsche Zaken, dated The Hague, 18th June, 1869, affords the 
annexed particulars :— 

On 1st January, 1869, there were in Holland 2540°4 kilos. 
(1578°3 English miles) of governmental telegraph line, with 
8522°2 kilos, (5294°8 English miles) of wires—being 212 kilos. of 
lines, and 1650 kilos. of wires more than on Ist January, 1868. 
Of these lines rather more than one-half, i.c., 1390 kilos., were laid 
along the railways, and 1149°4 kilos. along the public ways, 
canals, &c. 


There were ninety Government telegraph stations open, and 
108 others, making 198 in all—seven more than on Ist January, 

The personnel in Government pay consisted of one chief of the 
department, one controller, one consulting engineer, one execu- 
tive ditto, one assistant ditto, four chief clerks, four accountants, 
nine line inspectors, eighty-one office superintendents, twenty- 
seven deputy ditto, 230 telegraphists, ninety-three telegraph 
clerks, nine overseers, three acting ditto, thirty-nine probationers, 
eleven watchmen, 175 messengers, besides mechanics and work- 
men. This staff was distributed on 1st January, 1869, as follows: 
—At Amsterdam, one line inspector, sixteen deputy office super- 
intendents, eighty-eight telegraphists, thirty-nine telegraph clerks, 
forty messengers ; at Rotterdam, one line inspector, two deputy 
superintendents, thirty-three telegraphists, twenty-four clerks, 
fifteen messengers; at the Hague, one superintendent, nine 
telegraphists, eight clerks, six messengers ; at Utrecht, one line 
inspector, two deputy superintendents, eight telegraphists, one 
clerk, six messengers; at Arnheim and Groningen, each, one line 
inspector, two deputy superintendents, seven _telegraphists, one 
clerk, and four messengers. At the other principal stations the 
proportion of clerks, telegraphists, and messengers varied from 
one to three. Many stations, however, had a superintendent and 
a messenger only, and no clerks or telegraphists. 

Respecting the tariff of charges, the report gives us the follow- 
ing information. When the Dutch lines of telegraph were opened 
on 1st December, 1852, the annexed scale of charges was adopted: 
—For distances under 75 kilos., 1 to 20 words, 0°5 florins; 21 to 
50, 1°0 florin; 51 to 100, 1°5 ftorins; for distances over 75 kilos., 
1 to 20 words, 1°0 florin; 21 to 50, 2 florins; 51 to 100, 3 florins. 

In October, 1855, and again in March, 1858, a slight increase in 
the number of words transmissible at each rate was sanctioned. 

After December, 1867, a uniform tariff of 0°5 florins, or about 
104d. for messages under twenty words, with an addition of 0°25 
florin, or 5d., for every ten words extra, was adopted. This charge 
was again reduced on Ist January, 1868, to 0°3 florin, or 6d., for 
twenty words, and 0°15 florin, or 14d., for every twenty wordsover. 
There are special tariffs for messages forwarded into or through 
Belgium or Germany, or by the International Companies tele- 
graph cables. 

A comparison of the number of telegrams received and trans- 
mitted in 1867 and 1868 shows, in the latter year, an increase of 
70°26 per cent. of home telegrams ; 19°80 per cent. of telegraph 
communications with and vid Belgium ; 12°45 per cent. of tele- 
graph communications with and dé Germany ; 15°95 per cent. of 
telegraph communications with and vid Great Britain ; and a de- 
crease of 82°35 per cent. of telegrams sent from Belgium into 
Germany vid Holland; 7°35 per cent., Belgium and Great Britain; 
10°31 per cent., Great Britain and Germany. ; 

The number of telegrams for which payment was received by 
the Telegraph Department during the year 1868 amounted to 
1,496,544, against 1,113,037 during the preceding twelve months. 
Of this number 59 per cent. were “home” messages. 

The monthly receipts of the department from all sources 
ranged during the year 1868, from 34,723 florins, or £3038, in 
January, to 49,375 florins, or £4320,in October. The total 
receipts for the year amounted to 497,719 flurins, or £43,550. 

The total disbursements amounted to about 835,060 florins, 
i.e. £73,062, of which 635,000 florins, i.e. £50,262, was for 
expenses of personnel and matériel and repair of works and 
buildings. 

The amount of telegraphic business performed at Amsterdam 
(estimated by the number of messages) was 2to 1 as compared 
with Rotterdam, 10 to 1 as compared with the Hague, and 
in a still higher proportion compared with the other stations. 
Estimated by the receipts, these proportions were in a still 
higher ratio, 

The annual increase in business cannot be stated exactly. A 
contrast of the least and most favourable years in the ten year 
period immediately preceding 1st January, 1862, shows the follow- 
ing differences:—Un “home” business, 24°44 per cent. ; commu- 
nications with and through Belgium, 28°78 per cent. ; Germany, 
20°68 ; Great Britain, 17°16. 

A few other items may be noted:—In every 100 home tele- 

s there were, of messages under 20 words 85°89 per cent. ; 
21 to 30 words, 9°20 per cent.; 31 to 40 words, 3°12 per cent. ; 
41 to 50 words, 0°93 per cent. ; 51 to 100 words, 0°78 per cent. ; 
over 100 words, 0°08 per cent. 

An average of a hundred of the same telegrams showed the 
following results on examination :—Government messages, 0°39 ; 
Bourse transactions, 12°39; trade and shipping intelligence, 
49°82 ; press ditto, 3°36 ; private affairs, 34°04. A comparison 
of the annual returns for the sixteen years between 1852 and 
1868 is stated to prove that the business transacted has increased 
21 per cent. during that period. The rates have increased 19°95 
per cent., and the expenditure, exclusive of prime cost of new 
works, 15°46 per cent. during the same time. 





SouTH KENsINGTON MusEuM.— Visitors during the week ending 
2nd April, 1870:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 . Museum, se mang Meyrick and other 
galleries, 2967. On. _——. Thu , and Friday (admission 
6d.), from 10 a.m, till 6 p.m., 2494 ; Meyrick and other 

leries, 261; total, 19,742; average of corresponding week in 
ormer years, 9939, Total from the opening of the museum, 


“e 4 Verslag aanden Koi over den Toestand der Telegrafen in Neder- 
The Hage eelden and Mingelen. 





and in het jaar 1868.” e: 1869. Van Wi 





METAL TRADES, &c., OF FRANCE, 1869. 
‘WE have now before us the official returns complete of the com- 


merce of France for the year. The Tesults show an 
improvement as com’ with 1868, the totals being as follows in 
millions of francs :— 

1869. 1868. 


heater i. « «i « BS dae ie a 3304 
neti. a: < ao fo... oe 


Total .. -. .. 627i mil f. 6004 mil. f. 
Giving an increase in equal to 280,000, with a 
diminution of £5,200,000 in the imports. The fact is ex- 


plained by a and consequent reduction in the amount 

of corn and alimentary matters required from abroad. As 

seqeode sapere Oo com of 1869 is larger than that of 1867 or 

1868, but it is more than four millions sterling below that of 1866, 

and rather less than that of 1865. ; 

pd ye rng ree ny Teepe trades will be 
y 


shown following totals, derived from the present and former 
returns :— 

- Francs. 
180% 2. ec co ce 95,550,959 .. co oc ce 12,690,711 
100 5c‘ en’ om co 91,987,008 .. co an co 17,881,000 
1889 ne ce ce ce (89,127,508 .. «- oe ae 16,387,409 

It will be seen from the preceding that while the imports 

have fallen off to the extent of about ,000, the exports ~< 


not increased more than £161,200, so that there is no progress 
the foreign trade of France as far as the metals are concerned. 

It is, however, very important to show, as we have upon former 
occasions, upon what classes of goods the increase and deficits have 
fallen, and this will be evident from the following lists of imports 
and exports for the two past years :— 








Imports. 
1869. 1868, 
Francs. 
Pigiron «+ «2 «2 © 634,045 .. os «+ 1,685,065 
Bar iron of allkinds .. .. 1,450,113 .. .. .. 1,702,324 
Ralls .c sc 0s o8 of of 11,825 .. of « 10,719 
Angle and Tiron .. .. o» 43,303 .. 59,292 
Raw iron with the scoria .. 9,899 .. 18,329 
Iron plate .. «+ «+ o# «+ 188,677 .. 341,113 
Tin and other plate... .. -. 290,575 .. 356,340 
Thin sheet iron.. .. .. +. 710,620 .. oc o« 606,445 
Trom wire «2 -- o2 «+ « ME SEE 2. cc ce 149,901 
GE cc ce cc ce 0 co See eo cc -- 8,206,461 
Copper.. .. -. -- «- ee 32,962,646 . .. «» 37,805,855 
Ditto, rolled, &c. .. «+ +» OS SS 571,941 
Lead 2s co co ce co co 19,518,636 .. .. «. 16,303,793 
Ditto, ditto.. se «+ «2 + nil. oo 06 of nil. 
Zinc .. ce co ce co ce 19,078,706 - «+ 18,688,658 
Ditto, ditto.. .. «. «2 +» 5 ee 08 es 364, 
Tiss wc. om ce co cc op. QUBEAEE << cots “QRREE 
Exports. 
1869. 1868. 
Francs. 
Pigiron .. «2 «+ © + 156,642 oe .." oo 110,298 
Bar ditto .. «. «+ «+ ef 151,819 .. «2 «. 93,304 
_ aaa -- 841,898 .. - 867,847 
Angle and T-iron o nil, oe nil. 
Raw iron .. «+ e+ «+ os nil. ee nil 
Iron plate «« «+ «2 «2 + 223,785 22 .- oe 123,538 
Tim, &c., ditto .. .. ss oe 105,011 ss «. oe 20,779 
Thin sheet iron.. «+ «+ +« nil. ++ 00 ef nil. 
Iyum Wire co co cs ce oe SE “rk: es? oe 84,896 
Pac 66 .o0 @8 26 98 411,674 .. .. .. 212,319 
Copper.. .. -- «+ «- ++ 45,585,658 .. .. .. 7,196,678 
Ditto, rolled, &c. 3,496,160 5,189,076 
diate eta — — A 
Ditto, ditto.. .. .. .. «. rte 301,498 
ag i = 
Nae ae 814,866 .. .. .. 714,161 
_—_ eigencapagre eo co 672,852 ee ee = 475,969 


It will be seen by these lists, first, that with the exception of 
rails, of which the total is scarcely worth notice, and thin sheet 
iron, which shows a large increase, France wasa much poorer 
customer last year than in 1868 for all kinds of cast and wrought 
iron, while her exports of the same ey show an 
increase, and in, some cases a large one ; rails form the only 


exception. : 
The total imports and exports of iron are as follows :— 
1869 1868 
Francs. Francs. 
Imports .. .. «. «oc «+ 38,496,201 .. 4,930,148 
Exports .. «2 «2 «+ «+ I,IIL,432 oe .. «- 1,000,162 


These totals are small, and the improvement in the exports, 
which would have amounted to £13,500 but*for the decrease in 
rails, is reduced to the insignificgnt sum of £4451. 

The item of steel shows much more important results ; in this 
case we find the imports increased about 25 per cent., and the 
exports nearly doubled, the whole trade being very nearly equal 
in amount to that in cast and wrought iron of all kinds. 

The trade in copper shows serious reduction, while the contrary 
is the case with respect to lead. 

As regards consumption, it may be remarked that there has of 
late been a great falling off in the quantity of iron sent to Paris for 
building purposes ; the entries for January, 1870, being 1609 tons 
of wrought iron and 794 tons of castings, against 3319 tons and 
1417 tons respectively in the same month of last year. On the 
contrary, the accounts from the iron districts are satisfactory ; 
orders are abundant in the Haute Marne both for wrought iron 
and castings, and especially for iron made from charcoal pigs ; in 
the Moselle pigs for refining are in good demand, and the orders 
large. Inthe north there is a good business in double T-iron; 
prices generally firm, with a tendency towards a rise. 





THE STABILITY OF PERMANENT WAY. 


BARON DE WEBER, director of the Saxon railways, in orderto clear 
up doubts relative to the causes of certain accidents, has made a 
careful study of the stability of permanent way, which has 
attracted much attention. The work was presented the other day 
to the Paris Society of Engineers by a member, M. Nordling, 
who said that nothing he had read for twenty years had so 
increased his knowledge on the subject in question. 

The primary portion of the work deals with the history of the 
various kinds of rails, fish-joints, &c., in use, and the latter gives 
the result of various experiments. 

Amongst other conclusions, the author says that experiments 
made with fish-joints leave no doubt whatever of the superiority 
of the form of fish-piece adopted by the Orleans and Lyons Rail- 
way companies. 

Baron de Weber made a series of experiments with the hydraulic 
press in order to ascertain the power of resistance to bursting 
the gauge of the various parts of the permanent way, but 
the fon railway, on which the trials were made, has weak 
rails and sleepers of soft wood. The following were the 
results obtained— a pressure of one and a-half to two and a-half 
tons was sufficient to separate the sleepers from the ballast. This 
pressure is less than that exercised by a mass weighing thirty 
tons, and passing round a curve of 300 metres radius, at the rate of 
twenty-eight miles an hour. 

The nature of the ballast is without infl on the resist 
The resistance afforded by the ballast against the ends of the 
sleepers is very small, and stakes and stones in the same position 
have scarcely any effect in resisting displacement. The lateral 
resistance of the rails is in Fn mayer to the weight which they 
support ; it is doubled by a charge of twenty-eight tons, as com- 
pared with the same way when free. e tend to displ 








ment observed in the case of certain curves appears to arise from 
the employment of rails not previously 


and permanently bent. 


The rails are held to the sleepers by means of three forces, 
namely, that of the spikes, of the friction of the rail on the 
sleeper, and of that of the wheel on the head of the rail. The com- 
pity of oak sleepers is nearly doubled in those parts which 

ve already served to support rails. A load of six and a-half tons, 
which causes a a of # of an inch where the wood is in- 
tact, produces double that effect in parts which have supported a 
rail for five years, which corresponds with a depression of ,'; for 
nearly six Fac of pressure per square centimetre in the un- 
used portions of the sleepers, and the same depression for only four 
kilogrammes of pressure on the used parts. These effects are 
considerable, but they are diminished in practice in consequence 
of the dispersion of the load over many points, on account of the 
rigidity of the rails. An i in the ber of sleepers is not 
the best remedy for such depression. 

In the case of a permanent way in use, observation has proved 
that the compression of the ballast is very small, and that of the 
sleepers ,'; of an inch for one and a-half tons of load distributed 
over 220 square centimetres of surface. 

The resisting power of spikes is but feeble, and decreases when 
movement commences, 

The effect of a cause repeated is greater than that of a simple 
action, although the latter is ter than the sum of the former. 

The Baron reports the results of many experiments on the re- 
sistance of cramps, chairs, joints, &c.; a cramip, he says, holds 
better, at any rate at first, in an old hole that has been filled with 
a trenail or spike. 

Enlargements of the gauge to the extent of .*, to 1° of an inch 
are produced bysmall forces; a horizontal pressure of four tonsgives 
rise to dangerous changes, after which a smaller force is sufficient 
to complete the mischief. 

The number of sleepers does not proportionately increase the 
resistance of the rail to movement, the spikes givi . 
cession. ng way in Suc- 

One of the most curious facts discovered is, that momentary 
displacements of the rails to the extent of an inch disappear 
through elasticity, they being produced rather by the rotation 
on their bases than the lateral movement-of the rails. 

Ordinary joints employed in France offer less resistance than 
the nmol joints which are pretty generally used in Germany, 
in the proportion of seven to ten. 

Perhaps the most important fact which might have been 
derived, but has not been sufficiently insisted upon, relates to the 
influence of load upon lateral resistance. Baron de Weber gives 
the following figures under this head :—Under a horizontal pressure 
of half aton between the rails when not loaded the divergence is equal 
to # of an inch, but the change is imperceptible when the road is 
charged with a locomotive and tender weighingeleven tons. A pres- 
sure of two tons and three-quarters extends the rails 1,° in. 
when not loaded, but only to the extent of ,4, in. when loaded as 
above. It requires a pressure of six tons to deflect the rails, when thus 
loaded, to the extent of 1,°,in. Uther experiments were made with 
the cramps loosened and the rails greased, to show more forcibly the 
effect of the friction of the wheels on the rail head. As the prin- 
cipal part of the resistance of the permanent way to spread- 
i is furnished by the friction of the tires, it is clear 
that the resistance decreases with diminution of the friction ; 
thus it is observed that accidents are particularly frequent 
when the rails are glazed with frost. When, in consequence 
of the jumping motion of a six-wheeled carriage, one of the 
wheels ceases to bear, while it continues to exert a lateral pressure 
upon the rails, the resistance of the way is most seriously com- 
promised. 

The Baron made a series of special observations on the springs 
of engines, and discovered that in the case of six-wheeled locomo- 
tives the load on the front wheels rose to eight tons instead of the 
normal figure of three tons and a-half, and that at the hind wheels 
to ten tons, in place of five and three-quarter tons, while it fell at 
times to one and a-half tons in the case of the latter, and to zero 
in that of the former. Here may be the cause of many a mysterious 
accident, 

The conclusions at which the Baron arrives are :—(1) that the use 
of tires of less than five inches should be absolutely abandoned ; 
(2) that vehicles with four wheels offer more security than those 
with six ; (3) that the future permanent way will certainly be that 
of Hartwich, which has no sleepers, but which is formed of rails 
of great depth, forming veritable girders which distribute the load. 
M. de Weber, although in charge of less than two hundred miles 
of railway, is placed in a peculiarly favourable position for such 
experiments as those referred to in his book, as his duties embrace 
at _ the working of the line, the permanent way, and rolling 
stock. 











Gas LIGHTING IN Paris.—On Friday last the Municipal 
Council of Paris authorised Messrs, Tessié du Motay and Co. to 
lay down on the Boulevard des Italiens pipes for the oxygen gas 
which they have succeeded in producing at a low price, viz., 
30 centimes per cubic metre. It is proposed to renew the ex- 
periments for the system of oxyhydric gas lighting, which were 
made in January and February, 1869, in the court of the 
Tuileries, at the request and to the satisfaction of the Emperor. 
According to the report of the inventors and promoters a saving 
~ 50 per cent. would be effected by Parisian consumers.— Daily 

ews. 


METEOROLOGICAL OBSERVATORY AT Montsouris.—The Ministe> 
of Instruction of France has included in the budget of 1870 the 
sum of 60,000f. (£1500) for the service of the observatory established 
by M. Charles Sainte-Claire Deville, on the plateau of Montsouris. 
The objects of the observatory will be to study carefully the climate 
of the Paris basin, the discussion and calculation of anterior obser- 
vations, the comparison of meteorological returns, home aud foreign, 
sent in to the Central Observatory. The results of all these obser- 
vations and labours will be regularly published, as well for the 
benefit of scientific as practical men. Two-thirds of the appro- 
priated sum will be devoted to personnel and the remainder to 
matériel, 


Gas IN Paris.—The remarks made under this heading recently 
are strengthened by the appearance of the annual report of 
the Paris Company, presented to the general meeting of share- 
holders two days since. The results of the working of the com- 
pany during the year 1869 were superior to those of any former 
year, the consumption having reached 145,199,424 cubic metres, 
being an increase of six and a-half millions as compared with 1868. 
Of the above total consumption 21,399,105 cubic metres were con- 
sumed during the daytime—that is to say, for heating purposes 
in manufactories, shops, and private houses—and in this case 
there was also an increase to the extent of two and a-half millions, 
or more than three per cent. ; and as all Paris is supplied by this 
one company, this increase shows the progress made in the use 
of gas for heating purposes. The gross receipts for gas amounted 
to 36,038,041f. (£1,441,522). The number of jets employed in 
lighting the streets was 36,188, being 908 more than during the 
previous year ; and the private customers had grown from $1,000 
to 86,540. This has been achieved by the introduction of pipes up 
the back staircases of a great number of houses, and thus inducing 
the tenants to adopt gas in their kitchens, and sometimes, though 
rarely, other apartments. The company lays the gas on to any 
house, on the sole condition that the proprietor agrees to employ 
nine burners. The lodgers are free to use it or not as they please, 
and each pays for his fittings and the loan of a meter. Since 1854 
the consumption of gas in Paris has grown from 40 to 145 cubic 
metres, while the dividends increased from 40f. to 120f. in 1868, 
on the shares of The complete monopoly of the company 
ended with the last-named year, and, according to the new treaty 
between the municipal government and the company, the former 
shares profits beyond a certain sum ; with this reduction, how- 
ever, the dividend paid on the 1869 account amounted to 102f., or 





more than 20 per cent, 
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COMPOUND ENGINES OF THE SCREW-TUG FILGA—8s0-U.P. NOMINAL, 


DESIGNED BY MESSRS. PERKINS, CONSTRUCTED BY MESSRS, HODGE, 


Two generations have all but away 
since Jacob Perkins preached the gospel of 
high-pressure steam — high-pressure above 
and beyond any high-pressure with which 
modern engineers have to do. We think it 
something to boast of that the engines of the 
North London Railway use steam of 160 lb. 
pressure; but Jacob Perkins proposed to use 
steam of 1000Ib., and actually did use it 
under certain circumstances. The great 
body of mechanical engineers labour under 
the impression that Jacob Perkins’ ideas 
died with him. No notion could be more 
erroneous. His ideas live with his grand- 
son, and we saw them in practical applica‘ 
tion on Wednesday last, on board the steam- 
tug Filga, the property of Mr. Henwood. 
On board this boat, we confess that we stood 
for the first time over a marine boiler carry- 
ing 200 1b. of steam. Time and space alike 
forbid us to enter into details. It must 
suffice to say that the boiler consists of a 
great number of wrought iron tubes, about 
3in. diameter outside, and varying in length F 
from 12ft. to 10ft., within which the water “4 
is contained and round which the heat plays. ~ 
The engines of the Filga are illustrated, as }) 
far as general arrangement is concerned, in 
the annexed engraving. They consist of 
four cylinders, arranged steam hammer 
fashion. The two upper cylinders are highe 
pressure, | 5in. indiaweter. The low-pressure 
cylinders are immediately beneath them. 
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They are 32in. diameter, the stroke of ey 
both being only 1ft. The valves are all of == 
the double-beat Cornish type, raised from | | / ) i] 


their seats by spindles driven by eccentrics, 
but dropped by the pressure of the steam 
acting on the plus area of one valve. The 
surface condensers are of a peculiar con- 
struction, of which we shall have more to 
say. The circulating water is driven through 
it by a pump worked by an eccentric on the 
screw shaft. 

The Filga is ef the ordinary Thames 
screw-tug type, and it is doubtful if engines 
of any other form of 80-horse power 
nominal could have been got into her, 
She is 70ft. long, 14ft. beam, and draws 
10ft. She has a three-bladed common pro- 
peller 9ft. 6in. diameter, and 12ft. 6in. pitch. The boiler has 
not less than 2200 square feet of heating surface, the grate sur- 
face being but 30ft. The estimated consumption is a little 
under 2 1b. of coal per horse per hour, but the actual consump- 
tion appears to be much less, On this point we shall have 
something more to say. 

The engine illustrated in the annexed engraving is almost pre- 
cisely the same as that of the Filga, the only difference being 
that the cold water circulating pump is arranged vertically out- 
side the engine frame instead of horizontally, as shown at the 
left of the cut. 

The Filga left Blackwall on Wednesday for a run down the 
river. The trip was in no sense a trial trip. It was simply in- 
tended to prove to a select body of engineers that it was possible 
to work 180 1b. steam at sea; and so far it was completely suc- 
cessful. Steam was easily maintained throughout the trip at 
150 lb. to 190 1b. How such pressures are dealt with we must 
explain at another time. No trace of steam was to be seen 
about engine or boiler, because the joints are absolutely steam- 
tight. 

The tide was strong against the little vessel on her run down, 
yet, on the measured mile in the Lower Hope, she attained a speed 
of 8°33 knots, with nearly one and a-half knots of tide against 
her. This was not a trial run, and no special precautions were 
taken to secure a good result ; but there is no doubt that the 
result was very good indeed considering the size of the boat. The 
general particulais of the run may be thus summed up :—The 
Filga left Blackwall at 12°30, passed North Woolwich Railway 
Pier at 12°55, and Erith at 1°47 p.m. Gravesend was reached at 
2°48, Thames Haven at 3°38, and the run back was made at such 
apace that Blackwall was reached at 6°40. Throughout the 
working of the engines was most satisfactory. They are of 
enormous strength, and deserve, from their peculiarities, a 
separate article to themselves ; and the same may be said of the 
boilers, We shall return, in an early impression, to the con- 
sideration of the work now being done by Messre. Perkins. 





60-HORSE POWER HIGH-PRESSURE ENGINE. 


WE give this week illustrations of a well-made 60-horse power 
high-pressure steam engine, capable of working up to 80-horse 

wer, made by Messrs. Whieldon, Lecky, and Lucas, of Lam- 

th, for Mr. Charles Cadby’s new pianoforte manufactory in 
Leather-lane. 

This engine is mainly noticeable for its proper strength, and 
also for some well thought-out specialities; principally in the 
slides valves, having the ports of large dimensions and the back 
expansion slides easily adjustable while in motion. The cross- 
head guide blocks also move in recessed grooves, thereby being 
more protected from dust, and easier cleaned than with side plates. 
The engine is fitted with wrought iron shaft, crank, and con- 
necting rod, also with Porter's patent governor, acting on a 
balanced throttle valve, with complete control over the steam. 
The bed-plate of the engine is box-shaped all round, thereby 
giving it the character of a girder, with great additional strength. 

t is altogether a good example of a plain, thoroughly sound, 
modern horizontal engine of good finish and economical working. 





DeatH BY Drownine.—A melancholy death by drowning 
occurred on the Avon at Warwick late on Monday evening. Mr. 
Ashby, an engineer of London, who had gone to Leamington to 
superintend tbe erection of machinery at the sewage a was 
boating on the river about half a mile above Warwick Castle ; his 
boat capsized, and he and a companion were thrown into the 
water. Mr. Ashby could not swim, his friend could, and endea- 
voured to save him, but failed, and swam to shore alone. The 
deceased leaves a wife and three children. 

DeratH or M. DepauGE.—At the last reported meeting of the 
Société des Ingenieurs Civils of France the president announced 
the death of M. Debauge, one of the members of that society, 
He was in early life a student of the Ecole Centrale, and subse- 
quently engineer of the Monterau and Troyes, the Tours and 
Nantes, and the Southern Railways. He was much occupied dur- 
ing his last years with the tion of i ways. It was 
he who made the line f rom Fougéres to Vitré., 

















MEASURING THE FLOW OF GASES. 

THE instrument illustrated in the aunexed engraving is a modi- 
fication (by M. Antoni de Negro, of Genoa, of the apparatus of 
M. Bunsen for arriving at the specific gravity of gases by deter- 


mining the duration of their discharge from very small apertures. 
The cylinder C, containing the gas under examination, is immersed 
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in the mercury, as shown intheengraving. The cock r is opened, 
and the gas begins to tlow from the nozzle 0. The mercury 
gradually rises in the cylinder till it reaches k, where it completes 
the electric connection between the wires leading to the clock. 
The clock is thus set going, and continues working until sto: 

by the current through the wires, joined by the arrival of the 
mercury ath, The time shown by the clock is of course the time 


occupied in each case, a simple calculation affords the specific 
gravity required. In Les Mondes for March 17th will be found a 
description of this apparatus, as well as of that of M. Bunsen, 





BEALE’S IMPROVED GREASE INJECTOR. 


WE illustrate in the annexed engraving a neat kind of 
injector invented by Mr. B. Beale, and manufactured by Messrs. 
Frost, Noakes, and Co., of Brick-lane, Spitalfields. The instru- 
ment requires no particular description, as its construction is very 
clearly shown in two forms in Figs. 1, 2, 3, 4. Strictly s ing, 
it is a little pump worked by wit wing the central plunger or 
valve by the handle shown, when the grease enters from the cup 
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or receptacle shown in Figs. 2and 4, The handle is then pushed 
in and the grease injected. One of the great advantages claimed 
for these injectors is that they may be attached to the steam pipe 
close behind the throttle valve, therefore lubricating eve cain 
art without the fear of leakage by cocks; also, by the lubricant 
ing forced in, there is no fear but that the steam is thoroughly 
saturated with the grease. The engine driver can thus satisfy 
himself as to quantity and precision of feed. 





Tue United States Daricn Surveying Expedition was at last 
advices delayed for want of labourers, for whom a vain search had 
been made at Portobello, and all feared the Darien Indians. It is 
expected that suitable men will be got at Aspinwall. 

THE following is a remarkable instance of the advantages to the 
trading communities of this country of the opening of India and 
the East for traffic by means of the new route through the Suez 
Canal :—‘‘ The steamship Danube, consigned to Messrs. Stoddart 
Brothers, of Liverpool, sailed from Bombay on the 12th of Feb- 
ruary last. Her cargo consisted of 4000 bales of cotton, which was 
discharged at the Albert Dock in the unprecedentedly short space 
of nine hours. Messrs. Learoyd Brothers, cotton spinners, Grove 


Mills, Huddersfield, received, through Messrs. k. Hooton and: 


Co., a few bales of this cotton at their mills on Friday, the 25th. 
They lost no time in putting it into work, and on Tuesday, the 
29th of March, samples of yarn manufactured from it were sent 
out by the Danube on her return journey, by the same route, to 
the Chambers of Commerce in Bombay, Singapore, Shanghai, 
Hong Kong, and Yokohama—the whole time elapsing from the 
vessel leaving Bombay to her again sailing from Liverpool with a 
full cargo being forty-five days, the voyage alone by the ordinary 
sailing route, round the Cape, usually averaging 100 to 120 days. ’ 
TowER SUBWAY.—We regret our inability to announce that the 
subway has been opened for traffic, The working arrangements 
are not yet such as satisfy the engineer, and Mr. Barlow is right 
in endeavouring to reach perfection as nearly as it may be attain- 
able, before commencing, with liability to interruption, the 
incessant running of the carriage, which will be demanded after 
the communication has been opened. The opening of such acom- 
munication as this is a very different affair from the opening of a 
new railway, in which it is comparatively easy to judge of the 
sufficiency of road and rolling stock. In this case road and rollin; 
stock, and the mode of applying power, are entirely novel, an 
considerable difficulty has been experienced in solving a problem. 
or rather in perfecting a practice, which has not before e d 
the attention of either civil or mechanical engineers, Mr. Barlow 
is the exemplar in showing how to make the egg stand 
on end; it will be easy enough to imitate his examplé 
when he has concluded, as we hope he will do successfully, his 
experiment. The carriage has been running to and fro daily 
throughout the week, with to'erable, though not complete, 
success, The main difficulty seems to arise from the want of a 
satisfactory means of communication between the engine-drivers 
in the shafts and the conductor of the omnibus, so that they may 
work to each other’s hands, and apply the one their clips and the 
other his brake, as need cae. To this end a more efficient 
system of si, ing seems indispensably necessary, and should in- 
ude such means of communication as will keep the engine-driver 
informed as to the positions of the carriage at different stages in 
its passage through the subway. We venture to th.nk that, as 
proposed to be worked, the long gradients of 1 in 30, for nearly 
of the subway from each end, are a disadvantage, and involve wasted 
momentum. A short descent at each end for facility in starting, 
with a long level run in the middle, would have obviated to a great 
extent the difficulties that are being experienced ; in the descent 
the carriage —— greater momentum than can be utilised—in 
fact, the brake has to be applied in rece Mytey and the hitch 
from 


usually occurs at a short di ce e end of the journey, 
before the ascent has been completed. Captain Tyler, R.E., rail- 
way inspector of the Board of Trad we believe, rendered 


valuable assistance to the engineer, and we feel sure that he will 





required for the discharge of a volume of gas contained between 
kandh, The ex riment is then repeated with air under pre- 
cisely the same physical condition, Having ascertained the time 


offer no obstruction to the public opening vexatiously or inimically 
to the interests of the company and the public. 









































THE ENGINEER. 








DRESSING MILLSTONES WITH THE DIAMOND 
x OR “ BORT.” 

A REMARKABLE revolution has been in progress during the 
last two years in a department of the mechanical operations 
connected with the manufacture of flour, and various facts asso- 
ciated therewith are worthy of record, not only on account of 
the importance of the manufacture, as supplying the “staff of 
life” for our daily wants, but also because they possess consi- 
derabls interest from a mechanical point of view. We do not 
propose to enter very minutely into detail, nor to deal very 
largely with technicalities which could interest the miller only: 
at the same time we may have to mention some facts that are 
most probably known tw all our readers. 

The character of the grinding surfaces of the millstones has a 
great deal to do with the quality of the flour produced. After 
the grinding operatien the flour is separated, by “dressing” or 
sifting, into different qualities, and from the same grain one pair 
of stones will produce a much larger proportion of the first and 
finest quality than another pair. This depends on the “dress” 
or surface condition of the stones. The face of each stone has 
a number of grooves or “roads” formed upon it, the surfaces or 
“lands” between these grooves being the parts which effect the 
grinding operation. It has hitherto been the practice to produce 
on the lands the roughness necessary for grinding entirely by 
hand, by means of a steel chisel, pick, or bill; and considerable 
skill is required by the operator or “stoneman,” who strikes 
in a peculiar manner and so as to just crack the surface 
of the stone. The roads of the stone are arranged in 
sectors, all in one sector being parallel to each other, 
and the “master” or longest road in each sector being ina 
radial position. This arrangement is, however, sometimes de- 
parted from. The cracking or dressing is generally done in lines 
which are parallel to the roads, and at minute distances apart. 

Millstones when grinding night and day are usually re-dressed 
by the handbill once in six days. In large mills the stonemen 
are kept exclusively at the work of dressing, and in consequence 
attain as great efficiency as is possible at this description of 
work. In small mills, however, such as are scattered over 
country districts, this is not possible, as the men cannot wholly 


"| grinding surfaces, The subject has not failed to attract the at- 








occupy themselves with dressing, but have to attend to all sorts 
of work, and cannot attain the same proficiency. With the best 
and most careful hand-dressing possible, the millstones, for from 
thirty to forty hours after being dressed, cut up the wheat very 
much, making the meal rough and unequal,— the flour being in 
consequence specky and irregular, the bran small and badly 
cleaned, and the proportion of flour-sharps, middlings, or second 
quality, large;—and in proportion as the millstones are less per- 
fectly dressed these evils increase. In addition to the im- 
portance of the dress or cracking being well done, it is also of 
great importance to have the millstone face, or grinding surface, 
absolutely true and level; much difficulty, however, is expe- 
rienced in keeping the millstones true—the tendency being for 
a portion or section of the grinding surface to get out of truth 





























with the rest. Indeed, under the system of band-dressing it has 
been found impossible to prevent this evil from arising, more or 
less, notwithstanding the most careful use of the proving-staff. 
The application of the staff to the surface of the stone is the 
only means hitherto in use for testing or indicating the truth or 
level of milistones, and it has long been felt to be imperfect, a 
more thorough and accurate method being much wanted. Many 
practical and careful millers consider the truth and level of the 
millstones as of more importance even than the quality or per- 
fection of the were dress, and recent experience with im- 
proved arrangements very much tended to confirm this 
opinion. We feel sure that every miller who has given the 
matter consideration will agree with us, that these two defects 
are all but inseparable from the system of dressing by hand— 
namely, an imperfect dress and a want of truth and level in the 
mil]stone face. . 


over-estimated of any sound improvement so essentially affecting 
their use and action as one relating to the “dressing” of their 


tention of inventors and patentees, and a great variety of ap- 
pliances have been proposed from time to time, Amongst these 
there have been various combinations of mechanism which, in 
imitation of the ordinary hand-dressing, have been designed to 
actuate a steel bill or pick, the objects of such mechanism being 
to render the action more uniform and regular, and to dispense 
with extreme skill on the part of the operator. Some of these 
combinations have comprised arrangements for making the lines 
of the cracking accurately parallel and at uniform distances 
apart; but in none of those designed for using the steel tool is 
there any provision for, or arrangement conducive to, the main- 
tenance of the truth and level of the stone; and as none of 
them have come into use, it may be safely assumed that they 
have not satisfied the requirements of the case. 

No attempted improvement in dressing millstones has as yet 
attained any practical success, that has not comprised the use of 
“bort” for the cutting tool; at the same time it may be 
interesting to refer to one of the machines proposed for operating 
with a steel bill, as not only was it anterior to any proposal to 
use the diamond or bort, but it also contained various mechanical 
appliances, which, with suitable modifications, have been adopted 
in the successful bort machines, and its designer may, there- 
fore, justly claim to have contributed something towards the 





ultimate success. The machine to which we refer is the inven- 


FIG.4. 
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regulated to any height desired above the surface of the stone 
upon which it is intended to operate. The tool carrier & is con- 
nected by a joint to a lever n, actuated by the cam g, the abrupt 
projections of which give an increased action to the hammer. 
This lever n is thrust away from the said cam by a spring o fixed 
to the carriage F in such a that contact only takes place 
in proportion as the spring is compressed by the pressure of 
the lever k. The action of this mechanism is rendered more 
sensitive by the combination of several spring levers all controlled 
by the same handle A. It will hence be perceived that the more 
the lever 4 is pressed down the more action the cam g has on 
the lever n, the ascent and descent of which is communicated 
exactly to the hammer, and in this case the latter acts on the 
stone to a correspondingly greater depth, the reverse of which 
will evidently take place if the lever h is moved in the reverse 
direction. Wher this lever is raised it comes in contact with a 
lever p, the extremity of which works in a fork r, and acts 
against a screw s, which can be raised or lowered to any desired 
degree to limit the ascent of the said lever p. To this latter is 
jointed a vertical rod ing a ratchet or catch t, which gears 
into the grooves or teeth of the ratchet cylinder E. In this 
manner the greater the ascent of the lever p the further the 
catch ¢ will cause the cylinder E to rotate, and the more the car- 
riage D will be displaced on the screw rod b. 

“It now remains to explain the driving gear and the trans- 
mission of movement to the various parts of the machine. The 
pulley wu, mounted on the vertical fly-wheel shaft G, receives 

: motion directly from the driving 
power; this shaft communicates move- 
ment by the aid of a pair of bevel 
wheels to the horizontal shaft H, the 
end of which carries a grooved pulley 
round which passes a cord, passing 
also round a similar pulley on the 
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shaft f, carrying the cam g which 
actuates the double bevelled hammer 
or tool m, as above described. The 
workman directs the tool carriage F 
by hand to any point of the width 
or depth of the machine, whilst, by 
raising the handle A, he also deter- 
mines at will the movement of the 
lower carriage D, and causes it to act 
successively by means of the ratchet 
cylinder E and screwed rods }, on 
every point lengthwise of the machine. 
Thus the attendant-operative can not 
only move the tool or hammer m 
instantly to any possible point of the 
millstone A, and cause it to attack 
the surface with any force or to any 
depth required, but he can also hold 
the tool fixed upon any one particular 
point as long as he thinks fit. When 
the carriage D is at the end of its 
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course it is taken back to the starting 
point by means of a crank v, which 
acts directly upon the ratchet cylinder 
E. The wheels c then slide upon the 
screws 6, which remain fixed. To 
keep the driving-strap or band on the 
pulley u at its necessary tension, 
whatever may be the position ef the 
carriage D on the frame B, an elastic 
cord or band must be used for that 
purpose. The sand or dust produced 
during the work on that part of the 
stone under operation, is constantly 
expelled by a small bellows z, actuated 
by each upward movement of the tool 
carrier k,” 

We have in this machine a hori- 
zontal rectilinear sliding movement, 
which causes the cracking to be done 
in straight lines, and a screw-feed 
motion at right angles thereto, by 
which those lines are made at regular 
distances apart. Any arrangement 
for securing the truth and level of 
the stone is, however, wholly absent, 
the frame, resting on the stone, covers 
too small a surface, and the inner 
corner of it being over the central part 
of the stone which is always somewhat 
depressed below the outer part, must 
be held up by a special support, the 
adjustment of which would always 
be uncertain; otherwise the frame 
would rock on the two corners which 











tion of a Parisian miller, P. J. Morisseau, patented in this country 
in the name of G. Davies, of Serle-street, on the 9th April, 1851, 
No. 865, and is shown in vertical section in Fig. 1, and in plan 
ijn Fig. 2. The following description is from the specification :— 
“The machine rests by its own weight upon that part of the 
millstone A, which it is desired to operate upon, and it may be 
moved with ease on to any portion or division of the circum- 
ference of the stone, being guided in this movement or alteration 
of position by means of two gudgeons or pins fixed at two 
extreme points of the frame B, and sliding in a circular groove a, 
made in the iron ring C, which embraces the circumference of 
the millstone, and is adjusted and fixed thereto by set screws. 
“ Each of the longitudinal sides of the machine is provided with 
a long screw rod 6, upon which is mounted a bevel wheel c. 
These wheels have bosses screwed internally, and work between 
two projecting pieces forming part of the frame or carriage D. 
This carriage also supports a long ratchet or grooved cylinder E, 
extending the whole width of the machine, and to the 
extremities of which are keyed bevel pinions e gearing 
respectively with the wheels c on the screws }. It results 
this arrangement that by the rotation of the cylinder E the 
carriage D can be caused to travel the whole length of the 
screws 6, and consequently of the machine itself. On the car- 
riage D are two brackets or supports carrying a shaft f, which is 
grooved throughout its entire fength so as to receive a key con- 
necting a cam g thereto, which cam is intended to communicate 
motion to the cylinder E, as hereafter described. This cam is 
held between two projections or bosses g' fixed on a second 
carriage F, which carries the cutting tool or hammer m, and also 
serves as its guide. i iage, which is mounted on V slides 


This carriage 
on the carriage D, is moved by hand by the workman by the 
aid of a lever h, and can be slidden from end to end of the 
machine, and arrested at any point desired. The tool carrier & 
moves vertically in V slides formed in front of the carriage F for 





that purpose ; to this piece are attached jaws which hold the 





It is 4! estimated that there are 80,000 pairs of mill- 
stones in the United Kingdom, so that the importance cannot be 


which latter can be 


cutting tool or hammer m, the position 


rest on the outer part of the stone. 
The first who appears to have thought that the action by which 
the glazier produces a rectilinear crack along the surface of glass 
with his diamond might be availed of for producing a series of 
fine grooves or cracks on the surface of a millstone so as to form 
a suitable dress thereon, was D. M. Childs, of Rochester, United 
States, and a patent was obtained for his invention in this 
country by A. B. Childs, on 23rd August, 1861, No. 2107. In 
his provisional specification Mr. Childs says :— ae 

“The particulars of this invention relate to the application of 
the diamond or other mineral-cutting substance in the production 
of the small lines (or what is generally known as the cracking), 
in any required form upon the face of millstones. The diamond 
or other mineral cutting substance (of which one or more may 
be used) is to be drawn by the hand or by mechanical agency, 
so that the cutting edge or edges may cut into the face of the 
millstone, the fine lines or cracks instead of the ordinary metal 
mill-bill now used. Although I prefer the diamond to be drawn 
by the hand or by mechanical agency, I do not confine myself 
to that particular mode in the application of the diamond for the 
aforesaid purpose.” 

In his final specification, however, he makes no reference to 
“mechanical agency.” Fig. 3 is a view of the instrument he 
uses, which is described in the following extracts from his speci- 
fication along with other interesting details :-— as , 

“The tool is composed of one or more diamonds inserted in a 
bit or handle, and when two or more diamonds are used they 
are to be firmly set in a row at equal distances apart. The 
furrows or cracks are produced by running with adequate force 
the points or diamonds over the face of the stone where the lines 
are intended to be cut, and such operation may be conveniently 
performed by running the tool containing the diamond along the 
edge of a straight ruler. Curved lines are made by 


i 


the same diamond points by the side of a curved ruler. The 
width of the space separating the lines upon the grinding surface 
of the stone is regulated by holding points more or less 
diagonally across the line of motion. 





204 





THE ENGINEER. 





Aprit 8, 1870. 








“In order to show the precise nature of my improvements I 
will explain the ordinary modes of dressing millstones. In vhe 
ordinary mode the pick being brought down upon the face of 
the stone produces the stellated fracture, and thereby weakens 
or disintegrates the stone as far as the fracture extends, and the 
edges of the crack which have been thus weakened by the blow 
from the pick soon crumble away, and the particles thus 
detached are thrown out and wear the face of the stone. Those 
disadvantages are prevented by my improvements in dressing 
millstones. 

“ The line cut by the diamond upon a glossy surface, which 
has never been detonated or disintegrated by a blow from a pick, 
is clear and distinct, having its edges sharp and fine. Millstones 
will be more perfect when dressed again according to my inven- 
tion, as the diamond will cut below the bruises occasioned by 
the old mode of dressing with a pick. 

“In the old mode of dressing with a pick the furrow is rough 
and nearly flat at the bottom, whereas furrows cut with the 
diamond are smooth, having the side upon which the grain rises 
a regular smooth inclined plane. There is no perceptible moisture 
generated in the operation of grinding with millstones dressed 
according to my process, and the sprouts are clean and dry, 
which I attribute to the fact that the grain is kept back or in 
towards the eye until we!l ground, and while the motion is less 
rapid, and consequently less liable to heat. When the flour has 
reached the extreme of the breast circle it is rapidly thrown 
from the stone with few, if any, inequalities to retard its egress, 
and it will be found that much less power is required for grinding 
when my mode of dressing is employed to produce the same 
amount of a superior article of flour.” ‘ 

There cannot bea doubt but that millstones can be dressed by 
Mr. Childs’ process in a practically satisfactory manner, and 
with much better results than by the steel pick ; and it is to be 
regretted, as » r. Childs was the first to use the diamond, that 
he received so little encouragement, and did not think it worth 
while to maintain his patent beyond its third year. Recent 
experience, however, makes it pretty clear that his want of 
success was in a great measure owing to his using the common 
translucent glazier’s dixmond, instead of bort, which latter is 
not only less expensive, but in every way better suited for the 
purpose, as we shall shortly explain. It is true Mr. Childs 
included “other mineral substances” in his patent, but we 
understand his actual trials were confined to the common 
diamonil. 

The second to use a diamond for millstone dressing was 
J. Dickinson, of New York, who invented a kind of parallel ruler 
for guiding the hand in drawing the diamond along the surface 
of the stone. His invention was patented in this country in the 
name of J. A. Knight, on 16th January, 1862, No. 118. The 
ruler was provided with a ratchet-feed motion by which the 
distances apart of the lines were rendered regular; but the 
ruler covered only a very small portion of the stone at a time, 
and in no way tended to preserve its truth or level. 

In 1864 J. D. Jobin obtained a patent (No. 148), for a great 
variety of machine tools specially adapted for applying bort or 
carbon as cutters in working stone, marble, and other hard 
substances, and some of his combinations could have been used 
for producing the fine-groove dress upon millstones. It does 
not appear that they have as yet been used for that purpose, but 
there can be no doubt that this patent covers any use of bort as 
a substitute for steel entters. indeed, the importance of this 
patent will necessitate our again referring to it. 

To Samuel Golay, of Paris, undoubtedly belongs the credit of 
first introducing a practically successful method of dressing mill- 
stones otherwise than by the old handbill, and his merit is in no 
way diminished by the fact that since his plan was made known 
others of at least equal effiviency, and possessing some advan- 
tages over his, have made their appearance. Golay’s apparatus 
was shown in the Paris Exhibition, but attracted no attention. 
It was patented in this country in the name of G. Davies, on 
30th April, 1867 (No. 1245). The British patent was purchasec 
at the commencement of 1868 for, we believe, something 
less than £400. The invention was practically tested, and it 
was decided to charge millers a royalty of £50 per pair of stones 
for the right to use it, several millers valuing it so much as to be 
quite willing to pay that sum. The origiual purchasers of the 
patent were fortunate in finding numerous parties willing to take 
off their hands the trouble of dealing individually with the 
multitude of millers scattered over the country, and by the 
middle of the same year they had sold licences for various districts 
for prices amounting altogether to close on the amazing sum of 
£200,000. 

Our readers will be curious to know the details of a machine 
occasioning such extensive transactions in so short a time, and 
we need no excuse in transferring from the specification to our 
columns the following full description :— 

“Tt is well-known that fur several years the employment as a 
a tool of hard stone, and especially of the diamond, has been 
adopted in various trades. lLifferent applications have been 
made of these stones in working stoues less hard, such as granite 
and others, and it is by a new application of this principle that 
the inventor has arrived at the solution of the difficult problem 
of cutting and dressing millstones. 

“The invention comprises two essential points: firstly, the 
application of hard stoves, and expecially of the diamond, to cut- 
ting and dressing the millstones, this diamond acting so as to 
split off or chip the stone (exactly as the hand hammer does) by 
attacking it with blows succeeding each other with a great 
rapidity; the said blows may be produced by either a rotary or 
rectilinear motion, but the tool or diamond carrier which has been 
found to work best in practice acts by rotation, and in giving to 
this rotation a certain rapidity a true chipping motion or succes- 
sion of shocks is produced which attacks the stone, and by 
causing it to chip or fly off in minute fragments, produces the 
desired work. 

“Secondly, an entirely new machine by the aid of which the 
diamond is caused to work, and which will be understood from 
the following description :—Fig. 4 is an elevation (shown partly 


in section) of the improved apparatus, and Fig 2 is a plan view | 


of the same, .as seen trom above. 

“The machine comprises a frame B consisting of a central 
socket, from which radiate the three arms b furnished with 
screws ¢, which serve for levelling the apparatus; this socket is 
placed on the end of the millstone axle C so as to centre the 
machine by means of set screws d when the fixed or bed stone is 
to be dressed, but if the running stone is to be operated upon 
then the centreing is effected by means of a plug of wood 
which is fixed in the socket, and the end of which passes 
into the eye of the stone. ‘The levelling screws ¢ do not bear 
directly upon the surface of the millstone A, but upon small 
plates e of cast iron which rest upon the latter. On the framing 
is mounted a support D capable of turning on a fixed bolt f, and 
of being secured in any desired position by means of another 
bolt y, which is capable of being moved in the curved slot E in 
the framing; to the support D a dovetailed slide F is connected 
by two screws or bolts A, and it is upon this slide that the tool 
carriage G moves; the slide F, which generally maintains the 


horizontal position shown in Fig. 4, may, however, be slightly 
inclined when it is required to dress the central hollow part of 
the stone where the corn enters; this is effected by slightly 
elongating one of the holes through which the bolts / pass. 
The carriage G can move on the slide F from the centre to the 
circumference, and vice versd, and, moreover, it carries a slide H 
capable of moving in a direction transverse to that of the prin- 
cipal carriage; this slide H carries below it the tool carrier I, 
which is mounted upon points or pivots k, and may be fixed in 
any required position by means of the pressure screws j; in this 
tool carrier the axle J of the tool K turns upon the points or ends 
of the screws 7; the tool carrier is also provided with two other 
pointed screws 7', upon which the tool is mounted when it is 
required to work near the centre. The tool K consists of a 
disc (hereinafter more particularly described) furnished on its 
circumference with a tooth of diamond or other hard stone either 
in the rough or cut, and caused to rotate rapidly by means of an 
endless cord or band J. In the top of the socket B of the framing 
asmall column Lis screwed, the upper part of which forms a kind 
of footstep in which the pointed end of a shaft M turns; the latter 
receives its movement from any convenient shafting or motive 
power by means of a cord or band passing round the pulley m; 
its other pulley n gives motion to the cord or band J, which causes 
the tool to rotate. The column L carries a bracket or gallows 
N, which may be fixed at the desired height and position by 
means of a set screw ; this bracket is furnished witha fixed stud 
o, on which a lever O freely oscillates ; the latter carries at one 
of its extremities the tension pulleys P, which guide the cord /, 
and at the other end a counterpoise p, which tends constantly to 
| raise the pulleys P, consequently the latter preserve the tension 
| of the cord / during all the movements of the carriage G. A to- 
| and-fro motion is given by hand to the carriage G by means of 
the bell-crank lever Q which turns on a fixed centre at q, the 
| lower arm of this lever being connected to the carriage by a link 
R. The lateral setting of the line H, and consequently of the 
tool K, is effected by means of a screw r and a ratchet motion 8. 
To counteract the ill effects of deflection which the weight of the 
carriage might produce upon the slide F, a supplementary foot 
T is fixed to that side of the latter opposite the carriage, this 
foot being curved so as to allow of the free passage of the carriage 
from end to end of the slide ; the foot T is provided with a screw 
c' and a plate et. 

“The operation of the machine is as follows:—The apparatus 
being placed upon the stone is levelled by means of the screws 
c and c', regulating the height in sucha manner that the diamond 
tooth of the tool will be at about the height desired. The ad- 
justment of the height of the latter is completed by the screws 
j. The machine is centered by means of the set screws which 
press against the millstone axle or the wooden plug which is 
placed in the socket B. The machine is so placed that the slide 
F is parallel with the groove to be dressed ; the shaft M is then 
put in motion, giving movement to the cord /, and consequently 
to the tool ; then by the aid of the lever Q, movement is given 
to the carriage G, which thus moves along the slide F ; during 
this movement the diamond tooth of the tool K, which 
turns with great rapidity, attacks the surface of the millstone, and 
orms a radiating furrow therein ; the carriage is then drawn 

ack by the ratchet movement 8, the slide H is moved laterally, 
carrying the tooth with il, and « second furrow commenced. 
This operation is repeated across the groove of the stone to the 
end of the traverse of the slide H, after which the following 
grooves of the same division or group, the machine is slightly 
turned, and the. parrallelism of the slide with the groove is 
effected by turning the s»pport D round its bolt 4, which is then 
fixed in position by means of the bolt g ; the carriage is then set 
in motion again. The position of the machine must be changed 
for each division or group of the furrows, As there are some 
millstones furrowed to the right and some to the left the machine 
is so arranged that the slide F may be fixed on either side of the 
lug of the support D to which the bolt / attach it. The position 
of the carriage and its movement may thus be reversed for left- 
hand grooves. It will be observed that the pivoting of the 
support D round its bolt f is not theoretically indispensable, but 
if this facility were not afforded a much longer movement of the 
slide H would be required to reach the three furrows of the 
division, and consequently there would be a greater danger of its 
getting out of truth. 

“Tt may also be stated that the particular arrangement of 
the apparatus which is shown in the drawing is that which the 
inventor considers the most practical, but this arrangement may 
be varied without departing from the principles of the inven- 
tion. The diamond ‘also, instead of acting by rotation, might 
operate on the millstone by means of a rectilinear or vibrating 
motion. The diamond, or other hard stone, may be mounted ina 
great variety of ways. The arrangement represented at Figs. 6 
and 7 is that which the inventor considers best to unite the con- 
ditions of simplicity and solidity ; it consists of two discs or 
washers capable of being screwed together on an axle between 
the shoulder ¢ on the latter and the screwed nut wu. In the in- 
terior faces of these discs, and near to their circumference, are 
formed small recesses v of different sizes (see Fig. 7) ; these re- 
cesses are opposite to each other in the two discs, and when the 
latter are brought together form hollow cells having a small 
opening at the circumference of the disc ; a piece of diamond or 
hard stone is fitted into one of these cells, so that a point or angle 
projects through the hole in the circumference, and the two discs 
are then screwed together by means of the nut u, so as to hold 
the diamond perfectly firm, and the tool is complete.” 

(To be continued.) 





THE TUNNEL AT ATTOCK, UNDER THE RIVER 
INDUS. 
| THEIndus Tunnel, which will be found fully illustrated on p. 206, 
| was designed by the late Colonel Alaric Robinson, of the Madras 
| Engineers. This work is considered to be a fair sample of the 
| skill which the gallant colonel exercised for as many as thirty-one 
| years, with comparatively little notice or recompense from the 
authorities whom he served so well. The history of the Attock 
Tunnel is inseparably connected with that of its engineer. Colonel 
Robinson entered the Madras army in 1833, apd retired, 
broken down in health, in 1864. He was first posted 
to the 48th Madras Native Infantry; but his well-known 
mechanical turn of mind brought him into notice as an engineer, 
and he was accordingly soon employed in the Public Works De- 
partment. The services of this gentleman were transferred from 
the Madras to the Bengal Presidency, where he became the super- 
intending engineer of the Lahore and Peshwar road, the great 
military line of communication with the North-Eastern Provinces 
of India. On this great work the reports of the chief engineer 
gave much praise toColonel, or, as he was then (Major), Robinson, 
for his indomitable energy and perseverance in overcoming the many 
difficulties such a passage through the jungle must have presented, 
But great as the others may have been, the culminating point was 
the difficulty presented by the passage of the river Indus at Atteck. 
The name “* Attock ” itself signifies an obstacle, and tradition in 
India says that the place was so called by the Mogul Emperor 
Akhbar, from the trouble he had to get over with his army. Many 
engineers of European celebrity have said, why not bridge the 











“* difficulty ?” but one must see the site before he can decide defi- 
nitely; indeed, the same rule applies to most structures, and we 
know from experience that an engineer who sees the bearings of 
the site invariably makes a better job than one who takes other 
men’s maps to work from. The point on this road at which it is 
required to cross the river Indus is hemmed in by high, rocky, 
and abrupt banks, the stream being thus narrowed, so that the 
rush of water at times is beyond all control. The depth, during 
the cold season, when the water is lowest, is at this spot about 
30ft., but as soon as the snow begins to melt on the lofty 
mountains to the north the river rises in flood to a height of 
50ft. above the low-water level. This rise occurs in ordinary 
seasons, but in some very great floods, such as that of 1858, the 
water rose we believe as high as 80ft. or 90ft. above the low-water 
mark. The velocity of the current through this part, when the 
river is at its low level, is nine miles per hour, but in flood time 
it is estimated at twenty miles per hour. The only thing to which 
we can compare the rage of the Indus when in flood and almost 
filled with floating timber and other débris is the river St. John, 
in a freshet filled with broken ice; but this is even a weak com- 
parison, as the Indus at Attock has to run through the 
gorge, whilst the St. John has a splendid channel through which 
to pass. Hence it is a fact that none save a_ sus- 
pension bridge could possibly be constructed there. Many 
attempts have been made by various persons to effect the 
passage, from the time of the annexation of the Punjab down to 
the time the tunnel was conceived by Colonel Robinson, but 
nothing better than an improved bridge of boats was arrived at. 
Colonel Taylor, of the Bengal Engineers, made an attempt to keep 
open the communication by the boat bridge, but it failed. Others 
proposed a steam ferry, but that wasimpracticable. Designs were 
prepared in England by Mr. Richard Baly, C.E., for suspension 
and other bridges ; but the project of a suspension bridge was 
considered of so costly a nature that it was abandoned, and at 
last the designs of Colonel Robinson were accepted for a tunnel 
under the river. Now, we cannot help wondering why it took 
these men all these years to discover the simple method now 
adopted. Lord Canning was Governor-General of India at 
the time Colonel Robinson submitted his scheme for this tunnel ; 
and Sir Charles Wood, in a despatch to his lordship, thus writes : 
**For these purposes it is expected that a quarter of a million 
sterling will be required, and this sum, large as it is, is perhaps 
not more than fairly proportionate to the greatness of the object 
in view; and of all the engineering difficulties to be overcome, and 
the sound judgment and vigilant circumspection which have 
characterised all the proceedings of the present superintendent 
of the road, may be accepted as pledges that there will be no ex- 
travagance in expenditure of which he has the direction and 
control.” ‘I await,” says Sir Charles, “‘ with interest the pro- 
mised report on the experimental drift which is now being tun- 
nelled under the bed of the river Indus at Attock. Should the 
result be favourable the practicability of enlarging the drift, at a 
moderate cost, into a convenient passage for traffic will, as you 
observe, cease to be problematical, and I shall be glad to see a 
design so bold, and so well conceived, carried to a successful 
issue.” 

The pumping engines at Attock were designed and manufactured 
by Messrs. Maudslay, Sons, and Field, of London, to whom we 
are indebted for the drawings and some other valuable information 
on the subject of the Attock Tunnel. The pumping shaft, 10ft. in 
diameter, is lined with 12in. of brickwork in cement; its depth, 
taken from the datum line, from the top of the shaft to the surface 
of the pumping well, is 191ft. ; the depth of the pumping well is 8ft., 
and allowing 1ft. 6in. for the depth of the suction rose, the total 
height to which the water will be raised is 197ft. Gin. The pumping 
shaft is on high ground, but at the level of the trunk road to 
Peshwar, 43ft. below the datum line, a horizontal gallery, as 
shown on page 206 is run into the shaft, and there the water 
may be discharged when it is not requisite to raise it to the higher 
level. When the pipes are laid this gallery will be built up, 
leaving the sluice valves at the discharge end of the pipes on the 
face of the hill exposed. Another gallery is cut from the roadway 
of the tunnel to the pumping shaft, at a point 177ft. below the 
datum line, so as to more readily get access to the pump barrels 
and valves. 

The engines are nominally of the power of thirty-five horses 
respectively. The cylinders are each 36in. in diameter, with a 
stroke of 8ft. These engines are regular single-acting Cornish, 
intended to work with steam from 301b. to 40 1b. pressure. The 
beams are each 24ft. in length between the centres. Each beam 
is formed of two upright iron plates, 25ft. 8in. over all, and 3ft. 
10in. in depth at the centre, and having a thickness of 1fin. 
throughout. The boilers, which are four in number, are of the 
usual single-flue description, 5ft. 3in. in diameter, and 26ft. 
long, the circular flues being 3ft. in diameter. The plunger pumps 
are 164in. in diameter, the working barrels and valves of the 
air pumps being all of brass. The pump rods are of Deodar pine, 
12in. square, this wood heing the most available at Attock. 
float and chain is provided, leading from the pump shaft into the 
engine-house, having ‘an index and shut-off valve in the main 
steam pipe, so as to shut off the steam from the engines before the 
rose at the base of the suction pipe b uncovered, A steam 
jet is also provided for the purpose of ventilating the pump shaft. 
The roof of the boiler-house was also constructed by Messrs. 
Maudalay, Sons, and Field, at their works, East Greenwich. The 
roof is of wrought iron, very strongly framed, and pitched at an 
angle of 20 deg. It is covered with heavy galvanised corrugated 
plates, and these will eventually be covered with L0in. of mud, so 
as to render the boiler-house comparatively cool in all seasons, 
even under a tropical sun. 

Two shafts 90ft. in depth, one at each side of the river, were 
then sunk, and from their bases the gallery or tunnel was driven 
through the solid rock. The dimensions of the tunnel are as 
follows: 24ft. in width, by 20ft. in height, the lining under the 
river being 2ft. in thickness. The total length of the tunnel is 
7,215ft. The foundation level of the roadway is 82ft. under low- 
water mark, and the entrances are 100ft. above that point, 
so that the depth to ascend and descend is 182ft. The gradient is 
lin 20. The ding grades nee from each bank of the 
river, and for a height of 182ft. on the right bank gives a distance 
of 3640ft., and for 186ft. on the left bank, allowing a fall of 4ft. 
for drainage, a distance of 3720ft., but deducting from these dis- 
tances 660ft. and 700ft. respec te Mga open cutting, there re- 
mains of the tunnel 2980ft. and 3020ft., being together the entire 
length of 7215ft. The drainage is provided by a culvert of 3ft. 
span under the centre of the road, with all the proper openings, Xc. 

The ventilation is provided for by ten shafts, each 9ft. in 
diameter, and placed 600ft. apart, except those under the river, 
where the distance between the shafts on each bank is 1580ft. 
These shafts are lined throughout with brickwork in cement. 











ADVICES received by the West India mail steamer Nile state 
that the United States steamer Nipsic, with the American sur- 
veying party for theproposed Darien Canal, had returned to Colon 
for labourers. General Heine, from New York, arrived in the 
Alaska at Colon for the purpose of prosecuting a survey on another 

art of the isthmus. A French surveying party was also expected 
by next steamer. 3 1 

TECHNICAL EDUCATION IN FRaNcE.—A permanent committee is 
appointed by an imperial decree of the 19th ultimo, under the 
title of ‘‘ Conseil Supérieur de Enseignement Technique,” to pro- 
mote scientific and technical tuition. The committee, consisting 
of this tour members, is under the direction of the Minister of 
Agricul and Commerce. Among the members may be men- 
tioned: S. Exc. M. Chevandier de Valdréme, MM. Dumas, Al 
Boussingault, Chevreul, Combes, Petiet, Pouyer-Guertier, an 
Geiieral Morin. A ‘sum of 500,000f. will probably be voted for this 
purpose, to be renewed annually. 
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RAILWAY MATTERS. 

THE railway between Bombay and Calcutta has been opened for 
through traffic. 

THREE hundred and fifty-seven passengers were injured in one 
collision on June 23rd, 1869, at New-cross station. 

Tue telegraph wires upon the line from Limerick to Ennis were 
maliciously cut near Clare Castle on Monday. The object of this 
malicious act is not known, and no arrest has yet been made. 

JAMES WEARING, stationmaster at Haverthwaite, was crushed 
between the buffers of a goods train at four o’clock on Tuesday 
afternoon, and died immediately he was extricated. 

THE Khedive is raising funds, on his personal account, for the 
purchase of sugar-refining machines, the construction of railways 
through his private property, and the greater extension of sugar- 
cane culture. 

CoLoNEL KIcu, one of the Government inspectors of railways, 
has made another inspection of the Cudworth and Barnsley section 
of the Midland Railway. The section, will, itis expected, be shortly 
opened for traffic. 

A PUBLIC meeting was held at Ealing on Monday to promote the 
movement for cheap working men’s trains from the suburbs to the 
City. This movement, which is one of importance, is assuming 
greater importance. 

THE carriages on the line of tramway from near Brixton Church 
to Kennington-gate will commence running to-morrow. The 
company have ten carriages built on the American principle espe- 
cially for this line of route. 

On Friday Charles Brannan, a labourer, belonging to Port Glas~ 
gow, leaped out of a third-class carriage on the Caledonian Rail- 
way, about a mile to the eastward of Port Glasgow. He sustained 
severe injuries, and was removed to the Greenock Infirmary. It 
is stated that he had no ticket, and wanted to escape payment of 
the fare. 

On Monday Mr. Reed gave notice that on an carly day after 
Easter he should call the attention of the House of Commons to 
a petition presented last session from persons belonging to the 
working classes, complaining of the inconvenience and inadequate 
arrangements made by the Metropolitan Railway Company for the 
conveyance of the labouring classes, and also move a resolution. 

THE Magdeburg Lansitzer (Prussian) Railway have issued a pro- 
spectus, inviting subscriptions for 8,000,000 thalers, or £1,200,000, 
less 3,000,000 thalers, or £450,000, which has already been locally 
subscribed. The line is 106 miles in length, and is projected to 
complete a link much wanted to facilitate direct communication 
between East and West Prussia, so as to avoid the necessity of 
passing round by Berlin. 

THE policy of harmonious working between the Grand Trunk of 
Canada line and the Great Western of Canada line has been ad- 
vantageously established, the continuous decline of the American 
gold premium still further promises to benefit the position of the 
company. During the current year improvements effected in the 
rolling stock are likely to increase the traffic, and the progress of 
construction of the intercolonial line is expected during the coming 
summer to lead also to new business. 

In the six years 1862-67 1268 persons were killed upon the rail- 
ways of the United Kingdom, and 4426 persons were injured ; 
among them were 112 passengers killed and 3897 injured without 
any fault of their own, and 97 passengers killed and 29 injured 
owing to their own misconduct or want of caution, or at least 
attributed to this cause by the railway companies. In those six 
years the railway companies paid £1,460,568 as compensation for 
personal injuries done upon the railroads. 

THE undertaking of the Indian Tramway Company, from Arco- 
num to Conjeveram, about 19 miles in length, is incorporated in 
the Carnatic Company, and it is intended to extend that line to 
about five principal places in its route to Cuddalore. The exten- 
sion line will be about 120 miles in length, and pass through a 
populous and fertile country. The exact route will be deter- 
mined by the Madras Government. They will have to cross one 
large river and a smaller one. There may be a branch from the 
railway to Pondicherry, as the traffic there will be large. 

A sEkIOUS railway accident occurred on Saturday last at 
Pontrilus, about ten milesfrom Abergavenny. A coal train for 
London was running down an incline at a rapid rate, when the 
axle of a truck near the engine snapped, and the succeeding wagons 
were thrown off the metals. The rails were torn up for a consider- 
able distance, and a number of the trucks were smashed and piled 
across the whole breadth of the line. Some were hurled down an 
embankment into a brook which runs near. Nine hours elapsed 
before the line was restored to working order. 

THE report of the directors of the Watton and Thetford Com- 
pany states that they have been unable to make any satisfactory 
arrangements with the Great Eastern for working the line. The 
traffic results attained thus far have not been very encouraging, 
the receipts on revenue account to December 31st. having been 
£586, while the working expenses amounted to £511, leaving a 
balance of £75. An Act has been passed for extending the line 
from Watton to Swaffham, but no steps have hitherto been taken 
for constructing this extension line. 

OF the passengers killed in 1869, 12 lost their lives by collisions 
of trains, 4 by part of the train getting off the rails, 1 (a child) 
was killed by the carriage door on the off side giving way when 
she was leaning against it, 12 by alighting from or attempting to 
enter a train in motion, 1 (a child) by falling out of a train in 
motion owing to want of care on the part of his parents, 6 by in- 
cautiously crossing the line at a station, 2 run over at stations 
through their own want of caution, and 1 was killed by “ in- 
cautiously looking out of a window when near a station, his head 
coming in contact with a bridge only 134in. from the window.” 

THE chairman of the Peebles Railway Company states that the 
prosperity of such a railway as theirs depends to a large extent on 
the keeping up of the goods traffic derived from agriculture and 
manufactures, and, on the whole, he is glad to say that their 
accounts are as flourishing as they have ever been. It is not, per- 
haps, fair to the Peebles Railway that it is quoted on the Stock 
Exchange as a 6} per cent. line. It is in reality a 74 per cent. 
line, because a considerable portion of the earnings go to the 
North British as the working company. He refers to the pro- 
jected line from Penicuick to Hawthornden, as tending to increase 
the prosperity of the Peebles Railway. 

THE following is a summary view of the Victorian railways :— 
A trunk line of railway runs from Melbourne to the northern 
boundary of the colony at Echuca; another proceeds vid Geelong 
to Ballarat, the second town of importance ; a third is about to be 
constructed to Beechworth, near the north-eastern boundary of 
Victoria ; a fourth is being surveyed to Hamilton, the centre of 
an agricultural district in the west ; and a fifth has been projected 
to Gipp’s Land, which may be called the garden of the colony, in 
the south-east. When hae lines are completed ready access 
will be obtained to the most fertile districts of the country, as 
well as to those which abound in mineral treasures. 

THE whole number of casualties in 1868 and 1869 was as follows: 
~ In 1868, 62 passengers killed and 525 injured, and in 1869, 39 
killed and 1060 injured ; in 1868, 14 persons killed and three in- 
jured while crossing at leVel crossings; and in 1869, 23 killed and 
three injured ; in 1868, 49 trespassers killed (eight of them sui- 
cides) and four injured ; and in 1868, 97 killed (12 of them 
suicides) and 20 injured ; in 1868, 83 servants of companies or 
contractors killed and 65 injured, and in 1869, 151 killed and 148 
injured ; from miscellaneous causes four killed and three injured 
in 1868, and 11 killed and one injured in 1869; making a grand 

° ate > 
total of 212 persons killed and 600 injured in 1868, and 321 persons 
— ace —— in 1869. It is ee te that the return of 
acciden servants of companies or con: being 
is not complete. a _ voluntary 


NOTES AND MEMORANDA. | 

AccorbinGc to M. Saint Claire Deville, the oxygen dissolved 
during the fusion of platinum causes the metal to spirt as in the | 
case of molten silver. 

Tue fall of a large mass of rock between Heidelberg and 
Wiesloch has brought to light the works of a silver mine which 
was known to the ancient Romans. There is no silver ore of any 
importance left, but a very rich zinc ore is met with in large quan- 
tities, 

TuE Société d Agriculture of Nice has just decided upon opening 
a subscription to establish in that town a laboratory to assist agri- 
cultural research. This laboratory will correspond in the south 
with that established by M. Grandeau at Nancy, in the east of 
France. 

THE Duke of Buccleuch is attempting to make an evergreen 


work, and covering it with ivy and other creepers. It seems rather 
doubtful whether the ivy can cling to such kind of support, but 
the attempt is a laudable one. 

AccorpDING to MM. Troost and Hautefeuille, carbon, when 
combining with oxygen, only gives out 8000 calorie units ; boron, 
under the same conditions, yields 14,400 caloric units; while 
when boron combines with three equivalents of chlorine, 104,000 
caloric units represent the heat set free. 

Ara recent meeting of the Academy of Sciences, M. Prillieux 
explained that icicles existed in the interior of all frozen plants. 
These icicles form small columns, perpendicular to the surface, and 
often penetrating the epidermis. The ice is formed from liquids 
derived from the cells. The cells, however, remain intact, so that 
there is no destruction. 

THE colony of Victoria covers an area nearly as large as that of 
Great Britain, and contains a population of only 700,000 persons. 
The climate resembles that of the south of Spain and the south of 
Italy, the mean temperature being about 58 degrees. Frosts are 
of rare occurrence, and snow never falls except upon table lands or 
the mountains. Of the 55,500,000 acres of land comprised within 
the limits of the colony, nearly 49,000,000 acres remain in the 
possession of the Crown. 





Tue following figures are sufficiently serious :— In Rirmingham, 
with a population of 360,000, of which 83,000 are children varying 
in age between 3 and 15 years, only 16,000 children frequented in- 
spected schools, and 10,000 non-inspected schools. In Leeds, with a 
population ofa quater ofa million, only 12,000 children were educated 
at inspected schools, and 7000 at other schools outof 58,000 children 
of a scholarly age. In Manchester out of 60,000 children 25,000 
were scholars at inspected schools. In Liverpool the number was 
30,000 out of 90,000. 

Tue following is the process employed by MM. Tessié du Motay 
and Marechal in the preparation of hydrogen: a mixture of wet 
coul and alkaline hydrates is heated to redness, with a disengage- 
ment of a mixture of hydrogen and carbonic acid. This mixture 
is passed over carbonates which take up the carbonic acid and 
become bicarbonates. The hydrogen is collected in a gasholder 
and the bi-carbonates are employed as sources of carbonic acid 
or other ways. The refuse of the retorts is said to be useful as a 
manure, or the hydrates may be recovered for other operations. 
Moreover they state that pure hydrogen is obtained by passing or- 
dinary illuminating gas over lime at a red heat, the residue being 
carbonate of lime. 

Dr. Ort has published a memoir on timber-preserving processes. 
He says the opinion that carbolic acid and substances containing :t 





are effectual in preserving timber is erroneous. The real preser- 
| vative action of the tar oils is due, acording to the author, to a 
[ greenish fluorescent oil that comes over at the last stage of the 
| distillation. Direct trials with pyren and paranapthaline do not 
| yield successful results. The question Shegher coal tar contains a 
sufficient quantity of the fluorescent greenish oil just alluded to, 
to justify the use of such tar for preservative purposes, is answered 
in the negative. The decay of timber, or peculiar transformation 
which iookss it unfit for practical purposes, seems to be in most 
instances produced by the attacks of fungi and lichens. The 
mouldering of wood is distinct from decay, it being merely a 
chemical process caused by the action of water with small access 
of air. 

Siz WILLIAM THOMSON, who contributes an important paper on 
the ‘* Size of Atoms” to last week’s Mature, thus sums up :—** The 
four lines of argument which I have now indicated lead all to sub- 
stantially the same estimate of the dimensions of molecular 
stficture. Jointly they establish, with what we cannot but 
régard as a very high degree of probability, the conclusidn that 
in any ordinary liquid, trasparent solid, or seemingly opaque solid, 
the mean distance between the centres of contiguous molecules is 
less than the hundred-millionth, and greater than the two 
thousand-millionth of a centimetre. To form some conception of 
the degree of coarse-grainedness indicated by this conclusion 
imagine a rain drop, or a globe of glass as big asa pea, to be 
magnified up to the size of the earth, each constituent molecule 
to be magnitied in the same proportion. "The magnified structure 
would be coarser grained than a heap of small shot, but probably 
less coarse grained than a heap of cricket-balls.” The importance 
of this conclusion can hardly be over-éstimated. 

WE learn from Scientific Opinion that Mr. Carrington, the well- 
known astronomer, is now engaged in erecting a new observatory 
at Churt, near Farnham. This observatory is arranged on a new 
plan of construction. As it is situated on a conical hill entirely 
detached, and 60ft. high, no elevation of the building is needed. 
Mr. Carrington has sunk the observatory below ground, so that 
the instruments can be just directed over the soil at the top of the 
mound. There has been sunk a dry well, 6ft. in diameter, to a 
depth of 40ft., in which a clock, placed in an air-tight case, may 
be kept at a position of invariable temperature and at a constant 
and diminished pressure. The observatory will be furnished with 
an altazimuth on Steinheil’s principle, in which the horizontal 
axis is also the optical axis ; an object-glass of Gin., provided with 
a prism fixed outside it, is placed at one end, and the eye-piece at 
the other end of the axis. We hope Mr. Carrington has taken 
proper precautions against damp, and that he will not be troubled 
with an upward current of heated air round his telescope. 


In the present number of the Quarterly Journal of Science there 
is a good article on the Metallurgical Industry of the Cleveland 


screen in front of Montague House by raising a high wire trellis- | 
} 


These facts were arrived at quite recently. | 





district, from which we extract the following :—It was in the 
month of September 1850, that the first sample of Cleveland iron- 
stone from the Eston Hill was smelted at the Witton Park Iron- 
works ; but it was only a few months afterwards that active 
moeniee were taken for the practieal treatment of the mineral at 
Middles pagh within easy reach of the ironstone deposit. 
Messrs. Bole ow and Vaughan were the first firm of ironmasters 
to ot, as the Cleveland industry. They were the first to 
erect furnaces on Tees-side, and were really the original 
pioneers of the present gigantic trade of the district. But there 
were other firms who soon cast in their Jot with Messrs. Bolckow 
and Va by erecting t furnaces in the district. Chief 





MISCELLANEA. 
Mr. Ron ivps has received the honour of knighthood for his 
early researches in telegraphy. 
THE execution of the Faraday memorial has been committed 


to Mr. Foley, who will no doubt do justice to the work. 


Ir is in contemplation to restore the Lady Chapel at Chichester 
Cathedral as a memorial of the late bishop, Dr. Gilbert. 

Ir has been officially announced by the Government of the United 
States that the tin mines of California are the richest in the world. 

THE construction of a battery on Lavernock Point, Glamorgan- 
shire, has been commenced, under the superintendence of Capt. 


| Locock, R.E. 


M. Ovpemons has succeeded in making an alloy of zinc and 
iron. The new metal, which contains 4°6 per cent. of iron, is re- 
markable for its whiteness and tenacity. 

Iron shipbuilding is taking very large proportions on the Tyne, 
and the success of the Suez Canal is likely to exercise a most 
potent ivfluence upon this important branch of industry in the 
north-eastern ports generally. 

TELEGRAPHIC communication with India appears now to be effi- 
ciently established. A message was received on Wednesday, through 
the British-Indian Submarine, at 1 p.m., from Bombay, dated 
1.35, the transit, allowing for difference of time, being thus about 
four hours. 

THE Royal Academicians have determined to institute what 
may be called practical scholarships for the benefit of the abler 
students, to endow the posts for a limited period and employ the 
holders, who will be required to compete for their honours, in 
decorative works of the higher anc pictorial order on the walls of 
public buildings. 

In consequence ot the Straits of Magellan now being traversed 
by mail steamers and occupied by Chilian settlements, near which 
coal mines have been discovered, a geographical boundary dispute 
has arisen. Buenos Ayres now claims the Straits of Magellan, 
and Chile Patagonia. 

A prospectus has been issued of the Netherlands Steamship 
Company, with a capital of 6,000,000 florins, in shares of 1000 
florins each (3,500,000 florins to be first issued), for performing the 
steam service between the Netherlands and their East India 
colonies through the Suez Canal, under contract with the Dutch 
Government. 

THE works undertaken for the restoration of the exterior of Notre 
Dame de Paris are at present completed, with the exception of 
those belonging to the principal porch, which is still in the hands 
of the stone sculptors. Decorators are gilding the altar of St. 
Marcel in the left transept. 

THE Mersey Docks and Harbour Trust have agreed, by a 
majority of fourteen to eight, to reduce the dues on steamships 
using the Morpeth Docks by 50 per cent., and on goods 25 - 
cent. This will lead to the utilisation of those magnificent docks, 
and afford considerable relief to the overcrowded basins on the 
Liverpool shore. 

WHEN the Monarch left England for America her after-turret 
was fitted with Cunningham’s patent gear for the manipulation of 
shot and shell, and the advantage arising therefrom has been so 
great that Captain Commerell, since his return to Portsmouth, 
has been urging the Admiralty to order the fore-turret to be fitted 
in a similar manner. 

{ STRIKE has broken out at Forst, in Lusace, Prussia, where 
1500 miners, on an order from a trades’ association at Berlin, 
abandoned their work, and employed violence against the peace- 
able men who refused to follow their example. A company of in- 
fantry which had been sent to preserve order has been found in- 
sufficient, and the local authorities have applied for reinforcenients. 

Tuer Asia, a steamer of 1800 tons, and 160-horse power, wa 
launched, on Saturday, from the building yard of Messrs. 
Wigham, Richardson, »nd Co., on the Tyne. She is built for 
the Italian Societa Rubattino, and is intended to trade between 
Genoa and the East through the Suez Canal. Her engines 
being fitted by the well-known firm of Messrs. R. and W. 
Hawthorn. 

On Saturday the firm of John Elder, Fairfield Shipbuilding-yard, 
Govan, launched the largest merchant ship in the world, with th 
exception of the Great Eastern. As she left the ways she was 
gracefully christened the “ Italy,” by Miss Thorneycroft, of Woi 
verhampton. The “Italy” has been built to the erder of the 
National Steamship Company, of Liverpool, and is intended for 
their service between Liverpool and New York. She has a dead- 
weight carrying capacity of 3300 tons, and is fitted to carry 100 
first-class and 1500 third-class passengers. 

La Pampa, the second of an Italian line of large passenger 
steamers to perform a monthly service between Genoa and Buenos 
Ayres, has been launched from the yard of Messrs. Dudgeon, 
at Cubitt-town, on the Thames. She is a twin screw vessel of 
1589 tons and 370-horse power, and is fitted to carry 500 passengers. 
The previous vessel was also built on the Thames and was launched 
about two months back. The Italo-Platense Company, by whom 
the service has been established, was founded at Buenos Ayres to 
meet the extraordinary emigration now going on from Italy to the 
Argentine Republic. 

WIru regard to the robbery recently attempted at the premises 
of Mr. Attenborough, a correspondent of the Times calls attention 
to a contrivance invented five years ago bya Mr. A. Baab, by which 
a new kind of security would be obtained in such cases. It was 
understood to be favourably regarded by the police authorities, 
and consisted of an electrical apparatus to be placed in connection 
with the nearest police-station, and which on the slightest move- 
ment would sound an alarm, and not only inform the police that 
a robbery was in progress, but also of the precise spot that was 
being attacked. 

Tue directors of the Victoria Hansom and Brougham Company 
announce the obtaining a point d’appui for the commencement of 
the business in the purchase of the Phcenix-) ard, near the Circus, 
Oxford-street, comprising a long established business in hiring, with 
stabling for 100 horses, a farrier’s shop, veterinary establishment, 
and wanufacturing premises in a space of tliree-quarters of an 
acre. The directors purpose commencing business immediately. 
The West-end offices of the company are at the Pheenix-yard ; the 
City offices, 1, Circus-place, Finsbury. 

ACCORDING to advices from San Francisco the trade between 
California and Japan is daily assuming more important propor- 
tions. The bark Benefactress has just arrived from Yokohama in 
twenty-six days, oneof the quickest passages ever made, and brought 
11,000 packages of Japanese tea, which were at once forwarded to 
New York by the Pacific Railroad. This is the first cargo of the 
kind sent over that line, but as tea is deterio: by long sea 
voyages, it is thought that large quantities will henceforth be 
similarly despatch The steamer China from Yokohama has 
also brought 10,890 packa of tea and 165 bales of silk, of which 
a large proportion is likewise for New York by railroad. 

THE telegraphic line between Valparaiso and Buenos Ayres, 
across the Toes, will soon be ( Messrs. Clark and Co., 














among Piiesé, it is but proper that mention should be made of 
Me ‘Bell Brothers, of ‘Clarence Ironworks, Messrs. Gilkes 
and fete. Messrs. Cochrane, and Mr. B. Samuelson, M.P. They 
were keenly alive to the great resources of the district, and they 
brought great practical and scientific abilities and commercial 
energy to bear upon those resources. Their example hus since 
been followed in a most rémarkable manner, and the energy 
which has since been displayed has been most wonderful, if not 
unique, if one ney judge by comparing the state of things now | 
ailing with tha 


prev t which existed twenty, fifteen, or even ten | 
years for even with the last five years or so, the ironworks | 
of Mid and its immediate vicinity have been nearly 





doubled in n . 


| line will be extended to Peru, : ‘re 
| sandine line from Valparaiso, and aS the Argentine and Brazilian 


of Valparaiso, have succeeded ii ‘arranging this most important 
enterprise ; the first portion of thé line 1s now being shipped in 
London for Rosario. As’ the Panama, West India, and Pacific 
Will be united with the Tran- 





Governments have grauted a coneéssion for another cable to be 


| laid from the coast of Brazil to the West Indies, there will be in 


a short time a direct communication with the whole of South 
America |by two lines. The telegraph between Valparaiso and 
Buenos Ayres will be constructed entirely with iron poles, and 


the best materials that can be obtained in England. The Argen- 
tine Government has granted a subsidy to this telegraph company 
of ,£6000 a year, and that of Chili will add at least £2000 more. 
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SIXTY-HORSE POWER, NOMINAL, HIGH-PRESSURE ENGINE. 


MESSRS. WHIELDON, LECKY, AND LUCAS, ENGINEERS, LONDON. 
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INSTITUTION OF NAVAL ARCHITECTS. 


THE first of the meetings of the present annual session of the 
Tnstitution was held in the Lecture Theatre of the South Ken- 
sington Museum on Wednesday last, the president, Sir John 
Pakington, Bart., in the chair. 

Mr. Merrifield, the secretary, read the report of the council 
and the balance-sheet. 

Report oF Councin, Apri, 1870. 

It will be unnecessary for the council, on the present occasion, 
to address to the members and associates of the Institution more 
than a very few words by way of report; the internal affairs of 
the Institution having progressed satisfactorily. 

The council are glad to be able to state that the Lords of the 
Admiralty have been pleased to renew their grant of £250. As 
this grant was actually paid in the month of December, 1869, it 
necessarily appears in the balance sheet for the past year, although 
not belonging to that year’s ordinary income. 

The privilege of becoming members of the Institution has been 
offered by the council to the following distinguished marine engi- 
neers, under the authority of the Just paragraph in the report of 
the council for 1869, which was adopted by the meeting :— Marine 
Engineers : Edward R. Alfrey, Esq. ; Alfred Blyth, Esq. ; William 
Denny, Esq. ; Sir William Fairbairn, Bart. ; Joshua Vield, Esq. ; 
Telfurd Field, Esq. ; James Henderson, Esq. ; John Key, Esq ; 
J. G. Laurie, Esq. ; Hugh Morton, Esq. ; John Penn, Esq. ; John 

Ravenhill, Esq. ; George Banks Rennie, Esq. ; George Robert 
Stephenson, Esq. ; John Trickett, Esq. 

An arrangement has been entered intu with the committee of 
the Canoe Club, upon terms advantageous to both institutions, by 
which the committee of that club is enabled to hold periodical 
meetings in the rooms of the Institution, at such hours as not to 
interfere with its business. By the kind permission of the Lords 
of the Committee of Council on Education this report is presented 
to you in the Lecture Theatre of the South Kensington Museum. 
You are invited to inspect the premises of the Koyal School 
of Naval Architecture and the magnificent collection of models 
in the Naval Gallery. The council are informed that the 
alterations which have been made in the course of in- 
struction given at the Royal School of Naval Architec- 
ture and Marine Engineering appear to promise satistactory 
re-ults. Changes of this nature, however, cannot be expected’ to 
produce immediate fruit, and the council, therefore, await with 
much interest the report upon the examination of the school at 
the end of the present session, the first occasion of a © nciusion of 
the four years’ course. ‘The council observe with regret that the 
number of private students has decreased. The papers to be laid 
before you at the present meeting are of great interest, and while 
they embrace valuable contributions to the theory of naval archi- 


tecture, they are, as a whole, of a remarkably practical 
character, and are chiefly contributed by private  ship- 
builders and engineers. It has been brought before the 


notice of the council that a considerable stock of the ‘* Transactions” 
of the early years remains on hand, and that frequent applications 
are received for the purchase of these, either on behalt of scienti- 
fic institutions, or by persuns interested in naval architecture, but 
not falling strictly within the condition of admission of members 
or associates. the council recowmend that bye-law No. 3, should 
be so far modified as to allow the secretary, under the direction of 
the council, to dispose of the surplus stock of ** Transactions ” which 
have been published more than three years, at a price of not less 
than one guinea a volume ; provided a sufficient number remain on 
hand to supply the probable demand of new members and asso- 
ciates to complete their sets as heretofore, by the purchase of the 
back volumes ; but the disposal of the last three volumes is always 
to be regulated by bye-law No. 39, 


THE PRESIDENT’s ADDRESS. 

‘he President said, I now rise to perform the duty of offering 
a few observations of such a nature as may appear appropriate to 
the occasion upon which we meet. It is a duty which has devolved 
upon me every year since I have had the honour of holding the 
ofiice of your president, an office which I assure you I value most 
highly. But 1 have always felt that, although the address of the 
president is a form which is always observed. and a form that is not 
without its value and utility, still, considering the nature of the 
duties for which we assemble, itis always desirable that the observa- 
tions of the president should be compressed within reasonable, if 
not narrow limits, in order that undue intrusion may not be made 
upon those duties of the day which, in my opinion, are more im- 
portant, Gentlemen, I cannot refrain from expressing the great 
satisfaction and pleasure with which I meet you again at the 
commencement of another annual session, and that under 
circumstances which, in two respects, are circumstances of 
novelty. And I think those two circumstances of novelty may 
fairly be regarded as indicating a state of growing prosperity and 
success on the part of this Institution. The first circumstance of 
novelty to which I refer is the fact that now for the first ‘time we 
assemble on Wednesday instead of on Thursday; that is, we 
assemble for a session of four days instead of only three. Another 
innovation, and I think it is one of a very interesting character, 
is that, for the fitst time, by the kind permission of the Committee 
of Council on Education, we are enabled to meet at South Ken- 
sington on the opening day, instead of assembling as heretofore at 
the Society of Arts. ‘The fact of our assembling here gives us a 
double advantage: one is, that we assemble close to that beautiful, 
interesting, and I may say perfect collection of naval models which 
are now brought together in this building, and open to public 
view, instead of being stowed away as they were for a vast number 
of years in the cellars of Somerset House. Here they are brought 
together and arranged in a manzer that enables all who take 
interest in these matters of national importance to come and 
see them, And, of course, such an assembly as I have the honour 
to address would peculiarly delight in looking at that interesting 
collection of models, Another advantage which arises from our 
assembling here is that we are close to the School of Naval 
Architects, to which i think I may refer as almost a child of this 
Institution. It is an establishment which we ali regard as 
one of great national interest and great prospective national 
advantage; and assembling here we are enabled to examine 
personally the whole of the arrangements of that most useful in- 
stitution. Before quitting the subject of that institution 1 may, 
with perfect safety, say that it is still performing its useful func- 
tions, and is likely to bestow upon the country those advantages 
which we anticipated from its establishment. You have heard a 
passage read from the report to the effect that the number of 
private students in the school has somewhat diminished. But | 
am far from inferring any serious diminution of usefulness in the 
institution from this fact. We should rather regard it as one ot 
those cases of fluctuation in numbers which is unavoidable in al- 
most every establishment of the kind. Gentlemen, not wishing to 
detain you more than it is really my duty to do, there are several 
subjects to which I might with propriety advert, but which upon 
this occasion I will pass over. There are, however, one or two 
topics on which I cannot be altogether silent. The first is not so 
suuch a subject of naval architecture as it is a subject most deeply 
concerning the interests of navigation. Whatever touches upon 
the interests of navigation must be deeply interesting to the great 
marine, whether warlike or mercantile, of this great empire. ‘The 
subject to which I refer, and upon w:ich I will venture to say a 
very few words, is what is called the “‘ Rule of the Road.” Upon 
the importance of that subject I need not dwell, and its import- 
ance has been forced upon the public mind very recently by 
circumstances which have appealed very strongly to public 
feeling. I refer to two most remarkable and painful 
instances of collision #¢ sea—the collision which occurred in the 
eastern seas between the United States corvette the Oneida and 
the Bombay, one of the Peninsular and Oriental Company's 
wessels, and the painful occurrence which happened close upon 


' our own shores a few days ago, the collision between the Nor- 
| mandy, a packet plying between Southampton and the Channel 

Islands, and the Mary. In both those melancholy cases great 
loss of life occurred. With regard to the first collision, it would 
be going beyond my duty, travelling into the ground which I could 
not with propriety touch, if I were to refer to the question which 
has arisen, and which will probably again excite the public mind, 
how far the captain of the Bombay by his conduct was responsible 
for the great loss of life that occurred. But every one will ask 
himself how was it that these two ships came into collision—how 
was it that they could not keep clear of each other at sea? Why 
has any question arisen for doubting the conduct of the captain of 
the Bombay? ‘This inquiry of course leads to that all-important 
question connected with navigation—are the existing rules, known 
as “the rule of the road at sea,” as good as they can be made for 
the protectio. of life and property at sea? Probably most of you 
will be of opinion that under the best and wisest regulations 
danger will stili exist. But as far as 1 have been able to take 
counsel with those who are conversant with this subject, a 
strong impression exists that the existing laws upon this subject 
are not so well detined or so clear as they might be made. 
it therefore becomes a question whether or not for the public in- 
terest it is desirable that some inquiry should take place. Before 
I close the observations which | ain addressing to you I shall have 
to touch upon another subject, if possible of even greater import- 
ance than that to which I am now referring, with the view of 
asking counsel from the competent judges here assembled whether 
that 1s not also a subject upon which inquiry is needed. It might 
then become an impurtant question whether this subject of ** the 
ruie of the road at sea” ougut not to be included in such an in- 
quiry in the event of such an inquiry being decided upon. Let 
me say this interesting subject is not limited to what we gene- 
raliy regard as ‘‘the rule of the road at sea.” I think the 
dreadiwi collision which occurred the other day between the 
Normandy and the Mary touched upon another branch of this 
subject. Itis not only how ships approaching each other are to 
be managed so as to avuid co.lision under ordinary circumstances, 
but in that melancholy case another question arises, whether the 
public safety dves not require that some str.ct peremptory reguia- 
tions should be adopted tor the management of ships where thick 
fug prevails? ‘Lhere is no doubt that the melancholy loss of life 
Wuich occurred in the Normandy was occasioned by thick fog. 
I do not desire to prejudge any case now under investigation, 





but 1 think enough has become known to the puovlic to 
prevent our feeling any hesitation in saying that the 
main cause of the disaster was the fact of the ship 


going her full speed, or nearly her full speed, at a time 
of very thick fog. Possibly some persons may have observed 
that that melancholy loss oi life became the subject of a question 
in the House of Commons a few days ago. I thought it my duty 
to follow up that question by inquiring whether the Board of Trade 
were or were not in pussession of information us to whecher the 
usual precautions of sounding gongs or bells had been resorted to. 
As far as | have yet learned the facts uf the case, there appears to 
have been no such precautions taken ; audit seems perfectly clear 
that the Normandy was guing as nearly at fuli speeu as her power 
allowed. Weill, 1 say, here arises a question of the deepest in- 
terest, whether the time Las not come for some publicinterference 
for the protectiun of that portion of her Majesty s suvjects who 
are compelled to entrust themselves to the uangers of the deep; 
and whetuer captains of ships shall not be peremptorily requirea 
to mouerate their speed at sea in a fog, and tu resort to every pre- 
caution that can be adopted to imsure the safety of human life. 
Geutiemen, having touched upon this subject; which I hope you 
will not think | have done improperly, there are two other subjects 
upon which | should have been giad to address you, but 1 find it 
is not necessary for me to occupy your time in doing so, because 
both of them ure this very day wade the subject of papers which 
will be read to you, and which, according to our usuul custom, 
wil afterwards become the subject of discussion. i allude tu 
the Channel passage and to the Suez Canal. Not only the 
comwercial interests of the country and the navigation of the seas, 
but the question of naval architecture is concerned in these two 
subjects. it will be for you, gentlemen, who are scientitically 
acquainted with the important subject of naval architecture two 
cousider, and no doubt the papers that will be read will give you 
the opportunity of considering, how far the talent of our avienaval 
architects should be brought to bear upon two most interesting 
questions. ‘Che first question is the best mode of constructing a 
ship ferry, which, afver loug deliberation, appears to be the favour- 
ite mode at present for expedit.ug the transit across the Channel. 
The other question is one of hardly less interest: how we can best 
construct vessels able to carry large numbers of passengers and 
heavy cargoes from England to Alexandria, and yet be of sucha 
draught ot water as tu be able to pass through the Suez Cana 
and cuntinue their voyage to the East. These are subjects of deep 
interest ; they not only call forth the skili of our naval architects, 
but they illustrate in a remarkable manner that rapid progress ot 
scientific enterprise which is one of the distinguishing churac- 
teristics of the age in which we live, more especially of the latter 
half of the preseut century. ‘here remains only one more subject 
on which i desire to touch. It is a subject which has been 
very much iu my mind of late, and on which | desire to 
take counsel with you, with the view of deciding whether 
or not it is desirable that the Government should be pressed 
to institute and prosecute a scientine inquiry. The subject 
is, beyond all douvt, beset with a great number of difficulties, 
I allude to the question of the load draught of merchant ships at 
sea. Every one has beeu deeply moved by what I am afraid we 
must now inevitably regard as the loss of the City of Boston, the 
most melancholy event of the kind that has occurred since the 
loss of the President many years ago. You will remember that 
at a period when hope was not aitogether abandoned, an anony- 
mous letter appeared in the pubhe papers, purporting to come 
trom Halifax in Nova Scotia, stating that when the City ot 
Boston put to sea she was, from the large cargo stowed in 
her, from 18in. to 2Uin. below her proper draught. I dwell 
especially upon the fact that that was an anonymous letter. 
But, on the other hand, I think those who read it will allow 
that there was nothing in the letter which conveyed to the 
mind any idea that it was written with other than honest and 
bond jide purposes, or that there wa> anything like ill-will towards 
the parties connected with the Uity of boston which dictated that 
letter being written. I thought ii my duty to put a question upon 


the person who would be responsible for that impropriety. There- 
fore, while, on the one hand, I do not mean to say that I believe 
the anonymous letter, and do not believe the agent or Messrs. 
Inman, it does appear to me that, considering the dreadful event 
which somehow happened, if the contents of that anonymous letter 
be true, that the ship was laden beyond the point which safety 
justified, a grave and serious responsibility would rest upon that 
agent at Halifax if he allowed ths ship to leave in that state. I 
think it is very desirable, for the sake of Messrs. Inman, 
that the truth should be cleared up, and that the facts should be 
known. Of course, it does not follow, even if the ship were over- 
laden, that that was the cause of the disaster. She might have 
come in contact with ice ; she might have been lost from stress of 
weather, or other causes, without blame being attributable to any- 
body. Buta serious statement has been made, and, without in- 
tending to impeach the character of anybody, that statement has 
only been contradicted by a person who must be regarded as an 
interested person. ‘There stands for the moment the important 
and painful question with respect to the City of Boston. But the 
effect of my putting this question in the House of Commons was one 
which I had not fora moment foreseen. From a variety of quarters, 
and from a number of persons, some speaking from one motive and 
some from another, in all parts of the country, I have received 
communications to an extent which I had not expected, pressing 
upon me the immense importance of this question of overloading 
ships. ‘Two particular causes--constant causes of disaster—have 
been pressed upon my consideration. First, the relaxation of a 
rule which did exist, but which, for some reason or other, I know 
not why, has been relaxed—I mean the rule that every steamship 
({ do not know whether it applied to sailing ships) putting to sea 
ought to be provided with water-tight bulkheads. That is one 
point pressed upon my attention. ‘The other point pressed upon 
my attention is the immense loss of life and property arising, as I 
say, from this neglect of water-tight bulkheads, and, in too many 
instances, to the fact of ships proceeding to sea laden beyund the 
point of safety. I have been startled by the extraordinary 
amount, the dreadful amount of loss which has occurred within 
the last twelve months—loss of life and property in steamships at 
sea. The facts I am about to mention have already been the 
subject on my part of questions in Parliament, and I think it may 
be as well upon this occasion, as I am alluding to the question, 
that I should repeat those figures. ‘They are astounding figures. 
The first fact I will mention is one that I referred to in the House 
ot Commons—namely, that from the 1st of January to the middle 
of March—that is to say, in the first ten weeks of the present 
year—there were lost no less than nine steamships. Two 
vf these steamships were lost in* consequence of those col- 
lisions to which { have already adverted. One or two of 
the others were stranded, and the remainder—-more than 
half of the whole —appear to have foundered; nothing more is known 
of their fate. ‘he other fact that has been brought to my notice 
by a simple quotation from a public newspaper is, that from the 
beginuing of last July to the beginning of November no less than 
twenty-eight steamships were lost at sea. What may have hap- 
pened during the months of November and December I have no 
information of at present. But, considering the period of the year, 
the too great probability is that the number of casualties was not 
less than in the other periods to which I have reterred. But 
omitting these two months of November and December, and taking 
the six months from July to November, and then from January 
to March, we find that no less than thirty-seven steamships have 
been lost atsea. Gentlemen, 1 think you will considerthisa subject 
for anxious consideration. Something surely must be wrong. 
i cannot imagine, with the skill of our seamen, and the skill of 
our naval architects in the construction of ships, that such a 
disastrous number of losses can have occurred in a period of six 
monihs without there being something wrong either in the con- 
struction or in the loading of these ships, or in both combined. 
My immediate and practical object now is to take counsel with 
this meeting of scientitic men, competent to advise, and to ask 
them whether they do not think that, under such circumstances, it 
is desirable that some member of Parliament should press upon 
the attention of Government that it is really due to the safety of 
the public and the character of our commercial navy that an in- 
quiry should be directed with a view to the satisfactory solution 
of this question, to ascertain whether the difficulties are really 
so great that no plan can be devised for increasing the safety 
of our ships, and the safety of the lives of our gallant sailors, and 
of the passengers who go to sea in these ships. 1 ought not to quit 
this subject without reminding you that, shortly after the loss of 
the London, I brought that subject before the House of Commons ; I 
also brought it before the Lnstitution of Naval Architects. You will, 
1 am sure, remember that this Institution appointed a committee 
of competent and scientific gentlemen, That committee devoted 
an amount of time and labour to the inquiry which I considered 
most honourable and creditable to them. ‘They produced a very 
able report, and that report was presented to the Board uf Trade. 
1 was sorry when I was told the other day by the Minister who re- 
presents the Board of Trade, that upon full consideration the Board 
of ‘trade did not think it desirabie to carry out the recommen- 
dations which that report contained. On the other hand, with- 
out any feeling but that of a bond side desire to increase the safety 
of the public, 1 am bound to say, from answers I[ have lately re- 
ceived in Parliament, and from public occurrences well 
kuown to you, that the impression upon my mind is that 
the extent to which the Board of Trade now acts, and the 
amount of information which is conveyed to the Board of 
Trade with regard to these casualties, and the inquiries which 
are carried on by the Board of ‘lrade, are not so satisfactory 
and do not command such confidence with regard to the safety 
of the public, which it is very desirable for public interests 
they should do. I am afraid I have deviated more than I 
intended from my promise not to occupy your time; but 
the subjects on which I have touched have been so in- 
teresting that I hope you will forgive me if I have dwelt 
rather longer upon them than I intended. I will now 
add, before I conclude these remarks, that it has been a 
question in the council, considering the additional time at 
our disposal in consequence of having four days instead of three, 
whether we should not relax the rule with regard to the time to 
be occupied by our proceedings. Our rule hitherto has been that 
no paper should exceed twenty minutes, and that no speech in 
discussion should exceed ten minutes, and that the paper and 
peeches together ought not exceed an hour, ‘The opinion of the 





this subject in the House of Commons, and 1 asked whether the 
Board of Trade had received any information at all which tended 
to confirm the statements in that anonymous letter. ‘Lhe gentle- 
man who, in the absence of Mr. Bright, now represents the Board ot 
‘Trade inthe House of Commons, very naturally and properly applied 
tu that well-known and distinguished house, the Messrs. Inman, to 
whom-the City of Boston beionged, for information. In the same 
spirit in which I have spoken with regard to the letter, 1 desire to 
speak with regard to the contradiction given by the Messrs. Inman. 
I should think myself wholly without justification if I were to say 
a word which could reflect upon that distinguished firm in any 
manner whatever. I accept entirely the assurance of the Messrs. 
Inman, and I believe they would not willingly risk the safety of 
their passengers by any improper proceeding. But public men 
who undertake a publicduty must not look to the right or to the left 
in carrying out that duty; we are bound to regard only the safety of 
the public. Messrs. Inwan, in their contradiction, which, on their 
behalf, was madein the Housecf Commons, entirely denied thatany 
improper cargo had been stowed in the Uity of Boston. ‘hey only 
said that which I have no doubt they fully and entirely believed, 
and which it was right and proper in their position they should 
do. But we cannot forget that the Messrs. Inman speak from 
Liverpool, and that which was charged agaiust the City of Boston, 
if true, occurred at Halifax. We cannot forget that the contra- 


diction came from the agent of the Messrs, Inman at Halifax, the 
very person, who, if anything improper had been done, was exactly 








council is, and I hope it will be your opinion too, that we had 
better adhere to that rule. For this reason: I am happy to say 
as a proof of the interest excited by our meetings, and as a proof 
that we have done wisely in taking four days instead of three, 
that the number of papers to be read has increased in equal pro- 
portion. Therefore 1 think it is that we should adhere to our 
rule. And here I must ask you to exercise some feeling of com- 
passion towards myself. It is a very distressing thing fur a chair- 
man to get up in the middle of an interesting paper, and tell the 
gentleman he must stop. Of course I am bound to ouey your 
rules, whatever they may be; therefore I would rather take this 
opportunity of appealing to those who are about to read papers to 
this meeting to take care so to compress their matter that the 
reading of the paper shall not exceed twenty minutes. I ought to 
apologise for having detained you so long. I will only, in con- 
clusion, express my earnest hope that the present meeting may 
not be less interesting than former meetings; and that the exist- 
ence of this Institution may continue to confer upon the country 
those advantages which I believe it is so well caiculated to pro- 


mote. 
Mr. Charles Lamport called for some explanation with regard 
to the mode in which the accounts had been prepared, He also 
complained of an omission in the report with reference to two 
questions which had been specially recommended to the conside- 
ration of the council at the last annual meeting, with the view to 
their obtaining reliable data, These questions related to the ap- 
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plicability of iron masts, and to the water resistance of ships of 
* various classes, to be measured by the dynamometer. 

Mr. Samuda explained the accounts, and Mr. Merrifield stated 
that he had sent out 150 circulars seeking information on the 
points mentioned, and he had not received a single reply. 

The report and accounts were then adopted. 





_ “On the influence of the Suez Canal on Ocean Navigation.” 
Mr. J. D. Samuda, M.P., read the following paper on this sub- 
ject :—The canal connecting the Ked Sea and the Mediterranean 
is now an accomplished fact, and without change of vessel, and 
without half circumnavigating the globe, means now exist for 
passing from the Indian Seas to all the ports of Europe. The first 
meeting of the Institution of Naval Architects held next after the 
opening of the Suez Canal would be naturally desirous to take 
some notice of this important event, and it is with the view of 
considering the effects of the great engineering work on 
the commerce, and its probable influence on the mercantile 
marine of all nations, that I beg to submit some” facts 
and circumstances in connection with it. By substituting 
the canal route for the old-established sea voyage round the Cape, 
the following savings in distance are obtained in a voyage to Eng 
land :—From Bombay, 5770 miles; from Ceylon, 3840; from 
Hong Kong and Singapore, 3520; from Melbourne, 91 miles. 
These savings are accomplished on voyages ranging from 12,000 to 
14,000 miles in length. Roughly, therefore, the savings amount 
to about one-half from Bombay, one-fourth to one-third from 
China, and, practically, nothing from Australia. The first thing 
that strikes one is the enormous saving of distance thus offered to 
some of the principal highways of traftic, and the benefit that must 
result to all carriers from availing themselves of this shorter route. 
But it had been foreseen, and is now universally admitted, that, 
independently of the difficulty and the expense of towing sailing 
vessels through the canal, the navigation of the Red Sea is so un- 
suited to them at most times, that the owners of sailing ships must 
regard the canal route as wholly unsuited to their use. Consi- 
derable depression has naturally resulted in this class of property, 
and the production of sailing ships since the opening of 
the canal has been almost if not entirely deaped, Is this 
depression to be temporary, and will the experience of sub- 
sequent working justify the conclusion it points to of a 
general substitution of steam for sail in the gre:t carrying 
traffic from the East? To arrive at any sound conclusion on this 
most important subject it will be desirable to review by the light 
of our present knowledge the capability of steam vessels for deal- 
ing with all or a part of this new field suddenly thrown open 
to them. More, I would observe that if the opening of the canal 
had taken place eight or ten years earlier scarcely a cargo-carry- 
ing steamer of any sort would have entertained the idea of 
profitable employment on even the most favourable of the routes. 
But the intefval of time has been so profitably employed by steam- 
ship owners realising the importance of economy of coal and 
the improved proportion of vessels and engines, that voyages 
may now be undertaken with profitable results which only a 
few years back would have been hopeless, except in cases where 
large subsidies were obtainable, to compensate the great cost of 
coals and working compared with the carrying powers of steamers 
then in use. The first great and important change in the 
character of cargo-carrying ocean steamers within my own ex- 
perience occurred in 1863, when a large foreign company, who 
had till then, on a 4000 mile journey employed vessels, burning 
forty tons of coala day to carry about 1400 tons of cargo, were 
able to substitute them by vessels burning fourteen tons of 
coal and conveying 2000 tons of cargo. And the new 
vessels made nine knots of speed, actually averaging a 
higher speed than the old ones. The effect was so 
startling that it led to their entire fleet being gradually 
replaced by the economical vessels. I think that economical 
working of steam applied to cargo-carrying requires that coal 
should be, if possible, taken on board before leaving England for 
both the outward and the homeward trip. Our present experience 
shows that with a vessel of 2000 tons, builders’ measure, giving an 
average of nine knots, and burning fourteen tons per day, coal may 
be carried for the round voyage of 12,000 miles— 6000 out and 6000 
home, and leave space to carry 1600 tons of ¢argo out, and 2000 
tons home. With these conditions, it appears probable that a 
large amount of success may be accomplished. If this be so, we 
may regard as the natural consequence of the opening of the canal, 
that the whole, or at least the greater portion of the traffic between 
3ombay and England will be lost to sailing vessels, and appropri- 
ated by steam. . When, however, we deal with the China traffic, 
the difficulty for steam is much increased. Here a complete 
voyage of 20,100 miles has to be provided for, and I cannot satisfy 
myself that the same beneficial results will follow. With excep- 
tionally high freights, it may be possible to compete with 
first-class sailing ships; but as the same vessel referred to 
above would, as on this long voyage, under similar circumstances, 
only be able to carry 1000 tons of cargo out and 1800 tons home, 
it is doubtful if steam will do more than obtain a limited portion 
of the traffic, and that the superior clipper ships may look to 
retain their vocation for some time ; that is, till further improve- 
ments in steam, in the same direction as those that have been made 
in the last eight years, put them ina positionto compete successfully 
for cargoes on this increased length of voyage. ‘ven, as regards 
the Australian traffic, where no advantage of distance whatever is 
to be gained by using the canal, and where the length of the 
voyage is again increased, I look upon the profitable employment 
of cargo-carrying steamers as at present impossible, and that 
route, of course, will be left to the sailing ships untouched. I am 
well aware that the drawing off of sailing ships from the Bombay 
route will cause a serious competition to those on the Australian 
station. I also think that the development of Indian railways 
will shortly bring to the port of Bombay much produce that now 
comes from Calcutta and other ports of India; and that gradually 
and shortly Bombay will become the great port of India for 
England. But as these latter changes are more or less matters of 
time, and as the life of sailing ships does not range over 
very many years, I do not see sufficient cause to justify 
the panic that appears to have overtaken this class of pro- 
perty ; and I am inclined to think that their substitution and 
extinction will be much more gradual than the possessor of them 
apprehends. I do not wish to be understood as suggesting that 
improvement has reached its limit; I look to progressive and very 
considerable improvement in both ships and engines, and imagine 
that asource of economy will be found to result greatly from the 
substitution to a large extent of steel for iron in the hulls of 
vessels, and from simplifying the construction, and carrying still 
further the system of expansion in the engines, And, doubtless, 
the due encouragement of those who are continually, from their 
skill and experience, able to develope improved results in a par- 
ticular form, will have much influence in shortening the periods of 
their attainment. Such encouragement, however, I regret to say, 
is the exception, not the rule; for with a short-sighted policy, 
accepting, deed, the Manchester school for a platform, which 
in great degree permeates the whole of our commercial deal- 
ings, and forms our commercial , the ene ruling 
idea that purchasers cling to appears me to be price— 
the lowest price at. which afyone ¢an offer to throw to- 
gether materials and labour to ice the article sought. 
The argument seems to be a ship is a ship. If it has certain 
tonnage power, and hag a 2 jal inspection and 
registration, that is all that is desired. And unless skill, ex- 
perience, and faithful work can Cored themselvés with the lowest 
to off 









tender, they need not take the ir services : or, 
at all events, they wholly ignored. 
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plausible shams, and has — a lower standard of production 
—a less worthy aim to producers throughout the kingdom. 
These remarks certainly do not apply only to shipping; all other 
manufactures are equally obnoxious to them. But inasmuch as 
shipowners are entrusted with a much higher mission than most 
others, and bear in every instance the heavy responsibility of 
having much human life dependent upon their care, it is of the 
utmost importance that they should take a prominent position in 
discountenancing the general decadence of commercial morality. 
Again, I am not sure that the power of obtaining immunity from 
loss by insurance has not been cafried too far, and may in some 
degree have served to prevent the consideration of the weighty 
responsibility that errors of judgment, or a too ready acceptance of 
general usage, lays upon them; and Iam by no means certain 
but that our Legislature might confer great benefit, and greatly 
improve the existing state of things if our contemplated Mer- 
chant Shipping Bill were to render it obligatory on every owner 
to retain at his own risk uninsured one-fourth, or one-third; of 
every vessel sent to sea. Recurring to the original subject of this 
paper, I cannot fail to remark that we must be prepared, and 
mainly through the opening of the canal, for a large share of the 
carrying trade of the East passing from ourselves to other nations. 
Russia, France, and Germany are all too anixious to avail them- 
selves of any means of improving their navies to disregard the 
opportunity this offers them of subsidising commercial under- 
takings and practising their naval officers. Silk, tea, and cotton, 
and other produce of the East will certainly pass in large quan- 
tities in vessels of those nations to their own ports instead of 
being reshipped as now, in most'instances, after reaching England. 
Iam quite alive to the importance of this result and to the 
weighty consequences of it. It certainly will have the effect to a 
considerable extent of diverting trade from our country. But I 
do not regard this with absolute alarin. Every one must have 
foreseen that since the large discoveries of gold the countries 
that obtained it from us in exchange for their productions 
would not be content to leave us in the undisturbed 
position we previously held as the workshop of tue 
and that they would gradually avail themselves, as they have 
done, of the resources which the possession of gol gave them for 
raising manufactures and fleets to appropriate to themselves some 
of the advantages we had so long derived from its exclusive 
possession. But such large new fields of commerce are being 
daily opened to us, such increased wants from an increasing 
population. and the improved power of purchasing, that I have 
no gr at fear for the extent of our operations, What I fear much 
more is, that, in the desire to possess more than our proper share, 
a system of unsound trading and reckless competition among 
ourselves may continue, I say may continue, for I believe it exists 
in full force at present ; and that we may be deprived of much of otir 
legitimate reward in tuis country from the fact of every one trying 
to obtain more than his fair or reasonable share of it. It has 
formed no part of my intention in this payer to comment upon the 
construction of the canal itself, the difficulty and cost of keeping 
it open, of preserving the required depth of water in its harbours, 
of maintaining its banks from the action of the traffic passing 
through it -all matters of great interest to its proprietors, and 
which, indirectly, will no doubt exercise an important influence on 
those who use the route. But I cannot refrain from expressing sur- 
prise that the design should have adopted Port Said and avoided 
the use of Alexandria as the European port. One would imagine 
thet. the advantages of debouching at the back of Alexandria 
Harbour would have been so apparent that the whule surveys and 
arrangement would have accepted this condition as the best. Can 
French influence have caused this diversion in the expectation that 
their desire to obtain sovereign right over this great waterway 
between Europe and Iudia would have passed unchallenged if the 
territory they desired to annex did not enclose the port of Egypt? 
Or can the existence of any great engineering difficulty have led to 
the decision ? One can hardly imagine this in a desert and flat 
country such as Egypt. But whatever the cause, there 
can be no doubt of the disadvantage of Port Said as 
compared with Alexandria. There is now to be encoun- 
tered the doubt and difficulty, and the enormous expense 
that continual operations on the harbour of Port Said must 
entail. And looking to the fact that Nature has, from a time 
beyond the record of history, choked the present harbour of Said 
with the delta of the Nile, and will doubtiess continue to offer the 
same obstacle to its being kept open, and tax the ingenuity and 
resources of the engineers and proprietors to prevent this result, a 
great anxicty, to say the least, might have been avoiled. Again, 
vessels on their journey eastward would have been saved 120 miles 
of sea voyage—some twelve hours’ steaming—for they are not in 
aty degree farther on their road when entering Port Said than 
they are at Alexandria, which is that distance short of it. As re- 
gards the carriage of passengers and mails especially, this will 
exercise a most damaging influence, and may even result in main- 
taining a change of vessel at either end of the canal, and continuing 
the overland route as at present, to avoid the increased delay which 
must of necessity otherwise take place from the slower passage 
than hitherto through the canal being so greatly aggravated by the 
additional 120 miles of sea voyage, resulting, as it doubtless would, 
in a delay of twelve hours in the delivery of all letters by each 
Indian mail. Again, in addition, in Alexandria they would have 
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instead of having to encounter the discomforts and difficulties 
which nautical men say with certain winds and weather invariably 
affect the usefulness of Port Said. I will not enlarge upon this 
point. In conclusion, I trust that the success of the undertaking 
will be maintained. A new field has been opened to the com- 
merce of the world. This country has with characteristic enterprise 
been the first to avail itself largely of the facilities it has offered. 
The prospects of the canal have been reported as improving daily 
since its opening. But whatever benefits experience may show to 
accrue to the promoters, I feel sure that the Institution of Naval 
Architects of England will not allow this general meeting, at which 
it has the first opportunity of referring to so great and useful a 
project, to pass without expressing sympathy and admiration for 
the talent that has projected and the perseverance that has accow- 
plished this great naval work of modern times. 

Mr. Grantham said he had lately gone over the same field at 
another institution, and Mr. Samuda was aware that he had con- 
sidered the subject well. He would therefore excuse him if he 
differed from that gentleman on one or two points. With the 
great bulk of his paper he most cordially agreed. The can«l was a 
great success, and he believed that a great portion of the produce 
of the East would come through the canal. He also agreed that 
if the canal had been Opened ten years ago we should not have 
been prepared for it. It was a remarkable circumstance that 
most of the calculations made by the originators of this great pro- 
ject contemplated the passage of agreat number of sailing vessels 
through the canal. Now, those who were acquainted practically 
with the work must know that the canal must depend 
be steam for its success; that, probably, not oné per cent. 
of sailing vessels would pass through: Happi for M. 
Lesseps and his company steam had f progress 
of late years that we might now contemplate siccessful 
steam operations to the East, and much lo: voyages than we 
could ten years ago. He agreed with Mr. Samuda in all that he 
had said with respect to Bombay. He, however, did not quite 
agree with him with respect to China. He believed that the China 
trade would come through the canal, arid that the saving of time 
which this would occasion would admit of @ larger freight being 
paid upon tea than was at present paid to come round by the Cape. 
These changes would be the work of time, rpc ae ed 
sailing vessels to the East were ed, yet he felt the su 
tution of steam must be verv gradual. The amount of capital neces- 
sary to be embarked in the construction of steamers to carry on our 
present trade with the East would be too large to be forthcoming 
all at once. Therefore, as Mr, Samuda said, there would be time 





for the existing sailing ships to work off, and probably, after all, 
owners of sailing ships would suffer no great loss in consequence. 
He differed from Mr, Samuda on the question of savings of 
distance. He had made calculations of the distances between 
England and different parts of the East, and according to his cal- 
culation the saving to Bombay by the canal route would only be 
3900 miles, instead of 5700. is figures had been furnished to 
him by a well-known calculator at Liverpool. The distances were 
10,560 miles reund the Cape ; 6616 by the canal. Between Eng- 
land and Ceylon his figures agreed with those of Mr. Samuda. 
But there was a reat difference with regard to China. Mr. Samuda 
sail the distance round the Cape was, in rotind numbers, 20,000 
miles. To Shanghai by the Cape the figures given him were 
13,920 miles, by the canal 10,640 miles; showing a 
saving of 3300 miles. This was a point of great 
importance, because if these figures were correct the proba- 
bility of steaming to China became much greater than on the 
figures given by Mr. Samuda. Probably the difference arose from 
the method of calculating a vessel's course round the Cape. It 
was well known that sailing ships reached nearly over to the 
toast of South America before they made for tte Cape. 
That would increase the distance from one to two thousand 
miles, as compared with a more direct course, and it might 
have happened that some took ore calculation and some 
the other. But in dealing with steam they must take the direct 
course, and these were the figures that had been furnished to kim. 
It therefore appeared to him probable that the China trade would 
come by steam through the Suez Canal. With regard to steam from 
Melbourne, Mr. Samuda made use of the word “impossible.” (Mr. 
Samuda: Impossible profitably) There wasa distance of ouly 
12,000 miles to Melbourne, and we knew that steamships were 
now performing very long voyages, aad performing them protit- 
tably. Therefore he did not consider it wovld be impossible to 
establish profitable steam communication with Melbourne by the 
Suez Canal route. 

Mr. C. H. Wigram said he was partly responsible for many of 
the figures that Mr. Samuda had quoted. They were taken from 
actual voyages made. The distances by the Suez Caual were 
obtained from the voyages actually made by the ships of the 
P. and O. Company. The distances to Hong Kong by a sailing 
ship round the Cape were taken on a fair, straight, proper 
course, not allowing for extreme deviations. The distance to 
Melbourne he took from the voyages made by his own ships. 
Therefore he thought that the tigures quoted by Mr. Samuda 
Were correct. The difference on the China voyage he 
thought arose from Mr. Grantham quoting the distance 
to Shanghai, while Mr. Sawuda quoted the distance to 
Hong Kong. With regard to Bombay, he thought Mr. Grantham 
was wrong, because ona rough calculation the time taken by some 












vessels made their voyage through the Suez Canal to Bombay, 
contirmed exactly the figures he had drawn out. sir. Samuda had 
drawn a very gloomy prospect for shipowners, but they should 
remember that when Mr. Rendle established canals, somebody 
asked him what would become of the rivers. And he replied that 
they would furnish water for the canals. Well, nothing of the 
kind had occurred and he thought we s] 
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all events, if 
still be wanted to carry coals for the 

that the great bulk of the traile to all th 
carried by sailing ships. No steamers could compete with a sail- 
ing vessel, except by making more rapid voyages, to compensate 
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at alowerrate than steamers—and it was well-known that a ship’ 
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world—he believed we should stiil find that many classes of gouds, 
such as cotton and wool, and bulky articles of that description, 
must come by sailing ships. It was no use, however, shutting 
one’s eyes to the fact, that « very large 

would take place His own trade to Meibourne would be one 
of the last to be interfered with by steamers, 
wool was a very bulky article; it did not require to be 
brought quickly into the market, therefore it would not admit of 
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paying a high freight. At the same time he knew there were 
steamers building tor the trade, and he believed they could be 
employed profitably to a certain extent, because t a cer- 
tain amount of passenger traflic which would always go by steam 
where it got the opportunity. The opeuing of the canal must 
make many changes in trade, no doubt. Recently one very 
curious thing had occurred. ‘Tea to Russia, which previously had 
always gone overland, Was being shipped to go through the canal 
to the Port of Odessa. We must expect to see similar fluctua- 
tions in connection with other ports, but he thought we need not 
despair, because we held the position, and it was very difficult for 
any nation to take it away from us. 

Mr. Charles Lamport said that Mr. Samuda had overlooked one 
very important fact, which was that the trade from China was 
getting more and more inland. Steamers going to China were 
enabled, without the expense of towing, to go up to Hankow and 
other places, hundreds and thousands of wiles inland. The 
steamers with which his brother's firm was principally concerned, 
found great advantage from this ; they monopolised the whole of 
the steam towing from Shanghai to Hangkow. He was surprised 
to hear of the reduction mace in the consumption of fuel from 40 
tons to 14 tons a day, and a larger cargo carried. At the last 
session it was stated by Mr. Macfarlane Grey that steam- 
ships, which showed the best results that he had ever come across, 
were those of Mr. Hoit, in the China trade, where the consump- 
tion had been reduced from 25 to 14 tons a day. He thought Mr. 
Grantham must be wrong, and Mr. Samuda right, in the calcula- 
tion as to the distance from Bombay. If Mr. Grantham agreed 
that the saving from Ceylon was 380 miies, he must see that the 
saving from Bombay must be considerably greater, as that port 
was 2000 miles further north. As the owner of both steamships 
and sailing ships, he agreed with Mr. Wigram that sailing ships 
would not be entirely super-eded. He could not believe that the 
heavy bulky goods from Calcutta would ever come overland by 
railway, or be brought down to Point de Galle with a view to 
come through the Suez Canal, but that they would stiil be 
brought by sailing vessels. He regre'ted that Mr. Samuda had 
not in his paper touched upon the different class of vessel that 
would have to be constructed to muke use of the Suez Canal. 
There were circumstances in favour of a new sort of vessel—he 
meant vessels built on a lighter draught, for the bringing of 
cotton, which required a considerable amount of tonnage. The 
shallower the vessels could be profitably made the greater the 
saving in cargo. Amd in regard to tea it would be the same. He 
thought the shallower the vessel, which the smail amount of 
water in the Suez Canal would necessitate, was in singular agree- 
ment with these two descriptions of cargo, which, coming by that 
route, would require that form of vessel. 

Mr. Bell Galloway said Mr. Samuda had remarked that a 
foreign company Was the Grst to take up the development of 
steam in connection with reduced consumption of fuel. He 
thought it was rather unfortunate that foreigners should generally 
take the lead in thesé matters, and allow us to come in second ; 
whéreas, With our mechanical skill ani genius, we ought ever to 
be in the front in the march of improvement. Let not the ship- 
owner, however, lose heart, or suppose that his property was 
doomed to destruction, or that the sailing vessel would be entirely 
superseded by steam. A steamer was a sailing vessel propelled by 
the pene | power of wind and steam ; what he meant to say 
Was, that the combitied power of air and steam, which was the 
motive power now for the screw propeller, would become the 
motive power for the sailing ship. All we had to do was to deve- 

the two in combination apply it to sailing ships, and then 
Heed not fear that sailing ships would be driven out of the 
market. Permit him tosay that he was an inventor of steam and 
air as a motive power. 
(Continued on page 212.) 


uere was 











210 THE ENGINEER. ApriL 8, 1870. 











SIXTY-HORSE POWER, NOMINAL, HIGH-PRESSURE ENGINE 


MESSRS. WHIELDON, LECKY AND LUCAS, ENGINEERS, LONDON. 


SIDE ELEVATION 


3 $ Wie 
ANGE CTR tt 


in TS 


WA A HAHA iil 
AAA 








| 


all 





















SS 


















NS 








\ 
—— 4 


3 









“ill 




















itl 














STEAM PIPE 







SIDE ELEVATION OF VALVE CASIN & CYLINDER ENLARCCD 





Q 











T(Sies Ah rar ‘on 
me SS 


--4.1"-->| 


















{ 7 


le — ---1 5 ---! 





! 


j M | SWZ. 

ML | Bl ie OS 

«lM WY 

GZ Y 
% 
Y 






| 





o 
j 
Y 


a 


© 
e 








| 
| = 
Y 


Yj 





SO 


— en 


TRANSVERSE SECTION AT C.D. 


- 
‘ 
! 
! 
' 
i 
‘ 
' 

! 
“nl nfo 
! 

' 

! 

! 

i 
! 

! 

' 

' 
as 





YZ Y, x 
ZZ SY fist tttdy, peer 4 Yuli oY, LLL lj ---- . . S ' 
4' Zi 4 Ws te ZZ L 18; . : 


























ea 





Aprit 8, 1870. 








THE ENGINEE 





FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS,—MM. Xavrer and Borveav, Rue de la Banque. 

BERLIN.—Messrs, A. ASHER and Co., 11, Untre den Linden, 

VIENNA.—Messrs. GERoLp and Co., Booksellers. 

LEIPSIC.—A.LPuHons Diizr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
S* Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiimer and Rogers, 47, Nassau-street. 











PUBLISHER’S NOTIOE. 


*,* The Publisher begs to announce that next week’s edition of THE 
ENGINgER will be published on THURSDAY afternoon, instead of on 
Goop Fripay. Advertisements intended for insertion in that 
number cannot be received later than Six o’clockon Wednesday 
evening. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, u themselves possess conclusive and satisfactory 











TO OORRESPONDENTS. 


*.* For the benefit of numerous correspondents, either anxious to 
become naval engineers. or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- 
pression for August 23rd, 1867 ; while the latter will obtain full 
particulars in THE ENGINEER for March 11th, 1870. 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our ; to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. M. G. (India).—Received subscription with thanks. 

A. B. A. (Soapstone).—A letter lies at our office for this correspondent. 

Beta.— Write to the secretary of the institution, 81, Newhall-street, Birming- 
ham ; he will supply you with full particulars. 

G. 8. (Belfast).— We fuil to comprehend the principle on which your pump 
acts, It appears to us that if the load lifted be reduced as you suppose, 
so must be the work done. 

Petit.—No such work. Mr. Sandberg’s paper, read before the Institution of 
Civil Engineers, may serve your purpose. You might possibly obtain a 
copy from the secretary. 

Supscriser C.—We hardly understand your question ; send a rovgh sketch. 
Speaking off-hand, the length of the crank has nothing todo with the length 
of the rods of the parallel motion. 

A SUBSCRIBER FROM THE First.—We cannot understand your question in 
the present form. Was the pattern yours, or were you employed to make it 
Sor the firm of which you speak ? 

G. M.—We cannot tell you whether you can obtain any of the mineral. 
Write to M. St. Claire Deville. Wedo not know his address, but probably 
a letter to him at the Ecole Pratique des Hautes Etudes, Paris, would find 
him. 

J.8.—You have not sent your name or address. This is necessary in all 
cases, and, even were it otherwise, yqu should know that a letter of the 
nature of the one you sent could not possibly be entertained without such 
guarantee, 

M. and L. F. (Breslau).— We believe that the granite-cutting machinery to 
achich you and others refer is Holmes’s, illustrated in THE ENGINEER for 
August the 13th, 1869. Jt was patented in 1869 ; number of specification, 
1718. These machines are at work at Dalbeattie Granite Quarries, Scotland. 

Pumps.—There is no work dealing professedly with the subject. There is 
some good general information in two volumes of Weale’s’ series ; one, ‘‘ Em- 
banking Lands from the Sea,” and the other, *‘ Reclamation of Waste 
Land.” Among the ** T7 tions of the Institution of Civil Engineers” 
you will find some valuable and reliable data. 

B. J. G. O.—To give you sufficient information to enable you to analyse the 
water would require a great deal of space. As far as we understand your 
difficulty, there is a deposit from the water, probably of an ochreous nature. 
Your best plan will be to evaporate some of the water, collect the deposit, and 
submit it to some practical chemist for analysis. It is always well to have 
an analysis properly done when done at all. 

A. W. W.—The purcha se implies the payment of royalty. You can certainly 

pair patented machines ; but we think that if the part, say a wheel, ora 
blade, be the subject of a patent, you would not be justified in making that 
part, even in acase of repair. You would, however, be at liberty to repair 

a broken wheel or blade, but not lo replace it. Respect ng the eyes, write to 

any of the Patent Nut and Bolt companies. 

A. F. G.—One of the best treatises on the manufacture of gunpowder in 
English is the article by Tomlinson in “‘ Encyclopedia Britannica.” In 

French the systematic work of MM, Bottee and Riffault, and the important 
memoirs of Bertholet, Guiton, Mouge, Violette, and others should be con- 
sulted. Much information is also contained in Dumas’ ‘‘ Chimie Appliqué 
aux Arts.” There are many works on specialities in relation to gunpowder, 
which may be referred to in Dumanie’s catalogue. In the “ Abridgments of 
Patents” gunpowder is classed under “* Acids, alkalis, oxides, and salts,” 
and is so, we presume, also in the indices. 

W. L. (Newcastle-on-Tyne).—The pressure per square inch depends on the 
head only, and is the same in a pipe 10in. in diameter as in one 10ft. in 
diameter, but the larger pipe must be made stronger because the pressure is 
exerted on a greater number of square inches. W'e think the best thing we 
can do for you is to give you the formula, and leave you to apply it your- 
self. Let H = the head in feet, P pressure in pounds per square inch, 
D internal diameter of pipe in inches, t thickness of metal in inches. Then 
P = 0433 H. t = 0°000054 Hd + x, or t = 000125 P.d+x. And 
x = § for pipes less than 12in. diameter, and } for pipes from 12in, to 30in. 

iamet.r. 

Erratum.—The title of Mr. Paget's third section on “‘ The Economy of 
Steam Road-rolling,” p. 186, should have been printed—‘‘ THE CAUSES OF 
the saving in maintenance by the duration produced by rolling.”— 
Mr. Sandberg requests us to make the following corrections respect- 
ing his raul sections, p. 194, first column, line sixteen from the top. For ‘The 

thickness of the fi is not less than five-sixteenths of an inch,” read, 
“the thickness of the flange is not less than five-sixteenths of an inch 
a the 40 lb. and the 45 lb. rails, which are }in. in the flange.’ 

The lar stati t of thick requiring the following corrections 

are in the third and fifth columns :—In the third column, for the first two 

8-3}, read 1 3-3} ; for the first three 9-16ths, in the fifth column, read 4. 














SMALL BLAST FURNACES. 
(To the Editor of The Engineer.) 

S1r,—Will some of your readers favour me by stating the dimensions 
of the smallest blast furnace now at work either in ‘England or else- 
where? Bast. 

The small Staffordshire furnaces had a diameter of Wft. to 12ft. across 

the boshes, and ranged ir. height from 40ft. to 48ft.. In Shropshire furnaces 

38/t. high, and 12ft. across the boshes, have been used. At Yetalyfera there 

was, some years ago, an old furnace . high by 10ft. wide, In the Hartz 

may be found furnaces 7°6in. wide by 29ft. high. We are unable to supply 
you with particulars of any blast furnaces smaller than these. As to the 
yield, we possess no reliable information. It is possible some of our corre- 

spondents will aid you.—Ep. E.] 





MARBLE POLISHING MACHINES. 
(To The Editor of The Engineer.) 
Sirn,—Can any of your readers oblige me with the address of a maker 
i marble ? D.P. L. 


‘of stone an 
London, April 4th; 1870. 





BLACK OXIDE OF IRON. 








S1r,—I should like to draw the attention of dents to th 
fact that in London alone some of tons of blac co ee 
mer A ey cn eS ae hemical fact When 

mirably adapted painting ships’ bott it tai 
os hydrocarbon. and bases "which “preves Ay % 
ottharing, bub the, uss for Chis: panpess to snail; m iting will not pay. 
No doubt some of your correspondents can suggest a mode of utilising 


this yearly inc’ 


reasing — R. G. Bennett. 
London, April 5th, 1870. 





MEETINGS NEXT WEEK. 


Tae Iystirvtion or Crvit Encixeers.—Tu , Al 12th, at 8 p.m. : 
. Discussion upon Mr. Sopwith’s paper “Om the = of Lead Bes.” 

2. “On the Maintenance and Renewal of Railway Ro Stock,” by 

Mr. R. Price Williams, M. Inst. C.E. 

Civi, and MecuanicaL Eyoreers’ Sociery.—Wednesday, 13th inst., 
at 7.30 p.m. ; “On the Pacific Railroads,” by Mr. Arthur Tyrrell. 

Tue Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 15s. 9d. 
Yearly (including two double numbers) ..  .. £1 lls. 6d. 

If credit be an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each ‘ine afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tae Enoinerr, 163, Strand. 
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ABUSE OF MECHANICS’ INSTITUTIONS. 

Wuew at the instigation of the late Dr. Birkbeck mecha- 
nics’ institutions sprang up in almost every English town, 
and many English villages, great were the expectations of 
what they were to achieve. They were to be the mecha- 
nics’ universities, in which all the arts and sciences were to 
be taught unincumbered by the so-called medizval and 
obsolete training of the national universities. The mechanic 
—the working man—when left to his own resources in these 
his self-established colonies, was to read the world a lesson 
of what energy, properly directed, could do. We very 
much fear a dispassionate and impartial commission, sitting 
iu judgment on the past exploits and preseut status of 
mechanics’ institutes, would arrive at a conclusion not 
very satisfactory. In no way have mechanics’ institutions 
satistied the aspirations or justified the faith of those who 
established them. To the status of educational working- 
men’s colleges they can advance not the faintest pre- 
tensions. Not only do they fail to afford the means of im- 
patting a groundwork of sound principles, but, what is 
worse, they too commonly foster the belief that useful 
knowledge—and espcially scientific knowledge—can be ac- 
quired by merely sitting out a few lectures on subjects 
chosen almost at random, delivered without sequence, and 
therefore culminating to no pre-conceived aim. The utter 
want of discretion shown by mechanics and the other sup- 
porters of these institutions as to the subjects proper to be 
taught, and how to teach them, will at once strike anybody 
who has been disciplined in any course of sound study— 
anybody who knows how systematic and progressive the 
direction of energy must be to acquire such learning in any 
branch as shall be of the slightest practical use. Somehow 
or other the working man, and many of those persons who 
pat him on the back, have acquired the notion that gentlemen 
whogoto Oxford or Cambridge, or the University of London, 
and pass creditably through the collegiate ordeal, make 

time of it but nothing else. That no sort of real sturdy 
ard work need be gone through in the acquisition of such 
things as Greek or Latin, the mathematics and other 
branches of collegiate training, is and ever his been a 
prevalent belief with the working man. Hence mechanics’ 
institutions seem to have been conducted on the principle, 
and under the belief that a lazy half hour now and then 
devoted to a lecture on some popular scientific subject will 
evgender a full acquaintance with science in a whole 
audience. It is nota little amusing, moreover, to notice what 
tubjects for discussion the directors of mechanics’ institu- 
tions choose by preference when left by themselves. Oue 
night a mesmerist may illustrate his charlatanry ; the next 
some itinerant diorama proprietor may come cut with dis- 
solving views to vindicate the claim to consideration of 
geographic science. The time out of mind display of 
burning iron wire in a jar of oxygen rarely fails to beget 
the conviction that the audience have acquired a sound 
knowledge of chemistry at last; a conviction somewhat dis- 
turbed when chemical lecturer number two—usually a 
schoolmaster—comes fresh from the slate, whereon hav- 
ing got up a few chemical <a we he —— them 
in startling prominence on a black board. This grotesque 
but discouraging record is not overdrawn, as anybody hav- 
ing acquaintance with mechanics’ institutions will testify; 
and it plainly shows that mechanics are not the best judges 
as to the kind of knowledge needful to their case, or how 
itshould be conveyed. We are well aware that the Society of 
Arts hasdone something —perhapsits best—to impartsystem 
and method to the teaching of mechanics’ institutes, but 
the amelioration is not great. The question now comes, 
whether these places must remain as they are, or whether 
some life and useful activity can be infused into them. 
We believe this to be possible under discreet manage- 
ment. The first condition of betterment would be order 
—system. A curriculum of studies being agreed upon, 
it should be held to so far at least as sequence is con- 
cerned. The continuity of study enjoined at colleges 
would hardly be possible in the case of working men having 
their evenings only at command ; but judicious sequence 
without continuity would a/ways be possible. aking 
chemistry, for example, as a subject of special study, the 
folly must be obvious of attacking the refinements and com- 
plexities of the science before its general principles have 
come to be well understood ; and, adverting to chemistry, 
practical men should be cautioned against the pretentious 
nonsense of chalk and black-board chemistry—formularisa- 
tion—gone through too often by individuals who have no 
laboratory or real knowledge of the science whatever. 
Formule having a real power, whether ay age to 
chemistry or anything else, are not likely to disparaged 
in this journal ; but the fact cannot be too strenuously 
set forth that chemical formule are endowed with no power 
—they are merely conventional si expressive of facts 
evolved by experiments, but not predicatory of even the 
semblance of what experiment may happen to prove. We 
all know that when algebra was applied to trigonometry a 
real power was conferred, and, apparently misled by a false 
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analogy, hundreds of individuals now slaving at chemis 
seem to think that to acquire a thorough familiarity with 
chemical formule is good expenditure of time. In 
our opinion it is simply time thrown away. With labo- 
ratory experience and reading, formule come almost of 
themselves ; without laboratory experience and reading, 
they often lead one to impossible results, when leading to 
any at all. We dwell on chemistry, because whatever two 
opinions there may be as regards branches of study proper 
to be taught in mechanics’ institutions, there can be only 
one as to this. We, further, are disposed to think that 
chemistry might be made remunerative to mechanics’ in- 
stitutions, In every town a considerable amcunt of chemical 
work has to be done. The purity of water has to be deter- 
mined, questions of adulteration haveto be decided ; opinions 
are frequently desired as to points of chemical manufac- 
ture. Now, we cannot help thinking that local work of 
this sort would come in, were only the place made worthy 
of receiving it. To specify mathematical knowledge as 
necessary to a well ordained course would be almost super- 
fluous, so all important is it to every calling with which a 
mechanic can have todo, Whether mathematics, chemistry, 
or any other science, be the subject of enquiry, peisons de- 
sirous of being versed therein would do well to discard the 
belief that they can get at it by any royal road. We do not 
know who popularised the term popw/ar science, but, whoever 
he was, we sincerely wish he had been hanged for the general 
harm those words have doue. Svume people seem to think 
the first duty of science is to amuse ; perhaps the lady 
doctors will want to dissect dead bodies in am amusing way 
by and by. 

Lastly, it is worth while considering, whether mechanics’ 
institutions might not be able to take advantage of the 
present vague though general aspiration to p:omote 
technical education through natural means somehow given. 
Public opinion seems to express the desire that Goverument 
should improve the condition of science somehow, though 
no definite proposal has been announced. If a staff of 
really competent teachers in science were o: ganised under 
State pay and State control to take the mechanics’ iusti- 
tutions in circuit as forensic mea take their assizes, the 
scheme would, perhaps, work well. 


WIND PRESSURE ON BRIDGES AND ROOFS, 

RECOGNISING, as we have always done, and advocating 
as we always do, the advantages of a sound knowledge of 
theory, and an accurate appreciation of its value, it must, 
nevertheless, be admitted that there are certain instances 
in which it becomes absolutely impossible to reduce its 
dictates to practice. It is not merely the labour that it 
imposes upon its votaries in some particular cascs that 
acts as a deterrent, but also the uncertainty of the result 
that is ultimately arrived at through its instrumentality. 
rhere are some thevretical calculations which, with all the 
respect we have for their intrinsic merit, do unfortunately 
terminate in “vanity and vexation of spirit.” In such 
examples practice and experience come most opportunely 
to the rescue, and solve the problem that by reason 
of its complexity would otherwise remain, to all intents 
and purposes, indeterminate and unproven. Di- 
gressing for the moment, the pertinent question presents 
itself, how is it that some evyineers, by an almost natural 
aptitude—it might almost be termed instinct— do perceive 
at a mere glance the fitness of any proposed design for its 
required duty? They make no elaborate calculations 
respecting the dimensions of the several parts, they do not 
care to inquire whether this member is a strut and that a 
tie, whether there are five tons or six tons per square inch 
upon the metal, but state at once, without the slightest 
hesitation, that it will carry such and such a load safely. 
Whence is this practical discernment derived? In our 
opinion it is due to natural ability and genius. 

In the designing of bridges and the proportioning of 
their several parts the conditions attending the develop- 
ment of the strains are usually determined upon the sepa- 
rate assumptions of a fixed and a variable, or, as it is also 
termed, a dead and a live load. ‘Two tables of the results 
should always be compiled—the one giving the maximum 
strains under the hypothesis of the load being uniform 
and stationary, aud the other, those arising from the action 
of the moving load in the several positions it can practi- 
cally occupy. Should the latter calculation be omitted, as 
it sometimes is, it is impossible to arrive at the opposite . 
duties which may be required of any particular member 
of the structure,and any attempt at scientific and economical 
counterbracing becomes impossible. The experience de- 
rived from the construction and erection of the Britannia 
Bridge tends to demonstrate that the pressure of the wind, 
so far as structures of that class are concerned, produces 
little or no effect upon their general equilibrium. Not that 
it is to be disregarded; but it cannot be considered 
as materially increasing the assumed load, either fixed 
or variable, which enters into the calculation of the 
necessary sectional area of metal proper under the 
circumstances. The resistance to wind pressure is 
obtained not so much by strengthening but stiffen- 
ing a bridge or roof. Insistent weight and rigidity are 
the best counteracting elements. The type selected for 
a bridge considerably modifies the nature and intensity of 
the force of the wind. A girder with an open or lattice 
web will be but little affected by the most violent storm, at 
whatever elevation it may be placed, but if a solid sided or 
plate girder be in the same situation there will be a large 
amount of lateral stress induced upon one or other, and 
perhaps upon both of its sides simultaneously. Taking one 
of the Menai tubes, for instance: if we imagine a strong wind 
blowing upon one of its sides, it may be regarded theoreti- 
cally as equivalent to a temporary weight or pressure 
acting uniformly, or what amounts to the same, uniformly 
distributed over its whole length. Under these conditions 
it is obvious that there is a close analogy between the re- 
sulting strain and that induced upon the centre of a girder 
by a horizontal load The maximum bending moment 
will be evidently proportional to the pressure of the wind 
upon the unit » fra multiplied by the square of the 
span, the resistance being directly as the vis inertia of the 
bridge and its own rigidity. The maximum pressure 





le Baicmates at ee 


om 





212 


Se en ee ee 


THE ENGINEER 


Aprii 8, 1870. 











upon the Britannia bridge was found to be only half 
a ton per square inch. This is also apparent from 
the fact that although the wind may not affect a bridge 
throughout all its parts with the same degree of force, yet 
its action is never so purely local as to be confined to one 
particular section or short length, The tendency of a 
wind pressure on the side of the Britannia tube is not to 
shear the web in any particular vertical plane, but to 
sweep the whole structure bodily into the straits. In this 
instance any more stiffening applied solely to the side 
would be of little or no use. It is the whole bridge that 
must be rendered rigid. The two tubes are assailed en 
masse; their only safety is in a close and intimate union, 
combiuing their individual resistances so as to act as one 
rigid piece of construction. It was not at first intended to 
place the two tubes in this relation with one another, but 
the advantage of so doing was speedily recognised and 
acted upon, 

A roof is very differently affected by the wind to a 
bridge. In this respect it must be coufessed the modern 
light iron trusses are comparatively at a disadvantage with 
the older, heavier type of timber constructions, which, al- 
though the absolute covering of slates, tiles, or of whatever 
nature it might be, was sometimes blown off, yet remained 
firm aud unshaken, The pressure of the wind may affect 
a roof in three ways. It may affect it from without or 
from above, from within or underneath, and it may also 
affect it locally, or confine its action to one half or even one 
quarter of the entire principal. Let us take as an example 
a curved trussed roof of the type that is particularly appli- 
cable to stations, engineering workshops, and manufac- 
turing sheds, and proceed to determine in what manner 
allowance is to be made for the pressure of the wind, 
which has been observed in this country to obtain a maxi- 
mum value of 55 lb. to the square foot. First for the 
external action. The roof being curved, it is clear that 
even on the supposition that the angle of incidence of the 
wind is constant, the angle of actual pressure will vary 
from the crown to the springing. But in reality the wind 
rarely blows in a storm at a constant angle. On the con- 
trary, it blows at all angles from the vertical to the 
horizontal, aud in, consequence, will be sometimes vertical, 
sometimes normal, and sometimes tangential to the surface 
of the roof. The assumption that the pressure of the wind 
may be considered as a vertical force, and that therefore so 
many pounds per square foot may be added to the weights 
already estimated to rest upon the structure, is erroneous, 
for in that case it would affect each half of the roof equally 
and simultaneously. Under these circumstances, there- 
fore, it would be equivalent to simply increasing the 
uniform load, and regarding the principal as subjected only 
to a load of that character, which is incorrect. It is true 
that a roof is not acted upon by a movable load in the 
same manner in which a bridge is affected; but it is subject 
to a variable load, which, as it has been already stated, 
may cover the half or the quarter of one side. At what- 
ever angle the wind might be assumed to act, it is scarcely 
possible that its influence could be spread over a less space 
than one quarter of the half, or one side of the roof. Sir 
W. Fairbairn observes that, in reference to roofs, “every 
pair of principals composing such structures should be 
self-supporting, that is, should have sufficient stiffness 
within itself to sustain a load of 401b. per square foot.” 
This load is considered to be a uniform load. How, then, 
is the variable pressure of the wind to be taken into ac- 
count! In the first place, it must be borne in mind that 
40 lb. per square foot is considerably in excess of the actual 
weight of the covering and the roof itself, and includes 
a certain allowance for wind pressure. ‘lhe largest 
slates weigh but a trifle over 84 lb. per square foot, so that 
the margin that is left can be well imagined, more espe- 
cially as in the examples to which allusion is made a much 
lighter covering than slates is usually adopted. In addi- 
tion, there is also the additional guarantee of security 
affirded by the ratio of the working or safe load to the 
ultimate strength of the material. Instead, therefore, of 
treating this weight of 40lb. per square foot, or whatever 
other unit, not less than this, that may be adopted, as a 
uniform load, it should be treated as both a uniform and a 
variable load. In other words, the etfect of each suc- 
cessive portion of this or a greater weight situated at each 
apex should be carefully ascertained by a diagram of 
strains, and the results tabulated. The one will give the 
strains due to a uniform load, and the other that due to 
apartialone. The latter will indicate the local action of any 
p:rticular weight or weights, and will point out how, under 
certain conditions, particular parts of the truss which are 
under either compression or tension, when subjected to a 
uniform load, will undergo strains of an opposite character 
when that load is regarded as only partially distributed. 
Having, therefore, ascertained the conditions of strains due 
to a uniform load upon the various parts of the roof, and 
tabulated the results, let another table be compiled show- 
ing the effects of a partial loading, and then the necessary 
counterbracing can be introduced. But there yet remains a 
very important element of/stiffness to be added, namely, the 
wind ties. These are required not only to assist in resist- 
ing the external violence of a storm or hurricane, but also 
to prevent the pressure from underneath literally “ blowing 
up” the roof. If the wind once gets “well under” a roof 
nothing but the fact that the greatest care and precautiou 
has been bestowed upon its bracing will prevent it being 
carried away. We have known an instance in which, from 
want of attention to the proper tying together of the 
principals, the whole roof was lifted bodily off the sidé 
walls and landed in an adjoining field. ‘The storm con- 
tinuing, the walls gave way also, and the cost of restoring | 
matters to their original condition amounted to fifteen 
hundred pounds. The fault of most wind ties is that they 
are not carried down low enough. There is no necessity 
for tying the principals together by wind ties. They are 
already amply secured by the purlins and the whole cover: 
ing in general, The point to be aimed at is to tie them 
back upon the respective supports, so that the principals 
could not be lifted without taking the foundations with 
them. Basing our estimate upon the data already assumed 
for the maximum pressure of the wind, the upward force | 





would be equal to 55 Ib, per square foot, and would conse- 
quently lift nearly that weight vertically. Unless, there- 
fore, the insistent weight of the roof ‘pet square foot were 
greater than this amount it would at any rate be able to be 
seriously shaken by a force of that intensity, The aid, 
therefore, of some further mode of securing the principals 
is evident, as roofs of moderate, and even large spans, do not 
equal in weight the figures arrived at by observation for 
the maximum wind pressure. The strength required to be 
given to a roof will be most accurately calculated by a due 
attention to those principles which theory dictates, and 
practice sanctions, but its rigidity and stiffness will be best 
provided for by experience, combined with a little of that 
“artifice” which every thoroughly qualified engineer 
knows when and how to employ. 


PRIVATE BILLS. 

Symptoms of the approaching parliamentary recess were very 
decided in the abated activity of the committees for several days 
before it actually arrived, very few cases having been on for 
hearing during the week. A fair amount of the business has 
been dispose of, indeed, by both Houses in the first division of 
the session. The Lords took the initiatory proceedings with sixty- 
six of the 240 bills of the session, and have disposed of these. 
The Commons’ committees have finished in several groups, but 


gow, although nominally, the Light Trustees. The case is of a 
complicated character, and numerous interests are involved, in- 
cluding the people of Greenock, shipowners, and divers others. 
From Mr. Denison’s speech it might have been inferred that the 
bill is for a reconstruction of the Light Trust, the repeal of the 
Act of 1755, the simplification of the dues, and the consolida- 
tion of an accumulation of antiquated and cumbrous Acts ; all 
of which advantages it was proposed to coufer by this bill, with- 
out the imposition of additional dues or taxes, or burdens, 
heavy to be borne by any of the interests concerned. The 
room was cleared at the close of Mr. Denison’s address, 
and the committee remained in conference fur about two hours, 
when the bell rang to intimate that Mr. Speaker was at prayers. 
The committee asked leave to continue their sitting, and an- 
nounced their decision about five o’clovck. The preamble was 
declared proved, but for the modifications recommended by the 
committee we have not space at present. 

Nothing transpired as to the report or resolutions adopted by 
Mr. Shaw-Lefevre’s Select Committee on ‘l'ramways. The order 
of the day contained the intimation that counsel, agents, and 
others interested would not be expected to attend. 

Lord Redesdale’s committee, in the Lords, passed, on Thurs- 
day, the following railway bills, which were unopposed :—The 
Harborae, the Blane Valiey, the Girvan and Portpatrick, the 
Halesowen and Bromsgrove Branches, and the North-Eastern 
(consolidation of stock). In Mr. Dodson’s committee in the 
Commons the following unopposed railway bills were also 








have the business of several others, including a number of im- 
portant bills, remaining for the latter part of the ses-ion after | 
Easter. The most important bills the Lords have had under | 
consideration have probably been the London, Brighton, and | 
South Coast and South-Eastern Railway Bills—in both of which 
cises they expun.ed the most important clauses and the Bir- 
mingham Water Bill. After Easter their lordships wiil enter 
upon the bills that the Commons have disposed of, and the 
Commons will, of course, in turn add to their remanets such of 
the sixty-six Lords’ bills as require to be dealt with. 

On Friday the committee on Group 3, of which Sir Hedley 
Williamson was chairman, brought their labours to a close by 
passing the Pembroke and Tenby Riilway Bill, and the Here- | 
ford and Gloucester Canal Navigation Bill. Mr. Floyer’s com- | 
mittee on Group 7 also concluded their arduous labours in going 
throagh the clauses of the North British (Tay Bridge), North 
British (General Powers), Caledonian (T'ay Ferries), and Clyde 
Navigation Bills. The long continued struggles that have been 
maintained in this session between the tw» principal Scottish 
railway companies—the North British and the Caledonian—are 
considered to have resulted decidedly, so far, in advantage to | 
the former, which has got nearly all that was asked for ; whereas , 
the Caledonian has sustained some rather serious reverses. ‘The 
Lords may change successes into defeats, but they may not | 
restore the slain to life. | 

On Monday and Tuesday only two Commons’ committees sat, 
those in Group D, Mr. Goldney chairman, and on Group ¥, | 
Mr. Lowther chairman. ‘The first got through the Leeds | 
and Sheffiell Gas Bills, and entered upon a keenly contested | 
case in the Rotherham Gas and the Rotherham and, Kim- 
berworth Gas Bills. The number and standing of the 
learned counsel retained, the number of witnesses, and the 
character of the struggle for the supply of such a compara- 
tively small community with gas, produced the impression 
that neither purse nor pugnacity are wanting at Rother- 
ham. In Mr. Lowther’s committee the important case of the | 
Clyde Lighthouses Bill was entered upon and continued on 
Tuesday. Mr. Venables, Q.C., led the opposition to the bill, and 
gave an interesting sketch of the history of the Clyde lighthouses 
from 115 years ago, of the improvements in the navigation, and 
also in the improved character of the landed gentry who occupied 
the beautiful districts on the banks of the Firth of Clyde and the 
adjoining waters. A century since these respectablegentiemen were 
chiefly interested injlifting and removing their veighbours’ catile, 
and their concern with lights or lighthouses was only with the 
facilities these would give them to evade pursuit, or enable them 
to profit, as wreckers, trom the destruction of their pursuers. 
Happily, another order of men now occupied these five estates, 
and amongst them some of Clyde Lighthouse Trustees. From 
the Lighthouses’ Act it was shown how the dues are to be ap- 
propriated—tirst, to pay all debts and charges for the mainte- | 
nance of the lights ; tirst surplus to removi:g shoals and banks 
below Greenock ; further surplus, to improving the harbour of | 


Greenock ; if a still further surplus, one-sixth to improving the 
Clyde to a certain point between Greenock and Glasgow, but 
not up to Glasgow. ‘Lhe contention was that the Corporation 
of Glasgow were virtualiy the Clyde Navigation and the Clyde 
Lighthouse Trustees, and that large sums of the surplus light- 
dues had teen appropriated, contrary to the statute, in improv- | 
ing the navigation of the river up to and at Glasgow ; and that | 
the bill was an attempt to legalise and perpetuate such misap- 
propriation by a tax upon shipowners for the accomplishment 
of an object foreiga to that for which the dues were pro- 
fessedly levied. 

The Tramways’ Select Committee, Mr. Shaw-Lefevre chair- 
man, concluded the hearing of evidence and of counsel on Mon.- | 
day, and adjourned till Thursday, to meet with closed doors for | 
consideration of resolutions and report. 

The expressions of opimun hive been general and very strong 
against giving extra powers to the Buard of Trade in the matter, 
and the bill to be passed, if any, is certain, it is believed, to con- 
tain essentially different provisions from those contained in the 
draft bill as introduced by Mr. Shaw-Lefevre on behalf of that 
department. There is, as may be supposed, a conflict of 
opinion, but the prevailing inclination we take to be a preference 
that committees of Parliament skould judge of and determine 
disputed matters, as in the case of railway bills, and not that 
powers of veto should be given to either local or central autho- 
rities. 

The case of the Metropolitan District Railway Company will 
probably be a subject of discussion in the House of Commons, 
after Easter, Mr. Crawford having moved that the further con- 
sideration of the bill, as reported, be adjourned till April, 26. 

TuHurspaY EVENING. 
© We were in error in statiog that the Leeds and Sheffield Gas 
Bills had been disposed of. They were adjourned till Wednes- 
day, when the Leeds bills were further adjourned till after 
Easter. The two Sheffield bills were proceeded with. The one 
is a bill to enable the Sheffield Corporation to purchase, com- 
pulsorily, the undertaking of the Sheffield United Gaslight Com- 
pany ; the other bill is to authorise the Corporation of Sheftield 
to manufacture and supply gas within the borough of Sheffield. 
The Leeds Corporation Gas Bills are of a similar character, and 
in both cases the gas companies, as may be expected, are reso- 
lute opponents, The Shefiield bills were proceeded with in 
Group D, Mr. Golding chairman, to-day, and again adjourned. 

On Wednesday and yesterday the Clyde Lighthouses Bil] was 
again proceeded with in Group G, Mr. Lowther chairman, and 
was closed by Mr. Denison, Q.C., in a powerful speech for the 


| Passage. 





promoters, who are really, we believe, the Corporation of Glas- 


passed :—The Metropolitan and St. Johu’s-wood, the Newport 
Pagnell, the Wolverhampton and Wa'sall, and the Callandar 
and Oban. 


INSTITUTION OF NAVAL ARCHITECTS. 
(Continued from page 209) 

Mr. Scott Russell said he should be extremely sorry that so 
valuabie « paper should be permitted to pass unnoticed, cut as the 
whole of his paper to be read to-morrow was, at least one half of it, 
a commentary on Mr. Samuda’s paper, he would not trouble the 
meeting with a single remark on the present occasion. 

The Chairman, in closing the discussion, said he entirely agreed 
with Mr. Scott Russell in regard to the value and interest of Mr. 
Samuda’s paper. He had listened to it with the greatest iuterest, 
and not without some anxiety in regard to the relative position 
of steam and sailing ships. With all his admiration of steam, he 
was old-fashioned enough to hope that the day wasnot near at hand 
a our beautiful sailing merchant ships would be banished from 
the seas. 





‘*The Channel Passage, and International Communication by 
Railway Steamsbips.” 

Vice-Admiral Sir Edward Belcher read a paper on the Channel 

He pointed out that the difficulty to be overcome, in 

conveying @ railway train across the Channel, was to design a 


| vessel that would perform this service without being subject to 


rolling. it would require a structure that should be the type of 
strength, smooth as the back of a whale, so as to offer the least 
possible obstruction to the rolling of « wave, and capable of going 
at twenty knots without viviation; otherwise the fancied 
immunity from sea-sickness would not be secured, Fur- 


| thermore, in order to provide for vessels of the enormous 


dimensions required, money would have to be expended 
freely in the construction of adequate harbours or piers to receive 
them. At the present moment he saw many ditliculties to be 
mastered before success could attend any of the plans that had 
been laid before the public; and he felt satistied, he said, that a 
more satisfactory mode of carrying out the object in view would 
be developed. Sir Edward proceeded to explain the kind of vessel 
which he thought would be found to answer all purposes, consi- 
dered in relation to existing harbour facilities. He proposed three 
dimensions of vessels to meet the ditferent conditiuns of tratlic. 
The largest would be 40Uft. in length, drawing 13ft. of water ; 
the secund 250ft., with a draught of 10rt. ; and the third 300ft., 
with a draught of 7ft. ‘The vessel, of which he exhibited a 
drawing, would be made on the box principle, with a double line 
of rails on the main déck, over which wouid ve a hurricane deck, 
with an entire absence of masts, paddles, and everything upon 
which the wind or the waves could act to produce rolling. ‘I'he 


| trains would stand in a kind of cabin, the doors of which would 


correspond with the doors of the carriages, and the ends would be 
fitted with closing shutters like shop fronts, so that in one 
weather passengers would be able to get out of the train and 
take air and exercise on the deck, while in bad weather they would 
be as much sheltered as if they were ina cabin. ‘he mode of 
propulsion which he proposed to adopt was the turbine, with 
which the vessel would be peculiarly ntted to turn in a seaway. 
He also described the mode of embarking, and subsequently went 
into the question of the kind of pier requisite for the service. 

Mr. Scott Kussell then gave aun address on the subject of inter- 
national communication by railway steamsuips. He reminued the 
meeting of the details which he gave, at the last session, of the railway 
steamsuip he had constructed tur service on one of the Swiss lakes, 
and said he was happy to state that, from that day to the present, 
the vessel had contmued to traverse the distance with perfect 
regularity ; that not the slighest accident had occurred either to 
the ship or to the trains. He constructed that ship so as to bea 
model tor the larger ship that he hoped would one day ply between 
Dover and Calais. Although there were no such waves and hurri- 
canes to be encountered as were met with in the Channel, yet he 
thought the experiment conclusive to show the ease and practica- 
bility and comfort with whica the réguiar daily tranship- 


| ment of trains could be carried on; tue convenient hand- 


ling of a ship, which was enormous for the small port 
she had to go into; and the extreme value of detached paddle- 
wheels with detached engines on the two sides, for performing 
manveuvres that were thought to be impossible. He would add a 
little information which he had since received, and some views 
which he entertained in regard to the future of this question. 
The first great difficulty was the want of a harbour on tne other 
side. ‘The harbour of Valais was impracticable, but the improve- 
ment of that harbour had been under careful consider- 
ation by French engineers since the month of June last, 
and a conclusion had been come to which his hearers would 
hear with pleasure. There remained no difficulty in providing 
at Calais a harbour with 20ft. depta of water at low water, 
and maintaining the same in perfectly good condition. 
As there were at Dover 36ft. of water it was quite plain that we 
might now attack the problem of having good seawoithy ships 
with a respectable draught of water. ‘his aitticulty having now 
disappeared, there came the question what was the use of sending 
trains on board ship, and why could not the passengers go on 
board the ship without the train? ‘Lhe question was very easily 
answered. It was not proposed to build sips with any such aim, 
They wanted speed, and they could not get speed without length; 
and to get a speed of nineteen or twenty knots an hour they wautea 
alengthof 400ft. ‘hen the beam fora ship 400ft. long must be 40ft. 
With a ship of these dimensions, which was large enough to take 
a train on board, there was no reason why they should not 
put the train on board, so that the passenger who got in at 
London Bridge would not have to quit che train until he arrived 
at Paris. But there was a more important object to be gained 
than the mere comfort of passengers iu carrying the trains across 
the Channel. There was an enormous t of handi 

passing between England and France. At present the whole 
of that had to be taken out of the tram, tumbled into 
a ship, hoisted out of the ship on the other side, repacked 
on wagons, and then sent forward. The railway steam- 
ship which it was proposed to establish between Dover 
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and Calais would spare all the damage, delay, and expense 
which the present system entailed. It would cost less to carry 
over a ton of goods in these boats than it would to perform the 
whole of the transhipment at present in vogue ; and there would 
be necessarily less damage done to the goods. He considered this 
the key of the whole question. Mr. Scott Russell again explained 
the way in which the trains would be run on to the deck of the 
vessel. There was 20ft. rise and fall of tide at Dover, but there 
would be an inclined plane for the trains to run down, which 
would make that difficulty to be surmounted. Each ship would 
be capable of carrying two trains of sixteen wagons each. 

Mr. Samuda saidno one could attach more iu:portance than he 
did to the necessity of very considerably improving the communi- 
cation between France and England, Thatsome scheme would be 
shortly introduced he had no doubt, but he did not think it neces- 
sarily followed that the advantages were so completely on the side 
of carrying over the trains as Mr. Russell imagined. On the con- 
trary, he was not sure that there were not some disadvantages. 
Mr. Fowler’s scheme would involve an enormous expense for the 
purpose of raising and lowering a platform with the train on it. 
Mr. Scott Russell spoke of an inclined plane, but he had not ex- 
plained how it was to be used. 

Mr. Russell said heexplained the mode of embarking the trains 
last year. 

Mr. Samuda, in continuation, said there was no doubt the im- 
provement of the Channel passage was of the highest importance ; 
but if a corresponding increase of traffic were to take place, a 
ship 400ft. long would not be able to take the trains, He was 
told it was not an unusual thing fora continental train to take 
twenty carriages. 

Mr. Scott Russell said his steamship would carry thirty-two 
carriages. 

Mr. Samuda said, be that as it may, he did think that a little 
more detail with respect to this very startling project would have 
assisted them very much in dealing with the matter. 

Mr. Wigram said there was some arrangement of the kind 
already in operation at Hamburgh across the Elbe. There was an 
incline down which the trains were run, and then carried across to 
the other side. 

Another gentleman said the same thing had been done for many 
years between Burntisland aud Granton. 

Mr. Grantham said he had given a good deal of attention to this 
matter, and had himself proposed plans for Channel service, which 
had been reported upon by the Board of Trade. His difficulty 
with regard to Mr. Fowler’s plan was this: he found that to 
expedite these ships it was requisite that they should run up 
into a kind of dock with gates, to protect the duck from the 
sea. It would also be necessary to put a breakwater outside 
the dock gates, because no gates would stand the blow of the sea. 
Now, many of them had seen the force of the sea breaking into a 
narrow place. He fancied it would be impracticable to put the 
ship in the dock in bad weather, and to keep her there. As the 
sea broke in, nothing would hold her, and the receding sea would 
be much more difficult to deal with ; it would tear her out again 
in spite of all reasonable moorings that could be applied to her. 
He also thought that the motion in a confined place like that 
would be too much for trains to be taken on board. These points 
had never been explained to his satisfaction. He thought, more- 
over, it was quite unnecessary to take the trains across. If proper 
facilities were given at Dover and Calais on the quays, with proper 
sheds for the trains to enter, and proper platforms, people might 
step out of the train and be not more than five minutes in 
the transhipment. At Holyhead the average time was seven 
minutes, and at Kingston, after the stages were run on board, 
about four minutes. With steamers running across the Channel 
in an hour and ten minutes or so, passengers arriving at Dover 
would enter the train at Calais in about a hour and a half. He 
asked whether such lumbering machinery as would be involved in 
this operation of transhipping the trains would be likely to accom- 
plish the object in anything like that period of time? In bad 
weather it would be much longer, and sometimes perfectly im- 
practicable. 

Mr. Byrne said there was one point that deserved attention. 
A locomotive engine would not remain stationary when not in 
contact with the wheels. When the wheels were not in con- 
tact the engine had not got a firm hold of anything to keep it 
steady ; consequently, the rolling of the ship would break the 
springs and the wheels of any carriage put on board. The plan of 
bringing railway cars and locomotives on board must be given up 
unless there was some peculiar way of confining them. In 
America the train ferry boats travelled in smooth water; but 
such a thing could not be done in an open sea. 

Mr. E. J. Reed, Constructor of the Navy, said he had seen the 
Holyhead packets arrive many times, and he had never seen any 
such motion in them when alongside as to prevent the reception 
or exit of railway trains. 

The Chairman : They are in a snug harbour. 

Mr. Reed believed a snug harbour would be made for these 
train ships. He himself was inclined to that mode of doing the 
work, because there was so large a quantity of goods packed in a 
railway train, that it was desirable they should not be unpacked 
before they reached their destination, He might say, as a naval 
architect, that the requisite ships could be made. 

Mr. Ravenhill said there could be no doubt that what Mr. Scott 
Russell had suggested could be dove. But then came the ques- 
tion of cost, and whether there would be any adequate return for 
the first outlay. In all their discussions they ought to have regard 
to the commercial value. 

The Chairman said everybody would concur in expressing the 
thanks of the meeting to Sir Edward Belcher and Mr. Scott 
Russell for the able addresses they had given. He coufessed that 
he regarded the subject rather as an interesting scientific question 
than as a practicable one. As regarded the question of comfort, 
he had always enjoyed an exemption from sea sickness ; therefure, 
it mattered very little to him whether he was one or two hours in 
going from Dover to Calais. But facilities were so great 
at the present moment, that it might be a serious ques- 
tion whether the shortening of the transit by one hour 

was worth the enormous outlay that must be incurred. He was 
disposed to think, in this age of scientific energy and progress, 
whether the scheme was worth being done or not, that it was very 
likely to be done. The practical difficulties would arise, not so 
much on the part of the naval architects in constructing a ship to 
go over the water, as on the part of the engineers, who were to 
provide the means of getting into and out of the ship at the two 
ends. At the same time, the subject has a large place in the 
public mind, and he thoughtit is one well deserving consideration by 
that Institution. 

Mr. Grantham said he had been comparing notes as to distances 
with Mr. Samuda, and he found that they very nearly agreed. 

The meeting was then adjourned. 


Thursday, April 7th. 

The members reassembled to-day at twelve o’clock, Sir J. 

= in the chair. 
paper was read on the “‘Load-draught of Merchant Ships,” b 

Mr. W. W. Rundell. The proper draught for a merchant Ne 
said the author, is not a question to be determined in the first 
jw ed by science, but by experience. Science may lend her aid in 

efining and generalising the results of experience, but must un- 
hesitatingly accept the dicta of those whose position and long 
practice make them the real arbiters of the question. The naval 
architect and shipbuilder must bow, like others, to the decision 
of these experts. The load-draught cannot be arbitrarily 
fixed by the naval architect. Lloyd’s rule, three inches to the 
foot depth of hold, or the scale of the Liverpool under- writers 
may be quoted ; but these bind no one. Lloyd’s rule was a sug- 
gestion only, and it was made when iron ships were just being talked 
of, and when few ships, except East India men, exceeded 
700 or 809 tons, and it has never been i 


recognised by Lloyd's 





Committee, except. as an approximate guide for the loadin, 

of certain classes of vessels. The Liverpool scale is only intendec 
for first-class vessels, and is subject in all cases to the judgment of 
the surveyor, who is influenced by the age and class of the vessel, 
its general proportions, the intended voyage, the nature of the 
cargo, and other circumstances favourable or otherwise. The 
experts who practically rule in these matters are certain surveyors 
more or less intimately connected with the underwriting budies, 
and who, if not practically appointed by shipowners, have secured 
their confidence. ‘Their great experience enables them to judge 
very closely as to the draught of water at which a ship begins to 
dan.age her cargo or become otherwise unsafe. Wooden vessels 
are now passing away, and iron sailing ships are being largely 
superseded by steamers. Iron sailing vessels will in future be 
chiefly employed in long voyages, and new ones will probably be 
of large size. As regards iron vessels, therefore, cousiderations 
depending on their age, the nature of the voyage, the season 
of the year, as affecting their load-draught, may be omitted 
nearly aitogether. Considerations arising from the kind 
of cargo may also be omitted, as it is generally acknow- 
ledged that, with proper care, and by incurring the expense 
necessary for making good stowage, any proportion of dead weight 
may be safely carried. There remain only those conditions which 
relate to form and proportion, ana these, { submit, are sufficiently 
represented by adopting the customs’ measurements and registered 
tonnage. The suggestion that 3 1Uths of the whole displacement 
is a proper proportion for buoyancy was made years since by Mr. J. 
Jordan. The author then proceeded to refer to various tables 
bearing on the subject of his paper: and alluding to the require- 
ment of more free side for large wooden ships than for small ones, 
he said that the reasons assigned for it were not applicable to iron 
ships. Large iron ships can be as strongly built as small ones 
There can be little cbjection to the three-tenthsdispiacement scale 
forascertaining when a sutlicient quantity of cargo has been placed 
on board a vessel. But it makes no allowance for extreme length. 
or for the length and character of the waves which she may en- 





counter. Tue surveyors state the extreme length in pro- 
portion to a vessel's other dimensions, must be con- 
sidered; but, so far as I am aware, they have not defined 


to what extent. Like the surveyors, I have not come to any 
definite opinion on this subject, but wait for better instructions. 
Like other scales, which point out, with more or less exactness, 
what is the proper load-draught for a vessel, they leave us in 
ignorance as to what amount of departure from it will render a 
vessel relatively unsafe or practically unseaworthy. After some 
observations as to the desirableness of some mode of ascertaining 
the point at which a ship becomes dangerously laden, the author 
concluded by the following practical suggestion :—Let a round 
spot, Yin. in diameter, be conspicuously puinted on every vessel 
over 300 tons register on each side, midships, at a point through 
which a horizontal plane would pass which would cut off the 
upper one-fourth of the vessel’s regi-tercd tonnage when she is 
on aneven beam. This would be useful in indicating pretty ac- 
curately when three-tenths of the whole vessel are out 
of the water. In vessels about 500 tons this mark should be fully 
its own diameter above water. In vessels of 750 tons it would be one 
and a-half its own diameter above water. In vessels of 150U tons it 
would be two diameters above water, in larger ships two anda-half 
diameters. Here nokind of instrument wouid be required to make 
the observation. lfthe spot were very near the surface of the water 
theship would certainly be very fully laden ; i: it touched the water 
she would be very deeply laden ; if unmersed or out of sight she 
would be dangerously laden. This would not hurt the shipowner 
in any yay. ‘Lhe proposed mark would indicate a fact, not an 
opinion. d ‘ , 

Mr. Lamport was of opinion that no fixed rule could ever be 
satisfactorily used and applied to vessels of ali descriptions. The 
strain upon a vessel in a sea way depended a great deal more upon 
the disposition of the cargo within the ship than the actual weight 
in reference to the capacity of the ship and amount of 
free board. An imstance recently came to his notice in 
which a vessel was about to sail, when the captain discovered 
that she was not laden to her proper line, sv as to develope 
her best sailing capacities. He therefore placed seven tuns « 
lead into the extreme part of the stern, and sv brought 
her to the right position. When such a vessel got at sea those 
seven tons of lead would produce a blow as of a tremendous 
hammer at the stern of the ship, and would almost be destruc- 
tive of an old or improperly constructed vessel, Another thing 
which would militate against the adoption of any arbitrary rule 
was that in some ports through which a river runs vessels were 
borne by fresh water, which weighed 62 1b. to the cubic fvot ; but 
at sea the water weighed 64 1b. to the cubic fuot. Thus, if an 
arbitrary rule would unjustly press upon ships loading th such 
a port as Sunderland, as compared with Liverpool, where the 
buvyancy of the water was greater the discharging part of the 
cargo when a vessel was overloaded was not always beneticial, 
as it might disturb the proper arrangement of the cargo. The 
captain might be obliged to take it out where he best could, and 
thus the vessel might be rendered unsafe. One of the reasons 
why vessels at present were so overloaded was, that at Manchester 
it was customary in order to economise freight to press the 


goods to such an extent that they really ought to| 
be estimated as dead weight. No account had been 
taken of this matter as connected with steamers in the | 
paper. When a steamer started, particularly if she carried 


the whole of her coals, for a long voyage, she starts with a certain 
load drag arbitrarily tixed and insisted upon by Lloyd's surveyors. 
She might be a vessel of such capacity as to burn upwards of £50 
per day ; thus each day’s consumption would lighten her toa very 
considerable extent. Was this variation not to be taken into 
account, and an arbitrary rule to be fixed for all vessels, whether 
steamers or sailing vessels? Other points must be considered, 
such as the time she had existed, and what material she was 
formed of. If it was an iron ship, every year a certain amount 
of oxidated matter would be shelled off, and imperceptibly her 
plates would become thinner and thinner; so her intrinsic strength 
to discharge her duty would become less and less. Was there an 
iron vessel which was registered at Lloyd’s, of a certain class, for 
twenty years, after nineteen years of sloughing off her strength, 
to be loaded in the same way and to the same extent as when she 
was first registered? Wasa vessel built by Messrs. Wigram or 
Mr. Samuda to be put in the same category with others pitch- 
forked together by some little shipbuilder? The best guarantee, 
after all, on which the public could rely was the character of the 
owners, and builders, and insurers of a ship. 

Mr. J. Dudgeon said some years ago he built a steamer for 
trading in the North Sea, but subsequently found she was too 
shallow, that if a heavy cargo was put in her the upper deck 
would be too near the level of the sea. He therefore heightened 
her 7ft. Gin. After he had done this he still found she was not 
deep enough, and he put a full poop into the upper deck ; and a 
year or two afterwards a new forecastle, and she was now one of 
the finest ships that ever went to sea. With the materials at 
present at command, vessels might be made as high out of the 
water as anyone wished, so that it would be absolutely impossible 
for water to come on board. No iron ship should be 
built in any other way than with the bottom sufficiently strong 
to carry the whole of the superstructure, while the superstructure 
was in the nature of a house with a roof to it. The moment this 
point was arrived at the question of vessels foundering at sea would 
be for ever set at rest. On the 29th December four years 
ago five ships left the same port, one of them being the vessel he 
had altered in the way hé had described, and that was the only 
one of the lot ever again heard of. The reason that one escaped 
was because she was seven feet higher out of the water, and in 
the violent gale in which the others perished,the water, instead of 
lodging on board to the weight of hundreds of tons, passed off her 
decks, The other vessels were laden with iron above the water where 
it was not required, instead of at the bottom. Yet this was the 





only vessel of the five that could not be classed at Lloyd's. He 
believed in a few years the absurd regulations now enforced by 
the various societies would all be done away with. No force of 
wave would penetrate a plate of iron one-eighth of an inch thick. 
Until these sensible views were adopted no good would result. 
Another point requiring attention was the steerage power of our 
vessels, which as a rule was not so good as it ought to be, the 
method of applying the power of the rudder, especially im single 
screw steamers not being quick enough to meet the accessities of 
the sea. 

Mr. C. H. Wigram thought as the proposed variation was so small 
asnot to amount to more than three or four inches with a depth of 
hold of twenty-eight feet, it would only be complicating matters 
to depart from the present understvod rule. The proposed jine 
would be useless as applied to steamers which rapidly varied their 
draught of water, while it was an admitted principle with all sur. 
veyors that steamers might be loaded deeper than sailing vessels. 
The way the cargo was stored was really of much more im- 
portance than the free board. Some years ago a ship laden with 
an enormous quantity of railway iron stored in bulk, and carry- 
ing emigrants, got into very bau weather, aud was compelled to 
put into Cork, hegtopmasts having been carried away. Instead 
of discharging any of the cargo the captain altered the position of 
the iron, brought it upfrom the hold, and put it under the berths 
between decks. ‘his so steadied the ship that she made a very 
quick and safe passage to New York. Tvo little attention was 
at present paid to the stowage of a vessel, A ship was chartered 
by a certain broker, his ovject being ++ as much into her as 
possible, and as a rule his stevedore stored the , cargo 
without any reference to the wishes of those who 
managed the vessel, An owner who allowed such a practice 
to prevail with regard to his vessels could not justiy complaim it he 
met with misfortune. With regard to what had been said about 
the depreciation of iron ships, it happeucd curiousiy enough that 
this year the Indus, which was one of the first iron vessels, was 
cleaned and the inside paint taken off the plates, and aithough 
she had been built over twenty-two years, there was po appreci- 
able diminution in the thickness. 














Mr. C. Henwood thought the load-draught was a matter which 
ought properly to be fixed by navul architects. He did not see 
much dithculty in settling the load line, but he was quite sure it 


could not be done by taking the total capacity, « breadth, or 
length of a ship as the basis. He had never heard any reason, 
however, why it should not be determined from the dispiacement 
only. <A margin of 25 per cent. of the total displacement might be 
given for buoyancy for, cargo ships, and ov per cent, lor passenger 
ships. Freeboard, as a matter of safety, was not of great import- 
ance, althuugi of course lofty decks were wore comfortable than 
He approved of the suggestion made Ly the council of 
the Institution tuat certain papers should be supplied to the cap- 
tain of a ship, giving the protile, and ohne cr two sectivuns of spaces, 
If the centre of gravity of those spaces in relation to the centre 
of gravity vi the ship were recorded on those sections, the steve- 
dore would have a point to start from in filling up the hold. 

Captain De Horsey said it appeared to him thas the great merit 
of Mr. Kundell’s system was that it did not lay dowa any dog- 
matic rule applicable to all ships. Of course, the ivad line of ships 
must vary considerably according to her age and tue trade she 
was engaged in. No rule cuuld be stringently applicable to a 
passenger vessel and tu a collier. The system which had just 
been proposed would simply fix the spot representing one quarter of 
the dispiacemeut, leaving it free to have the ioau line su much 
above or sv much below that spot for each particular ship. 

Mr. Samuda, M.P., said, although he did uot agree with that part 
of the repoit of the committee on this subject which recommended 
that certain things should be made imperative upon the public, he 
did not by any means think the questiou should be shelved or put on 
one side on account of its difficulty, Although an absolute solu- 
tion might never be arrived at, a great deal more might be learnt 
upon the subject by future investigations, so as to guide and direct 
each individual who might be responsible for carrying out any of 
the plaus recommended. He thought good might be effected if 
constructors of vessels were compeiled to take the responsibility 
of polmting out with every ship leaving theu yards the Maxluum 
point at which they would recommend it to be loaded, without 
making it absolutely obligatory upon the persons who accepted 
the vessels to follow those recommendations, No doubt great 
ditticulties would have to be encountered in attempting to carry 
out sucha plun. It would involve an elevation in tue position of 
those who would be responsible for giving their recommendations 
to their clients, which their clients were not at the present moment 
disposed to recognise, The imposition of an imperative law, which 
should allow nv variation iu any ,way, woud be very likely to 
result in doing exactly the reverse of wuat they most desired, and 
would lower the amount of information, and prevent the useful 
application of the knowledge of naval architecture. Their object 
suvuld be to acquire and disseminate a much mvure general infor- 
mation as to the course to be followed by shipowners, and not at 
such an early stage to restrict by legislative cnactments, or to 
draw a hard and fast line for the guidance of all. 

Mr. Scott Russell said if a customer required an unsinkable ship 
any good shipvuilder could build one ; but if this plan were gene- 
rally adopted what would become of insurance brokers and other 
persons of a similar occupation? (Laughter.) He had such a 
iaith in iron and such a contempt for water that he felt it was 
quite possible to build vessels that nothing could sink. When a 
ship was delivered by the builders part of the papers should con- 
sist of plans and information for the captain as to the stowage, 
the centre of gravity, the stability, and the surplus or margin in 
the ship. It might be required as a portiou of the preliminary 
examination of tue captain before getting his certificate, that he 
should be able to intelugently explain those plans. 

Mr. W. M. Fenning said 1t was a lamentable fact that losses of 
vessels had been very much more frequent during the last three or 
four years than during the previous fifteen or twenty years. Many 
of those Vessels, too, were what ought to have been fine vessels, in 
which the public could place all reuance, He was perfectly con- 
vinced that overloading was the cause of an immense proportion 
of these losses, and until this subject was dealt with in a straight- 
forward manner the evil would go on increasing. There were 
shipowners and shipbuilders against whose ships not a word could 
be said ; in fact the vessels of one firm could be insured in Aus- 
tralia at 20 per cent. less premium than any other vessels afloat. 
An owner who inspired such confidence in the public and the 
underwriters could not suffer by any proper investigation of this 
subject ; he would rather benetit by any law against overloading, 
because the premiums on all vessels would be lowered. The loss 
of life by the present waut of detinite rules was also very terrible. 
The objection to a fixed rule based on the different buoyancy of 
fresh and salt water might be met by making an allow- 
ance for the difference. Steamers should not be overloaded 
on the chance of meeting with fair weather until a sufficient 
quantity of coal had been consumed to lighten them to a proper 
load-draught. If any committee were appointed to inquire into 
this subject, practical men, members of the different insurance 
companies, members of Lioyd’s, should form part of that com- 
mittee. : ‘ 

Mr, Rundell, alluding to an expression of opinion which had 
fallen from the chairman yesterday, said Mr. Inman had upwards 
of £50,000 interest in the City of Boston uninsured, while he had 


the 


OW vles. 


| spent at least £100,000 more in searching for the missing vessel. 


Replying to the objections made to his proposed system, he said 
that he had regarded the smallness of the difference between the 
scale of three-teaths displacement, and the scale for Lioyd’s as 
one of the merits of the proposal. It appeared to him a most 
extraordinary remark that it would be easy to fix the proper 
draught for a vessel quite independently of the free side. 
If the: ship were a parallelopiped; then the ratio of the 
depth of the box would be a very fair indication of 
the proportion that should be above water, and if 
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it were proposed to have one-fourth above water of 
course one-fourth of the lineal depth would be the exact amount, 
and he could not see how one-fourth of a vessel could be kept 
above water irrespective of the depthof the side. Although there 
might be conditions requiring that length should be considered, 
depth appeared to be the first element to be taken into account. 
The application of his system to steamers had not escaped his 
notice, but the shortness of the time allotted to a paper prevented 
his discussing that point. The distribution of the weight of car- 
goes did not affect the draught. ; 

The Chairman explained that he had not intended to say anv- 
thing offensive or injurious to the Messrs. Ingram. Ip Lis aitusion 
to the City of Boston, he merely expressed his opinion that the 
agent in Halifax, who had contradicted the report that the vessel 
was overladen, was the person who had the strongest interest in 
maintaining such a view of the case. Returning to the more 
immediate subject of discussion, he said it would not do to rely 
always on the character of the owner, the builder, and the captain, 
as suggested by Mr. Lamport, for those — se gemend differed 
in their views. Captains were frequently prevailed upon against 
their better judgment to overload their vessels, but if 
they would all take a firm stand, and act according to their own 
knowledge of the capabilities of their ships, the number and fre- 
quency of the casualties by sea would be very considerably 
diminished. A public man when he took up a great subject had 
no business to look to the right or to the left; he should regard 
only the safety of the public and he did not hesitate to say that 
shipowners and shipbuilders were not free from the infirmities of 
human nature. Great exertions must constantly be directed to 
the restraint of the tendency in human nature to self-interest, and, 
for the safety of the public, that restraint was as beneficially exer- 
cised when imposed upon owners and builders of ships, as when 
imposed upon any other class of society. Those who set an example 
to the rest of the profession of attending to the proper construc- 
tion and sea-going qualities of their vessels, reaped their reward, 
in the fact that they could insure their ships upon more favourable 
terms than other persons. It would not be right todisregard the 
loss of property, the frightful loss of life, and the loss of national 
character resulting from such an astounding catalogue of casualties 
as that which they had heard during the past few months. He 
perfectly coincided with Mr. Fenning, that many of these had 
occurred from the fact that shipowners had yielded to the tempta- 
tion to load their ships deeper than was safe. The ship was 
frequently loaded to the extent the shipowner thought she ought 
to be, looking to the whole voyage she 1s to make, and then, in 
addition to that, the coal is added. That such was the case was 
shown by the number of instances in which the casualty had 
occurred within a very few hours after leaving the port. 

Mr. J. Scott Russell then delivered an address upon ‘“‘ The 
Fleet of the Future.” He said : We live in times whenrevolutions 
pass so quickly, and carry us to results so little foreseen, that it 
is impossible to pause from time to time and see whither the race 
of events is tending, and consider whether our practice and policy 
in the past will serve us for the future, and whether it may not 
be wise to modify our plans by the altered circumstances in which 
we live—in anticipation of this Ins'itution ten years ago—and 
nothing can be more striking than the progress we have made in 
our ideas, and the revolutions we have gone through in that short 
time. We were then engaged in discussing this same ques- 
tion, and the great topic was no less than this— whether 


the fleet of the future should be iron or wood—iron-clad 
or unclad. Who now dreams of returning to wooden men- 
of-war, to sailing fleets, to three-deckers? And yet no less 


an authority than Sir Howard Douglas broke many a lance 
with us ten years agoin a contest about the fleets of the future. 
These ten years have spoken and pronounced a verdict upon the 
past. There are few of us left now to argue that a combustible 
material is the best for the construction of an incombustible fleet. 
As you were then sag»cious enough to t ke a far-seeing survey of 
the fleet of the future, which survey I feel satisfied has powerfully 
aided in giving a right direction to public opinion and public 
action in the consideration of the fleetsof the last ten years, so I 
think it is wise now to look round and consider what the expe- 
rience of this last ten years has taught us, and to look forward and 
consider the nature of the future ten years, andof the new condi- 
tions under which weshall henceforth have to plan and choose and 
act. Great events have changed the surface of the world in the 
past ten years. The union of remote continents by submarine 
telegraphs is a great event. The Canal of Suez is a great event. 
The ocean of India is now steadily, though slowly, flowing into the 
Mediterranean ; the current has been ascertained to be a steady 
one from the Indian Sea into the Mediterranean, and so into the 
Atlantic. That single barrier removed enables a steamship to 
sail from New Orleans, from New York, with a cargo of cotton 
for Marseilles, to unload there, and receive a cargo of manufac- 
tured goods for India, China, or Japan, and to continue with a 
cargo of tea, rice, and other Oriental products from Yokohama to 
San Francisco, thus performing the trip of 22,000 miles, equal to 
the circumference of the earth, without let or hindrance. That 
canal is a new element in the ce of the world, in the inter- 
course of nations, in the wars of nations, in the civilisation of the 
human race. The Pacific Railway across America is another great 
event. It makes the Americans masters of two sea cvasts, gives 
them the commerce of two seas, and to us it opens up a short 
cut round the world. What events have we to meet in the 
next ten years? It is not hard to tell. Ten years more 
will cover the bottom of every sea with lines of electric 
telegraph. Ten years more will see the Isthmus of Panama 
cut through, and the Atlantic and Pacific Oceans made one. 
Right through the Suez Canal, all across the Indian Ocean, 
straight across the Pacific, home across the Atlantic ; by this new 
canal a large steamship will be able to circulate freely round the 
world. I have here a plan of the canal to which | last referred, 
as now sanctioned by the American Government and largely con- 
tributed to by the United States, It is to be made through the 
narrow part of the Isthmus of Darien, with a beautiful harbour at 
each end which nature has given. It is the same length 
as the canal through the Isthmus of Suez, namely, 160 kilometres, 
or 100 English miles ; but there is this difference, that half of it 
is already made by nature. When I said ten years I took a little 
margin. I have so great an esteem for the capacity of the 
‘‘younger English” in .getting through with things when they 
take them in hand, that I have a notion that they will fetch over 
such a big cargo of Chinamen that the canal will be opened in five 
years. Railwaysare rapidly stretching across the continent of Europe. 
Russia is pushing on her railways eastward towards the Isthmus of 
Suez to the Black Sea, to the Caucasus, to the Caspian. From 
Austria this line will be opened in five years on to Constanti- 
nople ; it cannot stop there, but must go on across the Bosphorus 
and right down the centre of Asia Minor to Bagdad, and then 
along the coast to the Indus, where it will join our Indian 
railways. Our European railway will be prolonged until English, 
French, German, Turkish and Indian railways are all united 
in one continuous bond of human intercourse. China later, 
probably, will have railways, Africa, even, and Australia will 
feed the trade of their harbours by railways. Who shall 
predict the effect of all this going of things to and 
fro. Itis our business here merely to see what effect all these 
things will have upon us, on our brethren, on our 
duties, on our skill, on our coantry, on our — our 





manufactures, on our ships. What, in short, 
the ships of the future? The fleets of the future 
will plainly have to be constructed in conformity with this 


work of the future; the changed circumstances of com- 
merce and navigation will help us to decide the duties 
and define the construction of this our mercantile fleet. 
Then the nature and the duties of our mercantile fleet, when we 
have considered them, will help us to decide the construction and 
armament of that fleet of men-of-war which has its chief duty in 
protecting our merchant fleets and the commerce which 





them. First I will examine “ne nature of the merchant fleets of 
the future. Nothing in «he progress of commerce is more 
striking than the eff:.t of railways upon —_ Railways 
and ships bers eoca other, and railways and ships harm 
each other ; railw.ys tend to kill all the smaller and slower class 
of ship; railways help to load ships itiously, they 
supply large e.rgoes punctually and quickly. ey favour large 
ships, punetual quick shi; deprive small ships of cargoes ; 
they do tue trade of distribution inland without the | of coast- 
ing vessels, Ports are still served by ships, but inland railways 
sexve the places that ports formerly served. Distributing is no 
longer done by coasters ; ar have killed coasting sailing ships: 
they have not yet quite killed coasting steamers, nevertheless 
they are very formidable rivals. As railways are made and multi- 
plied they inevitably run a severe race against coasting steamers ; 
they take away their passengers and inland they take away their 
customers. This effect will go on increasing, and they will take 
away the cream of the local coasting trade all (round Europe, so 
that what remains will not be worth having. The future com- 
merce by ships, therefore, lies not in small ships and local trade, 
but in large ships and long voyages, in commerce between 
continents, Modern commerce flows more and more 
every day into large centres; modern tr ti b 

larger and larger; what is wanted is to be done at 
once, punctually, in bulk out of hand, quick delivery is 
absolutely indispensable, and, therefore, large steamships alone 
can do it. Hamburgh, Havre, Marseilles, Trieste, Liverpool, 
Glasgow, Boston, New York, Calcutta, Yokohama, San Francisco, 
Melbourne, Sydney are the centres of modernjcommerce and modern 
shipping, and the fleets of the future have, as their great duty, 
to do the great work of carrying the products of different coun- 
tries between these great centres, and we have to fit these ships 
for this particular kind of work. To do the work of this 
enlarged changed world after 1870, we want a new merchant 
steam fleet. Its size must be proportioned to the length or stages 
of its voyages. Its power must be proportioned to the special 
nature of its work, and its speed isa mere matter of finance. The 
round voyage of the world is to be as follows :—England to Suez, 
3000 miles ; England to Bombay, 6000 miles; England to Calcutta, 
7.00 miles ; England to Hong Kong, 10,000 miles. Shall we turn 
back, that is, another 10,0U0 miles or shall we go on? 
From Hong Kong to Yokohama is 150 miles; Hong Kong to 
San Francisco, 6000 miles; Hong Kong to the Isthmus of 
Darien, 8500 miles; from Hong Kong home, 12,500 miles; 
Thus a voyage of 22,500 nautical miles is the round voyage of the 
future. Now, I venture to say that the smallest merchant ship 
tor this work is a ship of 3000 tons nominal. According to the 
structure of this vessel we can make her with a displacement of 
5000 or 6000 tons, and we can give her an easy bulk for merchandise 
of 6000 tons. I think sue could be driven ten knots an hour with 
300-horse power. I give this as our smallest Oriental trader. 
Let me next inform you that such a vessel can comfortably go 
through the canal of Suez on a low-draught of water. I have 
talked the matter over with M. Lesseps, and he assures me that 
the vessel I am speaking of will easily and comfortably, as long 
as he lives, cut through the canal. He also assures me that he has 
no anxiety whatever us to the canal gradually filling up. Foresee- 
ing the difficulty, the slope was made extremely small ; but they 

have taken the precaution of keeping no fewer than twelve of 
their magnificent dredging machines in stock, in case of any such 

difficulty arising. Now, with regard to the engines and the fuel of 
these ships. I think that 300-horse power of our modern engines 
would propel a vessel such as I have mentioned, without over- 
working, teu knots an hour; but I would suggest a great reserve 
power. We now, I think, make our engines and buvilers tuo small ; 
we work them to the extent of their power, and we cannet make 
head against a contrary wind; in which case a steamship is 
in more danger than a sailing vessel. If you take a larger 
engine and a larger boiler than you want, you will require a little 
more outlay at first, but you will get a more economical mode of 
working, and you have the advantage of a great reserve behind. 
Then with very good engines and boilers, according to our modern 
plans, the vessel will consume a ton of coal an hour—that is, a ton 
for ten knots. A voyage of 6000 miles would require 500 tons of 
coal, The engines and boiler cannot weigh less than 300 tons. 
The voyage of 7500 miles will require 750 tons; and the 
voyage of 10,000 miles, 1000 tons. Let me here mention that at 
Yokohama we are in the coal region, and in the course of the 
next ten years you will be able to coal all your ships there ; that 
will be our half-way house. For the 1500 miles trip 150 tons of 





| coal will be required; for the trip to San Francisco, 6000 miles, 


600 tons ; to the Isthmus of Darien, 8500 miles, 850 tons ; and for 
the trip home, 12,500 miles, 1250 tons. Inthe voyage to Bombay 
and home the ship will carry 1500 tons dead weight of engines 
and coals, and have room for 2400 tons of cargo. For Caicutta 
and home she will carry 2900 tons dead weight, and have room 
for 2100 tons of cargo. For Hong Kong, 3400 tons dead weight, 
and only 1600 tons cargo. But she will have this advantage—that 
on the home voyage, for the 6000 mi.es voyage, she will have only 
900 tons dead weight, and will have room for 3000 tons of cargo; 
for the 7000 miles home voyage, 1000 tons dead weight and room 
for 2850 tons cargo; and for the 10,000 miles, y2400 tons dead 
weight and room for 2600 tons cargo. Calculating the 
expense, &c., of the ship, I arrive at the following 
conclusions; (1) That thisis the minimum ship and the minimum 
power ; (2) That she can go and return comfortably through the 
Canal of Suez ; (3) That she can bring home and take out cargues 
at existing freights, and leave a very good margin.- Next we have 
to consider what sort of ship is wanted for a ship of war, to pro- 
tect this class of merchant ships. It is perfectly plain that our 
future ships of war must go through the Canal of Suez, and she 
must therefore draw not more than 25ft. of water. The canal 
will admit as a matter of possibility vessels of that draught, 
but not as a matter of convenience, and I do not think that one 
ship of war should draw more than 22 ft. In the next place, I 
think you will agree with me that the ships of war that are to 
attend and protect our merchant fleet must be of a larger size, and 
they must be very much larger for two reasons. They must carry 
coal for a long voyage, and to be of any value they must go with 
great speed. They must carry coal for a longer voyage than the 
ships they accompany, and they must go much faster. The next 
point in the construction of our new fleet of war ships is this: are 
they to be built for the purpose of guarding our merchant fleet, or 
for the purpose of attacking land batteries? The ships that we have 
now constructed are perfectly capable of attacking land batteries. 
Iron-plated ships are absolutely necessary for that purpose, and 
those of the present construction amply suffice, But to accompany 
and protect the new fleet of the future must have quite another 
class of steamships. First, it must be a ship from 5000 to 7000 
tons nominal ; secondly, it must go certainly fifteen knots an 
hour ; thirdly, it must be much more manageable and quick in 
iis movements than even the most manageable and quick of those 
that we have now got, I have taken the opportunity of 
conversing with all the admirals who are most likely and able to 
command the fleets to attack us, and I have gone with them 
thoroughly into this question. I have also had the privilege of 
conversing with the most distinguished officers who are likely to 
command our fleets. I will give you the conclusion which many 
of them will refuse to admit in public, but which I think it is the 
interest of the British nation thoroughly to know and deeply to 
weigh. Itis agreed by the most able sailors I knew that the one 
—— to fight with is stem on. Though he will deny it, and 
say will not do it, the one intention of every man who is 
likely to command a fleet is to give the enemy his stem on, and 
run him down at all risks. May I say that the weapons con- 
structed for this fence are not the weapons best suited for this 
practical ? I, therefore, earnestly call upon all naval 
constructors present to give their with the most un- 
devotion to the one fence of down, You will 


running 
see that other nations have thought of that, and made their pre- 





parations for it to a far greater extent than we are doing, 
or possibly have any notion of doi Now that leads us 
to the next question—what guns these ships have? 
and what protection shall the ships have? I think it is not 
necessary that they should have protected batteries of guns. It 
is indispensable that the ——— the boilers, the magazines, 
all the essential elements of the ship, should be thoroughly pro- 
tected, but Ido not think that the gun-deck of such ships re- 
quires any but a small protection, because with this new fence 
the battle of the sea is over in a very few minutes. Consider 
what a naval engagement must be between two such ships. I see 
my enemy coming towards me ; I either run away or I do not, or I 
o forward; if I run away, the less that is said about that the 
tter; if I lie still there will be nothing to say; therefore I go to 
meet my enemy. When we meet, what is the great point between 
us? hich shall give the other the stem. It is not a question 
of how many shots I shall fire out of a round turret. When we 
get close to one another, one of us succeeds in running into the 
other; if not, we sheer off, and then is the time, and only 
for a moment, when the guns are wanted—not one, or two, or 
three guns, fired at a long range, but a broadside of the greatest 
number of guns you can have ready loaded to discharge as you 
turn, What you want is a broadside of the largest guns you 
can place on the ship, thoroughly unprotected, with com- 
petent gunners, who, I may say, do not care two straws for the 
protection you are offering them. That broadside must be dis- 
charged in a moment, and the larger mass of shot you can, at 
that critical instant, pour into your enemy the better. Then 
you go away, turn round, and come back again. That is the 
mode in which a battle must now be fought out. Am I wrong 
in saying that such a battle requires a totally different weapon 
from any that we have hitherto had ? 

Mr. Lamport said he had only one objection to make to Mr. 
Scott Russell’s allegory, and that was, that it was not delivered 
in blank verse. If they did not know that Mr. Russell was an 
eminently practical man they might have supposed in listening 
to his beautiful picture of the future intercommunication of the 
different parts of the world that a poet had dropped amongst them 
by mistake, and had not found out the false position in which he 
was placed. Mr. Russell drew something of the same kind of 
picture in 1863 when he depictured in very glowing terms the 
war ship of the future. He then led them into what was con- 
sidered to be the argumentum ad absurdum—Great Easterns car- 
rying 12in. plates. 

Mr. Scott Russell: No, no. 

Mr. Lamport : It isdown in black and white. 

oy ea Russell: It is nothing of the kind. I have just 
read it. 

Mr. Lamport was happy to find that the suggestion he then 
made was now adopted, that the large size of ships advocated by 
some persons, carrying 12in. plates, was now an absurdity, and 
that as was done in the ldth century with regard to the body 
armour, we should abandon our former practice, and not so much 
trust to keep out the balls of big guns as depend upon speed and 
other qualifications. 

Mr. Scott Russell thought the ingenuity of naval architects 
would have to be exercised in producing a better kind of ships 
for the protection of ce, but, as a matter of fact, com- 
merce would require no protection, A new policy was being 
adopted, initiated by Mr. Cobden, and daily gaining strength, 
and we should no longer be guilty of the folly of constructing a 
blockade in time of war, which injured ourselves as much as or 
more than the enemy, and there was an increasing tendency to 
respect private property at sea under all circumstances. If this 
new policy were carried out to the full extent —and he thought it 
was more practical than Mr. Scott Russell’s delineation of im- 
proved intercommunication—the result would be that the ship of 
the future would have to be very different from that which Mr. 
Scott Russell had described. When dining the other day with an 
Oxford professor, that gentleman said in a good-humoured way, 
“ Whenever any man in the University begins to think of writing 
a treatise to explain the Book of Revelations, we always begin tu 
think he is getting a little unsteady in his head.” He did not 
wish to say that of Mr. Scott Russell—(laughter)—but he did 
think anyone who attempted, in the present state of our know- 
ledge, to depict the typical ship of the future, was disregarding 
the lesson that the progress of the past ten years had been so 
emphatically teaching. Whenever a ship of war had been laid 
down, before it was half completed another had been designed 
as a great improvement upon it. At the opening of the last 
session the President described four ships, the like of which he 
said had never before been seen or heard of, but since then the 
last one had been altered in design to a very great extent, and 
it became evident that it would supersede the other three before 
they were half built. Under such circumstances it was absurd 
to try and mark out and explain or anticipate the typical ship of 
~ future, and such attempts should be left to those who wrote 
elegies. 

Captain De Horsey said that Mr. Scott Russell had asked 
whether the ships of the future were to be built to attack land 
batteries or to protect the fleet of traders going round the 
world. He should be sorry to say that it was not the duty of 
men-of-war to protect merchant ships; he hoped the day would 
never come when that would cease to be their first duty, but he 
protested against the idea of its being their first duty, and 
against the notion of a man-of-war being constructed especially 
for that purpose. The express object of a man-of-war was to 
fight your enemy’s ships, and prevent them from crippling your 
+ aaa not to sail about the world in company with merchant 
ships. 
Mr. Scott Russell : I did not mean that. 

Captain De Horsey was glad, as a steamship officer for twenty- 
one years, to hear Mr. Scott Russell say that a 3000-ton ship would 
only consume a ton of coal and go ten knots in an hour, but he feared 
that such a result could not be accomplished. He should have been 
glad to hear something more as to the canal through the Isthmus 
of Darien. It appeared by the chart that it was proposed to cut 
it through without any tunnels, but that hardly seemed possible. 
He was there sixteen years ago in a man-of-war of 1100 tons, in 
company with a United States and an American man-of-war and 
another English ship, with two scientific gentlemen, who went to 
ascertain the possibility of making a canal. The report of those 
gentlemen was very unsatisfactory. They found great difficulty in 
getting inland. There were chains of mountains extending across, 
apparently no place for the passage of ships, and the conclusion 
they arrived at was that the only practical method of making the 
canal was by means of a large amount of tunnelling, That, of 
course, would be very costly, and the rough estimate was thirty or 
forty or fifty millions. Another great difficulty was the hostility 
of the natives in the neighbourhood of the proposed canal, 
which was as great as it was in the days of Columbus. The gen- 
tlemen who went into the interior were glad enough to get 
back again. They knew just enough of the language to under- 
stand that some of the natives were discussing the expediency of 
putting them to death before the next morning. The three 
men-of-war were powerless to give assistance, as they could not 
send men into the jungle. 

The President asked if the natives were numerous. 

Captain De Horsey said he believed they were both numerous 


and po 
Mr. Scott Russell said he thought the country was quite settled 


now. 

Sir Edward Belcher said that when he was on a survey in the 
neighbourhood it was so infested by musquitoes that it would 
not have been safe for the men to remain. From all the informa- 
tion he could derive from the natives along the line of the coast 
it was unsafe to go one day inland. He regretted that Mr. Scott 
Russell had not exhibited any drawings or plans of his proposed 
ships, and that there was nothing tangible to discuss. 

aptain Selwyn said that Mr. Scott Russell, in allowing twenty- 
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four tons of coal a day, had understated his case. Some ships 
yere running with 1} 1b. per indicated horse-power. This was the 
result of a simple improvement in the engine, and ceasing to be 
afraid of little higher pressure, The question of speed would 
affect the fleet of the fature far more than the question of guns. 
Let them have speed, and the power [of continuing it at sea, and 
and they would find out the means of fighting and taking the 
enemy. 

A thenread by Captain R. A. E. Scott ‘‘On Naval Arma- 
ments.” The author decri his midship battery, his }8-ton gun 
and carriage, and alsothe shotinvented by him, and gave anaccount 
of the competition of the shot with several other kinds, under the 
superintendence of the Lords of the Admiralty. 

Captain Selwyn, referring to the circumstances alluded to by 


Captain Scott, that the shot of large guns turned over when fired | 


at high elevation, said it was the practice at Shoeburyness to cal- 
culate what would be the effect at long ranges by a consideration 
of the effects obtained at short ranges; and when a shot turned 
over it was certainly not considered calculated to punch through 
plates at long ranges. Some millions, as Captain Scott had stated, 
had been paid for a variety of shots that had turned out to be use- 
less, The very objections now acknowledged were pointed out 
years ago at that and similar institutions, but they were resisted 
on insufficient grounds. 





LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE LATE MR. DAVID NAPIER, 


Srr,—In Tue Encrveer for February 18th I see a contribution 
to the annals of early marine engineering in the form of a brief 
sketch of the career of the lateDavid Napier. Mr. Smiles has done 
something in his industrial biography to show our indebtedness 
to our mechanical engineers —the Maudslays, Nasmyths, &c. ; but I 
am not aware that any one except Mr. Scott Russell has promi- 
nently put forward David Napier’s claims in any work on steam 
navigation. No doubt, in many quarters, Napier is considered to 
have been too much of a rough-and-ready engineer, little given to 
finish and accuracy of workmanship, and rather notorivus for 
boiler explosions - the latest that of the Victoria Hull steamer, 
in 1838, having been particularly unfortunate. Granting that he 
was too much of an experimentalist, even to the verge of rashness, 
yet it cannot be denied he did much to simplify and improve the 
marine engine by the introduction of the direct action form, 
known as the “‘steeple,” peculiar to the Clyde, surface condensa- 
tion, and a class of boilers (upright tubular) very simple, economi- 
cal, and yet capable of high generating powers. The best steamship 
at present in the P. and O. fleet, the Simla, has her screw pro- 
ae driven by a pair of Tod and McGregor’s steeple engines, of 
700-horse power, four piston-rod form. Mr. McGregor, if I am 
rightly informed, was an old fellow workman of Napier. The 
writer of the biography is wrong in saying the United Kingdom 
came out in 1824. It was in 1826. She was, I fear, as great a 

ecuniary loss to her proprietors as the Great Eastern. The 
Eclipse, Margate boat, was started in 1840. Then came the Isle of 
Thanet and Fawn, all engined by Napier and his sons ; they ran 
up to 1850 with varying success, but the Eclipse never attained a 
higher speed than several of the well-known Thames steamers of 
that day—the Ruby, Prince of Wales, &c. The Rocket was started 
by Napier with wheels at the stern, but was speedily withdrawn. 
Bourne alludes to it in his ‘‘ Screw Propeller.” 8. Darton. 

Alexandria, March 16th, 1870. 





CHANNEL STEAMERS AND THE SOCIETY OF ARTS. 

Srr,—I shall be happy to communicate with ‘‘ M.I.M.E.,” one of 
the competitors for channel steamers. I may here mention that I 
am one of the competitors, and quite endorse ‘‘M.I.M.E.’s” opinion 
which appears in your valuable paper. I am quite willing to for- 
ward my model and drawing with his and the others to any praz- 
tical person, or persons, to judge whether there is none de- 
serving of the prize offered. Z 


Srr,—During the summer of last year the council of the Society 
of Arts offered their gold and silver medals as prizes for the best 
and second-best “model of a steamer which shall afford the most 
convenient shelter and accommodation to. passengers on the deck 
of the vessel, crossing the Channel between France and England.” 
The size of the steamers was restricted to that of the vessels at 
present employed between Folkestoneand Boulogne, and the latest 
«ate for the reception of the models was November the Ist, 1869 
I happen to be one of seventeen misguided individuals who com- 
peted, and have had to wait for four and a-half months for the 
decision of the committee, which appears to me a very unsatisfac- 
tory decision indeed. 

We are informed that the council have exercised the right 
reserved of withholding the medals on the ground that none of 
the models present such features of originality, or such improve- 
ments upon the existing accommodation, as would justify them in 
awarding prizes. Thisis all very well ; but we are further informed 
that, in the opinion of the committee, no change could possibly be 
made in the existing boats (owing to their small dimensions) 
which would carry with it any great improvement in the accom- 
modation ; or in other words, that it is impossible to produce a 
design which, while conforming to the conditions imposed, shall 
possess sufficient merit to entitle the designer to either of the 
prizes. 

Admitting that the committee have exhausted the subject, and 
that their opinion is beyond question, it must occur to the other 
competitors, as it does to me, that if they could have come to this 
conclusion before they invited competition at all, it would have 
saved much trouble, not to mention expense. It is further stated, 
that to the adoption of deck-houses there are weighty objections, 
relating chiefly to the navigation of the vessels in stormy weather ; 
but as the models were required to exhibit a form of shelter for 
passengers on the deck, it does not at first ap’ what other device 
than a deck-house could have been adopted. Moreover, the ob- 
jections to a deck-house, though weighty in the eyes of the com- 
mittee, are not insuperable. If properly constructed, a steamer 
may be as seaworthy with one as without, and infinitely more 
cou fortable. 

The report concludes with some remarks to the effect that 
urgent necessity exists for improvement, and that before any great 
improvement can take place Jarger steamers must be employed. 
These, I think, were settled questions before the committee entered 
=— their labours, and were not presented to them for considera- 


on. 
_ I shall feel greatly obliged by your giving space to this complaint 
in your next issue, and I leave the public to judge chotiee the 
aspirants to the honour of possessing the Society of Arts medals 
have been treated liberally or otherwise. DISCONTENT. 
P.S.—Since the above was written I have seen the letter of 
your correspondent, “M.I.M.E.” The coincid of senti t 
is remarkab e, and heightensmy sense of ill-treatment. His notion 
pel goer is _ ‘a be one. I enclose my name and address, 
which you are a’ erty to give him i i 
and to allling thenacee give if he should care to have it, 








S1z,—It is now four months since the models i 
the Channel steamers were submitted to the Bostety op a 


competition for their gold and silver medals. We, along with | 


sixteen other competitors, sent in a model and design. ing i 

every — to the conditions laid down in the me 
circulated by the Society of Arts, which offered their gold and 
silver medals for the best and second best models. As yet we 
have received no notice from the Society as to the result of the 
competition, but find the result of nearly four months’ delibera- 


tion published in the Artizan for this month. It is as follows:— 
“The models received are seventeen in number, but your com- 
mittee regret to state that only three conform to the conditions laid 
down by the council in their public announcement with sufficient 
closeness to enable your committee to consider them entitled to 
compete, &c. &c. After considering all points in which these 
three designs differ from the existing vessels, your committee have 
come to the conclusion that no one of them presents such features 
| of originality, or such improvements upon the existing vessels, 
as to justify their recommending it for either of the medals.” 

It is unnecessary to occupy your valuable space with further 
extracts from this somewhat contradictory report of this committee 
of honourable gentlemen, who, with perhaps two exceptions, have 
| mever as yet done anything to prove to the shipbuilding or 
engineering world their fitness to decide such a question. 
| Of the three models, there is only one which conforms to the con- 
ditions laid down as to tonnage and draught of water. Why is 
the medal not given to this competitor? Simply because neither 
it nor the others presents such features of originality, &c. Kc. 
The competitors were left quite at the mercy of the committee as 
to what would be considered by them a sufficient degree of origi- 
nality; and taking into account the restrictions laid down, 
and the peculiarities of the trade, we should like very much 
to see what kind of a vessel the committee would produce 
which would present such features of 7m and yet 
in any mere degree differ from the best model sent in, 
and at the same time be seaworthy. The conditions asked 
for deck shelter for the passengers, and the committee report that 
there are weighty objections to deck houses. It is somewhat difficult 
to conceive how deck shelter, in bad weather, could be given without 
deck houses. We were aware that on account of the difficulty of 
entering between the piers of Calais, Boulogne, &c., that deck 
houses fore and aft would be dangerous ; but we believe they 
might, without doing any harm, be carried a sufficient length 
amidships, and not act as a sail on the vessel when entering 
between piers. There is no mention made of cargo, but light cargo 
could be carried easily under the cabin floor, and ample space for 
hatchways on deck. The only models which have anything in 
them to recommend them to the notice of the committee 
are those which exceed the limitations as to toanage and draught 
of water. If proof were wanting, we have it in this, that these 
conditions laid down militated against “‘originality.’ At the 
same time, those who know the trade well are aware that the con- 
ditions laid down are rendered imperative by the peculiarities of 
the harbours. The whole report goes to show that the committee 
have not kept these facts fully in view, and that there has been on 
their part considerable recklessness us to the expeuse and trouble 
to which the competitors have been put. SUBSCRIBERS. 





BURSTING OF SHELLS ON BOARD THE HERCULES, 


Srr,—In your impression of January 21st, I find an account of 
the bursting of shells on board H.M.S. Hercules. I quite agree 
withyou that the gun and shell are two entirely distinct objects 
of consideration. 

You also state that a different form of rifling 
would avoid these calamities in future ; but then 
all the guns for shell firing would have to be re- 
rifled—a considerable expense, which the following 
simple scheme is intended to avoid :— ‘ 

Let your shot and grooves be what they like, Cap- 
tain Scott's (really my father’s) or any other system, 
but make the shell ws follows :--The shell is to be 
made as per diagram, without swells or studs of 
any kind, its exterior being slightly roughened 
pen The wad B is made of compressed paper 
or cotton, and on the explosion of the charge 
drives slightly forward, filling in the groove of the 
gun, no matter their form, and rifles, so to speak, 
the load. 

The load, by reason of compression, communi- 

B cates its rotation to the shell, and hence the 
problem is solved. F J. L. Happan, 
Gov. Engineer-in-Chief for Syria and Lebanon. 








GOODS ENGINES. 


Srr,—Your correspondent “‘ H.,” in your impression of last week, 
has made afew remarks on my design for a goods locomotive, to 
which I must beg to say a few words in reply. 

Regarding the double piston arrangement, I do not for a moment 
claim the mere fact of having two pistons in one cylinder asa new 
idea, being previously aware that Mr. Bodmer had a long while ago 
constructed engines with an arrangement of that kind, and for the 
purpose your correspondent has described. Mr. Bodmer's engine 
were laid aside on account of the advantage gained not compen- 
sating for the excess of complication of working parts. The 
arrang t Ihave proposed, which is widely different from Mr. 
Bodmer’s (and your correspondent has also, it appears, proposed 
double pistons, though in what way he does not specify, for the 
same), isas a means of having greater power without greatly in- 
creasing the number of working parts. I am_ not aware that this 
plan has ever yet been applied to, or proposed before, for locomotives, 
though I have been given to understand stationary engines have 
been constructed on a similar one, and to have worked well. 
Neither have I yet seen any arrangement resembling the plan for 
traversing curves applied to | tives. Your correspondent 
also claims to have proposed a somewhat similar one for carriuges 
and trucks; there is, however, a considerable difference between 
them, the axles in his being radial, as also other dissimilarities. 
Radial axles would be a great advantage in locomotives, but in 
using coupling rods it is absolutely necessary to have the axles 
parallel, uniess one getsinvolved in a very complicated t 











I do not so much suppose the features of the design in detail to be 
new ideas, possibly some of them -_, be, but the combination of 
the salient ones I believe isnew. The action of this engine in 
traversing curves would certainly not be so perfect as that of the 
Fairlie engine, but it would approximate very nearly to it, while 
the cost of construction and number of working parts would be 
very considerably less. 

I am very glad your correspondent has expressed—and thank him 
for the freedom in which he has done so—such a favourable 
opinion of the merits of the design; also that it should be re-og- 
nised as a step in the right direction; and as a satisfactory arrange- 
ment, which will attain the end the design in question is intended 
to, is badly wanted, it will be worth the consideration of all 
interested in the subject, H. G. Ho.porow. 

March 28th, 1870. 





UNIFORM RAIL SECTIONS. 


Srr,—The supplement to your excellent impression of the 1st 
inst. shows sections of flange rails, as designed by Mr. C. P. Sand- 
berg ; they appear admirably proportioned, and it would be diffi- 
cult to find fault further than with respect to two or three small 
particulars. f > 
| The width of rail top is narrow for ‘‘ adhesion” of driving wheel, 

and for keeping tires from wearing hollow. Might it not be in- 
creased a quarter inch in the larger sections by reducing thickness 
of head, as few heads wear so much as gin. before the rail is done 
for? 

The diameter for fish-bolts is large. It is stated they are re- 
lieved of severe tension by the slight inclination of the 
“cheeks ;” gin. bolts would no doubt be found sufficient for the 
ic, remembering the great force requisite to strip the 
threads of four such, and there being no shearing strain. . 

Nine miles of the enclosed 751b. ‘‘ flange” section (44in. by 44in. 
and 2¥in. in width of head) were laid in on this line last summer 
with only fin. fish-bolts, as shown ; and not a single instance of 
breakage has occurred. The firmness, too, of the jin, thread pre- 








vents the nut from working slack after once being tightened. 
They are thus a perfect success; probably, though, a gin. bolt 
would be preferred, and this is the diameter I would suggest, but 
screwed with the fin. thread. This dimension, too, would leave 
more strength in Mr. Sandberg’s fish-plates, which is desirable 
while the joint remains the weakest part of the road. 

The head of the tish-bolt is shown small, the bearing surface of it, 
compared with that of the nut, being only one-fourth of the latter. 
This small saving in the weight of the bolt-head is false economy, 
as I have found the vibration sufficient to wear these small heads, 
and thus render the bolt slack. A little more equality is desirable 
by enlarging the head. 

The pear-shaped punching of fish-plates commends itself ; but 
it is very desirable al/ plates be punched, thus to save trouble of 
sorting in pairs. Punching of rail admits of fish-bolts being in 
centreof holes when rail-ends are a proper distance apart, ,°in. 
Rails of 23ft. and 26ft. lengths now find favour, as they space 
the sleepers 2ft. at the joints, and 3ft. elsewhere, 

April 2nd, 1870, W. GREENHILL, 





INDIAN PATENTS. 


S1r,—I shall feel obliged if you can find room in your columns 
for the following correspondence, which relates to a subject of no 
little interest to English inventors. I contidently hope that, not- 
withstanding the indications of hostility to patents that crop out 
occasionally in influential quarters, this correspondence will in due 
course have a satisfactory conclusion. A. V. NEwron. 

66, Chancery-lane, April 4th, 1870. 

66, Chancery-lane, March 8th, 1870. 
To his Grace the Duke of Argyll. 

My Lord Duke,—1! beg to call your Grace’s attention to a recent order 
of the Governor-General of India, which is, I fear, calculated to retard 
the progress of commercial enterprise, and thereby effect the very oppo- 
site result to that which the Indian Government are striving to attain, as 
shown by their recent liberal offer of £5000 for the best means of prepar- 
ing China grass for the market. 

Your grace will perhaps remember that during the Attorney-General- 
ship of Sir Roundell Palmer « question of patent law was determined, 
which showed that Biitish patentees had no legal claim against the 
Government for the use of their inventions, but nutwithstanding this 
decision the practice continuea of remunerating patentees when their 
inventions are made use of for national purposes. 

With a view to the acquirement of similar rights for the Government of 
India, the Governor-General in Council has under the powers of Section V. 
of the Patent Law of 1859 dictated (as I have just learned from my Cal- 
cutta correspondent) conditions on the grat uf Indian patents utterly 
inconsistent, as I venture to submit, with justice to inventors, and prac- 
tically subversive of the policy of a patent law. 

To understand the effect of this collision of interests it must be borne 
in mind that the Indian executive is virtually an irresponsible Govern- 
ment, and little, if at all, controlled by public opinion. It is moreover 
the chief owner of the soil, the main-spring of Indian enterprise, the 
virtual owner of the railways, the telegraphs, and the irrigating canals, 
besides Government works proper, such as barracks, arsenals, dockyards, 
aad roads. In attempting now to acquire the right to use through its 
servants and agents in every branch of the public service, naval, military, 
and civil, all inventions for which patent protection may hereafter be 
sought in India, it is removing the chief, and perhaps only inducement 
to inventors tu introduce their discoveries. This at least is what I 
believe will be the effect, if persisted in, of the subjoined official com- 
munication, to which I solicit your grace’s attention, not only in the 
interest of my client, against whose petition for a patent it was directed, 
-_ ~ the sake of British inventors generally and the great dependency 
of India. 

I should state that the petition was for a patent for improvements in the 
construction of railways, and not for any matter relating to armaments, 
defensive constructious, military or naval provisions, sanitary arrange 
ments, &c., necessary fornational security. It is therefore but a fair infe- 
rence that the form of patent grant given below is intended for the 
future to be adhered to. 

Trusting that your grace will appreciate the difference between the 
use in England by a Government responsible to Parliament of patented 
inventions, for which ample remuneration is in general offered, and their 
use without conditions by an irresponsible and ily monopolising 
Government like that of India, and will therefore take steps to remove 
the anomaly now brought to notice, 

I remain your Lordship’s obedient servant, 
A. V. NewTow. 





Extract from Order dated 7th February, 1870. 

“His Excellency the Governor-General in Council is pleased to 
authorise the petitioner to file a specification of his invention subject to 
the condition and restriction following, that is to say :— 

*‘The petitioner shall not on filing a specification of his invention 
become or claim to be entitled to any right or exclusive privilege what 
soever in regard to the making, selling, or using the said invention in 
India, as against the Secretary of State for India in Council, or the 
Government of India, or any of the Government or subordinate adminis- 
trations of British India, or their servants or agents in that behalf. 

‘* Ordered that the petitioner be informed accordingly by order of bis 
Excellency the Governor-General in Council, under Secretary to the 
Goverument of India.” 

India Office, March 3lst, 1870 


Sir,—I am directed by the Secretary of State in Council to acknowledge 
the receipt of your letter dated 8th March, calling attention to an order 
recently issued by the Governor-General of India in Council, imposing 
certain conditions and restrictions on an inventor who had petitioned for 
permission to file a specification of his invention, and requesting the 
interference of the Secretary of State to place patentees in India on the 
same footing as those in this country as regards remuneration in cases 
where their inventions are made use of for natienal purposes 

In reply, 1 have to inform you that the subject matter of your letter 
will be duly considered by the Secretary of State in Council. 

I am, Sir, your obedient servant, 
HeRMAN MERIVALE. 





THE SHEFFIELD CORPORATION AND THE WATER SUPPLY. 


Srr,—I am glal you have called the attention of your readers to 
this important matter, and I shall be glad to see your future 
remarks on this subject. 

Was it Uriah Heep who was so remarkably ‘“‘’umble” that he 
rather preferred being kicked? If corporations had anything to 
be kicked I should say that that of Shettield was the very personi- 
fication of Heepism. No other town in the country has suffered 
so much at the hands ofa company as Sheffiell. In 1864 loud 
and bitter complaints were made as to the deficient supply of 
water. The company, intent on dividends, had no ear to devote 
to such small fry as a whole town in complaint. Then followed 
the frightful catastrophe of Bradford, and the consequent parlia- 
mentary campaign. You need hardly be reminded of how humbly 
and thankfully the town received the sublime kick of 25, or rather 
60 per cent. tax to pay for the errors of the company. One would 
have thought that one such kick would have served for a lifetime ; 
but Sheffield has a peculiar fancy for this kind of thing, and has 
received a succession of kicks since 1864 with gratitude. In 
November last the company compelled the corporation to 
appear before the istrates to detend the town against 
a series of regulations which the company, by their own Act, ad- 
mitted were uf a most unreasonable character, because in the bill 
which they filed they sought very much moditied powers. This 
kick actually roused the corporation into something like a show 
of resist , and a ter bill for the compulsory purchase of 
the company’s undertakivg was filed by the corporation, with 
many protestations of ** we won't stand this nonsense any longer.” 
Everybody imagined that the corporation were now really 
in earnest, and the town heartily ss of the new-born 
energy. Armed with the strongest possible evidence, and stimu- 
lated with the greatest assurances of success, the corporation 
permit the scent to be lost by the simple expedient of the company 
withdrawing their bill! The rumours are thick and frequent in 
Sheffield that it is seriously intended to withd the corporation 
bill because the company have withdrawn theirs! Who will say 
now that the corporation does not deserve all that the company 
can put upon them? I shall return to this shortly with your per- 


mission. ONE OF THE CROWD. 
Sheffield, 31st March, 1870, 
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CHEMICAL SOCIETY. 


THE anniversary meeting of this Society was held on 
Po sili 


step of his life was in the subsequent year. It was in 1830 that 
he was appointed Professor of Chemistry at the Andersonian Uni- 
versit , Glasgow ; and it is said that his mother, who was on her 





March 30th, Professor Williamson, F.R.S., pr ; = 
the chair. The following officers have been elected for the 
ensuing year :—President, A W. Williamson, Ph. D., F.R.S. 
Vice-presidents who have filled the office of president: Sir B. 
C. Brodie, F.R.S.; Warren De la Rue, Ph. D., F.R.S.; A. W. 
Hofmann, D.C.L., F.R.S.; W. A. Miller, M.D., D.C.L., 
F.R.S.; Lyon Playfair, Ph. D., C.B., F.R.S.; Col. P. Yorke. 
F.R.S. Vice-presidents : J. H. Gilbert, Ph. D., F.R.S. ; E. Frank- 
land, Ph. D., F.R.8.; A. Matthiessen, Ph. D., F.R.S.; H. M. Noad, 
Ph. D., F.R.S.; W. Odling, M.B., F.R.S.; T. Redwood, 
Ph. D._ Secretaries: A. Vernon Harcourt, M.A., F.R.S. ; 
W. H. Perkin, F.R.S. Foreign Secretary: H. Miiller, Ph. D., 
F.R.S. Treasurer: F. A. Abel, F.R.S. Ordinary bers of 


d, lived to hear the glad tidings of his appointment. He 
was now more favourably circumstanced for experimental labours, 
and we find that the seven years spent at the Andersonian Uni- 
versity were years of great activity. 

In the beginning of the year 1837 died Edward Turner, Professor 
of Chemistry in the newly founded London University, now called 
University College, Loudon. Thomas Graham was the successful 
candidate forthe vacant chair, and in August of thesame year we find 
him already settled in the great metropolis. It was only now that the 
young philosopher found adequate scope for his abilities. Young 
men thirsting for knowledge crowded to his lectures, and in those 
lectures ‘he explained the principles of chemical science with an 
exact and clearness never before attained. The success of 





the council: E. Atkinson, Ph. D.; H. Bassett; E. T. Chapman; 
F, Field, F.R.S. ; David Forbes, F.R.S. ; M. Holzmann, Ph. D.; 
E. J. Millis, D. Se: ; W. J. Russell, Ph. D.; Maxwell Simp- 
son, Ph. D., F.R.S.; R. Angus Smith, Ph. ", F.R.S.; 
John Tyndall, LL.D., F.R.S.; A. Voelcker, Ph. D. After com- 
munication of the above list the president delivered the following 
address :— - 

** GENTLEMEN, — 

On behalf of the council I feel very great pleasure in congratulat- 
ing you on the rapidly increasing usefulness and prosperity of our 
Society. 

The most interesting incident in the history of the past year has 
been the delivery by M. Dumas of the inaugural Faraday lecture. 
It was, indeed. an impressive tribute to the memory of our great 
countryman which was pail by that noble veteran of science, and 
one of which the record ought to occupy a place of honourin our 
journal. We still hope to receive from M. Dumas a manuscript 
of his classical discourse. The council have had the pleasure of 
accepting the offer of a munificent donation of palladium from 
Messrs. Johnstone and Matthey, to be used for the ten first 
Faraday medals. 

Your council have felt it to be of considerable importance to 
give greater publicity to the proceedings of the Society, and they 
have accordingly made provisional arrangements for the prepara- 
tions of abstracts of the papers, and in some cases of the discussions, 
for transmission to such papers as desire to publish them. These 
abstracts already appear, and are read with interest. 

Another matter of considerable importance has been brought 
under the notice of your council, and has been by them referred to 
the careful consideration of a sub-committee, who will report to 
the new council. The great activity of chemists in France and 
Germany leads to the publication of vast quantities of important 
matter in languages not easily intelligible to many of our members, 
and a feeling has been entertained for some time past that the 
progress of our science and of its applications would be greatly 
promoted by the regular publication in the English language of 
accurate reports of all chemical papers. For many years past 
annual reports of this kind have been published in Germany, first 
unde, the auspices of the great Berzelius, and latterly under those 
of Liebig and Kopp. The French Chemical Society has also added 
very greatly to the value of their journal by publishing in it re- 
ports of a great number of important papers from various sources, 
and I am happy to say that the eminent chemists who are at the 
head of that society concur with us in desiring to publish reports 
combining the completeness of the ‘‘ Zahresberichte” with a much 
greater celerity of appearance, so that our respective members may 
have presented to them every month an outline of all that has 
been done in the science since the last report. It appears that 
considerable facilities would be afforded for the preparation of such 
reports by a joint action of the two societies, and our friends at 
Paris have expresseil the utmost readiness to co-operate with us 
in this important matter. I hope at our next anniversary meeting 
to be able to congratulate the Society on the commencement of a 
system of international working. 

The present number of fellows is 551. The number of foreign 
members atthe time of the last anniversary meeting was thirty-eight, 
but of these we have todeplore the death of two, viz., Dr. Otto Linné 
Erdmann, Leipsig, and Dr. Joseph Redtenbacher, Vienna, so that 
the present number of the foreign members is only thirty-six 

The names of the fellows who have died during the past yea 
are:—Thomas Graham, T. Penny, A. B. Northcote, E. N. 
Brayley, Julian Courtauld, T. L. Wheeler. 

Thomas Graham died the 16th September at his house, No, 4, 
Gordon-square. 

From an early age Graham’s one great object of life was the 
discovery of new truths, and he appreciated so fully the value of 
such work that he resolved to make any personal sacrifices which 
might be needed for its sake. And nobly he kept his resolution, 
for at an early age of his career he endured, for the sake of pursu- 
ing chemistry, privations and sufferings so severe, that they are 
believed to have permanently injured his constitution ; and at its 
very end, long after he hal attained a world-wide reputation, 
when his delicate frame sorely needed the repose which was at his 
command, he continued to labour even more effectively than 
before, and to enrich science with new discoveries. 

It might be difficult to find in history a character so perfect in 
its noble simplicity and elevation. 

Graham was born at Glasgow, on the 21st December, 1805, the 
eldest of a family of seven, of whom only one survives. 

He went to the English preparatory school at Glasgow, in 1811, 
and was there under the care of Dr. Angus. In the year 1814 he 
was removed to the High School, where for four years his studies 
(which included the Latin language) were directed by Dr. Dymock, 
and subsequently for one year by the rector, Dr. Chrystal, under 
whom hestudied Greek. Itis said that during these five years he was 
not once absentat school-time. In 1819 he commenced attendance 
in the University classes in Glasgow. 

Thomas Thomson then occupied the Chair of Chemistry, and 
young Graham benefited by his instruction, as also by that of Dr. 
Meikleham, the Professor of Natural Philosophy. 

By this time he had already acquired a strong taste for experi- 
mental science, and formed a wish to devote himself to chemistry. 
His father, an able and successful manufacturer,had formed diffe- 
rent views for his future career, and wished him to become a 
minister of the Scotch Church. It is hardly to be wondered at 
that the father should not have seen in the prosecution of science 
much scope for an honourable or advantageous career ; but young 
Graham had already seen something of the means afforded by ex- 
perimental science of getting knowledge from the fountain head— 
from Nature herself. He felt the need of more such knowledge 
to mankind, and his scheme of life was formed accordingly. 

After taking the degree of M.A. at Glasgow, he continued his 
studies for two years at Edinburgh, and there studied under Dr. 
Hope, and enjoyed the friendship of Prof. Leslie. On his return 
to Glasgow he taught mathematics for some time at the sugges- 
tion and under the patronage of Dr. Meikleham, and subsequently 
opened a laboratory in Portland-street, Glasgow, where he taught 
chemistry. It is probable that some of the severest trials of his 
life occurred at about this period. 

While absent from Glasgow he was in the habit of writing regu- 
larly and at great length to his mother, and from the tenor of 
these letters it is easy to see what that mother must have been 
to him. <A writer on the social position of women has described 
the feeling of boys towards their mothers as scarcely amounting 
to respect. Young Graham’s motherseems to have been his guardian 
angel, sympathising with his hopes and his sorrows ; and certainly his 
feelings towards her would have been very inadequately described 
by that frigid word. While studying at Edinburgh he earned, 
for the first time in his life, some money by literary work, and 
pea whole sum (£6) was expended in presents to his mother and 
sisters. 

_In 1829 he was appointed lecturer on Chemistry at the Mecha- 
nic’s Institution, Glasgow, in place of Dr, Olark ; but the decisive 





these lectures was not due to eloquence nor to any smoothness of 
diction, for all such matters Graham usually neglected to a 
degree which, in an ordinary person, would hardly have been ex- 
cused. He had truly a philosophical method which carried away 
the listener with irresistible force, the same exactness of thought, 
the same logical arrangement of matter, in a word, the same 
purely scientific mind which pervades his work, ‘‘ The Elements of 
Chemistry.” That work, which immediately made its author’s name 
known in all parts of the world, is too well known to the fellows 
of the Chemical Society for it to be necessary to speak here of its 
great merits. I will merely allude to the successive editions 
which have appeared in England, the numerous reprints scattered 
about America, and the transalations published in many languages. 
In Germany the excellent edition of Fr. Tul. Otto is still the 
most extensively used and the most valued book of chemical in- 
struction. 

Of Graham’s investigations that on the phosphates is remark- 
able in many ways. lt was known that solutions of phosphoric 
acid vary in their properties ; and chemists were satisfied with 
giving a name to the changes without investigating their nature. 
These solutions contained phosphoric acid and water, and were 
assumed to have like composition. They were accordingly called 
isomeric. Graham observed that they differ from one another in 
the proportion of water combined with the acid, and constitute in 
rexlity different compounds. 

He knew that water combines with acids as other bases do, and 
he showed that the various compounds of phosphoric acid and 
water constitute distinct salts, each of which admits of its hydro- 
gen being replaced by other metals without disturbance of what 
we should now call the type. Thus, to use our present notation, 
the three hydrates PO,H,, P,O,H,, PO,H, correspond to the 
following proportions of acid and water :— 


P,O, +3H,0 = 2P0,H, 
P,O, +2H,0 = P,O,H, 
P,0,+ H,O =2P0,H 


Graham observed that the hydrate PO,H, is constituted like a 
salt, inasmuch as its hydrogen can be replaced atom for atom by 
other metals, like sodium, potassium, &c., forming such com- 
pounds as PO,NaH,, PO,Na,H, &c. 

In order to appreciate duly the powers of mind of the author of 
this admirable research, we ought to compare his methods of reason- 
ing with those generally prevalent among contemporary chemists, 
and, on the other sone | with the methods of to-day. One would 
fancy that Graham had been acquainted with the modern doc- 
trines of types and of polybasic acids, so clearly does he describe 
the chemical changes in matter-of-fact language, and so consist- 
ently does he classify the compounds by their analogies. At that 
early period we find Graham considering hydrogen in various 
salts asa basylous metal—an idea which (in spite of his undeni- 
able truth) some chemists of the present day have not fully real- 
ised. 

Among minor chemical researches may be mentioned a series 
of experiments on the slow oxidation of phosphorus by atmo- 
spheric air. He discoved that this process (and the faint light 
which accompanies it) is arrested by the presence in the air of a 
trace of olefiant gas, z4; of the volume of the air being sufficient 
for the purpose. Still smaller proportions of some other vapours 
were found capable of producing this same effect; spirits of 
turpentine being particularly rem»rkable, as less than a quarter of 
a thousandth of its vapour with air was found sufficient to pre- 
vent the slow oxidation of phosphorus. 

On another occasion Graham investigated phosphoretted hydro- 
gen, and made some remarkable observations concerning the con- 
ditions of the formation of the spontaneously inflammable gas. 
One of these deserves special notice in connection with the action 
of oletiant gas, and in preventing the oxidation of phosphorus. 
He found that phosphoretted hydrogen is rendered sponta- 
neously inflammable by the admixture of a very small proportion 
of an oxide of nitrogen, probably nitrous acid. 

One of the most obscure classes of combinations are those 
which water forms with various salts. These bodies are charac- 
terised by the chief peculiarities which belong to definite chemical 
compounds ; but chemists are as yet unable to explain them. 

Water so combined is called water of crystallisation, and is said 
to be physically, not chemically, combined—a very convenient 
way of getting rid of a difficulty, by passing it on to our neigh- 
bours. 

Graham examined the proportion of such water of crystallisation 
in a considerable number of salts, and he moreover examined the 
properties which it has when so combined. He found that some 
of the water in an important class of sulphates is held far more 
firmly than the remainder, and with force equal to that with which 
water is held in various chemical compounds, He showed that 
such firmly combined water can be replaced by salts in a definite 
chemical proportion. In fact, he got fairly hold of the subject by 
chemical methods, and laid the foundation for an explanation of 
it. 

He discovered and examined compounds of alcohol with salts, 
and derived from them valuable evidence of the analogy between 
alcohol and water. 

On a later occasion he made a series of important experiments 
upon the transformation of alcohol into ether and water, by the 
action of hydric sulphate. Liebig had endeavoured to explain the 
formation of ether in this process, by representing it as due to the 
decomposition at a high temperature of a compound of ether 

reviously formed ata lower temperature ; such decomposition 
ie due to the increased tension of the vapour of ether at the 
higher temperature. 

Graham justly argued that if the decomposition were due to the 
tension of ether vapour it would not take place, and ether would 
not be formed if the tension were not allowed to exertitself. He 
heated the materials in a closed tube, and proved that ether was 
formed, although the tension of its vapour was counteracted by the 
pressure thus obtained. 

The line of research which occupied most of his attention, and in 
which his results were perhaps the most important, was that of 
diffusion ; and it woul | be difficult to overestimate the import- 
ance to molecular chemistry of his measurements, of the relative 
velocities of these spont tions of particles of matter, 
whether in the state of gas or in the liquid state. 

It was known that one part by weight of hydrogen occupies the 
same volume as sixteen parts by weight of oxygen when measured at 
like temperature, and underlike pressure. Chemical investigations 
prove that these equal volumes of the two gases contain the same 
number of atoms. We also know that the atoms in such a gas ave 
in rapid motion, and resist the pressure to which the gas is at 
any particular time exposed by striking against the surface which 
presses them together with force equal to that which presses them 


Thus a given volume of hydrogen is maintained against the 
atmospheric pressure by an ae ay atomic motion equal to that 
of the same volume of oxygen. atom of hydrogen accordingly 





' together. 








exerts a mechanical energy an that of each atom of oxygen 
but we have seen that the hydrogen atom is much lighter than the 
oxygen atom, and accordingly it must move with much greater 
velocity than the oxygen atom. 

Now Graham allowed hydrogen to escape through a very small 
hole in a plate of platinum, and allowed ones to escape under 
similar circumstances. He found that cach hydrogen atom moves 
out four times as fast as each oxygen atom. His experiments were 
so arranged as to enable him to measure the relative velocities of 
certain motions of the atoms— motions not imparted to them by 
any peculiar or unnatural conditions, but belonging to them of 
necessity in their natural state. He found, moreover, that heat 
increased the velocity of these atomic motions, whilst increasing 
the force with which a given weight of the gas resists the atmo- 
spheric pressure. arty 

He remained at University College till the year 1855, when he 
was appointed Master of the Mint, an office which Sir John 
Herschel had recently resigned. His illustrious friend Hofmann, 
from whom I have already freely quoted, shall tell how he dis- 
charged these responsible duties. ‘‘It would be difficult to 
picture the extensive activity which Graham exercised in 
the high office entrusted to him. The new Master of the 
Mint showed a circumspection, a mastery of details, an amount 
of industry and energy, and, when oceasion required, an 
impartial severity, which astonished every one—more es y 
some of the officials of the Mint. Such requirements had not 
hitherto been made, nor such control exercised. A strong resist- 
ance was made to the plans of innovation and alterations of the 
new master.” The author of these lines, Hofmann, at that time 
held an office in connection with the Mint, and was therefore 
witness of Graham’s struggles in his new position. ‘It was years 
before he gained a complete victory, and before he was able to 
return to his favourite study. But at last this longed for period 
came, and a series of happy years followed. Not an instant, was 
lost. A convenient laboratory was fitted up in the official resi- 
dence of the Master of the Mint, whose handsome rooms the 
single and independent man never occupied, and there his old 
labours were resumed with greater zeal than ever. Some of 
Graham’s most beautiful researches date from that period. They 
sprang from the pure love of science. Graham needed to earn no 
name or position. Both have long been his undisputed property. 
But the same earnest desire to study nature which, in early youth 
had induced him to bear without murmurs the greatest privations 
and the bitterest sorrows, still animated him and armed him 
against the new dangers which threatened his scientific labours 
from the splendour of his official position and the distractions 
which it entailed on him.” 

The study of the condensation of gases by solids, and the combi- 
nationof soluble compounds with membranes, led him to discoveries 
which are likely to be of great value to physiologists in explaining 
processes of absorption and secretion. 

Thus he found that oxygen is absorbed to a greater extent than 
nitrogen by caoutchouc, and that when a bag made ofathin mem- 
brane of this substance is exhausted by means of a good air- 
pump the oxygen and nitrogen diffuse through it (probably as 
condensed liquids), and evaporate inside the bag in different pro- 
portions from those in which they are present in air ; the oxygen 
rising to over 40 per cent. of the diffused air. Again, a mixture 
of hydrogen and oxygen was separated almost completely by the 
action of palladium, which condensed the hydrogen in very large 
quantity and the oxygen very slightly. 

Perhaps the most remarkable substances discovered in the course 
of his experiments on diffusion were the soluble modifications of 
tungstic and molybdic acids, ferric oxide, &c., and the process by 
which these bodies were obtained was, perhaps, the most instruc- 
tive part of the result ; proving, as it does, that in their salts, 
these bodies have properties different from those which they 
normally possess in the free state, and retain them when the 
other constituent is removed by a sufficiently gentle process. 

Another remarkable fact which bears on a most important 
theory is the separat.on effected by Graham of potassic hydrate 
and hydric sulphate, by diffusion of potassic sulphate in aqueous 
solution—a fact which requires us to admit that the solution of the 
salt in water contains those products mixed with one another ; 


| just as mach as the experiment of diffusing air through a porous 


clay pipe, and getting its constituent in a different proportion 
from that of the original air, proved that air is a mixture and not 
a compound of the two gases. 

The phenomena of the diffusion of gases and liquids do not as- 
tonish us by their brilliancy, hut the immense importance of this 
region of experimental science dawns upon us when we remember 
that there is no so-called vital process which cannot ultimately be 
referred to a chemical process, that more or less intense chemical 
action takes place at all points of the frame of animals and plants, 
and that an essentialcondition of this action—and of life itself— 
is the carrying to and fro of materials, not only by muscular 
and ciliary action, but in a more intimate measure by diffu- 
sion. 

In many of his ideas Graham was in advance of his contem- 
poraries, and it might be difficult to find a chemist who has dealt 
more cautiously with general questions and delicate experimental 
operations, or one whose results, in each direction in which he 
has worked, may more safely be expected to stand the test of 
future investigations.” 

The proceedings of the meeting terminated with a vote of thanks 
to the president for the able and effective manner in which he had 
discharged his official duties during the past year. 





TuHeE telegraph line between Valparaiso and Buenos Ayres 
across the Andes, will soon be erected. Messrs. Clark and Co., of 
Valparaiso, have succeeded in arranging this most important en- 
terprise ; the first portion of the line is now being shipped in 
London for Rosario. As the Panama, West India, and Pacific 
line will be extended to Peru, this will be united with the Tran- 
sandine line from Valparaiso, and as the Argentine and Brazilian 
Governments have granted a concessivn for another cable to be 
laid from the coast of Brazil to the West Indies, there will be in 
a short time a direct communication with the whole of South 
America by two lines. 


THE INSTITUTION OF CrviL EncInEERS.—At the meeting of this 
society on Tuesday, the 5th inst., Mr. Charles B. Vignoles, F.R.S., 
president, in the chair, nineteen candidates were balloted for and 
duly elected, including four members, viz., Mr. John Bailey, Dublin ; 
Mr. William Elsdon, Melbourne, Victoria; Mr. Alexander Kendall 
Mackinnon, Director-General of Public Works, Monte Video ; and 
Mr. Thomas Fothergill McNay, Westminster. Fifteen gentlemen 
were elected associates, viz., Mr. John Anstie, B.A., Westminster ; 
Mr. John Collins Boys, Granville-place ; Mr. Thomas Cargill, 
Beaufort-buildings ; Mr. James Robert France, late Acting En- 
gineer to the Submarine Telegraph Company ; Mr. Henry Gaerth, 
Westbourne Park-terrace ; Lieutenant George Edward Grover, 
R.E., Woolwich; Mr. David Gravell, Stud. Inst. C.E., Contractor’s 
Staff of the Suczawa, Jassy, Roman, Bottuschany Railways in 
Moldavia; Mr. Frank James, Princes-street, Commercial-road; Mr. 
Joseph Kincaid, B.A., St. James’s-street; Mr. Henry Ernest Milner, 
late Engineering Staff, Windsor and Annapolis Railway; Mr. Thomas 
Newbigging, ger of the R dale Union Gasworks, Bacup ; 
Mr. Ernest — h Ricketts, Engineers’ Office, Trinity House ; 
Mr. Frederick Warburton Stent, Westminster ; Mr. Edward John 
Tatam, Moulton, near Spalding ; and Mr. Clarence Edward 
Trotter, Stud. Inst. C.E., Westminster. A report was brought up 
from the council stating that, underthe provisions of section four of 
the bye-laws, the following candidates had been admitted students 
~ the —- rag the Joba ee ken :—James Hall 

lake, Massey Bromley, B.A., Ji He y Alfred Fyson, 
James Gilchrist Gilchrist, James Saute 4 Greaves, Hilin William 
O’Neale Neale, William Patten, Robert Pickwell, and Charles 
Graham Smith, 
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THE ECONOMY OF STEAM ROAD-ROLLING. 
BY FREDK. A. PAGET, C.E. 


STEAM ROAD-ROLLING.* 
: (Concluded from page 186) 
Tae MecHanicaL Errrcts oF THE HORSE, COMPARED WITH 
THOSE OF THE Steam, ROLLER. 

Mr. Newlands, the Liverpool Borough Engineer, who has had 
more experience in steam read-rolling than any other English 
surveyor, observes that horse road-rolling “ is of little use in con- 
solidating macadam fur such heavy traffic as that of Liverpool,” 
to which we may add London, Glasgow, Manchester, Birming- 
ham, Leeds, and Sheffield. The consolidating load must be insome 
ratio to the displacing loads habitual on the road. A fully 
loaded ordinary cart presses with at least 5 cwt. to the inch 
run ; and 10 cwt. to the inch wide is rather below the load of 
a great proportion of the metropolitan traffic. The railway 
vans of Messrs. Pickford and of Chaplin and Horne weigh 
14 tons, and carry loads of about 34 tons, and on tires about 3in. 
wide. This gives more than 164 cwt. per inch run. If 
the Aveling and Porter roller at Liverpool, with its width 
of rollers of 9it. 6in., were required to exert a pressure 
of only 10 ewt. per inch run, it would have to be weighted 
to 57 tons, though its, present weight of 30 tons has 
been found more than sufficient in practice. It makes up for 
want of weight by an additional number of passages over the 
metalling, just as the paviour’s rammer, though comparatively 
light, sets the paving stones by a series of repeated fall-. Be- 
sides the action of the roller itself, the number of rollings re- 
quired to effect the binding of the metalling will depend on the 
nature of the materials employed, somewhat on the nature of 
the soils, and also, and very considerably, on the actual thick- 
ness of the metalling. Messrs. Aveling and Porter, as the result 
of their experience, recommend a 15-ton enyine ; and this is 
also, we believe, the case with Messrs. Gellerat and Co., the Paris 
road-rolling company. This load, light enough for steam, is out 
of the question for horse-power. For ene thing, horse-draught 
does not increase directly with the numer of hors+s; and their 
hoofs, as it is, stir up the metal just in front of the roller ina 
way that it can never completely smooth over. It is for this 
reason that with horse-rolling the benefit obtained is much less 
on hilly roads, on account of the great number of horses re- 
quired. This is more especially the case from the present fashion 
in many places of shoeing draught horses with very long toe- 
pieces and heels, which tear up the metal and render the roads 
rough., Roughing or “frosting” the shoes of horses during 
the frosty weather of the winter months also leads to the metal 
being picked up when a thaw takes place ; on the other hand, 
the action of the steam roller, from its extra weight and its pos- 
session of a motive power not requiring the metalling for such 
fulcra as the horses’ hoofs, is much superior. It is considered by 
Mr. Mann, the superintendent of the department of her Majesty's 
Commissioners of Works—and his opinion is endorsed by Mr. E. 
A. Cowper, the consulting engineer of her Majesty's Post-office— 
that the steam roijler has “ the effect of turning down the sharp 
edges of the stones and leaving th-ir flat sides uppermost, bed- 
ding the stunes together in the road so as to make a solid 
level surface.” 


THe Cost oF WITH 


STEAM-ROLLING COMPARED THAT OF 
HORSE-ROLLING, 

As regards the relative cost of rolling roads by steam or horse 
power, the result of the data—compiled with the usual care and 
completeness of the French engineers—gives 11d. per ton per 
mile for horse-rolling, or about 119d. including the cost of re- 
pairs. With the addition for interest of capital and depreciation, 
this would amount to 1s. 2d. per ton per mile. The Paris rollers 
are paid for at the rate of 7d. per ton-mile, or just one-half, in- 
cluding the contractor's profit. A somewhat less favourable 
estimate was made some years ago at the outset of steam-rollivg 
in Paris. While road-rolling by horses was found by M. Hom- 
berg, Jnspecteur-général des Ponts et Chaussées, to cost 0°15 
of a franc per square metre, steam road-rolling — even 
at the high price paid by the city of Paris to the con- 
tractors—costs only 0°108 of a france per square metre. 
In addition, from its great speed of execution, the acces- 
sory expenses for watering, strewing the roads, and superin- 
tendence, have been very considerably diminished. It is 
to be observed that M. Homberg here exaggerates the average 
speed of horse-rolling in Paris. He puts this at an average ot 
2300 metres per hour, though it does not in practice exceed 
1800 metres per hour. According to Mr. Howell, the surveyor 
of roads in the district of St. James, the cost of a 7-ton horse- 
roller is £2 per day. More than double the weight, say 15 tons, 
can be moved by steam at about the same expense. Mr. C, C. 
Marten, the engineer to the Park Commissioners in the city of 
Brooklyn, New York, states, as the result of bis experience with 
an Aveling and Porter roller, that “ for one day’s rolling with it, 
at a cost of 10 dols., as much work could be accomplished as in 
two days with the 7-ton roller, drawn by eight horses, at a cost 
of 20 dols. per day. Hence the work done by the steam roller 
was twice as much, and the cost only one-quarter that of the 
eight-horse roller.” According to some particulars furnished us 
by Mr. Philip H. Wall, of trials mide in India with Clark and 
Batho’s steam road-roller by the engineer to the Calcutta muni- 
cipatity, the rolling of 44,631 square yards cost £146 4s. fd. ; 
the estimated cost of doing the same work by bullocks, 
£269 5s. 6d*, showing a saving in favour of the steam roller of 
£123 1s. in mere cost, without taking into account the improved 
work. ; 

Tue Economy in Roap MAINTENANCE PRODUCED BY STEAM- 
ROLLING. 

As with respect to horse rolling, exact figures giving the com- 
parative duration of roads rolled by steam with others rolled by 
horse power, could, of course, only be safely deduced from ex- 
periments on a larger scale made during a pretty considerable 
time, and under identical conditions of comparison. The results 
obtained on the numerous roads steam-rolled in Paris for more 
than seven years have led to the general belief amongst those 
best fitted to judge, that, with the same expenditure, a road 
rolled by steam lasts double the time of that rolled by horses. 
Starting from these results, and assuming that the steam-rolled 
roads would last twice as long as at: present, Mr. Heaton, of Bir- 
mingham, calculated that an annual saving of £5,700 to that 
town would be effected by the use of the steam-roller; the 
present annual expenditure for road material alone amounting to 
as much as £13,000. Though hesitating to assign a preci-e figure 
to the amount of saving effected by road-rolling, Mr. Newlands, 
the Liverpool borough engineer, wrote in October, 1867, with 
regard to Messrs. Aveling and Porter’s 30-ton roller :—“ Our roads 
are in much better order, and easier kept clean than before its 
use, and our bills for macadam are not so heavy.” Mr. New- 
lands expects, however, that “the saving in macadam by every 








* We understand that the substance of this paper will be printed by 


the Metropolitan Board of Works for their own on and for circulation 
amongst boards of works. 


the London vestries and 





coating being at once consolidated will be very great, though he 
cannot at present put a value on it.” Mr, Howell, surveyor of 
roads in the district of St. James, wrote in October, 1868, that 
by means of steam-rolling “the material is saved. The stones 
being forced into a soft bed, will not. be fretted away as they 
would be when exposed to horses’ hoofs and wheels,” 
and he considers “that the use of a heavy roller ought 
to reduce the cost of maintaining roads from one-third to 
one-half, with a better read.” He says that two-thirds 
of the material are saved. Mr. Edward Buckham, the 
borough surveyor of Maidstone, writes us as to the steam 
oad-rolling carried out there in March, 1868, that the 
“results obtained from using the roller are economy, durability, 
comfort, and uniformity of sections of road.” Mr. Buckham 
considers that the constant use of a steam road-roller would 
effect an economy in road maintenance of “ at least” twenty per 
cent. Mr. Tomkins, the surveyor of St. George’s, Hanover-square, 
says that one-third of the material is saved. Mr. Mann, the 
superintendent of the department of her Majesty’s Commissioners 
of Works, informs us that his experience in steam-rolling, as 
compared with horse-rolling, “leads him to conclude that 
the estimate of a comparative economy of one-third in 
material and labour would be much below the mark.” Mr. 
R. R. Arntz, the surveyor to the Board of Works of the West- 
minster district, in the report previously alluded to, of Novem- 
ber, 1866, states his opinion that steam-rollers “ are a valuable 
inventivn, and that they could be used with advantage on the 
macadamised roads of London.” Amongst other London parish 
and district surveyors, we may mention Mr. Pratt, the surveyor 
of Islington, Mr. Browning, of Marylebone, and Mr. Greenstreet, 
of St. Saviour's, Southwark, Mr. Pattison, of Chelsea, and yet 
others. The economy produced in road maintenance is evi- 
dently in proportion to the cubical! contents of the metal re- 
quired; cr in proportion, ceteris paribus, to the amount of the 
traffic. There is an absence of exact determinations; but we 
believe that after the evidence we have adduced as above, the 
saving in maintenance may, under most conditions, be safely 
estimated at more than fifty per cent. per annum, as com- 
pared with no rolling at all. The French actually estimate the 
saving at fifty per cent. as compared with horse-rolling. 


Tue RELATIVE AMOUNTS OF THF VEHICULAR TRAFFIC OF 
LoxpDoNn anpD Panis. 

It is occasionally observed that, however successful steam 
road-rolling may have been in Paris, the traffic on the principal 
London macadamised roads is so much greater that its success in 
Paris does not necessarily make certain its success in London. 
In any case this argument could only apply to the macadamised 
roads subjected to the heaviest London traffic, and not. to the 
immense proportion of the London roads undergoing a traffic 
evidently less than that on the main arteries of the French 
metropolis. But, if we confine ourselves to the principal 
macadamised roads in both cities, we think that it can 
be shown—at any rate with respect to the numbers of 
vehicles per width of road, which is one of the more accurate 
elements of the comparison—that Parisian traffic is not much 
less than that of our metropolis, Our comparisons are founded on 
results cited in th: Notice sur les Voies empierreés et asphaltées 
de Paris, by M. Homberg Inspecteur Général des Ponts et 
Chausseés, 1865; the report from Mr. Haywood in relation to 
the traffic of the city of London, July 22nd, 1869; and Mr. C. 
Eley’s ‘‘ Report on Macadamised Roads in Paris,” January, 1864. 

Over the Boulevards de la Madeleine, des Italiens, and de Mcnt- 
martre there passed in 1863. within twenty-four hours, not less 
than 18,682 vehicles, drawn by 24,099 horses; over the Rue 
Royale, 16,088 carriages, drawn by 20,883 horses; over the 
Boulevard de Strasbourg, 10,969 carriages, with 14,348 horses ; 
the Boulevard de Sebastopol, on the right side of the Seine, 
9313 carriages and 12,178 horses; the Place de la Bastille, 
11,045 carriages and 15,612 horses ; the Rue de Rivoli, from the 
Place de la Concorde to the Rue St. Denis, 11,645 carriages, and 
15,457 horses. Within the time from January, 1860, to 1863, 
the vehicular traffic in Paris had increased by abort one- 
quarter. Tbe heaviest traffic in London cannot be compared, 
for our present purpose, with the heaviest: traffic in Paris, as 
it is carried on paved roads, and not macadam. As 
the engineer to the Commissioners of Sewers remarks, in his 
report on the traffic of the City, there are two main centres of 
metropolitan traffic, the Government centre at Westminster and 
the other within the City itself. It is towards the Government 
centre, comprising “also what may be termed the centre of plea- 
sure,” that there are naturally the greater number of maca’amised 
roads, which really constitute— when submitted to heavy traffic, and 
kept up without steam rolling—an expensive luxury. “ This 
centre of pleasure comprehends the quarters inhabited by the 
nobility, gentry, and wealthy classes of Kngland, and those 
attracted to the metropolis during the London season by Parlia 
mentary business or for amusement, and is thus localised by the 
position of the royal palaces and the Houses of Parliament.” 
“In its principal lines of thoroughfare the widths of the carriage- 
way are much greater than those in the commercial centre, and, 
upon the whole, are adequate to their present requirements.” 
The following are the figures showing the totals of the vehicular 
traffic of every description passing both ways, during the twelve 
hours between 8 a.m. aud 8 p.m., of a day in July, 1865. 
At Whitehall, by the Chapel Royal, with a width of roadway of 
85ft. 6in., there passed 11,793 vehicles; Parliament-street, 
Westminster, with a 39ft. 2in. width of carriage way at point 
of observation, 9276 vehicles; at Regent-street, south of 
Princes-street, with 52ft. carriage way, 11,343 vehicles; over 
Westminster Bridge, with a 5tft. “8in. carriage way, 11,609 
vehicles; and over Piccadilly, west of Half-moon-street, 822 
vehicles, at a width of carriage way of 50ft. 8in.; and at Oxford- 
street, east of Duke-street, 8597 vehicies, at a width of carriage 
way of 51ft. 9in. 

Mr. Charles Eley investigated in 1863, for Sir Edward 
Kerrison, Bart., the Parisian system of road-making, and a state- 
ment in his report showed that in July, 1863, during 
twenty-four hours on the Pont Neuf, there were 726 
draught horses and 617 vehicles per yard in width; on 
the Boulevard de Sebastopol, 847 horses and 769 vehicles per 
yard in width ; in the Rue de Rivoli (St. Antoine), 878 horses 
and 753 vehicles ; and the Rue de Rivoli (Louvre), 782 horses and 
606 vehicles, 

Comparing this with Mr. Haywood's results, and remembering 
that, though he did not think it worth while to count the vehicles 
passing merely during the nighttime, between 8 p.m. and 8 a.m., 
the London numbers were taken in 1865, or two years later— 
nearly sufficient time, as M. Homberg shows, for the Parisian 
traffic to increase by 25 per cent.—we find that Westminster 
Bridge, during the twelve hours, from 8 a.m. to 8 p.m., had a 
traffic of 614 vehicles per yard in width ; Parliament-street, 710 
per yard in width ; Whitehall, 427 vehicles per yard; Regent- 
street, 652 vehicles per yard; Piccadilly, 492 vehicles; and 
Orton street east of Duke-street, 498 vehicles per yard in 
width. 

These lower figures of London vehicular traffic at any rate 


j 


tlower than our own. 





show that the success of the Paris Steam Road-rolling Company 
can be safely taken as a precedent for the success of similar enter- 
prise in London--at least, mechanically. At the same time it is 
not to be denied that Parisian vehicular traffic is lighter and 
For instance, in Paris the same loads 
would be p'aced on carts with felloes twice as wide, drawn by 
more horses, and be driven at speeds of from two and a-half to 
three miles an hour at the utmost. It is, however, to be ob- 
served that General Morin’s result, “that upon solid roads, 
metalled or paved, the re-istauce is nearly independent of the 
wiith of the felloe,” also incident lly proves that wide tires have 
rather a value for soft roads, to prevent them sinking in, than on 
a good road ; and also that a road in a good hand state is much 
less deteriorated by a narrow felloe. On the other hand, the re- 
sistavce to draught on roads, as was shown by General Morin, is 
inversely proportional to the diameter of the wheels, and English 
vehicles have generally wheels of larger diameters than ordinary 
French carts. 

The three-horse »ailway vans of Messrs. Pickford, and Chaplin 
and Horne, weighing about one and a-quarter tons, carry a load of 
about three and a-half tons on felloes only about 3in. wide, and 
they are often driven at spe-ds of from three to five miles an 
hour. 

THE SrectaL SvurraBLeness or Roap-RoLiinc To a Moist 

CLIM sTE. 

There is another point much in favour of an extended use of 
road-rolling in England. There is probably no other country in 
the world from which such good effects are to be expected from 
steam road-rolling. The climate of England, from its 
humidity—and the best judges, Macadam amongst others, con- 
sider the presence of moisture as extremely favourable to road 
making— and its freedom from either long frosts or long droughts, 
is peculiarly favourable to the employment of rolling. In 
Prussia the rollers are used by preference in rainy weather, in 
order to save watering, as wet is essential for consoli- 
dating the metal. For want of experience in road rolling some 
Knglish surveyors object to the application of sand, which it 
is necessary to use with rolling in order to prevent the crushing 
of the metal. Upon the Holyhead roads, consolidated in the 
ordinary way, Telford always applied clean gravel to the new 


; metal; and this is now done in France, Prussia, and on all 


roads where read rolling is understood and practised. The 

binding of rolled roads in Prussia by means of the sand is so 

strong that united blocks 18in. wide can often be removed. 

THE APPLICATION OF THE STEAM ROLLER TO THE FoRMaTION 
OF THE FounpaTions or NEW Roaps. 

The thirty-ton steam road-roller, by Messrs. Aveling and Porter, 
was set to work in Liverpool iu October, 1867, or more than two 
years and a-half ago. As we have already remarked, Mr. 
James Newlands, the borough engineer of Liverpool, has not yet 
been able, in su short atime for such a purpose, to determine 
the actual saving in maintenance effected by it. He writes us, 
however, that, “besides its advantage in making a newly-coated 
macadam road perfectly smocth in a single night, it is of no less 
utility in forming the foundations of new roads. Formerly the 
traffic had to be turned on these foundations to consolidate and 
render therm fit to receive the protective coatings of paving or 
macadam re-pectively—a work which took from three to six 
months, according to the locality. Now when the foundation 
is laid it can be rendered fit for paving and macadam in a day 
or two.” There are upwards of forty miles of macadamised 
roads in the borough of Liverpool. 

SuBstpiaRyY ADVANTAGES OF THE Stream RoapD-RoLien. 

In all these instances, it is quite clear that any saving in road 
metal must be accompanied, as in the case of the substitution of 
pavement for macadam, though, of course, to a slighter extent, 
by a proporionate saving iu the expenses of scavengering and 
removal of detritus. 

As regards the application of the steam-roller to gravel roads, 
of which areas stiil greater than those of macadamised roads are 
in existence, probably nothing at all has yet been done in this 
direction, and certainly nothing has yet been published as to the 
economical results. But, as has been well observed to us by 
Messrs. Amies and Barford, makers of the ingenious horse-ro! ler, 
ballasted with water, “If a garden-roller is useful in a degree, 
surely a much heavier one must be still more efficient for light 
vehicle tratfic.” 

It is also clear that its well-considered and properly carried- 
out adoption in our large towns must tend, 1s in Paris, to nar- 
row the encroachments of the uncomfortable, if cheap, paving 
The main advantage of pavements is in the diminution 


stones. 
At speeds higher than at a wa'k, 


of cost of maintenance. 


| General Morin’s experiments prove that the resistance to draught 


on pavements increases, which is not the case with a well 
metalled road in a dry state. 
Supsip1aRy APPLICATIONS OF THE STEAM RospD-PoLuen. 

The steam road-roller, though still a comparatively new im- 
plement, has already made itself useful in a variety of ways ; 
and has adapted itself to several important functions in road- 
making and repairing, besides that of rolling only. With respect 
to picking up, or “lifting” the macadam of old roads, before 
laying down a fresh coatiug of metal, there can be no doubt that 
a great economy of manual labour can be effected in this direc- 
tion. Mr. Aveling’s apparatus for “lifting” roads simply 
consists of a series of spikes, let into plates, themselves 
bolted into holes in the periphery of the roller. A 
machine on this principle, the invention of Mr. Browse, 
the General Surveyor of the Metropolis Roads Office, has long 
been used by Messrs. Mowlem, Burt, and Freeman, for picking 
up roads in the metropolis. It simply consists of a heavily-laden 
cart, having its wheels armed with spikes. At Manchester, one 
of Aveling and Porter's engines picked up an area of 2048 square 
yards in three hours forty minutes ; and the cross-picking was 
afterwards dove by hand labour, only equal to that of one man 
working sixty hours. 

In Paris, successful, but partial, experiments have been made 
with the steam road-roller as a substitute for the pavivur's 
rammer. 

Resume or tHe Maryn Apvantaces or Stream Roapd-RoLLine. 

Briefly, the three principal advantages obtained by steam road- 
rolling over horse-rolling are, as observed in the French official 
report on the exhibits at the late Paris Exhibition, when alluding 
to the Ballaison steam-roller, worked in Paris by Gellerat and Co., 
“saving of expense, saving in time from rapidity of execution, 
and a better quality of work.” All that has been said with 
respect to the great diminution in draught by horse-rolling 
applies with much greater force to rolling by steam. But even 
if steam-rolled roads cost more in maintenance than traffic- 
rolled roads, there would be good reasons for adopting steam- 
rolling, as the public is well served un:er the first circumstances, 
and very badly served under the second; so that, even if the 
expense were greater, there would be a balance of advantage and 
expense. As a correspoadent, “H. R.,” in 1868, observed in a 
letter to the Zimes, ““ When one considers the injury done to 
carriages and horses, and the delays caused by the practice of 
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leaving the stones to be ground in by the carriage-wheels, one 
feels that even if rolling in the stones would be more costly to 
the parishes, the pecuniary gain to the public would be very con- 
siderable.” The question is, as Mr. Tomkins, the parish surveyor 
of Saint George's, Hanover-square, very neatly defines it, 
a the roads shall be consolidated “by the traffic or for 
the traffic.” 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


263. GeorGE THORNHILL, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in hats.”—28th January, 1870. 

539. James" Jones Aston, Pembroke-gardens, Kensington, London, 
“Improvements in machinery for propelling vessels on the water. 2 
24th February, 1870. 

642. THomas ATKINS, Watford, Herts, ‘‘ Improvements in a) tus and 
in combir.ed materials for generating gases for extinguishing fires in 
mines, vessels, buildings, or other places, such apparatus being avail- 
able for warming buildings or apartments.” 

647. Ropert ANTHONY Epwarps Scott, Hornsey-lane, London, “ Im- 
provements in the mounting, working, and pointing of guns, and in 
the construction of the carriages upon which they are mounted.”—4th 
March, 1870. 

666. GEORGE GREGORY Lowe, Eleanor Villas, Eleanor road, Hackney, 
London, “‘ Improvements in the construction of cisterns and tanks. 

667. Grorce Hovcrorr and Ropert Martin Roserts, Manchester, 

“‘ Improvements in preparing and treating auriferous and argentiferous 
ores.”-—7th March, 1870. 

717. Joseph WALLACE, College-square East, Belfast, Ireland, ‘‘ Improve- 
ments in apparatus for distilling.”—10th March, 1870. 

723. GeorGE ATKIN, Epwin ATKIN, and ALFRED AMos ane Birming- 
ham, ‘‘ Certain improvements in machinery or li ig 
bones, hoofs, horns, and other like animal matter to small pustislon * 

730. Lovis SILBerBero, Cheapside, London, ‘‘ Improvements in the 
—— of cigars, cheroots, and other analogous articles.”—11th 

arch, 1870. 

733, ALEXANDER Kay, Kennington-road, Lambeth, Surrey, ‘‘ Improve- 
meuts in the construction of railways and tramways and other ways 
for conveyances to move upon 

738. Witu1AM Nicuoison, Holborn-hill, London, and Danie Hopxkry, 
Pheenix place, London, “An improved clog for roughing horses.”— 
12th March, 1870, 

741. Witu1am Payne, Liverpool, ‘Improvements applicable to steam 
a smelting, reverberating, and other furnaces.”— 14th March, 

754. Gavin Brown, Glasgow, Lanarkshire, N.B., “Improvements in 
velocipedes.” 

755. WittrAM Henry Samvuet, Liverpool, ‘‘ Improvements in friction 
lights and in apparatus to be employed therewith.” 

759. Jonn Sovomon ATKIN, Bressingham-road, Sheffield, and Isaac 
Deetey and Francis Newsery, Somerset-road, Sheffield, ‘‘ Improve- 
ments in the construction of furnaces and in the method of manufac- 
turing malleable and crucible steel and iron.” 

769. WitLtiam Epwarp Newton, Chancery-lane, London, “ Improvements 
in kilns fur drying malt.”—A communication from Robert Overbeck, 
Dortmund, Prussia. —15th March, 1870. 

774. Witasam Moroan, John’s-place, Mitcham, Surrey, “Improvements 
in apparatus for the preservation of life from fire.” 

776. WittiaM Ratyrortna, sen., and Witt1aM Rainrortn, jun., Brayford 
Head, Lincoln, “ Improvements in rotary corn screens for dressing and 
separating grain.” 

778. HENRY Woopcrorr Hammonp, Manchester, ‘‘Improvements in 
revolving fire-arms.”—A communication from Charles Felix de Dartein 
and Jules Edouard de Dartein, Strasbourg, France. 

787. Dantev Spitt, Hackney terrace, Hackney, London, “‘ Improvements 
in the production of compounds containing xyloidine.”—16th March, 
1870 

788. GrorGE Buck, Lawrence-lane, London, ‘“‘Improvements in the 
manufacture of fire-lighters.” 

789. Tuomas WiLt1aMs, Brunswick-street, Hackney-road, London, ‘ Im- 
provements in or applicable to sewing machines.” 

790. Joun Pincnpeck, Leadenhall-street, London, ‘Certain improvements 
in water tube boilers.” 

792. WittiaM Epwarp Gepce, Wellington-street, Strand, London, ‘“‘A 
new or improved apparatus for damping woven fabrics.”—A communi- 
cation from Emile Welter, Faubourg St. Martin, Paris. 

793. Freperick Avcustvus Barrow, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
rovements in apparatus for evaporating, concentrating, and distilling 
iquids, and in recovering reagents from oil refiners’ and other bye- 

products.” 

794. Joun Wacker, Glasgow, Lanarkshire, N.B., ‘Improvements in 
bottles for containing aerated and similar liquids ‘under pressure.” 

795. EpmMunp Ricuarp Sourusy, Shotts, Lanarkshire, N.B., “ Improve- 
ments in distilling crude mineral oils, and in apparatus therefor.” 

796. Epwarp THomas HvuGHeEs, cery-lane, I London, “ Improvements 
in lithographic, zincographic, and other printing — '—A com- 

munication from Charles Parker, Meriden, Sow Haven, U.S. 

798. James Davis and Witttam Nasu Davis, Hemel Hempstead, Hert- 
fordshire, ‘‘ Improvements in the construction of two-furrow ploughs, 
and in other tilling implements.” 

800. Tuomas James Smits, Fleet-street, London, ‘‘ Improvements in 
apparatus for holding postage and other stamps for office and general 
uses.”—-A communication from G. Cliffe Hatch, Calcutta, India.— 17th 
March, 1870. 

801. Stannope Perkrys, Gorton, near Manchest a ts in 
locomotive and other steam boilers having fire-boxes.” 

802. CHartes Janicot, Rue le Peletier. Paris, ‘‘ Improvements in pro- 
ducing photographie pictures on tissues or fabrics.” 








882. Jonn MILLaR, , Ayrshire, N. —_ “New or pene motors, or | 
motive power m or machines for obtaining and transmitting 
motive power.” 


833. SamueL Brooke, Brighouse, Yorkshire, ‘‘ Improvements in the 
doffers of condensing carding engines, and’ means or a for 
effecting the same. 

834. ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements 
in manufacturing barrels and other round vessels of w ”— A com- 
munication from Daniel Howard Waters, Grand Rapids, Michigan, 


U.8 

836. GEORGE Sxey, Tamworth, Warwickshire, and Tomas Proup, 
Birmingham, ‘‘ An improved sieve for gas pariers « and scrubbers.” 

837. WitLiaM RoBERT KF, London, “Im- 
provements in wheels for railway engines and ”—A communi- 
cation from James Atkins Woodbury, Boston, Massachusetts, U. 8. 

838. ALFRED Bartow, Strand, Lon on, “y in 
mechanism for weaving and other purposes, ‘parts of — coo 
ments are also applicable for playing musical i vo oon 7 

839. Wittiam Ropert Lake, 8 London, “ An 
improved micrometric steelyard.”—A communication from Louis Jean 
Baptiste Saladin, Paris.— 21st March, 1870. 











| $422. Epmonp Havitanp Bourke, King’s Bench-walk, Temple, “a 
“‘ Metallic barrels.” 
= WILLIAM Perkins, Herne Hill, ‘ Fusees, matches, and holders for 
e same.” 
3425. James Combe, Belfast, ‘‘ Hackling flax, &c.”—26th November, 1869. 
3434. James Pitt, ag! Prrt, a a and Np Purr, Cleck- 


heaton, “ Drilling, turning, or 

o>. Lron Pocuet, Vendéme (Lotr et oor France, we Cutting or dress- 

stone.” 

3343 SrerHen Perry, JoserH Jonun Perry, and Lewis Henry Perry, 
Red Lion-square, London, ‘‘ Boxes.”—27th November, 1869. 

3460. Josep Woop, JAMES Woop, and WILLIAM Henry Woop, Hollin- 
wood, ‘“‘ Ventilating hats.” 

ba at Ropert MILBURN and Lg BROWNING, Church-lane, White, 


1, London, ** Drying grain, &c. 
8470. 50. dome FREDERICK CREASE, Eastney, “Tank filters.”—30th November, 


1869. 

3472. Witu1am Spence, Quality-court, Chancery-lane, London, ‘‘ Soda 
crystals.”—A communication from Messrs. Perret, Brothers, and Olivier, 
Paris.—1lst December, 1869. 

8494. PIERRE Apovpue Sipvey Lanoiois and Lron STanisvas ay 

rt St. Martin, Paris, “Sulphuric acid.”—2nd December, 





841. RicHaRD HUcKNALL Rimes, Bradford, Yorkshire, ‘‘ Imp its in 
boots and shoes.” 

842. WittiaM Henry CLemesua and THomas R 
“‘ Improvements in self-cleansing high-pressure filters for the purifica- 
tion of water.” 

843. Wittiam GaLirmore, Leek, Staffordshi ts in ma- 


Ww. a 








chinery and apparatus for drying, clearing, smoothing stretching, and 


lustring or glossing yarn or thread in the or sk 
a Davip Joy, Saltburn, Yorkshire, “‘ Improvements in the means and | 
tus for’ ——r the efficiency of steam generators.” 








sas 1LL1aM Ropert Lake, Sout London, “ An | 
improved method of t e p 
steam or other engines.”—A communication from William Myrtle | 


Williams, Dry Diggings, Victoria, Austral 





| 


3510. Hewry MARTYN NIcHOLLs, Arundel-street, Strand, nee tay A Cut- 
ting paper into sheets.”—4th December, 1869. 

8563. JosEPH FISHER ALEXANDER, New Ry U.S., ‘‘ Undulating pro- 
pellers for steamships.”—9th December, 1 

8612. Water MoGee and WitLiaM McGee, Paisley, “ Doubling and 
winding fibrous materials.” 

| $617. GEorcE WatLace HoneyMan, ag me tg * — “ Prevention of 
incrustation in steam boilers.”—14th Deqember, 1 

| $651. WiLLiaM ma ig Paisley, ‘‘ Heating eae: "A communica- 
tion from William B. Mack. 


on the slide valves of | 3658. ALEXANDER MELVILLE CLarK, Chancery-lane, London, “ Jacquard 


cc ”_A communication from Eugene Vincenzi.—l7th December, 
1869. 


847. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘“ Improve- =. James SmiLes, Birmingham, “ Breech-loading fire-arms.”—18th 


ments in locomotion and in the means to be employed therein.”—A | 
communication from Nicolas Joly, Paris. 
848. Danie. Gray, Wishaw, Lanarkshire, N.B., “Improvements in the 


cember, 1869. 
| 3705. Joun Bourne, Mark-lane, Sante, “Production of heat and 
motive power.”—22nd December, 1 


manufacture of wheel tires and in the machinery orapparatus employed 3722. Wittiam EpwarD NEwTon, Chancery-lane London, ‘‘ Adjusting 


therefor.” 

849. THomas James Smitu, Fleet-street, London, ‘‘ Improved processes 
for the treatment of ores, in order to extract copper therefrom.”—A 
communication from the Society Cyprien Marie Tessié du Motay and | 
Company, Paris. 

850. CHARLES James Eyre, Westbourne-grove, London, “Improvements | 
in apparatus for producing motive power.” —22nd March, 1870. 

851. James BrapBury and JoHN Brapsury, Denton, Lancashire, and 
Joun RoBerts, Hyde, Cheshire, ‘“ Improvements in machinery for 
felting hat bodies.” 

852. WittiaM TauxKston CuLMEeR, Hornsey-road, London, “‘A new or 
improved mode of manufacturing brushes.” 


853. Jonn Baker Co_Bpran and WiLtiaM PoLtarD, Holloway, London, | 


“An improved trap for catching mice, rats, and other vermin or 
animals.” 

864. CHaRLes Farrow and Ricnarp Brooker Jackson, Great Tower- 
ag London, “Improvements in the construction of iron wine 

ns.” 

855. MippLEToN CHAPMAN, Charterhouse-buildings, Goswell-road, London, 
“An improved album or device for containing photographie or other 

ictures.” 

sr. Joun Moore, Dublin, “Im oe a por pe in metal bushes for the bung- 
aes casks, and in the m e of and apparatus for securing the same 
therein. 

858. James CHARLES Cusnton, Vine Cottage, Penrose-street, Walworth, 
Surrey, ‘‘ Improvements in mill bills or chisels, and picks ‘for dressing 
millstones, marble, or other stones. val 

859. Joun Henry Mites, B Birming , “Imp ts in velocipedes.” 
—23rd March, 1870. 

860. SUNDERLAND Mawson, Bradford, Yorkshire, ‘“ Improvements in 
apparatus employed in the administration of ‘nitrous oxide gas (or 
other gas that may be inhaled) for indicating the quantity at each and 
every inhalation.” 

862. James GiILcnRistT, Glasgow, Lanarkshire, N.B., ‘‘ A new or improved 
ratchet brace, or ratchet drill’ brace and grab combined.” 

864. Ropert Henry Kay and ALFRED THOMAS RICHARDSON, Mobberly, 
Cheshire, ‘‘ Improvements in the manufacture of crape.’ 

866. SAMUEL Bateman, Asnitres, neur Paris, ‘‘ An apparatus for measur- 
ing card filleting whilst in the process of making.” 

868. Epwin CAMBRIDGE, Bristol, ‘‘Improvements applicable to steam 
boilers or generators.” 

872. Witt1aM Ropert Lake, South t London, ‘“Im- 
provements in the preparation of ammoniated sulphuric acid for the 
manufacture of manure.”—A communication from Charles U. Shephard, 
jun., Charleston, South Carolina, U.6.- U.S.—24th March, 1870. 


{nventions Protected for “Six WV ie on the Deposit of 
Complete Specifications. 
856. WILLIAM RoBERT Lake, Southampton-buildings, London, ‘Im- 
s in the facture of bars, plates, and sheets of steel, or 
steel and iron combined, and in the process of welding employed in 
such manufacture.”—A communication from John Absterdam, New 
York, U.S.—23rd March, 1870. 

70. WituiaM RoBeRT LAKE, South ton-buildi London, “ Im- 
provements in turbine water wheels.”—A communication from Henry 
Allen Chadwick, Burnet, Texas, U.S. —2Ath March, 1870. 

885. WiLu1AM ROBERT LARE, South , London, “Im- 
provements in the valves of steam engines and in the mechanism for 
operating the sume.”—A communication from George Enoch Noyes, 
Washington, Columbia, U.S.—25th March, » 1870. 

899. Ropert SMITH, Sidney-street, M mts in ma- 
chinery for doubling and winding cotton and ae yarns and ae ad 
—28th March, 1870. 

918. CHARLES Cotton, Derwent-street, The Meadows, Nottingham, “ Im- 





hnildi 




















808. Ropert Girpwoop, Edinburgh, Midlothian, N.B., ‘* Imp t. 
in machinery or apparatus for cutting or dressing stone.” 

804. Wittiam West, New Inn-yard, Hunslet-road, Leeds, Yorkshire, 
“ Improvements in steam boilers and in apparatus for generating 
steam.” 

805, Cons Youna, H tead, Middl “Impr ts in ma- 
chinery for sawing wood and other substances.” 

807. GeorGe Waite, Queen-street, Cheapside, London, ‘An improved 
propeller for steam navigation.”—A communication from Wilhelm 
Hacker, Pola, Austria. 

808. Henry Epwarp Newton, Chancery-lane, London, “Improvements 
in limekilns.”—A communication from Pierre Jacques Gerbault- 
Guichard, Paris, 

809. James Murpocu Napter, York- road, Lambeth, Surrey, “ Improve- 
ments in apparatus for running or pouring metals, and for moulding 
and forming the same." 

810. Sir WritLtaM FarrBarRNn, Manchester, ‘‘ Imp ts in steam 
boilers.” 

811. Witt1amM Woore, Bedford, ‘Improved means and ap) sage for 
guiding ploughs, and also for "regulating the depth of working of the 
same. 

813. WittiaM Austin, Greville-street, Hatton-garden, London, “ Im- 
provements in the manufacture of boxes and cases, and in the modes 
or means of ornamenting and rendering the same wet-resisting or 
damp-proof.” 

814. WrLiiaM Guest, Great Saffron-hill, Farringdon-road, London, ‘ Im- 
provements in machinery or apparatus for the manufacture of ropes, 
cords, and wire ropes.”—18th March, 1870. 

815. ALEXANDER MorTOoN STRATHERN, Coatbridge, Lanarkshire, N.B., 
‘* Improvements in apparatus for getting or cutting minerals, and in 
apparatus for compressing air.” 
$16. Tomas Kee.y, Nottingham, ‘‘ Imp ts in the facture 
of looped fabrics.” 

818. Jonn Hockey, Carlton-road, Kilburn, Middlesex, ‘‘ Improvements 
in ventilating lights.” 

820. WILLIAM ALEXANDER LyrTLe, The Grove, Hammersmith, Middlesex, 
“ Improvements in wheels.” 

823. James STANILAND Stocks, BENJAMIN a, and SamveL Hurcain- 
son, Leeds, Yorkshire, ‘‘ Img 'y for scouring and 
shaving hides, skins, or leather. = 
824 GrorcEe Wrepox, Gracechurch-street, London, ‘Improvements in 
kni 

















825. - ste Kent, High Holborn, | London, ‘‘An improved combined 
carving fork and knife sharpener.” 

826. CHARLES JAMEs Histop WARDEN, Aldridge-road Villas, Bayswater, 
London, “ Improvements in apparatus for securing the doors of rail- 
way cai and preventing the opening of the same while the train 
is in motion.” 

827. Ropert Francis Farruse, Victoria-chambers, Westminster, ‘‘ Im- 
provements in wheels for rail or tramway locomotive engines and 
a or vehicles, and in the permanent way for the same.”—19th 

‘arch, 1870. 

828. James Strriinoa, Kilmarnock, Ayrshire, N.B., “‘ Improvements in 
apparatus for working sag ee A brakes 

829. Jonn Ferris, Leyton, Essex, “An improved oentemenn | _ 
for lubricating the slide valves and cylinders of steam engin 

830. Georce Rarker and James MCFARLANE, G pow, Lanarkshire 


N.B., “Improved modes, means, and apparatus and co 
with the copying of letters and other documents.” 





ts in machinery for the manufacture of knitted fabrics.” — 
29th March, 1870. 
919. JEAN Baptiste Passeporr and Lovis ANTOINE RitTTERBANDT, East- 
bourne-terrace, Hyde Park, London, “Improvements in the manufac- 
ture of peat charcoal.” — 29th March, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 


931. Wittiam Buxton HiLuarp, Glasgow, Lanarkshire, N.B., ‘‘ Skates.” 
—29th March, 1867. 

943. Epwarp Stewart Jones, Liverpool, ‘‘ Rowing boats on water.”— 
80th March, 1867. 

951. James JENNINGS McComs, Liverpool, ‘‘Coupling telegraph and other 
wires.”—30th March, 1867. 

941. RicHaRD CANHAM, Clerkenwell, London, and Freperick WILLIAM 
Krevut, Guildford-street, Farringdon- -road, London, ‘‘ Curing smoky 
chimneys, &e,”—30th March, 1867. 

974. Henri ADRIEN BONNEVILLE, Pi hester-terrace, Bay ter, London, 
* Lighting fires.”—2nd April, 1867. 

962. Francois JuLes Manceaux, Paris, ‘Fire-arms, &c.”—30th March, 





1867. 

970, ALFRED VincENT Newton, Chancery-lane, Londen, ‘Sewing ma- 
chinery.”—lst April, 1867. 

988. W1LtiaM CLark, Chancery*lane, London, “‘ Multitubular boilers, con- 
densers, &c. »—Ind April, 1867. 
997. PETER Spence, Newton Heath, Lancashire, “Separating zinc from 
ores or minerals.”—3rd —_ 1867. 
1044. Witttam Rosert Lake, South 
balming dead bodies, 6th. “pril, 1867. 

1181. ALFRED VINCENT Newton, Chancery-lane, London, ‘“ Blowing and 

umping engines ”"—23rd April, 1867. 
wi JeAN JACQUES MEYER and ADOLPHE MeveER, jun., Avenue de Neuilly, 
s, ‘‘Tank locomotive engine.”—2nd April, 1867. 

oon Semana PickerinG, Stockton-on-Tees, Durham, ‘ ‘Raising weights, 
&c.”— 3rd April, 1867. 

-- rite 4 Lapiey, Leeds, Yorkshire, “Spinning wool, &c.”--4th 

1012. Y Geanners Perkins, Fairfield, Lancashire, ‘ Railwa: crossings.” — 
4th April, 1867. ‘ 


Patent on which the Stamp Duty of £100 has been Paia. 


507. Epwarp Ross Waker, Huigh, near Wigan, Lancashire, “‘ Valves.” — 
24th February, 1863. 


Notices of Intention to Proceed with Patents, 
8319. Kirpy OcpeEN, Manchester, ‘‘Deodorising compound.” — 18th 
November, 1869. 


% "1 

8388. ANDREW MCNEILL, Live 1, ‘ A safe for shi; carryin; valuables.” 

3390. WittiaM THoMAs, Lianelly, “0 Obtaining po — 4 s 

$391. James Fooc, Edgeworth, ‘“‘ Dressing or hang 

$392. StepHEen Cotron, Belfast, ‘‘ Fibrous substances 

3401. WILLIAM CHARLES Mann, Leeds, “ Hats.”—24th. ‘ate: 1869. 

3406. penn Gopparp and WILLIAM Finney, Stockport, “ Pill- -making 
machinery 

8416. Wittiam Po uit, Charlotte-street, Blackburn, and WILtiaM Jonny 
Know.es, Alton-street, Blackburn, ‘Washing machinery.” — 25th 


November, 1869. 
8417. Davip Barker, Northfleet, ‘‘ Varnish and varnish paints.” 
3418, Jutren Denis, Great Dover-street, Southwark, ‘‘ Pulp for paper.” 





buildings, London, ‘‘ Em- 





and packing rails.”—A communication from William Louis Winans and 
Thomas Winans. 

$722. W1tt1aM Epwarp Newton, Chancery-lane, London, ‘‘ Permanent 
way.”—A communication from William Louis Winans and Thomas 
Winans.—23rd December, 1869. 

48. Witt1am WEILD, Manchester, ‘‘ Winding yarn.”—6th January, 1870. 
91. Freperick Hartt KNevitt, ‘Sun-court, Cornhill, London, “‘ Shutters 
and blinds.”—12th January, 1870. 

122. Henri ADRIEN BONNEVILLE, ig ery Piccadilly, London, 
“‘Warming and ventilating carriages, &c.”—A ‘communication from 
Pierre Grandjean.—l4th January, 1870. 

154. Tuomas Patrerson Bais, Maindy, Cardiff, ‘‘ Moulding artificial 
fuel.” —19th January, 1870. 

194. JoHANN MAXIMILIAN nein, Golden-square, London, “‘ Liquid 
fuel.” —22nd January, 1870. 

355. Josera STANDRING DRONSFIELD, Oldham, “Grinding cards.”—7th 
February, 1870. 

430. ALF RED Fryer, Manchester, ‘‘ Preserving animal and vegetable sub- 
stances.” 

433. Wittiam WaHIELDoN and Jonny Beck, Westminster Bridge-road, 
London, “‘Cocks and valves.”—14th February, 1870. 

499. Joun HamMonp, New-road, Bognor, ‘‘ Washing machinery.”—19¢h 
February, 1870. 

539. James Jones Aston, Pembroke-gardens, Kensington, London, “‘ Pro- 
pelling vessels.”—24th February, 1870 

565. James Jonn Hoipen, Mark- ——* eoetm, “ Charging and discharg- 
ing gas retorts.”—25th February, 1 

697. Georce Fow.er, Basford, “‘ melting iron ore.”—9th March, 1870. 

717. Josepn WaL.ace, College-square East, Belfast, “ Distilling. "—10th 
March, 1870, 

767. Peter WILLIAM Spencer, Raygill, Carlton, ‘ Kilns.”—15th March, 
1870. 

798. James Davis and Wit.1aM Nasu Davis, Hemel Hempstead, “ Two- 
furrow ploughs and other cultivators.”—17th March, 1870. 

806. JouN HENRY JOHNSON, Lincoln’ nee London, “Crim as 

—A tion from Samuel W. Jamison, New York, 





U.S. —18th March, 1870. 
816. Tuomas Keegy, Nottingham, ‘‘ Looped fabrics.” 
827. Ropert FRaycis FatRuig, Victuria-chambers, Westminster, ‘‘ Wheels 
for rail or tramway vehicles, and per t way. "—19th March, 1870. 
837. Wittram RoBertT Lake, 8 th ton-b London, “ Wheels 
for railway engines and carriages.” >A communication from James 
Atkins, Woodbury, U.8S.—21st March, 1870. 

847. Joun Henry OHNSON, Lincoln’ ’g-inn- fields, London, ‘‘ Locomotion.” 
A communication from Nicolas Joly. 

850. CHARLES James Eyre, Westbourne-grove, London, “ Motive power.” 
—22nd March, 1870. 

870. WituiaM ROBERT Lake, cnente e Jjoaim, “Tur- 
bines.”—A communication from Henry Allen Chadw: 

872. Witt1aM Ropert Lake, South Idi _ om “ Ammo- 
niated sulphuric acid for manure. ”—A communication from Charles U. 
Shepherd, jun.—24th March, 1870. 











rsons having an interest in poe any one of such applications 
shoul leave parti in writing of their ey to such aj ge 
, _ office of the Commissioners of Patents, within fourteen paieen Gage af 
ate. 
List of eee the Week ending 


2375, ? 2410, 1s, 10d.; 2451, 8d.; 2460, 8d.; 2465, 4s.; 2474, 10d.; 2477, 

4d.; 2480, 1s, 4d.; 2486, !0d.; 2488, ‘lod. ; 2494, 8d.; 2195, 4d.; 2496, a 
2497, 4d.; 2498, 6d. 2000 4d.; 2501, 4d.; 2502, 4d.; 2503, 4d.; 2504, 
3 3; 2509, 8d.; 2510 4d.; 2512, 44.; 2513, 6d.; 2514, ‘ai 
2515, 8d.; 3516, = "9517, 4d.; ” 2618, 4d ; 2619, 4d; 2520, 4d.; "2521, 10d.; 
2523, 4d.; 2524, 4d.; 2525, 1s. ‘od.; 2530, 4d.; 253), 1s. 2d.; 2538, 4d.; 2540, 
8d.; 2545, zd.; 2546, 4d.; 2548, 4d.; 2549, lud.; 2566, 4d." 2574, 8d.; 2582, 
10d.; 2593, Sd.; 8331, 4d. 


*,* Specifications will be forwarded t ALS post from the Patent-office on 
receipt of the amount of price and Sums exceeding 5s. must be 
remitted by Post-office Order, m: — at the Poast-office, 5, High 
Holborn, to Mr. Bennet Wooderott, er Majesty’s Patent-office, ‘South. 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made Abstracts prepared expressly ‘ad 
Tut ENGINEER, at the office vivm her Majesty's Commissioners of Patents. 


Class 1, -PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2751. E. Hux, Longton, “‘ Slide valves.”—-Dated 22nd September, 1869. 

This consists in making valves hollow for the my of admitting 
steam therein, and through whereby a considerable area of the valve is 
saved from being ex: to the —_ of steam used. Also in making 
valves of a (downward) tapering form (in section), working in a tapering 
slide made to receive them ; the object of the improvements being to ob- 
tain a more perfect equilibrium and to reduce friction, thereby gees | 
power and wear and tear, and also to render the starting, stopping. an 
general management of the engine to which they may be applied more 
easy than heretofore. 

2752. R. R. Gress, Liverpool, ‘‘ Pumps and blast — 22nd Sep- 





tembar, 186. 
bee pum et pleat rey of aiding al “val mpad men od 
vacuum an e of 4 valve or valves wor 
the same monaien power or ieee, a3 the itself, instead of loose 


valves. The Second e quantity of water or 
air ejected. cece Pore is united te the nor plunger, the 
end of which is in connection with a lever capable of receiving, when re- 

quired, a to-and-fro motion, and provided with a rod taking into the teeth 
of a quadrant for retaining the lever in any particular position when - 
quired. The Third part in providing a reservoir for 
other lubricating material immediately over the stuffing, in Canbiaation 
with a casing, to shield it from dust and sight, and at the same time 
in one casting with the rest of the gland. 
2753. W. J. Cunnincuam and A. P. McCarrny, Bloomsbury, ‘‘ Motive 

power.” —Dated 22nd September, 1869. 
are contained in boxes or cases free to revolve on a shaft, 


tact with the ground. "On the ume shaft as ¢ on wi are the 
the springs communicated 

to the shaft causes the Ss to revolve, ——. imparting its motion 
carrying wheels, an us propelling the ma- 


2754. J. TarBuck and T. Burns, Wigan, “ Pumping water.”—Dated 22nd 
September, 1869. 
The inventors propose to utilise the atmospheric pressure quite up to 


A. 














Apri 8, 170. 


THE ENGINEER. 


219> 








the required point of delivery of the water. They place on the lowerend 
of the pump stock a slidin, kept tight packing, and the end of 
moeveed fn the’ = sey somveetank dant when exhaust- 


the pit downbrow, or other excavation, and 
suitable ee, ee ee See ane Saeeee aa required 


The — = air from nod gee 4 
more i placed in any convenien’ post ion, 
of water oan elevated by ‘astine ic pressure 


viously named they raise the + ye th 
lower end from the surface of the water column will be 
ic air will have the means of ingress into 
the pump stock, and driving before it the upper portion of 
the so severed column of water to its required point of exit, from the 
pump stock.—Not proceeded with. 

oes, > G nie D. CrawForD, “ Pumps.”—Dated 23rd September, 


This consists in he&ing two working barrels or cylind cted at 


their equivalents, mounted in vertical rods, 
ae eS eee ee 


in. 

4. +, in an 4 Jinaad surface ] 
nexed, and the outer surface is level 
fectly flush with the paving. 

2761. W. Buack and 8. Hawruorn, Gateshead-on-Tyne, ‘* Locomotives.” — 
Dated 23rd September, 1869. 

It is proposed to vide locomotive engines and other vehicles with 

axles having latera] play. These axles, when on straight roads and not 





to of 
ith the head of rail, and per- 





their inlet ends to one and the same single main lifting conduit or pipe, by 
preference by a Y or “ breeches” shaped branch pipe, either cast in one 
with or secured to the ends of the y= barrels, which have each an 
inlet foot valve a little above, where the two cylinders branch into one at 
the main lifting branch, below which main single branch pipe one, two, 
or more condu: pipes and branches may be made to lead the water 
from the several desired into the main branch and combined pum: 
each or all of which branches, being controlled by a separate or compoun 
cock (or it may be valve respectively), so that the pumps may raise or 
draw the water from the SS place and pipe desired, namely, as in 
ships’ pumps, from the “bilge” or ‘‘main” 9 ay in which case 
two pipes only would be required, controlled by a simple “two-way” 
ock for each of working barrels or pumps. 
2774. J. B. Spence, Manchester, “ Feeding furnaces.”—Dated 23rd Sep- 
This consists 4 loying the appara 

con in employing the a’ tus which breaks it up as a 
medium for delivering it direct by a current of air or by pode. Aad 
action. The apparatusnow pro to be employed consists of a revolving 
oe ee with arms, and placed within a cylinder which is fur- 
nished with projecting parts, and into which the fuel to be broken up is 
fed ; after which it is propelled into the furnace by the draught generated, 
or by centrifugal action. A sieve may be adapted to the ‘ing through 
which the pulverised fuel issues.— Not proceeded with. i 
aia = FARRELL, Dublin, “‘ Bearings for azles."—Dated 25th September, 


This consists in making the seating or bearing in two pieces, formed 
after the manner of a back flap hinge, the two pieces being connected 
or hinged together at one end by means of a hinge joint or by other 
suitable means, and being made to fold over or embrace the axle, or part 
of the machinery for which they are intended to serve, having for that 
purpose the inside of each — formed to the uired shape or part 
thereof of the bearing req’ , and having the other end formed of a 
flap, or flat-shaped ; and, further, after the axle or part of the machinery 
is in place,consists embracing and holding such axle or part of machinery, 
by securing the two flap or flat sides of the hin, bearing together by 
means of a clip or fork formed and fitted for the pu of receiving 
them, having a bolt and nut or other convenient fastening passing 
through the jaws of such clip, and through the flap or flat sides of the 
bearings so that the bearings may be properly secured, adjusted, and 
readily opened.—Not proceeded with. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

—. = 8. Cocker, Kingsland, “‘ Velocipedes.”—Dated 13th September, 
This consists in the applicati velocipedes generally, or to those to 

be specially constructed for the purpose, of a movable lever or levers 
omnes adjustable saddle or seat intended for the rider, acting in 
combination with another lever or other levers attached to the axle or 
axles of the velocipede or carriage, which -is cranked with one or more 
cranks fitted for the purpose. Also in the addition of stirrup attached 
to and intended for working levers, also acting in combination with the 
said or other cranked axle, the object of these improvements being that 
the weight of the body maytbe utilised, and made by its ascending and 
descending motion to work or assist in working the velocipede. 

2682. C. DevaucHELLE, Pantin, near Paris, ‘‘ New vehicle.”—Dated 14th 
The’ vehic Ie ie te ed t-carriage posed, First, 

vehicle is termed a boa‘ and is com: of a 

steam engine intended to set in motion on land the wheels of the mixed 
or composite carriage, and on water the screw by which the boat is navi- 
gated. Secondly, of a mixed or composite body eae A . 
A folding ladder serves for embarking and disembarking when the vehicle 
is on the water, or as steps for getting into or out of the when 
on land. Thirdly, of a superstructure intended to shelter the persons 
occupying the vehicle. It may be in the form of a or of 
any other convenient shape. The balance levers indicate the position 
which the wheels of the carriage must occupy when in and out of gear, 
and these shifting wheels are governed by the steam engine.— Not pro- 
cceeded with. 

2729. J. N. Srerver, Paris, ‘‘ Velocipedes.”—Dated 20th September, 1869. 
On the axle of the wheel selected as the driving and guiding wheel—it 

is immaterial to which the system is adapted—and on each side thereof 

a pinion is placed, which is actuated by a rack or sector, which is articu- 

lated to the forked shaft of the driving wheel: at this joint a pedal is 

attached, and the gearing of the pinions is insured by a rundle forminga 
ratchet, and by a pin or rod traversing the axle.—Not proceeded with. 

2733. M. Dorrier, Perigueux Dordogne, “* Velocipedes.”—Dated 20th Sep- 

tember, 1869. 

This novel aid to locomotion or locomotive engine has three wheels, 
two in front, the other behind. This number is not, however, invaria- 
ble, and some may be constructed with four wheels, which would 
materially increase the original stability further, and in this case it 
would be easy to fit a small seat with two places back to back without in 
any way affecting the combination or the details of the other arrange- 
ments. The impulsion is given mainly by the aid of the lower extremi- 
ties of the person directing it ; it is then transmitted to two pedals with 
eranks, these giving a rotary motion to the axle, which in its turn trans- 
mits it to the front wheels. The axle is an entirely novel application ; it 
has a double action, that is to ony its particular arrangement permits it 
in the first place to turn on itself, and further to diverge obliquely to the 
right or left, and thus to give the direction. Two other cranks, much 
less in size than those first mentioned, tie these latter to the axle. Their 
main p is to receive the heads of two connecting rods, which at 
the opposite end couple to the horizontal shaft. 

2713. T. WHEATLEY and W. WueatLey, “ Fastenings for carriage doors.” 

—Dated 18th September, 1869. 

In most of the dificati a separate spring, latch, bolt, or its equi- 
valent, is added to or combined with the flat latch ordinarily cstuaned, by 
the erg —— F . some a an —— latch is lied to 

ven e door from opening event of the ordinary and 

Fandle gradually working round. 

2705. L. F. ‘.. Arson, Paris, “‘ Mariners’ compasses.”—Dated 16th Sep- 

r, . 

The compensator is formed of an mariners’ com: of t 
sensibility, suspended in the Fo Nee A a atus combining cath 
methods of correction. The whole is counted ty a support, which is 
attached by four arms underneath the deck of the ship, or in any other 
suitable place. With to the fixed compensator on the arms of the 
support, move two boxes intended to contain magnets capable of making 
the ent correction which is to counteract the effect of the perma- 














nently magnetised portions of the vessel. These magnets are necessarily 
san sins eng apnea cde? rani ate 

q k to . 
netic action which ew oon nen od eir pened — 





Pp again: ee ee ae 
shifting of the axles to either side, the axles being at the same time pro- 
pelled and steadied in the ordinary guides or horus of locomotive engines 
and other vehicles. 


2762. D. Wirry, Manchester, *‘ Propelling vessels.”"—Dated 23rd September, 
1 


The wheel consists of a hollow body of metal or other suitable material 
of a flat elliptical section, revolving on anaxis through its shorter 
or conjugate diameter, being divided internally into water-tight com- 
partments, and provided externally with radial fins, commencing at a 
point near the centre of motion and widening is, but stopping 
short of the extreme circumference of the wheel.—Not proceeded with. 
2764. J. Watson, Govan, N.B., “‘ Tires for wheels.” —Dated 23rd September, 

1869 


This consists in using a thin ring of steel, which constitutes the tire 
proper. This surrounds the wheel, and bet the circumf of the 
wheel and the interior of the tire an annular space is left. The tire and 
wheel are held together by a series of metallic —, or their equivalent, 
which erabrace the tire, and are attached to the wheels by pins or studs, 
which pass through slots or oblong openings near the extremities of the 
straps.— Not proceeded with. 

2766. J. F. R. Bapron exd F. Bernarp, Paris, “‘ Horseshoes."—Dated 23rd 
September, 1869. 

The novel feature uf this improved horseshoe is that the holes for the 
nails, by means of which the shoe is secured to the hoof, are situated much 
nearer to the outer circumference than in ordinary horseshoes, and in 
such direction as to force the nails to enter into the central part of the 
wall or horny outer part of the hoof, thus preventing the risk of pricking 
the vital or inner part of the latter, whilst a sort of rib or pattern is pro- 
vided at the lower surface of the shoe, which increases the durability of 
this latter, and prevents the head of the nails from coming into contact 
with the ground, and thereby becoming rapidly worn out. 

2769. F. Frencu, Dublin, and E. C. Warner, Brighton, ‘‘ Horseshoes.” — 
Dated 23rd September, 1869. 

The inventors propose to mould, or otherwise make, the improved shoes 
of the same pattern as the different kinds of metal shoes now in use ; but 
somewhat thicker, say about two-thirds of an inch in thickness, and 
connect the shoe to the horse’s foot by nails. By these means a light 
shoe may be obtained not liable to slip in wet or frosty weather.—Not 
proceeded with. 

2779. R. Corwis, Webber-street, “ Propelling velocipedes.” — Dated 24th 
September, 1869. 

The driving wheels are ted by a ked axle in the usual 
manner, and support a frame with which the steering wheel or wheels 
are also connected. The inventor forms the driving axle with three 
cranks, the middle one of which is placed diametrically opposite to the 
two others, which are precisely similar to one another. Tv these two 
latter cranks are connected short rods forming links, which are jointed 
to the ends of treadles, the other ends of which are also jointed to links 
or rods connected with the frame. To the central crank is alsoconnected 
a rod, to the upper end of which is jointed a perch or bar carrying the 
rider’s seat, the other end of the perch being pivoted to the framing. 
The seat being thus mounted on a cranked shaft will have a rising and 
falling motion at each revolution of the driving wheels, as well as the 
treadles, which always move in the contrary direction to the seat.—Not 
proceeded with. 

2780. - H. Davis, Notting-hill, “ Skips’ compasses.”—Dated 24th September, 
1869. 











The inventor mounts concentrically within the compass bowl a ring 
frame carrying a toothed wheel | say, ninety or 180 teeth ; this 
wheel gears with a-toothed ring fixed within the compass bowl, and 
having 360 teeth. Then, by turning the toothed wheel, the ring will be 
rotated within the bow], and the toothed wheel will make either two or 
four turns for each revolution of the ring. The ring is graduated on its 
circumference, and haa a pivot upon it which supports a compass card 
of somewhat less than half the diameter of the ring. The pivot and the 
axis of the toothed wheel are on — sides of the centre of the ring, 
and these are all placed in a straight line which is a diameter of the ring. 
—Not proceeded with. 

2784. J. W. Morcan, Liverpool, “ Skips and mooring anchovs.”—Dated 24th 
September, 1869. 

This consists in constructing an anchor with a wrought iron shank 
arms and palms, and crown block. To form the shank the inventor takes 
a suitable block or pile of iron, and forges or draws the same te .the 
required size and shape, forming on the butt end a pair of jaws toreceive 
a butt end on the inside of the crown of the anchor for forming the joint 
connecting the arms and shanks. The reverse or small end he fits witha 
shackle, and makes provision to receive a stock, if it is desirable to use 
one. When he does so it may be of any approved form. To form the arms 
and palms from a suitable pile or block he forges or draws the same to 
the required shape, but in a straight direction, afterwards bending them 
to the required curve, which he prefers should partake of the horseshoe 
contour ; then takes a suitable block or pile, and forges the crown block 

ith a transverse slot in the centre of one side, which forms the top or 
head of the crown, which is plain or nearly so, which slot receives the 
crown or centre of the arms. The plain of the block is rounded at 
both sides to a line with the inside of the arms; it is then curved inwards, 
and again slightly outwards and inwards. He then rounds off the inner 
edge to form the centre butt of the knuckle or butt-hinge joint, connect- 
ing the same with the shank by a transverse piu or axle, projections on 
the inside of the "gee preventing the shank and arms opening out 
beyond the desired angle. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2696. C. G. Hitn, Nottingham, *‘ Manufacture of ruches."—Dated 1ith 

September, 1869. 

In order to produce loops of a better form than are produced by the 
means above referred to, the ribbon or material is lapped upon the spiral 
in a direction opposite to that in which heretofore it been lapped, or 
in a direction opposite both to the spi itself and to its direction 
of rotation. It is preferred to use a double-threaded spiral, 
and to lap the ribbon on each thread of the spiral, the ribbon 
carrier revolving twice for each rotation of the spiral. The 
threads of the spiral are made broad and flat, that they may 
act as meshes to hold the loops open, by which he gets a more marked 
crossing of each loop. The spiral may be made with more than two 
threa*s, the ribbon or ribbons being lapped accordingly. The band may 
be formed by cementing in the usual way or by sewing the loops down 
by a sewing hi The hinery which it is preferred to employ is 
such as is described in the specification of a patent granted to the same 
inventor, dated 8th April, 1868, No. 1186. 

2697. J. T.Sanrorp, New York, U.S., “ Manufacture of felt.”—Dated 15th 

b 1 








ly of 
action ; for the same reason it is desirable always “to employ two at 
once, 
— in the two metrical portions off the apparatus for the pur- 
pose ing gnetic action. 
aes = ALMAN, Gower-street, ‘“ Mariners’ 








"—18th September, 


The inventor employs a magnetic needle common! cal 
i y so-called, and 
yee = an ordinary compass needle with this difference, that he keeps 
one cf the poles (say the south le) neur the centre or pivot of the north 
pole, at the end farthest from the pivot or the centre of rotation. This 
— — ee oe this pivot called pivot A. To the end of needle 
— ple Ny mney. pole the inventor fixes an arm of brass, or 


tinuation of n le 1, from the cen Sates a8 © oon 





gnetism, and p 

or south pole. Now, on this arm 
and at some distance from the south pole, a Amichter fixes another 
pivot, and «v this pivot he places another needle or magnet. Thus the 
needle 1 revc'ves on the fixed centre or pivot A, ha on the brass end 
another pivot and needle, which needle revolves not ly around its own 
centre, but also around the centre or pivot on fixed centres. Needle 2, 
—_ its movements, the inventor calls a satellite needle, — Not proceeded 
with. 


eee J. vag Darlington, “ Railway locking apparatus.”—Dated 2ist 


eptember, 1869. 
The inventor employs flat bars or plates capable of sliding horizontally, 


-and provided with slots or perforations, in which work pins, bolts, or 





pt » 1869. 

The object is the fulling of felt cloth from the bat, in such a manner 
as to e the operation continuous, while at the same time the fulling 
is so effected as to render the cloth firm, soft, and le, with ut the 
necessity of passing it through the usual machinery for pulling and the 
usual process of tentering after the cloth has been fulled. 

2707. G. A. C. Bremue, Liverpool, “ Breakening and softening flar.”— 
Dated 16th September, 1869. 

A toothed wheel is fixed on the reciprocating shaft, and one or more 

ual pinions turning freely on their axles are held in gear with this 


ime mover rotates the pinions and crank sbafts are caused to vibrate 
n an are described from the centre of the reciprocating shaft. 
2715. J. Becicanp, Manchester, “‘Looms for weaving.”—-Dated 18th Sep- 
tember, 1869. 

This consists, First, in an improved construction of metallic or other 
heald made open or without eyes. Each heald is made of two doubled 
wires or yarns, one attached to the bottom and the other to the top of the 
frame, the “‘bights” or bends of the wires being interlaced and twisted 
one round the other, oe see eee om loops. The threads laid 
through these loops will only be moved by the healds in one direction— 
‘that is to say, if y are carried b the loop above the twists the 
healds will only raise them, and if they pass through below the twists 
the healds will only depress . reverse movement of the warp 
threads—that is, the depressing in the first case and the raising in the 
latter—the inventor prop: to plish by means of transverse bars 
or rods. Thus the healds are used for raising the threads and therods for 
depressing them, and vice versa.—Not proceeded with. 

2720. C. Betien, Aldermanbury, “ Binding tapes.”—Dated 18th September, 
1 


869. 

The inventor provides in the tape loom a double set of warp threads for 
the thickened or rounded selvdge—that is, an — and a lower—and 
between these he introduces a loosely-twisted filling cord. The harness 
he so works that the upper and the lower tier will alternately be made to 
form part of the open shed for the pai of the shuttle, and he thus 
encloses the filling cord, producing at the same time a thickened or 
— selvage on one edge of the tape and an ordinary selvage at the 

er. 
2722. J. E. Dcesoure and L. Grorroy, Boulogne, ** Utilising fbrous vege 
table waste.” —Dated 18th September, 1869. 

This consists in soaking the waste for several ‘hours in boiling alkali, 
and afterwards rinsing it in water, then bleaching it in chloride of lime, 
and treating it with sulphuric acid, then a second rinsing in water as 
before, then soaking it in hot, soapy water, and finally rinsing it again. 
It is then dried by an hydraulic extractor. It is as well, before these 
operations, to free the waste of any straw, dust, or stones it may contain. 
After this process it is fit for spinning either by itself or mixed with other 
wool, cotton, or silk.—Not proceeded with. 

2726. J. L. Norton, Belle Sauvag:-yard, “‘ Looms for weaving.”—Dated 
18th September, 1869, 

This consists in an improved and simple arrang t of hanism for 
obtaining what is known in weaving as a double beat of the slay or batten 
for each pick thrown by the shuttle, and also for causing an almost entire 
cessation of motion or dwell to the slay or batten to allow the shuttle to 
pass, The inventur accomplishes this as follows :—In addition to the 
ordinary crank and crank arm he employs two connecting lines, one of 
which is connected to the slay sword and the other to a centre at the back 
part of the loom. The other ends of these links are connected to the 
crank arm at or nearly at the same point, as may be found most con- 
venient. The action of this arrangement is such that as the crank 
revulves it imparts the required double beat to the slay ur batten, and also 
causes the motion to cease almost entirely at a certain portion of the 
revolution, so as to allow time for the shuttle to pass.—Not proceeded with, 


2737. F. E. Snope, Dresden, “ Tape trimmings.” —Dated 20th September, 1869. 
The tape, when Jed into the machine, is first of all folded into edges or 

points, after which the foldings are stitched or sewed by a sewing machine 

in combination with the said machinery. In this manner tape trimmings 

may be made by the machine ready to be employed as ornaments to gar- 

ments, or for any other purposes.— Not proceeded with. 

2740. J. Ecce, Manchester, “‘ Boblinsand spools.” —Dated 21st September, 1869. 

This consists in making such bobbins or spools with a conical flange at 
each end. Bobbins or spools of this improved shape may be made of 
wood or other material. The improvements in the manufacture of bobbins 
orspools consist in making the cylindrical portion of a piece of a tube of 
drawn steel. The flanges are made of sheet steel, or other metal, stamped 
or pressed in conical dies, and having « short cylindrical boss fitting in or 
on the tube. The ends of the bobbin or spool are also made of sheet steel 
or other metal, stamped or pressed with a boss, the internal diameter of 
which fits the spindle.—Not proceeded with. » 

2745. J. Gotprnc, Worcester, U.S., “ Spindles and fliers.”"—Dated st Sep- 
tember, 1869. : 

This consists in a spindle and flier, the foot or the spindle of which is 
supported in a step or socket bearing, while its upper part or stem ex- 
rons up between the flier arms and is encircled by a disc or collar fixed 
to the flyer, the spindle playing freely in a vertical direction through the 
collar, but being held in an upright position and kept from lateral vibra- 
tions by being so encircled. 

2765. V. Cnemery, Sedan, France, “Damping and pressing cloth.” 
Brd September, 1869. 

The damping apparatus is composed of two pipes or tubes, one placed 
within the other, a space being formed between them. The inner one is 
perforated with holes, preferably at the lower part, and is furnished with 
washers or distancing _ upon which the outer tube rests; the steam 
which passes through the perforations is distributed over the entire inner 
space of the outer tube, which latter is covered with felt and perforated 
with holes, preferably at its upper part. Steam is admitted under pres- 
sure into the inner tube; it passes the perforations in the open space be- 
tween the twotubes, where it mes thoroughly distributed ; it then passes 
through the upper set of perforations and mixes itself in the felt with 
which the outer tube is covered. The damping apparatus is situated be- 
hind and parallel to a pressing cylinder, between which and a movable 
pressing bed, heated by steam, the fabric is made to pass, and becomes at 
once acted upon by the steam passing through the felt of the damping 
——, which latter may be set at more or less distance from the 
cloth or fabric, for causing the steam to impinge upon its entire sur- 
face whilst being drawn forward by suitable drawing rollers.—Not p/v- 
ceeded with. 

2770. G. A. C. Breme, Liverpool, “ Untwisting thread."—Dated %rd 
September, 1869. 

In lieu of solid rollers the inventor mounts two or three toothed 
wheels on a frame, forming, as is preferred, a tube, Hy 4 which the 
material to be operated upon has to pass, and turning freely in proper 
bearings on the axis of the tube, e toothed wheels enter through 
slots which are either parallel or under an axle with the vertical axis, or 
axis of the tube, into the tube, turn freely on their own axles, and are 
held towards the centre of the tube by springs or any other means. The 
teeth of these wheels enter the threads of a surrounding internal screw ; 
thus, while the frame rotates in the axis of the tube or its own axis, 
carrying along the toothed wheels mounted thereon, and gearing intothe 
surrounding internal screw, these toothed wheels receive the required 
compound movement, namely, a rotary motion on their own axles, and a 
rotary motion on the axis of their frame or tube ; but if the frame is held 
stationary, and the surrounding internal screw rotates on its own axis, 
or the axis of the frame or tube, the toothed wheels receive only rotary 
motion on their own axles. In order now to effect the untwisting and 
unlaying, the inventor combines two sets of such toothed wheels within 
the same framing in manner represented. The material under operation 
is entered into the tube at the mouth, and is caught by the first pair of 
toothed wheels. The apparatus is then set in motion by a strap or band 
which passes over the tube, causing it to revolve. 

2778. W. Stnane, Glasgow, “ Dressing and beaming warps.” 

Septembe-, 1869. 

consists in arranging a revolving brush, supplied in any convenient 

way with melted tallow or other lubricant to act on the warps after they 
leave the drying cylinder of a“ tape” dressing or similar machine, and 
before they are wound on the beam. The final application of a lubricant 
in this way removes the harshness which the drying imparts to the warp. 
The improvement relating to beaming consists in imparting a peculiar in- 
clination or twist to the flat pins used in the slashing method of ing, 
in consequence of which the pins properly spread and separate the warp 
threads so that they do not cruss euch otber as they run upon the beam. 
2781. W. J. Patmer, Reading, “ Manufacture of paper.”—Dated Mth 

September, 1869. 

The object is to effectually remove all bard or uncooked pieces, knots, 
or other like matters from the pulp or half stuff of wood, or other fibrous 
materials, which have been boiled for the purpos: of manufacture into 
ae. To effect this object a machine is employed constructed in the 

ollowing manner: In the upper part of a box or case are fixed two 
knotter plates set at an angle with each other. Within the V formed by 
the said knotter plates, are placed two or more fans or iron plates, fixed 
on spindles and revolving, and on the undersides of the said knotter 
lates are also fixed two or more of such fans or revolving iron plates. 

e machine being supplied with water, and the various fans or as 
iron plates being set in motion, the boiled pulp or half stuff is suppli 
by hand, by shoots, by lifters, or otherwise within the V formed space 
enclosed by the knotter plates. The fine fibre is then by the action of 
the hine drawn or washed through the knotter plates, and runs with 








Dated 


Dated Mth 





wheel by arms, radii, or a frame turning 1 ly on the F ng 
shaft so that the centres of the pinions are equidistant from the centre of the 
reciprocating shaft,and in pr ulso equidi tfrom: each other. On 
theaxles of theone or more pinions, as well as on the shafts without pinions, 
but in the same distance from the centre of the reciprocating shaft as the 
pinion shafts, are fixed cranks of equal length, which, by meuns of their 
crank pins, are connected to and held parallel to each other by a ring 
turning on an eccentric, the eccentricity of which is equal to the length 
of the cranks, and which eccentric turns loosely on the reciprocating 
shaft, and receives arotary motion in one direction by means of a pulley 
or wheel attached thereto, and also turning yer the ae, nage | 
ava means of a strap or any other suitable gearing from any 
convenient prime mover. ¢ frame carrying the one or more pinions 
and crank shafts is connected by a conn rod to a crank or eccentric 
fixed on a continuously rutating shaft or ie mover, so that as this 








the water into the lower part of the box or case, and thence by taps or 
otherwise into drainers, cisterns, or chests placed to receive it. The hard 
or uncooked pieces, knots, and such like matters, are retained by the 
knotter plates within the V and taken out of the bottom thereof when 
e machine is at rest. 
2787. W. Harper, Bolton, “ Drying fabrics.” —Dated 25th September, 1869. 
The inventor employs a stationary machine to deliver the fabric, and 
suspends it on movable rails which are connected to endless chains a passing 
around drums or pulleys mounted on bearings fixed at each end of a dry- 
ing stove. One of these drums or pulleys is driven slowly round by 
a train of wheels and pinions or other equivalents connected to the 
machinery for delivering the fabric. When the hine is in tion a 
fold of the fabric descends in the space between two of the rails on the 
endless chains, and, as these chains are moved gradually forwards, as soon 
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as one foldis let down the rails have been moved so far as to bring another 

space positiun to receive another fold of fabric, and these operations 

proceed until the stove is full, or until all the fabrics aresuspended. 

2792. J. Worratt and J, Kersnaw, Manchester, ‘ Folding piece goods.”— 
Dated 25th September, 1869. 

At either side of the table, and at a suitable height above it, there is 
mounted automatic apparatus for putting in and a the tension 
rods, which rods, instead of severally extending across the fabric or the 
whole le of the folds, are caused to advance from ite selvages 
and meet in the middle of the fabric, by which means withdrawal 
without creasing the fabric is readily effected. 
27u3. 8S. G. ARCHIBALD, Edinburgh, ‘‘ Carding oakum.”—Dated 25th Septem 

v, 1869, 

The material to be operated upon is spread upon a feed sheet, which 
delivers it to a pair of fluted rollers, on passing from which it is combed 
out by a revolving drum, which is called the main cylinder, and which is 
5 ed with a surface of points or teeth, set in wood, leather, or any 
suitable material, strong steel pins set in wood being preferable. To the 
periphery of this drum are adjusted two or more s er rollers similarly 
sovered, but revolving at a much slower speed. The material carried 
cound by the main cylinder catches on the teeth of the works, and is thus 
“urther opened and combed out, the fibres remaining in the teeth of the 
workers being removed in gach case by another roller of similar size 
revolving at quicker speed, and which restores such fibres to the main 
cylinder. In order finally to remove the material a roller set with points 
at a considerable angle is made to revolve yery slowly, and as close as 

racticable to the surface of the main cylinder, which it thus strips. The 
Kores accumulated on this roller or “ doffer” are taken off by the action 
of what is known as a doffing knife, or by other suitable means, such as 
drawing-off rollers. As the fibres combed cut und laid parallel are 
detached from the doffer they are gathered together, and at the same 
time twisted into a strand by a revolving funnel, through which ron & are 
drawn by drawing-off rollers. The strand is then wound on to « revolving 
spindle or bobbin so as to form a ball. ; 





Class 4.—AGRICULTURE. 
Including Agricultural eg aaa Implements, Flour 
, LC. 


2743. P. J. Kurrz, Baden, “ Chaff cutters.”—Dated 21st September, 1869. 

This consists in a peculiar arrangement of gearing for verifying the 
length of the cuttings produced by a chaff cutter or a similar machine, in 
which a change of speed is desirable. For this purpose theinventor forms 
all the change wheels on the plane of one disc, in such a manner that the 
working teeth or surfaces are concentric with each other, while the drivin, 
pinion or sleeve is movable upon a shaft lying parallel with the aforesai 
disc. As the pinion or sleeve is moved closer to or farther from the centre 
of the disc it acts upon a series of teeth or frictional surfaces of smaller or 

ater diameter, and so imparts an increased or diminished speed to the 
feed rollers, so as to vary the length of the cuttings aa required. 
2758. A. 8S. Warrremore and J. E. Atwoop, Manayield, “‘ Thrashing ma- 
chines.”-—Dated 22nd September, 1869. 

Rotary flails are used in preference to beaters rigidly connected with a 
revolving shaft. The principal feature of the invention consists in pro- 
viding for the support of the grain being thrashed a bearing just out of 
reach of the flails, or beaters if used instead of flails, so that the flails or 
beaters may operate upon the heads of the grain as they me Ret project 
over and beyond the bearing, and while receiving no support ctly below 
the point of operation of the flails or beaters, the bearing on which the 
grain rests merely serving as a support to the straw or stalks during such 
operation of the flails or beaters on the heads. This process or mude of 
action prevents injury to the straw and economises the driving power. 
2760. E. Hernucewicz, King William-street, ‘‘ Securing sencing.”—Dated 

22nd September, 1869. 

The inventor proposes to effect this by the following means, that is to 
say, to one edge of each intermediate upright aforesaid, and opposite to 
those parts thereof where the horizontal bars or wire, or rods of metal 
or wood, pass through or enter in to the said uprights, he adapts a 
metal clip which embraces each side of the upright, and he proposes to 
form a hole or opening through each side of the clip for the bars er rods 
of metal or wood to pass through, or instead of the said bars or rods 
being passed through the clip, the clip may be passed over after the rods 
or bars have been passed through the uprights; this may be done by 
making the hole in the clip forked, so as to pass over the bars or rods.— 
Not proceeded with. 

2772. A. Ropert, Paris, “ Dressing grain.”—Dated 23rd September, 1869, 

The apparatus consists principally of a vessel or chamber of any con- 
venient length and form (cylindrical by preference) for receiving the grain 
to be operated upon. The vessel or cylinder is made with perforated 
sides for the admission of air to all parts of the mass of grain contained 
in the cylinder or vessel. Within this vessel are arranged a number of 
tubes, through which hot air, steam, or hot water is made to circulate. 
A central tube or flue extends from end to end of the large cylinder, and 
is also perforated with small holes. The bottom end of this central tube 
is closed, but the upper end is in connection with an air pump or other 
exhausting apparatus for aspirating or drawing air therefrom. The 
action of the apparatus is as follows :—The grain is supplied or fed into 
the cylinder at the upper end, and falls towards the exit aperture. In 
its passage it comes in contact with the heated surfaces of the steam or 
hot water pipes, which will drive off the damp from the grain. Upon 
exhausting, air from the inner central tube with external atmosphere 
will pass through the perforated sides of the cylinder, and also through 
the descending body of grain, and will carry away the moisture from the 
grain in to the central tube, from whence it will be carried away by the 
air pump or exhausting apparatus.— Not proceeded with. 

2777. A. J. WALKER and 8. E, Warrcoms, Lynn, U.S., ‘‘ Automatic brake.” 
—Datid 2th September, 1869. 

This consists in appliances or apparatus for setting the brakes by the 
reverse action of the engine, the engine driver thereby controlling the 
whole train, This is accomplished by the check movement of the engine 
acting as a partial check to the carriages or cars, which causes all the 
carriages or cars to run close together, and this movement furnishes the 
power for automatically setting the brakes, 


Class 5.-BUILDING. 
Iacluling Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2681. T. Perter and J. Martin, Paris, * Closing doors and windows.”— 


Dutedt 1Ath September, 1869. 
This consists in theemployment of a hinge or hinged flap extending the 
entire length of the door, or nearly so, and sv arranged as to cover the space 


formed by the moving of the edge of the hinged side of the door or 
window away from the frame. Such hinge or hinged flap may be 
arranged in various ways—thus, the one part of the hinge may be fixed 
to the edge of the door or window, while the other part slides by means 
of pins or antifriction rollers between guides fixed against the door post 
or aie as the door or winduw opens or closes, and thus always covers 
the before mentioned space between the edge of the door o:1 window and 
the framing; or the one flap of the hinge may be fixed to the door post 
or framing, and the pins or antifriction rollers be made to slide between 
guides on the face of the door.-- Not proceeded with. 

2709, R. Stone, Liverpool, “ Floors and roofs.”—Dated 17th September, 1869. 

In laying this improved floor the beams extend from one wall to the 
other in narrow buildings, or they are supported at intervals on pillars 
in wide buildings, the ends of the beam resting in grooves in cast iron 
blocks. The beams fit easily in these grooves, to allow for their expansion 
and contraction, and the ends ofthe beams may project sufficiently beyond 
the blocks,to allow keys to be driven through them to connect the outer 
walls of the building. The beams are placed at about 8ft. apart, more or 
less, and upon each beam is placed as many blocks as there are joists, the 
number of joists depending upon the width of the building or on the 
space between them. The ends of the joists are placed in the upper 

ves of the blocks, and then the space between the joists is filled up 
y the flooring boards. In grooving the ends of these boards the lower 
portion fitting between the flange and the projection must be cut away 
to the extent of half the thickness of the midfeather, so that, when the 
boards ure put together, the joint between them is closed. When all the 
flooring bourds are laid they are wedged together from the walls of the 
building, but if in time the wood should shrink the wedges can be 
tightened up; by this means a perfect level floor is obtained without 
nails or other fastenings; or instead of making the flooring boards in short 
lengths, as shown and described, they may be made of any convenient 
length by cutting in them T-shaped grooves. The lower part of the beams 
and joists are provided with projecting ribs to increase their strength, 
and they both terminate in a curved 1ib to give an ornamental appearance 
to the ceiling, and in some cases the ribs may serve as supports to « light 
boarding or other partition made of glass or papier mache, or other 
material, when it is desirable to hide the lower part of the joists from the 
room below, or to deaden the sound from one floor to another, and to pre- 
vent the passage of dust. 
2748. M. MacLeop, Manchester, ‘‘ Sanitary apparatus.”—Dated 22nd Sep- 
tember, 1860. 

This vonsists in applying to them an apparatus for screening ashes and 
other absorbents, and conveying a portion of fine ashesor other absorbents 
under the seat on to the excreta. In performing the invention the 
inventor places a screen in a slanting direction behind or near the privy, 
and under (his screen is a slanting guide board, which contains the fine 
ashes under the seat of the privy. By this means every time ashes or 
other absor bents are thrown on the screen the fine portions drop on the’ 
excreta, or are reserved for deodorising purposes. A trap door may be 





placed at the end of the spout or le board, and this door can be opened 
ond dosed by 2 bentin seins SS ee 
connected to the door ot bok ae the coarse are 

from which they can be removed to be 





Class 6,—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, de. 
2692. T. ResTe.t, Birmingham, “‘ Breech-loaders and cartridges.” —15th 

Septenber, 1869. 


This consists in so constructing and arran the that the 
raising and throwing aside of the closing block in the act of 
opening cocks the gun and ejects the case of the 
exploded cartridge. This is effected in the following manner :—The 
inventor forms an incline on the joint of the breech block, or in 

@ barrel or ordinary tail pin. A steel stud or projection on a 
needle working in the block slides upon this incline when the block is 

reby causing the ni to move backwards. The motion of 
the needle compresses a strong spiral s) . On the underside of the 
block is a strong flat spring let into the ly of the block, the said flat 
8 ha at its extreme end two projecting points. One of these 
points takes by the action of the flat spring into a notch formed in the 
needle, when the needle is forced backwards, and thus cocks the gun. 


2711. O. H. J. Kraa, New Broad-street, “* Fire-arms.”—Dated 17th S:ptember, 


1869. 

The breech chamber is open at top, and in it fits a movable block con- 
taining a central bolt with two projections below, in the a between 
which fits the arm or pin of a crank, or an eccentric or suitable contrivance 
may answer the purpose of impurting a swinging motion to the block 
above named, which turns on a pin fixed at the upper rear part of the 

chamber, after first, during the early part of its movement, having 
"estos a receding motion to the bolt contained in it. The block is thus 
rought in a forwardly regen! amg with its forward end opposite the 
magazine containing the cartridges, the magazine being a tube closed in 
front, fixed under the barrel, and fitted with an inner tube containing the 
cartri , and a compressing spring acting on a compressor, plug, or piston. 
The entrance to the e is closed by a latch, but on ti that to 
one side a cartridge is pushed out by the spring and forced into space 
vacated by the receding motion of the bolt. At the same time the cock 
is pushed in to full or -cock position and the middle drawn back.— 
Not proceeded with. 


2747. R. L. Hickes, Liverpool-street, “ Cartridges.”—Dated 21st September, 
186: 


In order to construct a cartridge o> oy its own percussion, but 
without a case, requiring to be drawn back out of the after firing, 
the inventor forms the base of the cartridge of a roll or thick wad of 
paper, rendered explosive by the process described in the specification of 
a patent granted to Constant Reichen, dated 2nd September, 1865, 
No. 2266; or it may be by other convenientprocesses, as by treating it with 
nitric acid, to convert it into gun cotton paper. In the centre of the wad 
the inventor fixes the percussion arrangement of the cartridge, which 
may be such as is now commonly used in breech-loading cartridges. The 
powder case of the cartridge may also advantageously be of explosive 
paper, or it may be of skin or thin paper, which will be consumed by the 
explosion. 


2753. J. T. GREENFIELD, Dover, ‘‘ Side arm for ordnance.”—Dated 24th Sep- 
tember, 1869. 

The object is to supersede the sponge and searchers at present em- 

loyed for clearing the chambers and rifling of ordnance, and which have 
aon found very defective in practice, and consists in substituting in lieu 
thereof an implement or side arm, which shall perform the double office 
of sponge and searcher. The improved side arm or implement above 
referred to consists of a brush made of coir (or brass) let into a drum 
of wood similar to that of the present spo. head; the bristles are set 
helically around the said drum, so that they have a lay or incline all in 
one direction horizontally. The inventor also proposes to form the 
binder part of the brush-head smaller in diameter than the part thereof, 
and to have the bristles longer than those that are in front, for the pur- 
pose of enabling the longer bristles to sweep well into the deep grooving 
of rifled guns.—Not proceeded with. 


789. W. Rappacn, Paris, “ Greek fire-arms.”—Dated 25th September, 1869. 

This consists, First, in the use of Greek fire as a means of attack and 
defence in fire-arms, with continuous motive power, portative or other- 
wise, by means of a piston without a rod, whatever may be the form 
and the calibre of saidarms. Secondly, the use of a piston operating 
and working without a rod, as described and shown in the drawings, 
movable, during the charging or loading operations, under the pressure 
of Greek fire, and during th: discharge or fire under the pressure of 
condensed air. Thirdly, in toading the arm by leaying in the reserve 
barrel an empty space to compensate for the difference in the expansion 
of the metal and the liquid. Fourthly, the combination of the hollow rod 
of the pump piston, the hollow ves in the screw, and in the pump, 
valve, and the hollow screw of the handle, or any other similar means 
for preventing the formation of a vacuum under the piston, as described 
and set forth. 





Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 


2678. A. V. Newton, Chancery-lane, “‘ Extinguishing fires."—A communi- 
cation.—Dated 13th September, 1869. 

This consists in laying permanent water pipes separate and distinct 
from the ordinary water muins or supply pipes of cities or towns, which 
pipes shall receive their water from the navigable waters or streams on 
which such cities or towns ure built, or near which they may be located, 
whether the same be salt or fresh, pure or impure water. This system of 
fire department pipes, thus receiving their supply of water from the water 
fronts, are filled by one or more stationary or floating steam engines, one 
or more of which (if more than one be employed) may be kept constantly 
in operation.—Not proceeded with. 

2683. M. Grouse, Southampton-row, “ Envelopes.” —Dated 14th September, 


1869. 

Instead of cutting, folding, and gumming envelopes, as heretofore 
commonly done, and instead of trusting to the adhesiveness of the gum, 
or of a wafer or sealing wax, for the purpose of fastening or securing the 
upper ‘lap or closing piece of envelopes, the inventor so cuts, arranges, 
folds, and interposes, or introduces one portion of the envelope between 
and tbrough other portions, and combines the parts thereof together by 
means of slots or slits, and tongues, or interlocking pieces, as to combine 
the folded parts of the envelope together, and fixes or secures them, when 
the contents are placed within the envelope, so as to insure detection in 
case of any attempt being made to surreptitiously remove or abstract the 
contents. 

2693. L. A. Kerrie, Philadelphia, U.S., “‘ Buckle and button hole.”—Dated 
15th September, 1869. 

This consists of a buckle combined with a spring wire button-hole and 
strap loop, or without the strap loop the buckle and button-hole may 
be Y awe 4 of a continuous age of wire, which latter is adapted for 
permanent attachment to the back of the suspender. The strap loop 
for receiving the end of the strap, after being passed through the Sane, 
is received by the prongs. A space is sometimes made to answer the 
same purpose, namely, to receive and hold down the loose end of the 
strap projecting beyond the prongs. The wire forming this space serves 
as a shaft for attaching the two parts together, except when no joint or 
hinge is required, where it acts us a rest and shield for the prongs as well 
as to receive the end of the strap or suspender. 


2695. D. H. Dauzats, Paris, ‘Geographical game.”—Dated 15th Septem 
ber, 1869. 

This game consists, First, in a map, say of France, divided into small 
squares, which make it a sort of draught d. This arrang t has 
been chosen in order that each department may be placed at least in part 
in one of these small equal squares. In this part are inscribed the name 
an¢ the arms of the principal town of the department which occupies it, 
as well as the name of the department in larger characters. Secondly, in 
eighty-eight pieces or pawns—the number of these pieces is unlimited, and 
will be regulated by the number of departments, counties, or other topo- 
graphical divisions of the country represented on the map—each displaying 
on one side the name of the department, and on the other the arms and 
the name of the principal town of this department. One-half of these 

‘eces will be of one colour, the other half of another colour, or white. 

n each corner of the map there are six squares to receive six pieces (in all 








to close and secure one of the doors of the press, but may also be em- 

ployed to secure the bed when it is raised, and it is nevertheless desired 

to leave the press open. 

2734. P. Wispom, Brooklyn, U.S., ‘‘ Twisting and curling hair.”—Dated 
Pa ome ames of aay | echanism generall 

e e is com: a m or dle, 

placed horizontally, by means of which the picked hair — ort 

and to which motion is communicated to turn the spindle rapidly by any 

suitable power. To this spindle the picked hair is fed, first be- 

tween two rollers so as to accommodate 

or smaller quantity of hair. To confine the twisting to that purtion of 

the hair wit the spindle, and thus make the twisting more complete, 

the hair is passed once or twice around one of such which also 


pre being 

such spindle the twisted hair rope passes to and through a curling tube 
fixed to the frame, and which is open at its mouth or lower end, and has 
in one side an communicating with the interior cavity, which 
ri) is in the side of the tube opposite the twisting spindle, so as 
the rope passes into such opening, and down through the tube, it is wound 

round such tube, and mage to take a short or sharp bend or turn 

nearly at a right angle, over the edge of the opening, and a further bend 
or turn in passing down through or out of the tube. 

—_ = H. Cuatwin, Gresham-street, “‘ Umbrellas.” —Dated 22nd September, 


In order to prevent the joints by which the stretch are ted 
with the runner from cu’ or wearing the silk or covering of the um- 
brella, or sunshade, the inventor applies to the runner a guard of 
vulcanised india-rubber ; this guard is made to embrace the runner tightly, 
and the portion which so fits the runner has a flange of large diameter 
and of a cup-like form upon it which envelopes the joints between the 
runner and the ribs and jet; from the flexible nature of the material of 
which it is made it yields to allow of free uction of the joints. 
ey = J. GRISWOLD, Boston “Sewing muchines.”—Dated 22nd September, 


The i itor cuts an opening through the metal at one side of and ex- 
tending into the ordinary eye of the needle, and at about the centre of the 
same. The two portions of this divided side have their adjacent ends 
reduced to a point or nearly so ; the two points or projections thus formed 
are turned inward with such a curvature or bend that the opening be- 
tween them permits the entrance of the thread into the eye (the « opening 
being slightly enlarged by the pressure exerted in introducing the threads. 
but will not allow it to return and escape therefrom. 

— A L. Morton, Camberwell, ‘‘ Stoppering bottles.” —Dated 24th September 
59. 


The inventor forms a ye me of glass or other suitable material, 
cylindrical, and of a button shape at one end, the other end being plain 
and rounded off, the said cylinder being formed smaller than the opening 
in the neck of the bottle; and upon and over the button-shaped end of 
the cylinder he passes a cap of vulcanised india-rubber, which, by its 
elasticity, adapts itself closely around the head and shank part of the 
said button-shaped end, and thus forms the stopper. Into each bottle 
the inventor forces one of these stoppers, with the button-shaped end 
downwards, so as to be inside the bottle the size and shape of the india- 
rubber cap aforesaid, being such as to prevent it from being removed 
from the bottle.—Not proceeded with. 

2785. T. B. Dart, E. AXMANN, and T. W. WiLuin, “* Watches.”—Dated 24th 

September, 1869. 

The object is the construction of watch cases from sheet steel, in order 
to make them exceedingly cheap and durable, also the construction of an 
endless screw or worm, upon a ee gues through the pendant of a 
watch and terminating in a knob, in order to wind up without a key, the 
screw or worm being geared into the wheel of the going barrel, and also 
in the dials of watches, which are to be of steel, with the figures stamped. 
or embossed upon them.—Not proceeded with. 

2790, L. P. Turner, Birmingham, “ Buckles.”—Dated 25th September, 1869. 

According to one arrangement of this invention the buckle or fastening 
consists of two parts, namely, of a rectangular frame and a movable slide 
consisting of a single-rounded bar working in the said frame. The short 
sides of the frame are made hollow, and in the said hollow sides the ends 
of the movable slide or bar work. The said hollow sides are made in one 
piece with the frame, that is, the frame is provided with concave project- 
ing pieces, which pieces by being bent over concave parts in the frame 
form the hollow sides described. The movable slide or bar is placed in 
the lower half of the hollow sides before the upper half is dened or bent 
upon the lower half. The slide is thereby retained in the frame, and can- 
not be separated therefrom. 








Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

2744. J. Jacosi, Kladno, Bohemia, ‘‘ Removing phosphates from ores.”—-Duted 

21st September, 1869. 

This consists in treating ores containing phosphates by sulphurous acid 
and subsequently washing the ores thoroughly with water. In some 
cases other compounds of sulphuric and oxygen may be used instead of 
sulphurous acids. If the ores contain sulphides or carbonates they ought 
to be calcined, if they are very dense they must be broken up or ground 
to a convenient size. 

2746. R. D. TurNER, New York, U.S., “‘ Purifying alcoholic liquids.” —Dated 

21st September, 1869. 

This consists, First. in treating alcoholic liquids by exposing them i= 
a@ mist or spray form to the oxidising infil of atmospheric air; 
Secondly, in the separation of the lighter from the heavier grades of oil 
and other liquids, by or through a spray action, as produced by a blower 
operating in connection with spray pipes or tubes; Thirdly, in the com- 
bination of air pipes and liquid pipes, arranged radially around the 
chamber ; Fourthly, in the combination of a strainer with a spray chamber 
arranged above the spray tubes for the separation of the spray from the 
escaping air; anc Fifthly, in the combination of the liquid channel, air 
channel, and their pipes, with the chainber. 

2749. J. Winpsor, Braddan, *‘ Preserving potatoes.” —Dated 22nd September, 

1869. 


This consists in passing the air used in such process through or over 
charcoal placed in the hot air chambers, or ch ls, or in other place, or 
way, 80 Speed that the air shall be caused to pass through or over the 
charcoal while such air is passing along or after it has left the pipes or 
surfaces by which it is heated, and before it comes into contact with the 
potatoes. 

2756. A. Sevrertu, Brunswick, “‘ Purifying sugar and syrups.”—Dated 
22nd September, 1869. 

The pieces of sugur are worked directly in the vacuum pan, either with 
a solution of sulpl acid in water, which does not contain more than 
1 or 1} per cent. sulphurous acid, or of the gas of sulphurous acid. The 
inventor mixes in the vacuum pan 100 parts of u concentrated solution of 
sugar of 28 deg. to 42 deg. Baume, and three to fifteen parts of a solution 
of sulphurous acid containing 100 parts of water, of one to one and a-half 
part gaseous sulphuric acid. He then thickens the mixture to the ordi- 
nary concentration of boiled sugar masses. During the evaporation the 
sulphurous acid is pletely porated, The juices are improved in 
taste in a way which cannot be obtained by applying great quantities of 
arimal ch 1. The di ble taste of the beetroots is completely 

d from soluti of beetroot sugar. The alkalis of beetroot 
sugar solutions and salts of coarse sugar containing alkalis are neutralised, 
and their noxious influence on the crystallisation of the sugar is pre- 
vented. 

2702. W. Rerrison, Li l, ** Potters’ glaze.” —Dated 16th September, 1869. 

This consists essentially in the employment of phosphate of lime, 























twenty-four pieces), twelve red, twelve white. Play then goes on 4 
to the following rules, which are so framed that, in order to win, the 
player must naturally seek out the position of the departments.—Not 
proceeded with. 
2699. C. Mour and 8. EB. Smita, Birmingham, “ Manufacture of bird 
cages.” — Dated 15th September, 1869 

The object is the better securing of the wires m the bands or hoops of 
bird and other ae. The inventors form the band of a strip of metal, 
which is first doubled, then pierced through the double, near the top or 
doubled edge, at suitable distances, to receive the wires ; after which the 
free edges of the band are opened out and folded back from the centre, 
forming this section, or any other suitable one, by which a flange, or 
more t! one flange, is produced, through which the wires are inserted. 





preferably in combination or admixture, with any of the substances or 
compounds at present used for glazing articles of earthenware and coating 
seggers.—Not proceeded with. 
2719. N. J. Dor, Ampsin, Belgium, ‘‘ Manufacturing crucibles.”—Dated 
18th September, 186y. 

ists in the bined use of several hydraulic presses, so as to 
give to the plastic material the requisite I by submitting it to 
great pressure, which is equally spread over all parts of the vessel to be 
manufactured. After having been submitted to the ordinary preparation, 
or kneading process, the clay is formed into balls or lumps of a size and 
form corresponding to the vessel to be manufactured. This plastic 
material is tuen submitted to various mechanical actions, First, the 
formation of the lump, and afterwards in the manufacture of the crucibles. 











Solder is then run into the flange, thus fitting the doubled part of the 
band, and surrounding each wire and firmly securing the whole togeth 


or other vessels, and thus acquires a degree of com: ess which it is 
impossible to attain by the processes now in use. ‘his compactness and 
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-solidity of the material causes considerable cconomy in wear and tear, 

more especially in the mannfucture of volatile metals, such as zinc, which 

ure often obtained from corrosive ores, the action of which the most 

- refractory vessels of the ordinary manufacture cannot resist. 

2724. J. G. WILLANs, Saint Stephen’s-crescent, “* Iron and steel.—Dated 18th 
September, 1869. : 

This relates to obtaining a mixture of granules of cast iron and oxide 
in a more perfect manner than heretofore, for subsequent treatment in 
other the oxide or oxide cinder is brought to a 

thereto in a reverbera- 


and the oxide and granules are then removed from the 
eg pte Dag ag ha 


ey a 
rendered malleable, or the ules may m 
melted oxide or oxide cinder run into the ie gst the l 
80 as to produce blocks convenient for removal, or the two materials (cast 
iron granules and oxide or oxide cinder) may be placed in the 
cold state in any convenient vessel or furnace and the cinder melted 
through the granules, and the mixture d and Ided, or other- 
wise treated, as may be convenient, to prepare it for use in the furnace in 
which the mixture is to be rendered malleable. 
2739. H. Cocxry and F. C. Cockrey, Frome Selwood, “‘ Scurfing retorts.”— 
Dated 21st September, 1869. 
The ap; tus consists ofa pipe about five or six inches, more or less, 








bent over at the edge for the of receiving one or more leather, 
india-rubber, felt, metal, ~~ le, or cement washers. The cover is then 
placed on the of the ly of the keg, and by a suitable or ordinary 
o— being on the same it is squeezed or fastened down 
a firm bearing, when the edge of the body is embedded in the washer 
in the cover and es a firm joint. The clips are then soldered 
or fastened down, the pr en ed from the keg or case, and 
it is perfectly air and water-tight, thus obviating the great difficulty which 
has hitherto been ex in retaining the oil or other liquids in fluids 
or other goods, as well as forming a cheap package for transporting cutlery 
rifles, or other bright goods without the danger of their being affected by 

the atmospheric air or water.—Not proceeded with. 
2759. H. R. Minus, Bristol, “‘ Locking safes.”—Dated 22nd September, 1869. 
This consists in or securing the doors of safes and other deposi- 
tories to the frames thereof in a more simple manner than heretofore. 
The inventor to effect this by the locking bolts in a 
separate case or box, which he affixes to the of the door of a safe 
(for — the case or box being nearly the size of the door; he 
employs four sliding bolts, and arranges and disposes them one ut each 
side of the case, a one at top and bottom thereof, inside it and near to 
its edges. He mounts the bolt in guide pieces, in which they slide 
ae to each other in a straight line, two vertical and the other two 
orizontally: and at the centre of the case he mounts a partially re- 
volving piece of metal or boss, carrying two or more arms which are 
ted to the af id sliding bolts, and forms a square hole through 








in diameter, which is i in the back end of the retort, and proj 
through the wall of the retort bench. The pipe is fitted with a m 
plate or disc of such a size as, while it nearly covers the area, allows it to 
naa freely backwards and forwards when uired. A rod is fixed to 
he centre of the plate and terminates in a le at the other end. 
Attached to the , and also to the plate before mentioned, are wings or 
radial plates, so disposed as to divide and direct any current of air that 
may pass through the pipe. When not in use the pipe is closed by a 
cover. 
2768. W. J. Turner and H. Yewpa.t, Bradford, “ Bisuiphates.”—Dated 
23rd September, 1869. 

This consists, First, in the employment of a blast for the manufacture 
of bisulphates; Secondly, in the arrang t and bination of 
machinery or apparatus for the manufacture of bisulphates ; Thirdly, in 
the composition of a bath for bleaching or preparing, for dyeing or 
pointing the textile fibres or material. 

2771. J. M. and J. B. Spence, Manchester, ‘‘Manufacture of disinfect- 
ants.”—Dated 23rd September, 1869. 

The inventors take proto-compounds of iron and treats them with 
sulphuric or muriatic acid, by which means they produce sulphate or 
muriate of iron in a dry powdery condition, well suited to be used as a 
disinfectant. The compound of iron which they prefer to use for the sake 
of economy is the slag of the iron facture, ly called tap 
cinder, or that derived from the regulus of copper smelting, or similar 

manufacturing process, andwhich are proto-silicates of iron. The aforesaid 
slag is broken up or ground by any ordinary machinery, and to it is then 
added a quantity of sulphuric or muriatic acid, and the whole is well 
stirred together, and the result will be either sulphate or muriate of iron, 
which, altbough when dry, is caked together, Ts in a loose, pliable con- 
dition, and may readily be ground into particles of any required degree of 
fineness. 
2795. J. Sruart, Limehouse, ‘* Treating ores.” —Dated 25th September, 1869. 
This consists in subjecting the ores of metals and their products, such 
as, for example, the roasted sulphides of the metals, to the action of 
chlorides of sodium, or of chlorides of potassium, in conjunction with 
silicates of alumina, or cx ds of alumina and silica, at an elevation 
of temperature, and either with or without the vapour of water. It is 
referred to use as most convenient clay, felspar, or fullers’ earth. This 
is done in retorts, ovens, reverberatory furnaces, or in any other con- 
venient way of applying heat. Through this treatment certain reactions 
take place, chlorides of the metals in the ores under treatment are 
formed, and aluminates or silicates of soda or potash are also formed. 
From the chlorides so formed the inventor manufactures the oxides, or 
the carbonates of the oxides of the metals, or the metals themselves, as 

















may be desired. From the aluminates or tes of soda or potash so 
ormed soda or its carbonates are obtained. 
Class 9.—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2671. W. A. LyTrLe, Hammersmith, “ Telegraph posts.”— Dated 17th 
September, 1869. 

The inventor forms the post of cast iron, cast upon a tubular or solid 
rod of wrought iron, which thus forms the axis of the it, like the wick 
of a candle inside the wax or fat. He does not confine himself to any par- 
ticular shape for the outer or cast iron, but one of the best forms shows, in 
a cross section, the wrought iron in the centre, surrounded by a ring of 
cast iron, from which radiate two, three, or four webs of cast iron. The 

may be secured in the earth by buckled plates or any other well- 
nown means. If a wrought iron spiral earth screw is used for the pur- 
pose the iron of the screw should be part of, or should be welded to, the 
wrought iron core of the post before the core is placed in the mould for 
casting.—Not proceeded with. 
2712. A. CoLLINGRIDGE, Moorgate-street, ‘Laying submarine cables.”— 
Dated 17th September, 1869. 

The inventor winds the cable upon one or more drums or reels, each 
of which is mounted to rotate on a horizontal axis working in suitable 
bearings. The drum or drums he places in a “‘ well” formed within the 
vessel intended to lay the cable, and open to the water at bottom, similar 
to that of a “well ship,” so that the drum or drums upon which the 
cable is wound shall be wholly or partly immersed in the water, which is 
free to enter the well. The cable being thus wound on a drum or drums 
capable of being rotated may be paid out as required by means of the 
usual machinery now employed for that purpose, without any liability to 
kinks cunsequent on the twisting of the cable when paid out from sta- 
tionary coils contained in the tanks in the usual way. 

2738. C. E. ScHoELLER, South Hackney, “ Copying presses.”—20th Sep- 
tember, 1869. 

The inventor employs the ordinaryabsorbent ‘* copying paper,” damped 
in the usual manner when required for use, and arranged in the form of a 
book or otherwise, and he places such copying book or paper, with the 
letter or writing to be copied, between the folding covers, surfaces, or 
frames, formed of suitable materials, and of sufficient strength to form 
plates for applying the necessary pressure to the copying book or paper 
ene between them. The folding covers or frames are hinged together 

y metallic hinges. After the copying book or paper has been placed 
between the folding covers, such covers are caused to press upon the 
copying book or paper. This is effected in the following manner :—the 
inventor provides a link (or links) hinged to or near the edge of one of the 
folding covers, and to these links he hinges a lever or finger plate, formed 
with knuckles or projecting fulcrum pieces. Upon the other folding cover 
he secures projecting catch pieces, so formed that when the knuckles 
upon the lever are placed upon the catch piece, the knuckles and the pro- 
jecting pieces engage with each other, when by turning over the lever the 
folding covers are caused to press powerfully upon the book or paper 
between them 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2727. C. Winn, Birmingham, “Cutting metals.”— Dated 18th September, 1869. 
This consists in combining in the same machine two cutters made to 
act alternately, so as to produce at each rotation of the driving shaft of 
the machine two cuts upon the article under operation. In constructing 
a machine accurding to this invention, the inventor combines two recipro- 
cating slides or sliding arms side by side, each slide or sliding arm carrying 
a cutting tool. Each slide or sliding arm is provided with a tool-holder, 
in which the cutting tool is held. bed or saddle of the machine is 
— of a size proper to support the double slide described.—Not proceeded 
with, 
2735. E. P. Terre, pes Cuenes, Villie-Moyon, “ Heating wines.”—Dated 
20th September, 1869. 
These improvements consist, First, in employing for heating one and 
other fermentable liquids a hot bath, or a circulation in hot water, in 
lace of a circulation in steam. Secondly, in the em loyment of modi- 
‘ying or regulating the temperature of the bath, of a valve and cock 
arrang ted together for disch: ig the mere heated water 
from the lower compartment of the hot bath, and replacing it in the 
same operation by water at a lower temperature from the upper com- 
partment of the hot bath. Thirdly, in the employment of dampers in 
the chimney of the furnace, suitably arranged for regulating the intensity 
-of the combustion, and for completing the regulating action of the valve 
and cock arrangement. Fou , in the employment of a compressed 
apparatus, consisting of a pump and compressed air receiver, for assisting 
e passage of the liquid through the heating apparatus, accelerating the 
circulation, and allowing of its being transferred as it is heated from a 
lower cask to an upper or distant cask by means of pressure. 
2569. E. L. Bronpace, Middletown, U.S. “ i i mH 
moat 20h August 1869. » U.S,“ Manufacturing nails, £e. 
is consists e adoption of a steam ham toge 
reqeiaite motions and parte for pons ge Sama 
ppers w proper motions for carrying thi ‘orma’ 
of the nail. The main object of the machine is Be pd, me oy wr 
means of an active and rigid blow by the use of adirect-acting steam 
er, 
2741. R. Swirt, Hounslow, “‘ Iron kegs.”—Dated 21st 1369. 
The inventor stamps or presses a cover with a recess or hollow ridge, 





the centre of the boss, and a round one through the door of the safe, so 
that by inserting a square pointed key thereinto, and turning the key 
nay round either backwards or forwards in like manner, the sliding 

Its will be either pushed backwards or forwards for unlocking 
and locking the door as desired, or a handle may be attached for that 
purpose. 

2767. E. Wevreer, Paris, “‘ Drying machine.” —Dated 23rd September, 1869, 

This consists of a vertical frame composed of two parts placed parallelly 
to each other, and tied by cross pieces. Around this frame are bearings 
to receive hollow metal cylinders ; each of these cylinders, therefore, has 
its fulcrum upon its axle, the two ends of which rest upon each of the 
parts of the frame. These cylinders are arranged so as to form a crown 
or circle, leaving an inner space in which small wooden rollers are so 
placed as to keep the fabric against nearly the whole of the surface of 
these cylinders, At the lower part of the machine is a blowing engine, 
which sends a current of air into the space left free, which space is the 
centre of the crown or circle formed by the cylinders, and by reason of 
this ar t this hine is designated machine with central ven- 
tilation. 

2773. J. Mackenzig, Edinburgh, “ Weighing machines."—Dated Mrd Sep- 
tember, 1869. 

This consists of an apparatus by means of which a spring balance or an 
accumulating weight is substituted for the sliding and other weights 
ordinary applied to machines for weighing es ! wagons and other 
stock, and ordinary wagons and other vehicles or heavy articles. The 
weight so ascertained may also be indicated upon a diagram or sheet 
provided for the purpose. 

2775. J. FavLKNeR, Manchester, “ Exhausting gas from imines.”—Dated 24th 
September, 1869. 

This consists in affording every facility for the gas to escape and to be 
drawn off by fans, turbines, exhaust pumps, heat, or other mechanical 
means. Where gas is known to exist the inventor taps or drills holes in 
the wall and connects pipes to the holes, and then exhausts the gas by 
means before mentioned. He taps known blowers witha large hole cither 
in the solid or at the fracture, but prefers the solid, as there is more cer- 
tainty in governing the escape, and when it is unsafe for the gas to enter 
the ordinary air courses he provides pipes, sewers, or passages, to allow it 
to flow away to a safe place, or to be collected in chambers and then 
drained off in non-working hours or otherwise, as convenient.—Not pro- 
ceeded with. 

2776. W. H. Hewirr, Great Yarmouth, “ Producing designs on metal sur- 
Saces.”—Dated 24th September, 1869. 

The required inscription or device is first engraved on the metal plate 
in intaglio by any ordinary means of engraving, and thus appears sunken, 
and forms recesses or cavities. The engraved plate is then laid on a hot 
plate or steam table, in order that it may be warmed (or slightly heated); 
vulcanite, previously dissolved in the usual manner in naphtha, or other 
ordinary solvent used for dissolving vulcanite, is then poured into the 
above described recesses, hollows, or cavities of the inscription or device 
on the metal plate, so as to fill them completely. The heat of the plate 
causes the vulcanite to adhere firmly to the sides of the cavities. The 
plate is then placed between twu slabs, blocks, moulds, or other surfaces 
of ashape corresponding to that of the plate, and subjected to pressure in 
a press which presses and smooths the vulcanite filling. The plate is then 
coated with plaster of Paris (to prevent the vulcanite being forced up or 
out of the cavities), and placed in a stove or drying chamber, wherein it 
is subjected to heat by the method called “ artificial heat ;” that is to say, 
a little (say half a pint) water is placed in the stove together with the 
plate, and the stove is closed air-tight. The heat of the stove is gra- 
dually raised till it attains a temperature of 320 deg., and is kept thereat 
or thereabout for an hour, when a safety valve is opened, and the fire is 
drawn, and the stove allowed to cool down. When it has cooled the 
engraved plate is removed therefrom, and the plaster of Paris is cleared 
off the plate by rubbing. The protuberances, asperities, or projections on 
the surface of the vulcanite filling are filed off or rubbed down, so as to 
bring the vulcanite surface flush with the surface of the metal plate. The 
plate is then polished in the way usually adopted fur polishing metal 

lates. 
O78. J. 8. Gaze and J. Hynaas, Erith, “ Fire-bars.”—Dated 25th Septem- 
ber, 1869, 








The inventors cast or arrange these fire-bars in groups or sections of 
three ; by preference they are connected at intervals by narrow styips, 
with spaces between for the passage of air. The middle bar they make 
tubular, with a coupling joint at each end, whilst the adjoining bars are 
solid. These groups or sections are arranged on suitable bearing bars in 
the furnace; the tubular bars are coupled together by means of elbow 
tubes, thus forming a continuous channel throughout. 

2791. J. W. More and J. Norman, Finsbury, “ Clipping horses.”—Dated 
25th September, 1869. 

The inventors employ a comb which is formed on, or fixed to, a plate, 
having a suitable handle fixed thereto as heretofore. Upon this plate they 
form or fix guides, in which aslide, having a suitable cutter fixed thereto, 
is capable of freely working to and fro. The slide is provided with a pin 
or projection, which enters a slot in one end of a lever, working upon a 
centre of motion, and having a suitable handle formed on or fixed to the 
other end thereof. At each end of the comb a suitable distance is left 
without teeth, so that, as the cutter comes to each end of its travel, it 
shall be free of the teeth, and thereby prevent its dragging the hair at 
those parts. The comb teeth are preferred to be set comparatively fine 
and blunt at the end, so as to prevent injury to the horse or otber animal 
being clipped.—Not proceeded with. 

2794. J. C. Cusnion, Walworth, “ Mill bills or chisels.”—Dated 25th Sep- 
tember, 1869. 

The inventor forms the “ bill” of one entire piece of metal of a double- 
wedge shape in the direction of its length, or tapering towards its ends. so 
as to be thickest in the middle; and he forms a long hole in each end of 
the bill to receive the pieces of steel which form the cutting edges of the 
tool, of whatever shape it may require to be made, and having inserted the 
said pieces of steel in the “bill” or holder, he securely fixes and adjusts 
them therein by means of set screws, so that, when in use, it shall strike 
a solid blow.—Not proceeded with. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE CLEVELAND INSTITUTE OF 
ENGINEERS—THE TEES CONSERVANCY COMMISSIONERS—IRON 
SHIPBUILDING, 

Art the iron market at por sangeet Tuesday there ;was 

again a good attendance, and for all kinds of iron there was a 

capital inquiry. Pig iron was in great request, and No. 3 was 

coll at 50s. and 50s. 6d. There was a little more speculation than 
there has been for several weeks. The Middlesbrough warrant 
stores were returned as only amounting to 24,144 tons—a decrease 
of 540 tons com with the previous week. There was a better 
inquiry for rails, and I he of a good Turkish order going to 
Darlington makers. Owing to the continued briskness in iron 
shipbuilding, there was a fair business done in plates and angle 
iron. Shipments of pigs to the Continent are more active, and, 
notwithstanding the enormous and increasing a. there is 
stilladifficulty in obtaining iron for immediate delivery. The return 
of the Ir ters’ A tion, showing the make for March, has 
not yet been made up. I have reason to believe that there will be 
very little difference in the makers’ stocks, and that the make will 
be rather more than it was in the second month of the present 
year. Bell Brothers have blown in another furnace at Walker-on- 
the-Tyne, so that now there are no fewer than 104 blast furnaces 
in the North of England tantly producing pigs. Founders and 
engineers are full of work. The Standing Committee of the Board 











of Arbitration has, I understand, settled the dispute at the Witton 
Park, to which I referred a fortnight ago, by advising an advance 





f sixpence per ton in the price of puddling. There is 
new with to the strike at the Monkwearmouth Colliery. 

On Th y night the last meeting of the present session of 
the Cleveland Institute of Engi was held at Middlesbrough, 
when an interesting paper on ‘‘ Blast Furnace Hoists” was read 
by Mr. T. Wrightson, of Headd, Wrightson and Co., South Stockton. 

On Monday, at the monthly meeting of the Tees Conser- 
vancy Commissioners, held at Stockton, the engineer, Mr. John 
Fowler, a a report showing how 4 pro to 

e Tees between Middlesbrough and the ninth 
bourg 300ft. wide and 1l0ft. deep, at an estimated cost 
of £26,100. In answer to the board, Mr. Fowler stated he could 
dredge the river to a depth of 8ft. between the points named at a 
cost of about £13,000. It was decided for the present to pi 
with the dredging to the depth of 8ft. With regard to the break- 
water, to which I alluded some weeks ago, it was resolved to 
sanction the erection of a buttress at a cost of £400 or £500, in 
accordance with the suggestion of Mr. Harrison, the engineer, to 
whom the question of the advisability of further proceedi ith 
the extension of the work was referred a while ago. The chairman 
expressed a hope that some arrangement would be made with the 
ironmasters on Teeside so that slag could be ti ped at the 
breakwater, and wished that the commissioners aol enabled 
to proceed with the extension as soon as possible. Unless they 
could get some assistance from the Exchequer Loan Commissioners, 
however, there was not much probability of their'being able to 
find sufficient funds to enable them to carry out the undertaking 
in a satisfactory manner. 

Iron ay ep on the northern rivers is as active as ever. On 
the Tyne fresh orders are still coming to hand; at Hartlepool the 
yards are fully employed, and on the Tees the stocks at the diffe- 
rent establishments are full. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—COAL AND IRON SHIPMENTS— 
STATE OF THE IRON AND ENGINEERING TRADES—SHIPBUILDING 
AND IRONFOUNDING—-NEW HARBOUR WORKS AT DUNDEE— 
EXTENSION OF THE HARBOUR AT GLASGOW—LAUNCH OF TWO 
LARGE STEAMERS—NEW DREDGE FOR HARTLEPOOL—LAUNCHES 
ON THE CLYDE IN MARCH. 

Tue Glasgow pig iron market has gradually advanced during the 

past few days. At present business is being done up to 56s, 44d. 

cash, and 56s. 8d. one month. 

The shipments of pig iron from Glasgow for the week ending 
April 2nd are :—Foreign, 2485 tons ; coastwise, 571 tons ; total, 
3056 tons. From Bowling’: Foreign, 820 tons ; coastwise, 375 
tons ; total, 1195 tons. There were shipped from the port of 
Greenock during the past week 11,075 tons of coal and 2915 tons 
of pig iron. 

Makers of finished iron in the neighbourhood of Glasgow have 
not been so busy during the few weeks that are past. Orders 
drop in more slowly ; but this may be partly accounted for by the 
prolonged winter, and the complete stoppage of the Russian trade. 
There is still, however, a good deal of activity in the Coatbridge 
district, and several of the larger firms are making extensive addi- 
tions to their furnaces. 

The attention of the ironmasters has been engaged for some 
time with several new patented improvements, designed chiefly 
with the view of utilising the waste gases issuing from the coal 
used in the manufacture of iron. This is, without doubt, a move- 
ment in the right direction; and it is to be hoped that the economy 
sought after will ultimately be attained. 

Mr. Ferrie, the enterprising manager of the Monkland Iron 
and Steel Company’s extensive works, has at present a very im- 
portant patent on hand, which, if fully successful, will be of the 
utmost advantage to the iron trade generally. It was in opera- 
tion the other day for the first time, and succeeded quite up to the 
expectations of its promoters. 

he forges in Geaee and neighbourhood are all fully em- 
ployed, chiefly on very heavy forgings and shafts for the ship and 
marine engine builders. In many works there wre men and ma- 
chinery employed night and day. The rolling mills also are well 
employed in the manufacture of railway bars. 

Prices of finished iron remain unaltered ; indeed, to push fresh 
orders, customers have to be met a little. Boiler plates of the 
best class are selling slightly under the price list, a some excel- 
lent sheets have to be disposed of at fully 5s. below the quoted 
tates, 

The engineers and machine makers still continue brisk, and 
great activity characterises the shipbuilding trade on the Clyde. 
Many fresh contracts have recently been secured, and the constant 
turn-out of large steamers seems to warrant the great increase of 
building yards which has recently been made on this river. 

The ironfounders are mostly fully employed, and the prices 
they obtain are now at least fair and remunerative. Iron 
moulders are much in request, the wages of skilful men having 
risen greatly of late ; but good moulders are at present exceed- 
ingly scarce. 

‘The coal trade continues good, and a number of new pits have 
been opened, whilst old pits have opened new seams. Many of 
the proprietors are extending their works and means of communi- 
cation ; and amongst the most extensive additions lately made is 
that by the Rockorolloch Company, who have just opened a very 
extensive line of double rails between their iron works and their 
coal pits, fully half a mile distant. 

At a meeting of the Dundee Harbour Trustees on Monday it 
was resolved to construct a new graving dock of the length of 
350ft., with the capability of extension afterwards. The esti- 
mated cost is £36,000. It was remitted to the Works Committee 
to prepare plans and specifications, 

A very important extension of quay wharfage is about to be 
made in the Glasgow harbour. At a meeting of the Clyde Trust, 
held on Tuesday, it was agreed to accept the estimate of Mr. 
Milroy, as representing Messrs. Brassey and Company, for the 
construction of a new quay below Mavisvank. The amount of the 
estimate is £71,550. Operations have already been begun. 

There have been a number of launches on the Clyde during the 
past week, but two of them deserve especial mention by reason of 
the extraordinary size of the vessels launched. The one was 
launched on Saturday from the shipbuilding yard of Mr. John Elder, 
at Govan, the other on Tuesday, from the yard of Messrs. Caird ani 
Co,, Greenock. The former, named the Italy, isanironscrewsteamer, 
4200 tons gross, and with engines of 600-horse power nominal, thus 
being the largest merchant steamship alivat, with the exception 
of the Great Eastern, the next in size being the Scotia, Cunard 
steamer, the gross tonnage of which is 3870 tons. The Italy has 
been built to the order of the National Steamship Company of 
Liverpool, and is intended for their Liverpool and New York 
trade. Her dimensions are :—Length, 400ft., beam, 42ft., and 
depth 38ft. 2in. moulded. She is barque-rigged ; will carry 3300 
tons of dead weight, aud will be fitted with very powerful 
machinery for loading and unloading. She will have accommoda- 
tion for 100 first-class passengers and 1500 third-class; and the 
whole of the passenger accommodation will be made portable, so 
that it can be cleared away on a few hours’ notice and the paces 
used| or cargo. ‘The launch was in every respect very successful, 

Th other large steamer referred to as launched at Greenock is 
scarce y any less in dimensions than the Italy. It is named the 
Australia, and has been constructed for tue Peninsular and 
Oriental Company. The dimensions of the ship are :— Length of 
keel and forerake, 373ft. ; length over all, 401ft. ; breadth, 44ft. ; 
depth moulded, 36ft. ; tonnage, 3538 tons BM. The engines, 
which are on the compound principle, will be of 600-horse power 
nominal. Unfortunately, after the leunch had been successfglly 
performed, the Australia grounded on the bank, and though she 
is not supposed to have sustained any damage, it may be a tide or 





two before she is got afloat. 
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. On Monday a powerful new iron dredger, built and engined by 
Messrs. W. Simons and Company, was launched from their works 
been constructed for the Harbour 
provements introduced by the builders, who have also in progress 
two other larger dredgers for the river Clyde and the Corporation 
of Aberdeen. 
There were seventeen launches on the Clyde during the last 
month, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’CHANGE IN BIRMINGHAM AND WOLVERHAMPTON : Moderate 
business ; Majority of the orders reserved for the quarterly meet- 
ings: Anticipations of these meetings—NoORTH STAFFORDSHIRE : 
Works active; especially on shipping account —List PRICES— 
NortH or ENGLAND: Full of orders: Scarcity of hands: Efforts 
to get South Staffordshire men to Cleveland: The result : Im- 
proved export trade during February of iron and hardwares : 
Descriptions specitied—Coa : Fair inquiry for thick coal for the 
works—THE MANUFACTURING INDUSTRIES—MEETING OF LOCAL 
COMPANIES— RISE IN TIN—THE NAILERS’ STRIKE. 

A MODERATE amount of business has been done in Birmingham 

the last day or two, and in Wolverhampton, alike in finished and in 

pig iron; but the bulk of the consumers have reserved their pur- 
chasers until the quarterly meetings next week. 

The series begins in Wolverhampton next Wednesday, Neither 
on that day nor on the following day is it expected that the 
transactions will be very conspicuous in relation either to quantity 
or number. It is, however, deemed certain that orders will on 
both those days be given out for finished iron to an extent that 
will augur a fair and growing demand during successive weeks up 
to Midsummer and on into early autumn. 

The inquiries and specifications which have reached the works 
in the past week have been an increase upon the corresponding 
period terminating with our last report. Amongst other new 
orders there have been a considerable number of hoop and strip 
indents forwarded to makers who are not too persistent in demand- 
ing prices above that which the open market will bear. 

The best iron of most descriptions is in slightly improved 





sale, and the less valuable kinds are somewhat moving. 


The North Staffordshire mills and forges are getting into | 
| 


active operation, and will soon be unable to take much more work 
if speedy delivery is required. 

The present list of prices are :—Marked common bars at the | 
works, £8; best bars, £9; sheets, £9 10s.; doubles, £11 ; nail | 
sheets, £9; latten, £12 10s. ; boiler plates, £9 9s.; rods, £8; | 
hoops, £9; gas strip, £8 10s. per ton, and all other sorts in pro- 


WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent). 

THE IRON TRADE: Continued firmness in prices: The ition of 
the trade: The progress made since the beginning of the year: 
Prospect of increased activity : Reparts from the principal esta- 
blishments encouraging : Increasing vitality in the rail-making 
department : The proposed American tariff--THE HOME TRADE— 
THE TIN-PLATE TRADE—THE STEAM AND HOUSE COAL TRADES 
— THE WAGES QUESTION—THE STRIKE AT RHYMNEY—RvuMOUR 
OF THE SALE OF THE DOWLAIS IRONWORKS—RESTARTING OF 
THE PENYDARREN WoRKS— THE MINES’ INSPECTION AND 
REGULATION BILL. 

As was generally expected, the efforts which were made by some 

of the second-class houses to bear down quotations at the close of 

the last quarter met with signal failure at all the quarterly meet- 
ings. Indeed, the position of the trade is such as could not fail to 
render it clear to makers generally that such a course could not be 
adopted. Although, as before admitted, the progress made since 
the tasting of the year has not been so great as was by many 
expected, there has been a steady and gradual improvement in the 
trade, and this improvement is still evinced; so that to be at all 
faltering or irresolute in regard to prices would be altogether un- 
wise on the part of manufacturers who are in a fair way to business. 
This point being now settled, however, and prices being fixed for 
the current quarter, it might confidently be expected that a very 
fair degree of activity will be evinced during the next two or three 
months, From all the principal establishments in this district 
encouraging reports are circulated. All are well employed, and 
orders continue to arrive, so that there is no apprehension of any 
slackness of employment for some time to come. In rail making 
there is increasing vitality, and every prospect of active trade with 
the Russian ports and with the American markets. From the 
latter advices go to show that there will yet some time elapse 
before the pro new tariff law will come into effect, if it be 
carried at all; and should it be impeded in its progress 
through the Representative House during the summer months it 
will not interfere to any extent with the trade to that country 
during this year. That such will be the case there is little doubt 
entertained, as the feeling in favour of free trade, according to 
what is believed to be reliable reports, is gaining rather than 
losing strength in New York and other northern states. In refer- 
ence to the home demand there is really little fresh to report. 
Orders are still given out with a sparing hand by the home railway 
companies. But the same remark is applicable to this department 
as to the foreign trade. Purchases must be made sooner or later, 
there is no doubt ; and now that buyers cannot expect any remis- 
sion in rates they are not likely to hesitate much longer, giving out 
such contracts as necessity calls upon them to do. Indeed the 
probability is that if much further delay is indulged in makers 
will be so busy in executing foreign orders for railway iron that it 
will hardly be a question of prices, but whether home contracts 


portion, The above prices are only adhered to by the leading | can be undertaken at all for immediate delivery. There is some 


members of the trade. Second and third-class makers are selling 
below these rates. | 
It is reported that “‘some of the North of England ironmasters | 
ire so full of orders that they cannot execute them without more 
ca oh and that they have been endeavouring to engage some of | 
the workmen they want in South Staffordshire and East Worces- 
tershire to go into the Cleveland district, where wages are higher; 
but this the men refuse, stating that they do not like the country, 
and would rather stay where they are even at a lower rate of | 
wages.” This must be taken in a modified sense, for there is no 
doubt that men are being drafted off to the north alike from the 
forges and the mills, and that the supply here is therefore no more 
than would hardly keep the works going in an active state of 
trade. 
There still continues to be a fair demand for thick coal, and 
prices are well maintained. The requirements for household pur- 


improvement evinced in the demund for pig iron, and bars are also 
firmer, and there is some likelihood of the demand for iron for 
shipbuilding purposes improving. 

‘The tin-plate trade continues to gain in firmness as the price of 
tin increases ; but makers of plates are suspicious as to whether 
the advances made in the price of tin is really the result of an 
improved trade, or whether it is a species of monopoly exercised 
by merchants. 

In the steam coal trade a large business is doing, and orders 
continue to come in freely from all the foreign markets. For house 
qualities there is also a gool inquiry, but it will be necessary for 


, coasting buyers to make numerous renewals of their ccntracts 





shortly, or a falling off will be experienced in the trade. 

The wages question at the steam coal collieries is now considered 
settled. All hands will continue at work through the present 
month on the condition that the masters will grant a rise, as they 





poses have fallen off, but for the various works there still cont: 
rather a brisk demand. 

Last week I reported at same length upon the condition of the dif- 
ferent hardware trades hereabouts. Since that time no alteration 
has occurred calling for specific mention. 

The heavy iron branches are getting gradually better, and a few 
of the fancy departments in the town of Birmingham are im- 
proving. 





| 


pr 1, on the Ist of May. 

The strike which had d at the ironst 
collieries of the Ryhmney Ironworks has terminated. 

A report which has given rise to a good deal of anxiety, particu- 
larly in the immediate neighbourhood, has been given currency at 
Merthyr, viz., that the Dowlais Ironworks are for sale; and no 
other reason is given than that Sir Ivor Guest, who is the owner 
of the works, having no taste for theiron trade, wishes to be relieved 


mines and 





The only labour dispute now going on in this district is confined !of the anxieties and responsibilities which are inevitably 
to the operative nailers, respecting whom and their craft it is now | attached to such an immense undertaking. These works are 
being said :—“‘ There are masters and masters, and those of the | amongst the largest in the world, the number of people employed 
better kind complain bitterly that they are compelled toreduce wages | in the ironstone and coal mines and the ironworks being some- 
by the sharp practice of those of the baser sort. When the former | ¢hing like 10,000, and these, itiscalculated, support a population of 


are willing to continue to give, say, 4s. 3d. a cwt., the latter, in 
order to be able to undersell them, will bring down the remunera- 
tion to 3s. id, Violence isno longer a characteristic of nailers’ strikes. 
On the other hand, they bear privations with pathetic patience.” 
There is small chance of the trade ever reviving. Some forty or 
fifty years ago it employed 50,000 hands, about 20,000 is now the 
number. At one time a “‘nailshop,” i.¢., a tiny smithy, was 
attached to almost every farm-house as well as cottage in the 
nailing districts; the farmer and his family hammering away at 
iron rods when farm work was slack. But those days have gone 
for ever. In 1830 machine-made nails were introduced, and the 
Jemand for hand-made almost instantly declined. The great 
London dock companies were once good customers for hand-made 
nails, required for fastening tea chests and other purposes— 
110 tons per aznum used to be the order for the Kast India 
Docks ; but now the machine-made have almost superseded the 
hand-made for dock use. The United States, Canada, and 
Australia also have ceased to be capital markets for English hand- 
made nails, 

The shareholders of Muntz’s Metal Company fotnd no difficulty 
in adopting the report before noticed in this place. They take 
their five per cent. per annum on the half year, and reduce the 
price of the shares from £20 to £10, with £5 10s. paid up, and re- 
ceive back £2 per share Thus the capital becomes reduced from 
£243,000 to £180,000, the shareholders receiving back £63,000. 
The directors believe that the smaller capital will be sufficient in 
the present and prospective state of the copper market to carry 
on the concern. Since the mecting the price of copper has 
slightly advanced. The prospects of the company are decidedly 
cheering. Ever since the establishment of the concern as a joint- 
stock undertaking the amount of business done has increased 
every year ; but copper has as persistently gone down. Than its 

ae price, however, it has perhaps never touched a lower 

evel. 

Again we have tin moving upwards. Messrs, Fiddian Brothers, 
under date April 4, announce an advance in the price of tin. The 
following are present prices:—Common blocks, 129s. per cwt. ; 
ditto ingots, 129s. 6d. per cwt. ; ditto bars, 130s. per cwt. ; refined 
blocks, 132s, per cwt. ; ditto ingots, 132s, 6d. per cwt. ; grain 
blocks, 142s. per cwt. ; fine grain blocks, 144s. per cwt. ; grain 
granulated, 146s. per cwt. 

The shareholders of the British and Foreign Railway Plant 
Company, which is now in liquidation, {at their meeting on Monday, 
in Birmingham, adopted unanimously the following resolution :— 
“*That the liquidators be authorised to sign, on behalf of the com- 
pany, a guarantee to the Railway Rolling Stock Company, Limited, 

or the due payment by the West Cork Railway Company of a 
sum not exceeding £1040, being the rent agreed to be paid by the 
Railway Company to the Rolling Stock Company, for the use 
during one year of certain locomotive engines and rolling stock 
agreed to be sold by this company to the Rolling Stock Company, 
and agreed to be let by them to the Railway Company, and which 
agreen ens was made upon the condition that this company should 
giveth ‘uarantee above mentioned.” 





A OM IERABLE field of coal lying at the surface has been dis- 
oveicd .a the province of St, Catharine, i 


upwards of 30,000; it requires no stretch of imagination, there- 


| fore, to see that any change in such a vast concern is a matter of 





the greatest interest to the dense population depending directly or 
indirectly upon it. 

ain, to tloat a company of such magnitude as would be able to 
purchase the Dowlais Works would be no ordinary undertaking, 
as the amount of money that would be required—a million it is 
said—would be great. It is to be hoped, however, that the report 
will not prove true ; but should it do so, it is consoling to think 
that the present buoyant state of the trade in the district would 
very materially assist in bringing about a speedy and satisfactory 
settlement ; and the works, should they change hands, will not 
cease to give the usual measure of employment to the busy thou- 
sands that surround them. 

Immediately at the back of the above comes a rumour of a more 
pleasing nature. It is now confidently stated shat the man 
obstacles in the way of restarting the Penydarrer Works, whic 
have been idle so long, have been entirely removed, and that as 
soon as hands can be found operations at the works will be 
resumed, and that ere long considerable activity will prevail. 

A deputation of two out of the seven colliers appointed as a 
committee to consider the Home Secretary's Mines’ Regulation and 
Inspection Bill went to London with a view to hear the discussion 
on the measure in committee, but the thir? reading was put off. 
Their expenses were paid by Mr. R. Fothergill, one of the M.P.’s 
for Merthyr. While in London they met a deputation from the 
North ot England colliers, and they were invited altogether to 
meet a number of members at Lord Elcho’s house. The Welsh 
deputation, who were introduced by Mr. Fothergill, took an active 
part in a discussion on the bill, and objected to the fifth paragraph 
of the nineteenth clause, which gives the managers and owners of 
mines considerable power over the men, and tney advocated the 

ppointment of sub-inspectors. Lord Elcho, Mr. Henderson, and 
some other members present thought that if reports of the state 
of the pits were furnished to the inspectors twice a week the 
object the men had in view would be secured, and suggested that 
it would be to the interest of the owners of collieries to keep them 
well ventilated. The deputation came to the conclusion that it 
would be useless to press the question of sub-i tors upon the 
House of Commons. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 

A TELEGRAPH STEAMER—TELEGRAPHIC PROGRESS IN THE WEST 
INDIES—TRADE AT THE HARTLEPOOLS—LIVERPVUOL AND THE 
Suez CaNat- PoLiuTIon OF Rivers—HULL AND THE SUEZ 
CANAL—SUNDERLAND BAR—PARISH OF TYNEMOUTH Gas COM- 
PANY—TURNPIKE GATES IN YORKSHIKE—STATE OF TRADE AT 
Leeps—Mexsey Docks anD HarBour BoanD—RECKLESSNESS. 
OF MINERS. 

THE screw steamer Edinburgh, the property of Messrs. Edward 

Bates and Sons, has been fitted by Messrs, Laird Brothers at their 

works at Birkenhead for the service of the Telegraph Construction 

and Maintenance Company. Her dimensions are :—Length, 290ft.; 
width, 30ft.; and burthen, 2200 tons. The Edinburgh is fitted with 





three cable tanks, two of them being 32ft. diameter 

deep, while the third ix 26, diameter by deep. c pb me 
which ae new, have been manufactured by Messrs. 

compou 


are also building several other e including a pair of 600- 
horse power intended for the Natoma” Steam Nevigntine Com- 
pany’s steamer Spain, 

Advices received in Liverpool state that the French Govern- 
ment having removed all obstacles to the landing of telegraphic 
cables on French territory, the West India and Panama Tele; h. 
Company has altered its plans, so that iustead of the Cuba, 
Jamaica, and Aspinwall line being laid first, it has been resolved 
to construct that from Cuba, touching at and along the Archi- 
pelago Islands, stretching from the former island to Guzana, and 
afterwards from that to Aspinwall. The West India and Guzana 
cable, now on its way from England, is expected to be laid in May, 
while the Jamaica and Aspin cable will probably be sub- 
merged in June. The whole of the works of the West India and 
Panama yw Company will be completed and in worki 
order by about January Ist. The cable of the South Pacific 
Panama Company will be laid down in about fourteen months. 

New steamers are being laid down in the Hartlepool shipyards 
as soon as the completed ones are got off the stocks. The local 
ironworks are also fully employed. 

A number of the chief towns in the north of England have sent 
a deputation to the Home Secretary with the view of inducing 
the Government to introduce a bill to protect local authorities 
from legal proceedings in respect of the discharge of town sewage 
into rivers, several injunctions having been already obtained 
against corporations, causing great inconvenience and expense, 

The steamer Emma Ash, of Hull, has left that port for Bombay, 
vid the Suez Canal. The vessel, which had a full and valuable 
cargo, is the first steamer which has been despatched direct from 
Hull to an Indian port. 

The bar at the entrance of Sunderland harbour is represented to 
be ina bad state. A number of light steamers are said to have 
struck the ground on entering the port during the last few days. 

The Parish of Tynemouth Gas Company has resolved to raise 
—— for the purpose of completing certain new works and ex- 

nsions. 

Several of the Yorkshire turnpike gates were removed on Friday. 

The Leeds Chamber of C: ce, in reporting upon the iron, 
machine, and engineer tool trades of that town and district, 
observes :—‘‘ The iron trade continues to be good, and the makers. 
are fully employed. There is more doing in machinery. The im- 
provement in the d d for ineers’ tools continues, and the 
makers are better employed than for some time past. The loco- 
motive makers are generally busy, and have considerable contracts 
on hand, ‘The cut nail trade is only moderately good.” 

The Mersey Docks and Harbour Board has resolved to try a 
system of differential rates at Birkenhead as an experiment for a 
limited period. The Birkenhead Docks have long been the least 
productive portion of the Mersey Dock estate. 

Mr. Peter Higson, inspector of mines for the South-west Lanca- 
shire and North Wales district, has issued a circular letter, in 
which he strongly calls attention to the reckless practice in the 
mines in his district. 











PRICES CURRENT OF METALS AND OILS. 























1870. j 1869. 
Correr—British—cakeandtile, £ s.d. £8.d. £8.d..£86.4. 
PEF TON sececccecccesece 69,0 0.. 6910 0! 76 0 U.. 78 0 0 
Best selected 71 0 0.. 7110 0| 78 0 0..79 0 @ 
Sheet sescree . 75 0 0.. 76 0 0) 80 0 0..81 0 0 
Bottoms .e.+++- eeeee 78 00. 000/800. 0 08 
Australian, per ton .s..ee06| 71 0 0.. 7410 0/79 0 0.. 83 0 0 
Spanish Cake .eccocsscesess, 9 O 0.. 0 0 0) 72 0 0..75 0 O 
Shili Bars...+eeseee coscceees| 6515 0.. 6610 0/7010 0..71 0 O 
Do. refined it ..ecccee| 6910 0.. 72 0 0) 75 0 0.. 76 0 O 
YetLow Meat, per lb. ......| 0 0 6 0 063) 0 0 6} O O77} 

Iron, pig in Sco! ton eeee| 216 3 cash 213 4) cash 
Bar, Welsh, in London......; 7 2 6.. 710 0) 610 0.. 612 6 
Wales ......|, 610 0.. 615 0} 600.. 0 0 0 
Staffordshire; 8 0 0.. 8 50 750.776 
Rail, in Wales.......c..coc.} 615 0. 7 5 0] 6 0 0. 6 2 6 
Shects, singlein London ../| 910 0..10 5 0|' 950. 008 
Hoops, first quality ......../ 815 0.. 95 0|' 850.876 
Nailrods ..cccccccccoscceee| 715 0.. S&S YU 0] 710 O.. 715 O 
Swedish.....+ee--se0 eosssse| 915 0.10 5 0/10 0 0.2.10 5 O 
Leap, Pig, Foreign, perton ..| 18 5 0..18 7 6/19 0 0..19 2 6 
English, W.B. ..cscesseeeeee| 1910 0.. 0 0 0/ 2015 0.. 20,17 6 
Other brands .....scccoseee| 1812 6.. 1817 6/1910 0..19 15 © 
Sheet, milled ...cce.secccee| 19 5 0..1910 0) 20 U 0.. 20 5 O 
. eos} 22 0 01. O O 0} 22 5& 0O.. 2215 0 
20 0 0.2. 0 0 0/2015 v.. 000 
26 0 0.. 28 0 0/27 v 0..29 0 0 
26 0 0.. 29 0 0/27 0 0..30 0 0 
00 0.. 0 0 0/24 00.. 000 
617 0.. 0 0 0} 617 0.. 618 0 
1912 6..1915 0/21 0 0.. 0 0 @ 
-|1910 0.. © 0 0/21 '00.. 000 
Zinc, ditto sheet....essceceeee| 24 0 0.. 0 0 0) 27 UV U.. 2710 O 
Sree., Swedish faggot........| 0 0 0.. 000) 000. 000 
Keg.c.-ssccseee socccccecee| 15 0 0. 0 0 0/15 0 0... 0 0 6 
Tin, Banca, percwt.........06] 6 9 0.. 610 0) 7 0 O.. 0 0 6 
Straits, fine—cash ooo} 6 7 O.. 6 8 O} 618 0. 0 0 0 
ee 6. 69 Of Crt. 66° 
6 7 0. 0 0 0} 613 0<.. 0 0 @ 
Bars . 68 0. 00 0; 614 0.. 000 
Refined, in bloc! $9 0.. 0 0 0) 619 0. 000 

TrvpaTes, per bx of 225 sheets 

IC coke ..... coccccccccescoe| 1 2 6. 15 0} 136. 170 
1X ditto cocccccocscccees| 1 8 6. LIL YU} 1 9 6. 118 6 
1C cha ee eeeeeeesccce col 1 8 Ge 110 O] 111 O<.. 1M O 
IX ditto.cocccccccccccconces| 114 6. 116 0] 117 0.. 3 6 @ 
Coats, best, per ton eeseeseeee| 1S 6.2. 019 6) O17 6. O18 6 
Other Sorts ...+..es+0e eoone| O15 U.. O17 G6 015 0.1. 016 9 
Outs, per tun, Seal, pale......| 43 09 0.. 0 0 0 36 00... 000 
Brown ... | 34 0 U.. 35 0 0 31 0 O.. 82 0 O 
rm, y 91 0 0..92 0 0104 0 0. 0 0 O 
Whale, South 39 0 0.. ¥ 0 0/38 00.000 
Yellow .. 37 0 0.. 33 0 0| 37 © 0O.. 0 0 0 
Brown .. 360 0.. 000 3300. 000 
E.l. Fish .. e 32 0 0.. 33 0 U 81 0 O.. 32 0 0 
Olive, Gallipoli wee. 57 0 0. 0 0 0/53 0 0. 0 0 0 
Spanish ...0-seesecsescces 00 0.. 0 0 6,408.00 4910 0 
oeee 40 0 0.. 4010 0.4) 0 0. 0 0 0 
ecoceee| 3210 0.. 0 O OK WIS 4... 0 0 O 
45 0 0. 0 0 0 36 0 0. 000 
4215 0.. 43 0 0} 3310 0.. 0 0 0 
46 0 0.. 4610 0) 3610 0.. 37 0 6 
4 uv 0..45 0 0 34 0 0.. 000 
73 0 0.. 0 0 0,78 0 0.. 8 0 0 
35 0 0. 0 0 0/87 0 0.. 38 0 0 








PRICES CURRENT OF TIMBER. 
187 . | 1869, 1870. 1869. 














ovat % 0s ts 100 4 8 | Be ee £345 £44642 & 
Daa’ <ccccdverevese ’ Yel. ° reduced C. 
Quevec, red pine «. 315 415) 315 41, Canada, 1st quality 1s 019 © 16 01710 
yellow pine .. 4 0 6 0 3 5 410} Qnddo. .. 12 013 0 11 10 1210 
St. Joun’s N.U.. yel 0 O v 0} Y Y O O| Archangel, yellow.. 10 1/ 1210 101013 6 
quebec, oak, white.. 515 6 5 510 6 Y | St. Petersburg, yel. 11 012 0W1561315 
+ 315 415) 4 5 417) Finlond .......... 610 8 0 6107 6 
: hy he 4 5 510) Momel.......+-+4+ y By 
) © © 0 | Gothenburg, yel .. 710 915, 9 
4565/40 5W sue oo 0 0000 
+ 2 5 4 5) 410 4 0'| Gefe, yellow ...... 01010, 9 010 © 
+ 2 5 310] 910 810) Soderhamn........ 8 0 9 10) oo00 
317 32 215 3 Ol¢ er ©. 
2.0 213/23 3 7) L20fe. by 8 by 9 10 01210 10101910 
Siam Qpeh: 1. pine Se $ : +3 6 0) in, yellow .... 
yl. pine 0 6 U | Deck plank, « 
ripe? 000/000 0) perdrtin | 9990 0006 
Lathwood, tm 4 0 6 0) 6 © 7 10 | Staves. per standard M. 
dt Poer's 6 0 6 5) & UY 910 | Quebec pipe ...... 65 067 10 77 1/ 80 O 
ee oe fs | . 18 019 0 20 aw 
Quebec, wht, spruce 0 © 0 0 Baltic, crown ., 
Bidobawutspruce 12 045 0/00 0 0! Pipes rvs., 140 015001850 1000 











a ee 5 

















Aprit 15, 1870. 


THE ENGINEER 


223 


———s 











LITERATURE. 


Memoir of the late Henry Booth, of the Liverpool and Manchester, 
and afterwards of the London and North-Western Railway. By 
Rosert SMILEs. Wyman and Sons: London, 1869. 

Mr. Samvet Smizs is so well known as the historian of 

engineers that it is 

buted to him, and it is therefore advisable to explain that 
it is the production of a scarcely less skilful and practical 
writer, though of one less known to fame. The autho: is, 
in short, the brother of Mr. Samuel Smiles. In the pages 
of this little volume we find much to remind us of the best 
features of the last-named author's style; and it certainly 
manifests no less power of research or skill in putting bio- 


graphical facts together, than is displayed in the “ Lives of | 
and cost involved in the transit of raw material and of manufac- 


the Engineers” or the “Memoirs of George and Robert 
Stephenson,” which have made Mr. Samuel Smiles’ name 
valued throughout the length and breadth of the land. 

Of Mr. Booth it is not too much to say that very little 
was understood outside a somewhat limited circle until the 
publication of this memoir in the latter part of 1869. That 
he had something to do with the introduction of the railway 
system, and that he invented the boiler of the Rocket, is 
about all that was popularly known about him; but a 

rusal of Mr. Smiles’ memoir will prove that Mr. Booth’s 
abours were of a far more important character than is 
generally recognised. Booth was born in Rodney-street, 
Liverpool, on the 4th of a. 1788 ; that is to say, just 
eighty-two years ago. He was the eldest son of Mr. 
Thomas Booth, a corn merchant in large business, and of 
good standing. Very early in life young Booth manifested 
a strong taste for mechanics which influenced his whole 
career—engineer in the full sense of the word he never 
was, but bis influence on the _—— of the railway sys- 
tem is felt to this day, and probably will be felt for years 
to come. Booth died at his residence, Eastbourne, Princes 
Park, Liverpool, on the 28th of March, 1869, full of years, 
and not without honour. 

It is not our purpose to follow Mr. Smiles in his bio- 
graphical sketch of a man who displayed remarkable 
ability in nearly all that he essayed to do. It is some- 
what strange that one who in his day did so much 
thoroughly well, should have hitherto received so little 
notice from the present generation. Mr. Booth’s labours 
in connection with the inauguration of the Manchester and 
Liverpool Railway scheme were alone sufficient to 
make him an important public character; and the 
history of those labours, as set before us by Mr. 
Smiles, will be found pleasant and by no means 
unprofitable reading. Our author slightly sketches the 
history of the Liverpool and Manchester Railway. 
The story has been told so often that it would 
appear to be impossible to say anything new on the sub- 
ject which could possess the slightest interest ; but Mr. 
Smiles proves that this is not the cae, adding many facts 
little, if at all, known, to the existing store of knowledge 
of the subject. Mr. Booth sprang into the battle-field on 
which the great war between the contending interests of 
the canal company and the railway company were fought 
out with enormous energy. He was a ready writer, though 
too diffident to be a good speaker ; our author gives us a 
specimen of his style, which for many reasons possesses 
interest, in the following passage, extracted from one of 
Mr. Booth’s reports, prepared as a promoter of the Man- 
chester and Liverpool Railway, about the year 1822. 

“*In the present state of trade and of commercial enterprise 
despatch is no less essential than economy. Merchandise is fre- 
quently brought across the Atlantic from New York to Liverpool 
in twenty-one days ; while, owing to the various causes of delay 
above enumerated, s have in some instances been longer on 
their passage from Live’ l to Manchester. But this reproach 
must not be perpetual. The advancement in mechanical 
science renders it unnecessary; the good sense of the community 
makes it impossible. Let it not, however, be imagined that, were 
England to be tardy, other countries would pause in the march of 
improvement. Application has been made on behalf of the 
Emperor of Russia for Is of the | tive engine, and other 
of the continental Governments have been duly apprised of the 
important schemes for the facilitating of inland © now under 
discussion by the British public. In the United States of America 
also they are fully alive to the important results to be anticipated 
from the introduction of railroads, a gentleman from the United 
States having recently arrived in Liverpool, with whom it is the 
principal object to collect the necessary information in order to the 
establishment of a railway to connect the great rivers Potomac 
and Ohio. The immediate and prominent advantages to 
be anticipated from the proposed rai are increased facilities 
for the general operations of commerce, arising out of that 
punctuality and despatch which will attend the transit of mer- 
chandise between Liverpool and Manchester, as well as an 
immense pecuniary saving to the trading community. But the 
inhabitants at large of these populous towns will reap their full 
share of direct and immediate benefit. Coal will be Lrought to 
market in greater plenty at a reduced price; and farming produce 
of various kinds will find its way from greater distances and at 
more reasonable rates. To the landholders also in the vicinity of 
the line the railroad offers important advantages, in extensive 
markets for their mineral and agricultural produce, as well as in a 
facility of obtaining lime and manure at a cheap rate in return. 
Moreover, as a cheap and expeditious means of conveyance for 
travellers, the railway holds out the fair prospect of a public 
accommodation, the magnitude and importance of which cannot be 
immediately poo dheetmm 5 

Here we have a statement of two facts not generally 
known, which show conclusively that England ran a very 
considerable risk of losing the honour of introducing the 
railway system proper as distinguished from the mineral 
line system which had existed since the middle of the 
seventeenth century in a crude form. As to the work 
actually done by Mr. Booth, our author tells us:— 

“Since the session of 1825 there have been many severe and 

rotracted contests before the committees of both Houses of 

arliament upon petitions for railway bills, and enormous amounts 


of money have been e 
heen Sine? : xpended on such contests, but there have 





designated by Mr. Booth “‘the father of the undertaking,” the 
latter laboured pti oy <—_ and day, with concentrated 


en . for the On 
peor devolved the duties, amongst others, teeing ng up eridence, 
er to i 


arranging and accom ing deputations, wheth: 
and Neweastle, to witness ‘the’ p the locomotive 
engine and the working of the railroads, or to the members of 


| defeat in the 


quite possible this work may be attri- | 





to be favourable to their ject. The | 
mmons’ committee was a heavy blow and sore 
ment to all concerned; but although cast down, they 
were not dismayed. They L ome a large mass of valuable 
and important evidence on record, and were determined that their 
labours should not be abandoned or fruitless. No fewer than 
twenty- wit were examined upon what may ed 
the commercial, in contradistinction to the engineering division 
of the inquiry. Among these witnesses in support of the bill were 
Jobn Gladstone, Esq., M.P., afterwards Sir John, Baronet, father 
of the future Premier; the late Sir William Brown, of Free Library 
celebrity; and a number of the principal merchants, broke 
carrying agents, manufacturers, and others of Liverpool an 
Manchester. The evidence of these witnesses occupied the first 
twelve days of the committee’s sittings, and they proved incon- 
testably the allegations in the prospectus as to the disadvantages 
and losses sustained by the hants of Liverpool and the manu- 
facturers of Manchester from the delays, difficulties, uncertainty, 


Parliament sup) 








tured goods between the two localities. The weak point in the 
—— case was, unquestionably, certain inaccuracies in the 
levels and sections, for which the great self-taught engineer, 
George Stephenson, had to stand sponsor. The survey he had 
necessarily intrusted to others, by whom he was badly served 
from lack of skill, rather than of will, to do their duty worthily 
and well. Competent surveyors were not a numerous class in 
those days. It may be mentioned as a painful illustration of 

ious i petency on the part of one of the surveyors on 
Chat Moss, that certain errors into which he had fallen in taking 
his levels, and the defeat of the promoters, so preyed upon his 
mind as to drive him to suicide. And the energy displayed here 
by Mr. Booth never flagged until it was no longer required.” 

Mr. Smiles gives many examples of Mr. Booth’s style as 
an author. e cannot resist the temptation to reproduce 
the following specimen, detailing the troubles entailed on 
the railway company by energetic inventors :— 

“The friction of the carriages was to be reduced so low that a 
silk thread would draw them, and the power to be applied was to 
be so vast as to rend a cable asunder. Hydrogen gas and high- 
peemes steam—columns of water and columns of mercury—a 

undred atmospheres and a perfect vacuum—machines working in 
a circle without fire or steam, generating power at one end of the 
process and giving it out at the other - carriages that conveyed 
every one its own railway—wheels within wheels, to multiply 
speed without diminishing power—with every complication of 
balancing and counter balancing forces, to the ne plus ultra of 
perpetual motion—every scheme which the restless ingenuity or 
prolific imagination of man could devise was liberally offered to 
the company. The difficulty was to choose and decide.” 

Into the particulars of Mr. Booth’s career we shall not 
enter. Instead, we would refer our readers to Mr. Smiles ; | 
the story cannot be better told than it is told by him. We 
can assure our readers that it is long since a more accurate 
or readable memoir has been published in England. It 
only remains to add, that the type, paper, and printing are 
all that can be desired. 








Causeries Scientifiques, Découverts, et Inventions, Progrés de la 
Science et de VIndustrie etc—Par Henri pe Parvitir. J. 
Rothschild, Paris, 12mo., with illustrations. 

Tue ninth volume of M. de Parville’s annual record of 
scientific and industrial novelties, always a welcome publi- 
cation, not only on account of the matter itself, but also of 
the lucidity of the style, the liberality with which the 
text is illustrated by practical diagrams, as well as pictu- 
resque illustrations, and the clear type. 

Amongst the most remarkable articles in the present 
volume, are those onthe Health of Towns and the Utilisation 
of Sewage; Military Art, including a discussion of Captain 
Moncrieff’s invention, with account of a similar system 
tried in the commencement of the present century ; 
Tromee’s Electric Sound for finding Bullets in Wounds ; 
An account of the very remarkable researches of M. Marey, 
of the College of France, on the Flying Mechanism of Birds 
and Insects ; On the Powers of the Picrates and other Ex- 
plosive Substances; And an account of the Formation of 
the Suez Canal, with engravi of the machinery em- 
ployed, and a panoramic view of the isthmus. 

Our young readers who desire to keep up or improve 
their French will find M. de Parville’s well written and 
handy volumes valuable. 





New MopDE oF WaRMING RaILWAy CARRIAGES.—A new method 
of warming first-class carriages in express trains has been adopted 
in Bavaria : a special van is attached to the train and ¢ontains a 
powerful “‘calorifere,” and the heated air is conveyed to all the 
carriages of the train by means of india-rubber tu The ex- 
periment with first-class carriages is reported upon so favourably 
that the authorities have determined to apply it to all the carriages 
on the Bavarian lines, and it is expected that it will soon be 
adopted on all the German railways. 


THE annual meeting of the Risca Widows’ and Orphans’ Fund 
pce a a at _— Lord Tredegar in the chair. 
e report submitted by . Cartwright, honorary secretary, 
showed that the expenditure during the year 1869 = henry 
£281 13s., as compared with £315 in 1868, in 1867, and £358 in 
1866. The balance in the hands of the treasurer at the end of last 
year, including interest, amoun to 18s. 6d., against 
£2595 4s. 6d. at the end of 1868, and £2803 2s. at the end of 1867. 
There now remain on the fund eleven widows, seven aged nee 
and twelve children, making altogether thirty. The weekly pay- 
ments decreased during the year from £5 2s. 9d. to £4 8s. 9d., 
and the number of recipients from thirty-eight to — The 
fund will prove more than sufficient forthe purposes intended, and 
it is probable that an effort will be made to make it available for 
accidents at other collieries. 
CABLE BETWEEN HOLLAND AND THE UNITED 
StaTes.—The Government of the Hague are said to have granted 
to Mr. Cornell Jewett, of Washi m, a concession for the laying 
and working of acable between Holland and the United States. 
The following are given asthe terms of the grant—Mr. Jewett 
is to land his cable at oe Sees ae by the 
Minister of the Interior, he is bound to maintain the communica- 
tion all along the line, to repair accidents in the shortest possible 
time, and in case the delay should exceed a year the Government 
reserves to itself the right of re-establishing the line at the cost of 
the concessionnaire, the dispatches will be subject to a tax not 
higher than that charged by the Netherlands Government on tele- 
graphic messages generally. Mr. Jewett is to bang a sum equal 
to E80, which Ad oe Seema se ee provi meh line is in 
wo er withi years from the signature o’ contract, 
and after it has been in use for six months without interruption. 
Mr. Jewett receives neithersubsidy nor guarantee, and the Nether- 
lands Government reserve to themselves the right to suspend the 
communication by the line when it pleases to do so without being 
subject to the payment of any indemnity. It is not actually 
stated that the concession is exclusive. We should put more 


faith in this account if the editor of our excellent contemporary, 


INSTITUTION OF NAVAL ARCHITECTS. 


Art the termination of our last report Capt. Selwyn was left 
speaking on Capt. Scott’s r. Allading to certain statements 
made in connection with that paper, Capt. Selwyn went on to say 
that, if such protests were to be ignored, they would’ have to 

not only the millions already spent but many millions more 
might be expected to follow. lf a man in a high position refused 
to ider what eventually proved to be a valuable suggestion, 
he ought to be held as disqualified as a captain who persistently 
ran his ships upon the rocks. 

Mr. Henwood said that Ley tae Scott, in alluding to turret 
ships, had spoken of the shot breaking up and penetrating the 
forecastle. If the ships were designed so as to have no forecastle 
to be penetrated, and the shots were made of proper material so 
that they could not break up, that difficulty would be removed. 
Allusion had been made to the impossibility of depressing guns 
when firing at extreme angles of training. On looking into the 
matter, however, it would be seen that if guns were raised a 
sufficient height above the deck over which they were to fire an 
amount of depression could be = over as large an are of train- 
ing as — be desired. It no difficulty was experienced in firing 
across 30ft. of deck without injury to the deck, why should any 
injury result from firing over the 130ft.? The inclination could be 
so arranged that at 130ft. the shot would go clear of the deck. He 
believed the cause of the shot turning over was the want of a 
sufficient amount of twist in the barrel, 

Captain De Horsey thought it would weaken the port to have 
three holes, as in Captain Scott’s method, 

Rev. A. Drew criticised some of the features of Captain Scott's 
inventions, some of which in relation to the running out gear he 
said he had himself anticipated. 

Captain Scott said that his drawings of the running out gear 
were made in 1864. It was impossible, he said, to get the amount 
of depression that Mr Henwood imagined. With regard to the 
twist in the gun, owing to the softness of the metal a low twist 
was necessary. If a sharp twist was made the metal was sheared. 

Another paper by Mr. Ralph Dawson was to have been read at this 
sitting, but the time of adjournment having arrived it was post- 
poned till the evening meeting. 








Thursday Evening. 
Scorr Russel, Esq., in the chair. 


On taking the chair, Mr. Scott Russell congratulated the society 
on its increasing prosperity and usefulness. He had been a good 
deal in foreign countries lately, and he found in the library of every 
naval architect, and of every eminent sailor abroad, the ‘‘ Trans- 
actions of the Institution of Naval Architects ;” and everywhere 
he heard the society spoken of with the greatest respect. On his 
way home he met M. Dupuy De Léme, who filled the office of 
Constructor of the French ony until his election to the Chamber ; 
and that gentleman had begged him to express his profoun 

atitude to this Institution for the many valuable papers which 

e had read in the ‘* Transactions,” and to state that he hoped to 
be present at their annual meeting next year. 
“The Experiments recently proposed on the Resistance of Ships 

Mr. C. W. Merrifield read the following ‘paper:—I think it 
desirable that the Institution of Naval Architects should be 
exactly informed as to the position in which this matter now 
stands. At the meeting of the British Association at Norwich, in 
August, 1868, I read a paper “‘On the Necessity for further Expe- 
rimental Knowledge respecting the Propulsion of Ships.” In that 
paper I pointed out that the experiments which, in my opinion, 
were most urgently needed as a proper basis for theory were 
direct experiments on the traction and propulsion of full-sized 
vessels of usual type ; and I applied to the British Association to 
form a committee to discuss the best direction for these experi- 
ments to take, and the best means of carrying them out. A com- 
mittee was appointed to ider the matter, consisting of Mr. 
Bidder, Captain Galton, Mr. Francis Galton, Professor ine, 
Mr. Froude, and myself. Besides the question of propulsion and 
resistance, the Association added to the subject matterof reference 
the stability and sea-going qualities of ships. A —< our first 
report, which was read at the meeting at Exeter last year, has 
been sent to every ber and iate of the Institution. On 
the question of resistance, the majority of the committee adopted 
my view of giving the preference to experiments on full-sized 
models. It happened, however, that Mr. Froude had been engaged 
independently in the prosecution of those important experiments 
upon models, some of the earlier results of which appeared in our 
former vol a “Ts tions.” Before the report of the com- 
mittee had been presented to the British Association in August of 
last year, Mr. Froude had already memorialised the Admiralty to 
give him assistance in carrying out a large series of experiments or 
the resistance of models and on their rolling ; and this proposal of 
his had already received favourable consideration from the Lords 
Commissioners of the Admiralty, although no immediate action had 
been taken upon it. The difference between Mr. Froude’s views and 
my own are summarised by himself in the explanationswhich he has 
added as an appendix to our report to the British Association. On 
the 27th September, 1869, I addressed a letter to the Secretary of 
the Admiralty, proposing the experiments recommended in the 
report. To this the Admiralty have returned the followi 
answer :— “ Admiralty, 8.W., 9th February, 1870. Sir,—Wi 
reference to your letter of the 28th September, 1869, I am com- 
manded by my Lords Commissioners of the Admiralty to infurm 
you that, after full consideration, they are unable to give a 
general assent to the proposal of your committee to conduct ex- 


” 











periments upon her Majesty's ships in the fiords of Norway or on 


the inland waters of the west coast of Scotland ; but my Lords 
have been pleased to sanction certain experiments upon models, to 
be conducted by Mr. Froude, a member of the committee, and 
will cause the results of those experiments to be communica‘ 
when complete, to the Institution of Naval Architects, the British 
Association, and such other professional bodies as to my Lords 
may seem desirable.—I am, sir, your obedient servant (Signed) 
Vernon Lushington.—C. W. Merrifield, Esq., F.R.S., Secretary to 
the Committee on Stability, &c., of British Association.” 
Although I still adhere to my preference for experiments on full 
scale, as being those which are most directly needed in the present 
state of the science, I feel that I can acquiesce with wa Lene 
grace in the substitution for them of aset of valuable de ex- 
periments upon models, conducted under such superintendence as 
we may depend upon these receiving from Mr. Froude. We have 
far too much to learn not to be glad of any carefully-conducted 
experiments on the resistance of shi) forms, whatever may 
be the absolute dimensions of the subjects of experiment ; and it 
is quite conceivable to me that experiments ormed on models 
of the same shape, but of varying absolute dimensions, may lead 
to a knowledge of the relations to be observed between and 
magnitude, in order to secure correspondi ‘formance. The 
present theory is that the velocities should vary as the square 
roots of the lineal dimensions when the resistance of v of 
different sizes is to be compared. , There is reason to believe that 
the comparison under these conditions very fairly represents the 
facts ; but we are at present very far from knowing how “| 
this law approaches to the truth, or what are its limitations. — 
look forward with interest to Mr. Froude’s experimental investiga- 
tions as likely to throw much light upon this gee ose as to 
give us other very valuable information. I feel a very strong con- 
viction that the final discussion of his results will bring out in a 
Fass light than ever the om | ¢ supplementing our kuow- 
l experiments upon i ips. 

e Caciesen cheorved thas the association were of opinion that 

iments should be carried out by the Admiralty ona 
in an, full-sized ships, for the purpose of i exac’ 
how much direct absolute force was necessary to drive a 
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Fe nee eal requsst, but they had given to Mr. Froude a sum 
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of money to enable him to make a series of small experiments 
upon models. Experiments on little models were not safe data 
for experiments on large ships. He had himself made 120 experi- 
ments on small models ; in the first case, extending from 24in. to 
12ft. in length; and in the second, from 30ft. to 60ft in length. 
The one valuable result of his experiments upon small models was 
this, that he was led to make other experiments upon a larger 
scale ; and he arrived at this conclusion, that the results on a small 
scale and the results on a Jarge scale were far removed from each 
other. Therefore, they must expect that the results from the ex- 
periments on a small scale, which Mr. Froude no doubt would find 
very interesting, would be very remote from results of experiments 
on a large scale. In some cases he had found the results of experi- 
ments on a large scale were the contrary of those on a small scale. 
For instance, be made experiments on Newton’s form of least resist- 
ance ; made on a large scale, on a ship 100ft. long, he found that 
Newton’s form of least resistance was the form: of most resistance. 
In another case he knew a ship 180ft. long, of 100-horse power, 
and of the ordinary shape of the time. He resolved upon building 
a ship of the same length and beam, but to make the 
appeared to be the form of least resistance, and to put 60-horse 
al into it, which ought to make it as fast as the other vessel of 

00-horse power. The two vessels ran together from the same 
station for twelve months, and the result was this, that in the 
smooth shallow water of a river, the fine bowed vessel was the 
slowest, and in the deep rough water of the sea the fine bowed 
vessel was the fastest. The result ofthat experiment wasin direct 
contradiction to the results of experiments on a small scale. Not 
satisfied with these experiments, he had four ships built of the same 
size, the same engines, and the same horse-power, 212ft. long, 36ft. 
beam, and 400-horse power. But he made this little difference in 
them, that each successive ship was made with a finer and finer 
bow. The result was a difference of two knots an hour between the 
two extremes. That he called a practical experiment, and upon 
such experiments as these he had ventured to build the whole 
practice of his life. He was able by the result of these experiments 
to say exactly beforehand what the speed of a ship would be ; 
and his practice in building was not to build to conditions but to 
build to results. Therefore, with regard to these experiments b 
Mr. Froude, they must not expect the results which they would 
get from experiments on a large scale. 

Mr. Rawson said he believed Newton was the first who solved 
the problem of the solid of least resistance. The result of that 
solution was a peculiar differential equation. Since the results of 
that computation differed so widely from the truth, as stated by 
Mr. Scott Russell, he should like to ask if particular care was taken 
in the solution of that differential equation, which could only be 
solved approximately ; and also if the same attention which was 
paid to the fore part of the model was paid to the after part ; and 
was particular care taken to obtain the model precisely in the 
same conditions as those which Newton assumed when he solved 
the problem—namely, this, after the particle of water had come 
in contact with the model, as far as Newton’s reasoning was con- 
cerned, that particle had done its work? In practice, it was well 
known that after the particles of water had done their work they 
still remained a check afterwards. Therefore, before any opinion 
could be formed as to the erroneous results of Newton’s solution, 
care should be taken to have his conditions, and to have the model 
in such a state as to take the particles, after they have done their 
work, right away from the path pursued by the model. 

The Chairman acknowledged the value of Mr. Rawson’s observa- 
tions. He had the most profound veneration for Sir Isaac Newton, 
and when a young lad he rummaged everything that Newton had 
written to get the best idea he could of the form that was in New- 
ton’s mind. He did not think that Newton was wrong, but that 
he himself had misinterpreted what Newton meant. He thought 
Newton meant a solid under water, not a solid on the skin of the 
water, partly in and partly out. 

Mr. Rawson : It will make no difference. 

The Chairman believed with Mr. Rawson that it made no differ- 
ence ; but he took Newton’s form as he could best interpret it, 
and he applied it to a solid moving half in air and half in water. 
His own opinion now was that he was wrong, and that Newton 
meant a body wholly under water, and not a body half in air and 
half in water. 

Mr. Charles Lamport said, if it made no difference whether a 
body be totally submerged or floating on the surface, how was it 
that Mr. Reed’s new bows threw up the water 8ft. or 10ft. on the 
bow of the ship. And if that ship were sunk, and proceeded 
along at the same speed under water, say eight or ten knots an 
hour, would the same upward motion be communicated with the 
same effect? He did not think the volume of water thrown up 
on the Bellerophon’s bows was any detriment to her speed; it was 
transferring what practical men called the bone that the ship 
carried in her mouth on to the deck, and the result was the same. 
In one case you had friction, and in the other an accumulated 
resistance as a sort of wedge gathered against the bow of the ship. 
He regretted that the Admiralty were going to throw away money 
in these small experiments, which seemed to be useless for the 
practical purposes for which naval architects wanted them. 

Mr. Froude stated that in his experiments he did not propose to* 
go beyond 12ft. deep in a long canal. 

Mr. Lamport pointed out a difficulty which would interfere with 
the success of the experiment. That was the wave which any 
boat travelling six or eight miles an hour in a canal carried: along 
with it. Many years ago he used to travel on the canal between 
Lancaster and Preston by a new iron boat that was guaranteed to 
go eight miles an hour. One of the curious results was that eve 
half-hour they had to stop to let the wave go on and diffuse itself, 
For the last ten minutes before stopping he observed that the 
vessel was literally running up hill, her bow was raised consider- 
oy above the level at which it started. Therefore he hoped that 
if Mr. Froude made these experiments at anything like quick 
speed in a canal due allowance would be made for that wave. 

Mr. Froude said the proportions he proposed to usé would be 
equal to a frigate in a channel 1000ft. wide and thirty fathoms 
deep. That would be the proportion of the largest model he 
should use to the canal. The speed would be regulated by the 
size of the model, and in such due proportion that he really had 
no apprehension whatever of any difficulty of the kind referred 
to by Mr. Lamport. 

Mr. Davy described some experiments he had made with models 
of various sizes. 

Mr. Bell Galloway suggeste1 that the Admiralty should appro- 
priate the money which they were going to spend in experiments 
upon models to experiments with a ship, and to allow those 
experiments to be under the inspection and supervision of the 
Institution of Naval Architects, and then results would be 
obtained which might be depended upon. 

Mr. Froude said the feeling of the meeting seemed to be against 
experiments with models. His own experience led him to the 
opposite conclusion. The reason why experiments with models 
had been failures was, that due attention had not been paid to the 
relation which should subsist between the speed at which the 
model is moving and the speed at which the ship is moving. The: 
were dealing with a fluid—water - which, by its discharge throug 
orifices, and by its general behaviour in all small experiments, 
justified the theoretical calculations with respect to it. Therefore, 
what was true of a model was approximately true of a vessel. If 
they followed the law of appropriate velocities, which; to his 
mind, was very correctly ascertained, they would find a very close 
correspondence indeed between the resistance in one and the 
resistance in the other. As far as he could judge, the result of 
his own experiments, when compared with the known resistance of 
big ships, gave a very true scale of comparison indéed. ‘To make 
exact experiments with models he knew was very difficult. It re- 
quired very carefully made apparatus, extreme patience, extreme 
persistence for hours, to get one single exact result He did not 


credit very exact statements as to the results which had hitherto 
been produced by models, nor did he express confidence in Mr, 
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Scott Russell’s experiments. He was not sure that we quite 
knew what was the best form of ships to meet resistance. He 
believed that the forms which were best for moderate velocities 
were not the best forms for high velocities. He believed the wave 
line introduced by Mr. Scott Russell wis the best form for mode- 
rate speeds ; but for high speeds it had been found to answer not 
so well. He would do his best to get very exact results, and he 
believed he should succeed in getting many useful results, 

Mr. Andrew Murray said there was no doubt, with reference 
to vessels moving in shallow water, that the portion that was 
above water must have a great effect upon their speed. He 
remembered a race between Newcastle men and Plymouth men. 
The Newcastle men brought up their own boat, made with hollow 
lines. As long as they were in smooth water they drew away from 
the Plymouth men ; but as soon as they got into a little sea, the 
Plymouth boat, which was fitted for its own sea, drew ahead 
immediately. It was the effect of the little wave coming into 
the hollow of the Newcastle boat that stopped her speed. 

Mr. Merrifield, in reply, disclaimed any intention to raise a 
discussion on the details of the resistance of ships, or to attempt 
to solve the problem of the solid of least resistance. He did not 
know that the discovery of the law of least resistance of a vessel 
half immersed in water and half immersed in air would be very 
useful. Newton gave the parabolic spindle as the form of least 
resistance, and he evidently treated it as being wholly immersed 
in water. With regard to the resistance varying according to the 
velocity, that was a question open to considerable doubt. There 
was no doubt, with regard to most boats passing through the water 
at ordinary speed, that the formula—the resistance varies accord- 
ing to the square of the velocity—was the leading formula. The 
ouestion he wished to settle by the questions he asked was whether 
that leading formula was an absolute formula. 

The Chairman thought he could sum up the opinion of the 
meeting by saying that the exact series of experiments on little 
models which Mr. Froude had the intention of making would pro- 
duce interesting scientific information, and that they saw no 
reason why the Admiralty should not give them the plain absolute 
measures which they so urgently wanted for the building of their 
ships, by carrying out experiments on a large scale. With regard 
to Mr. Froude’s experiments, he must tell him that he must have 
three canals of different widths and depths to work in, or he would 
never ae out of the errors which were inseparable from the use of 
one canal, 





‘*On certain Theorems respecting the G try of Ships.” 


A paper on this subject was contributed by M. Emile Leclert, 
professor in the Ecole Impériale du Génie Maritime in Paris, the 
substance of which was communicated to the meeting by Mr. 
Merrifield. The frequent use in naval architecture of considering 
a floating body which heels over while retaining the same displace- 
ment has led to the study of —(1) The surface which is the envelope 
of the planes which cut off displacements of a constant volume (V), 
this is called the surface of flotation, or, more shortly, surface F. 
(2) The surface which is the locus of the centres of buoyancy, or 
centres of upward pressure of these volumes of equal displacement, 
called surface of buoyancy, or, more shortly, surface C. The 
object of the paper was to formulate the geometrical properties of 
these two kinds of surfaces, 

Dr. Woolley said he could not allow the paper to be read with- 
out expressing his gratitude to M. Leclert. We had been greatly 
indebted to French writers for our knowledge of the theory of 
shipbuilding. 


“On the Position of the Centre of Gravity of a Ship and 
its relation to Stability.” 


Mr. Charles F. Henwood read the following paper :—-Our 
‘** Transactions ” contain no more important papers than those 
recording the results obtained by practical experiments showing 
the actual position of the centre of gravity in certain ironclad 
ships. Most valuable indeed are they as standards by which we 
may form a correct judgment on any statements that may be made 
or calculations that may be put forward, having relation to the 
centre of gravity and hydrostatical stability of similar ships. 
The subject which I have now the honour of laying before you 
will afford a practical illustration of their high value in this 
respect. In the diagram the positions of the centre of gravity of 
several ships, when fully equipped for sea are set off ; and to simplify 
the subject the load lines have been omitted, for obviously, 
whether the ship be afloat or not, the centre of gravity is not 
thereby affected. In the case of the Warrior and Achilles we 
have two ships of the same general dimensions, varying only in 
that the Achilles has a larger midship section and greater dis- 

lacement, and the armour plating to the height of the main deck 
ies carried all round the ship, the modifications in the Achilles 
have resulted in raising the centre of gravity ‘8ft. higher than in 
the Warrior. 

It is difficult to make any accurate comparison between the 
iron-built ironclads and those built of wood, their structural 
arrangements being so different; but the above results in two 
similar ships is interesting to note, but is easily accounted for 
by the alterations made in the design of the Achilles. My object 
now is to direct your attention to the results arising from con- 
verting some of the screw line-of-battle ships into armour-plated 
ships. The experiments made by Mr. Barnes with the Conqueror 
are recorded in the first volume of our “‘ Transactions”; her centre 
of gravity when fully equipped for sea was tound to be 24°727ft. 
above the under-side of false keel as indicated in diagram. The 
Duncan being a similar ship, her centre of gravity has been taken, 
in accordance with the information sent me by the Controller, as 
situated, at 24°627f{t. above the under side of false keel, being 
one-tenth of a foot lower than in Conqueror. The dimen- 
sions of these 90 gun screw line-of-battle-ships are as follows : 
—Conqueror : Length, 240ft.; breadth, 55ft. 6in.; tonnage, 3265 
tons; horse-power, 800. Duncan: Length, 252ft.; breadth, 58ft.; 
tonnage, 3727 tons; horse-power, 800. 

We have thus the exact position of the centre of gravity, 
in the case of the Conqueror, and that the assumed posi- 
tion of the centre of gravity in the case of the Duncan is suffi- 
ciently accurate is proved by the practical experiments made with 
the Prince Consort. 

Now, in order that the important results found by experiments 
to have been made in the Prince Consort may be fully appreciated, 
allow me briefly to explain the alterations made from her original 
design asa line-of-battle ship. In the di is represented the 
section of the Duncan class of line-of-battle ships. (1) The upper 
deck was entirely taken away, and the middle, main, and lower decks 
then became the upper, main, and lower decks, which were all 
raised about 2ft. é ship was then lengthened from 252ft. to 
273ft. She was then plated with armour from about 6ft. below 
water to the height of the upper deck, and fitted with engines of 
1000-horse power instead of 800, as originally designed. The 
Ocean and Caledonia were converted after the same plans as the 
Prince Consort, and are of the same tonnage and horse-power. 
The éxperiménts made to ascertain the correct position of the 
centre of gravity of the Prince Consort were made by Mr. 
Reed, and aré recorded in vol. vii. of our “‘ Transactions.” 
In the case of the Prince Consort class of vessels (says 
Mr. Reed), they were originally designed as wooden line-of- 
battle ships; and I think any gentleman who will reflect 
upon what a mass of topweight an ordinary wooden line-of-battle 
ship cdrriés, as compared with the comparatively low hulls of these 
vessels when cut down to the dimensions of frigates, he will have 
no great ae facie difficulty in imagining that the centre of 
gravity when the ship is plated is lower than it was before. The 
results obtained by the experiments and subsequent calculations 





showed that when complete for sea the centre of gravity was 
situated 2°1ft. below the load Water line. Here, then, we 
have the centre of gravity of the Prince Consort when 
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fully equipped situated at more than 2ft. below her water 
line; and the fact is the more valuable inasmuch as it 
beyond doubt gives a good indication of the vertical position of 
the centre of gravity in ironclad ships generally. It was because 
of the expected character of this result that I instituted the 
experiments, for when I remembered the quantity of upper 
weight taken off it seemed to me that the centre of gravity 
would come down.” Asa matter of fact, the centre of gravity, 
in relation to the ship herself, fell only *65 of a foot. 

The above paper was readin March, 1864. I now desire to 
call your attention to the paper read by Mr. Reed in April, 1868 
and in doing so I am but following a suggestion made last, 
session by that gentleman himself, viz., to discuss one year the 
papers of preceding years in further papers. In this latter paper 

r. Reed says :—“ The proposal to mast monitors and to send 
them to sea as full-rigged sailing ships has been so often made, 
and urged upon the public with so much zeal, even by persons 
claiming to speak with weight upon questions of naval construc- 
tion, that I have deemed it desirable to lay before the members 
and friends of this Institution a few considerations, which will 
exhibit some of the dangers of such a course. The sole object of 
the present paper is to show that monitors having their centre 
of gravity situated approximately like the centres of gravity 
of other ships would quite unfit to carry a press of canvas. 
In order to find out more definitely how the stability did vary 
in low-decked turret-ships, with great weights concentrated upon 
and above their decks, as compared with that of ships of a high 
freeboard, two ships were taken, viz., the Duncan, cut down to a 
freeboard of 3ft, 6in., and fitted with three heavy turrets, and a 
ship with the same displacement and immersed body as the 
Duncan when so cut down, but whose sides were continued up 
like those of an ordinary ship, observing (and this is the point I 
desire to call particular attention to) that the centre of gravity was 
estimated to be in the water line in the latter, and ‘2 of a foot 
below it in the former case.” 

Here, then, is a marvellous and extraordinary estimated result, 
contradicting entirely the results obtained by practical experiment 
in the case of the Prince Consort ; for in the case of the Duncan 
the hull is cut down much lower, as will be seen by reference tothe 
diagrams, notwithstanding which Mr. Reed alleges he has estimated 
the position of the centre of gravity in such a case, and finds that 
it is situated only ‘2ft. below a water line, giving 3ft. 6in. of free- 
board. This position is set off on the diagram, and shows that this 
estimated position by Mr. Reed would be 1°55ft. higher than in the 
case of the Conqueror, 1°65ft. higher than it was before she was 
cut down, and 2°2ft. higher than in the Prince Consort. 

In the face of the experiments made and the results obtained in 
the case of the Conqueror and Prince Consort, such an estimated 
position is evidently entirely erroneous, and contrary to experience 
and common sense. It will presently be shown in what manner 
this position, if correct, would affect the stability of the Duncan ; 
but, before doing so, allow me to explain what has been done in 
order to ascertain the correct position of the centre of gravity 
of the Duncan, as proposed to be converted into a sea-going 
monitor. The working drawings, with details of weight 
of H.M.S. Duncan, were supplied to me by the late Board 
of Admiralty, and I was informed by the Controller that the 
position of the centre of gravity would be where I have shown 
it on the diagrams. This position, you will observe, agrees very 
nearly with the position found by practical experiment in a similar 
line-of-battle-ship, the Conqueror. Now it will be obvious, having 
obtained the position of the centre of gravity of the Duncan as a 
line-of-battle-ship, it became simply a matter of calculation, but 
necessarily very Chestous calculation, to ascertain what effect was 
produced by cutting down and removing certain portions of the 
ship and equipments, and then by adding the armour, turrets, Xc. 
You will observe that in this case the Duncan is cut down 
much lower than was the Prince Consort; the two decks and 
nearly the whole of the ship’s sides are taken off, together with all 
her guns and fittings, the additions merely consisting of a light 
iron spar deck, turrets, and an armour belt with backing and 
doubling. The total weight of the ship when so converted and 
completed for sea would be 6268 tons. 

Two separate and elaborate calculations were made under my 
immediate direction, and by one it was found that the centre of 
gravity would be lowered *4ft., and by the other ‘64ft., and after 
careful examination and comparison of results the former was 
selected, being the least favourable as regards lowering of the 
centre of gravity. This position is indicated on diagrams,.and 
shows that the centre of gravity in the case of the Duncan 
converted into a sea-going monitor (as shown in the diagram and 
the model on the table) would be lowered 4ft., not quite so much * 
as in the case of the Prince Consort. Thus you will observe 
that in the Prince Consort the centre of gravity was found to 
be ‘65ft. lower than in the line-of-battle ship Duncan, and in the 
sea-going monitor “4ft. lower. 

Mr. Reed, in the discussion which followed the reading of his 
paper, admitted that ‘‘it would be a matter of calculation to 
ascertain exactly to what extent you would lower it,” thus con- 
fessing that the centre of gravity would be lowered ; and yet in 
the body of his paper he estimates the centre of gravity to beyraised 
2°2ft. higher than in the Prince Consort, and on that obviously 
erroneous estimate bases all his demonstrations, in so far as they 
refer to the case of the Duncan as a sea-going monitor; of necessity 
therefore, the whole of his demonstration is entirely fallacious. 

Let me now briefly illustrate the relation that exists between the 
centre of gravity and the stability of a ship, taking the Duncan 
cut down and converted into a sea-going monitor, with a free- 
board of 4ft. 3}in.; displacement, 6268 tons; and centre of gravity, 
situated 1°51 below load water-line. The general principles of 
stability were very clearly set forth in Mr. Reed's se ped on the 
** Stability of Monitors under Canvas,” therefore, I need not here 
repeat them, merely observing, however, that, ceteris paribus, the 
greater the breadth of beam the higher will be the meta-centres. 
The sea-going monitor has a breadth of beam of 62ft., and displace- 
ment of 6268 tons. The meta-centre was found by calculation to 
be 7}ft. above the load water-line, and, therefore, 9ft. above the 
calculated ition of the centre of gravity. The diagram, 
headed stability, gives the length of the lever or arm of the 
ighting couple at the several angles of inclination, at the ends of 
which the weight and buoyancy act to return the ship to the up- 
right position, The length of the lever at any angle of inclination. 
multiplied by the weight of the ship, gives what is termed the 
movement of stability at that angl». Thus, at 20 deg. of inclina- 
tion, the length of the lever in the Achilles is 1°175 x 9484 x 2240 
= 24,978,240; in the Duncan, is 1°792 x 6268 x 2240 = 25,160,253. 
The moment of sails at that angle is, in Achilles, 2,662,001; in 
Duncan, 2,594,608. Thus Achilles has more than nine times greater 
stability, and Duncan nearly ten times greater than moment of 
sails. Now, in the case of the sea-going monitor with a freeboard of 
4ft. 3}in., and a displacement of 6268 tons, if the centre of gravity 
be assumed as situated 6ft. higher than has been shown, it would 
be actually, say, at A diagram; the measure of stability, corre- 
sponding to that position, would be as indicated on diagram by 
the line A; the maximuri stability would be reached at about 

deg., and would vanish at about 17} deg. If, again, the centre 
of gravity be assumed as situated 3ft. higher than has been 
shown, it would be actually, viz., at B; the measure of stability 
corresponding to that position would be as indicated by the line 
B, the maximum stability would be reached at about 14 deg., 
and would vanish at about 29 deg. This position, you will observe, 
corresponds in some degree with Mr. Reed’s calculation, with a 
freeboard of 3ft. 6in.; and by referring to the diagram, you will 
also observe that the centre of gravity, as estimated by Mr. Reed, 
and which I have shown to een approximates very 
closely to the assumed position B. The difference between the 
curves may be accounted for beyond the difference in positions of 
the centre of gravity by thefact that Mr. Reed has proposed to sink 





such ships much in the water, thus lowering the meta- 
centre, and to add much greater weights than I consider ad- 
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visable or even safe to doin such a case ; in fact, I feel quite 
convinced how unsafe it would be to place the Duncan for conver- 
sion either in the hands of any one not capable of making correct 
calculations of results, cr in the hands of any one not capable of 
resisting the temptation to put forward fictitious calculations from 
interested motives. In conclusion, let me briefly explain the re- 
sults that would arise from the Duncan cut down and converted 
as illustrated in diagrams, that is, with a freeboard of 4ft. Spin, 
and with the centre of gravity situated 1°51 below load-water line, 
which I trust I have shown would be its correct position. The 
solids of immersion and emersion were very accurately calculated 
at- 5 deg., 10 deg., 15 deg., 20 deg., and 25 deg. of inclination, 
together with the centres of buoyancies and meta-centres correspond- 
ing to those angles, and the results are shown by the line C. The 
ae, a of the arm of the lever at the several angles of inclination, 
mu tiplied by the weight of the ship in pounds, gives the moment of 
stability at those angles. The results are recorded in the following 
table, together with the moments of sail :— 
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Thus you will see that the Duncan, if converted into a 
sea-going monitor in accordance with my plans, instead of 
being ‘“‘dangerously deficient” of statical—or rather hydro- 
statical — stability, as alleged by Mr. Reed, would possess 
more than sufficient stability under all possible circumstances, 
and would be practically as safe as any ship in her Majesty’s navy. 
Although this subject may be of interest to me personally, yet it 
is of far greater interest to the profession generally and the pub- 
lic at large, for it illustrates the system pursued by the officials at 
the Admiralty for thwarting and opposing proposals emanating 
from private shipbuilders, however good they may be and advan- 
tageous to the country. 

It is well known that Captain Cowper P. Coles stated before a 
committee of the House of Commons ‘last session, viz., that 
**there had been a determination in the Controller’s office not to 
adopt anything which cannot be said to have originated with them. 
I have reason to believe (says Captain Coles) that they have the 
power, practically, of discarding any design, as they can always 
report against it, and then it would be too great a responsibility 
for the board to order it;” and that this latter part of Captain 
Coles’ evidence was subsequently endorsed by the late First Lord 
of the Admiralty stating in the House of Commons that “‘ the 
board would undertake a grave responsibility if they decided on 
building a ship' the’ design of which the Controller did not 
approve,” ; 

This was actually the fact with my proposals for converting the 
best of our screw*ships ofthe line into armour-plated turret ships, 
for that fictitious estimate and demonstration by Mr. Reed, as 
illustrated in his*paper ‘‘On the Stability of Monitors under Can- 
vas,” was prepared to deceive the Admiralty into believing that 
the Duncan if converted as proposed by me would capsize. Other- 
wise, and I have good reasons for saying so the late Board of 
Admiralty intended that my proposals should receive a fair trial. 

The Chairman (Mr. Scott Russell) regretted that Mr. 
Reed was not present to enjoy +he compliments paid him 
in the paper. The communication was extremely valuable 
coming se a gentleman of Mr. Henwood’s knowledge and 
experience. He would suggest as an improvement that Mr. 
Henwood should run his pen through every passage which 
attributed motives. In the absence of Mr. Reed, perhaps Mr. 
Barnes would say what his view of the facts was. 

Mr. Barnes said he had no idea what the pxper was going to be 
about, and he was really not in a position to discuss the subject at 
present. 

Mr. Thornicroft said it appeared to him that some of the difti- 
culties in ships as deeply loaded as these turret ships were had not 
been mentioned by Mr. Henwood. He had taken a very 
favourable view of the qualities of ships with a low freeboard. 


into the question of the centre of gravity and its relation to 
stablity. : 

Mr. Thornicroft said Mr. Henwood had taken great trouble to 
show us that in lowering ships originally built with a high free- 
board the centre of gravity had not been raised, that was, in 
lowering and plating that part of the ship that remained above 
water. Still the central bulk had been so far lowered that where 





mined from the compass (the usual corrections being made), marks | 
the direction of the ship’s head, and im this direction the ship 
moves a certain distance in a certain time; but the current carries 
her a certain other direction and distance in the same time, her 
actual motion being compounded of the two.” The direction of 
the current, or the point of the compass towards which it flows, is 
called the ‘* set” of the current, and its velocity or rate is called 
the * drift.” This set is always, and under all circumstances, 
assumed to bethe same, and an inexperienced captain, guided by 
the rule of his work on navigation, would disregard a clearly-to-be 
ascertained variation from the wind pressure, causing a diversion 
of effect as in the case of the Tiber ferry. 

Instunces were cited jof'* %0;?, of “‘ going free,” and of 
being ‘‘ close hauled,” all of which would: prove disastrous if the 
known hydrodynamic law were, as it is, ‘ignored; and many losses 
might be accounted for in this way. An experenced or observant | 
captain may supplement his deficient instruction ; but we ought 
to consider average ability, and also that the school of experience 
is the most expensive possible. In theinterest of all concerned, the 
merchant, the shipowner, and 'the underwriter, as regarded the 
peril of property, and of the crews, involving the peril of more 
precious life, he recommentded this simple question to the serious 
attention of the Institute. i 

The Chairman hoped some sailor would tell them whether the 
action ‘of currents was unknown to ‘them, and whether Mr. 
Lamport’s view communicated some tew truth. 

Captain Selwyn said he began todoubtwhether for the last thirty- | 
five years he had belonged to any profession'at all. He begantothink | 
that he had never known anything about winds or currents and | 
that it was by some happy accident he had brought his ships to | 
port. It was quite clear that if he ignoted the currents he could | 
not have made his port by any possibility. He never heard of a | 
sailor who did not make allowance for etitrents ; he knew them so 
well that no passenger could teach him better. It would be more | 
to the purpose if Mr: Lamport would only show them where the 
currents were, and how theyan; if he would do that, sailors 
would know how to make the necessary allowance for them, 
whether the ship was under sail or under steam. No sailor ever 
mistook leeway for current, and he knew how to make allowance 
for one and the other. These things were not unknown. The 
question really of importance in this matter was that those who 
went to sea should give the result of their observations as | 
belonging to a great scientific body; they had powers and oppor- | 
tunities of observation which could never be gained by those who 
did not follow the sea as a profession. The one reproach to the 
profession was that men at sea only observed that which was 
personally interesting to themselves at the time, and did not 
observe those things which might contribute to the scientific | 
knowledge of the whole world. This was a matter in which if 
Mr. Lamport would impress it upon seamen, he would do great 
service ; but when he desired to press upon seamen that which 
they knew and daily practised, then he doubted whether he would 
gain any great results. 

Mr. Lamport’s views were also criticised by Mr. Rawson and Dr. 
Woolley ; but their mode of’ dealing| with the question involved 
diagrams on the black board with chalk, without which the reader 
would be unable to follow their remarks intelligibly. 

Captain Selwyn said: sailors considered the set of the current, 
and closely observed it from day to day. In the open ocean they 
had no other means of knowing that a current existed than by 
finding themselves out of their reckoning. They did not see trees 
on the coast, or the stakes on the binks of the Tiber toinform them 
that a current existed. They allowed for the direction and set of 
the current, and they allowed for the angle at which it worked 
upon the ship. In the case of the Tiber, quoted by Mr. Lamport, 
there was a plane attached toa fixed point, whereas there was 
no such fixed point at sea. 

The Chairman said the misfortune was that we could not tell the 
direction of the component forces of an ocean current ; first, 
because we did not know it; secondly, because nobody 
had told us about it; and, thirdly, because we had no 
index by which we could see this current, except when we found 
ourselves ashore, and we drew the remote conclusion that some 
unknown quantity which we thought tu be current must have 
brought us there. He entirely agreed with Captain Selwyn that 
the best thing anybody could do for the sailor was to find out 
for every hour in the day, and for every day in the year, on each 
port of the coast of the navigable wool which way the current 


0 l s 7 | set, then, when a man went there on that day and at that hour, 
Mr. Henwood ‘said his paper did not go into that, but simply | 


the ship was inclined to any great angle it appeared to him to be | 


unsafe. In the diagram Mr. Henwood had taken into consideration 
the fact that when the stores were consumed the shir would be 
higher out of the water and would be more safe. It was necessary 
to provide against casualties, and the ship, instead of consuming her 
stores, might admit a large quantity of water ; then the freeboard 
would be much less. The ship might at an angle of less than 
17 deg. lose her stability entirely. 

Mr. Henwood said the question of freeboard entered very 
largely into this matter, but he had not dealt with it in his 
ro. But, 4s a matter of fact, there was 25 per cent. of 


uoyancy up to the lower deck, 25 per cent. of and beyond her own | 


displacement; and he thought that was an ample margin for safety. 
The Chairman : That is a very difficult question. 





**On the Effects of Lateral Pressure on a Ship’s Course in Current 
Sailing.” 

Mr. Charles Lamport read a paper on this subject. The paper 
intended to show a very general and disastrous neglect of one of 
the simplest laws of hydrodynamics is shown in all standard 
popular works on navigation, and that the result has been notably 
on the south-east coast of Africa, subject to the sweeping effect 
of the Mozambique current, the loss of several fine steamers, in- 
cluding the Bosphorus. That law isthe simple one of the im- 
pact of fluids on plane surfaces, and the constant effect produced 
at right angles to the surface of the plane. No matter at what 
angle the fluid particles impinge upon the plane, the result is 
— the same in direction, and differs only in the intensity of 
e 
_ The application of this law has never been considered in the 
important rule of current sailing. The navigation formula is to 
compound the headway or forward motion of the ship with the 
known ‘set or direction for the known drift or rate of the current. 

This formula holds good under all circumstances except when 
the ship is crossing a current under the influence of a wind pres- 
sure exerted laterally, and ina direction adverse to the drift of 
the current. 

In the case of a vessel steering across a known current at an 
angle of 45 deg. to its “set,” and propelled by a wind exerting a 
force on the sails opposed in any degree to the current flows, the 
navigation rule always supposes the current effect unchanged, 
instead of tal it in its altered result, namely, at right. angles 
to the plane of the ship’s side, and, of course, at an angle of 45 deg. 
to the set of the current. Asa practical illustration of the effect 
of this diverted transverse current effect, the case of the ferry at 
Rome across the Tiber—the swinging bridge across the Rhine, and 
others might be instanced. By substituting a sail and wind pressure 
exactly equal to the retaining force of the rope or chain, the precise 
results would be transferred to a ship at sea, namely, that two 
directly-opposing normal forces, instead of neutralising each other, 
cause & transverse result by the intervention of the laws referred 


to. The words of the navigation rule are: ‘The course, as deter 





he knew the wanting side of the parallelogram and could finish 
the problem. But, barring that, he did not see how the problem 
was to be finished. 

The meeting then adjourned. 

Friday Morning, April 8th. ‘ 

The sittings werelresumed at twelve o'clock, Vice-Admiral Sir 
E. Belcher in the chair. 

The first paper read was one by Sir Wm. Fairbairn ‘‘ On the 
Law of Resistance of Armour Plates composed of one or more 
Thicknesses.” An abstract of this paper, and the discussion upon 
it, will appear in our next impression. 

The next paper was by Mr. W. Symington “On the Treatment 
of Tron: Masts by Sailors of the Merchant Service.” 

“The drawing befdre you represents a transverse section at the 
main mast of a ship of about 1600 tons register, with three decks. 
The main mast is 90ft. long by 32in. diameter at the middle 
deck, and made of Yin. iron plates, with three internal angle 
irons. It is wedged with pitch pine at the lower and middle decks, 
as is the universal custom in the merchant service. It is likewise 


| supported by six shrouds of Sin. wire rope on each side ; the 


breaking strain of each shroud being 38 tons, and the Admiralty 
test 28 tons 6 cwt. «IthinkI shall be able to prove that this mast 
must break, in: condequence of the wedging at the middle deck, 
long before a strain of 10 tons can come on each shroud. 

‘** Tt is the usual practice in London and Liverpool to ‘set up’ 
the rigging a short time previous to the ship leaving the dock on 
an outward-bound voyage, and this work is generally done under 
contract by the riggers, under the nominal superintendence of the 
chief officer; I say nominal, because that officer is usually too 
much occupied with his cargo to be able to give the necessary at- 
tention to such an important’ matter, therefore the riggers are 
pretty much left to themselves. 

“The operation of ‘setting up’ may be described thus :—A 
luff tackle and runner are! deocahy applied to the lanyard, and a 
good strain.is hove on ashroud~ say to about five tons. I would 
here remark that I never badithe means at my disposal of applying 
a testing machine to the rigging while\in the: act of ‘setting up,’ 
and therefore 'r thatrmy paper isidefective in proving the 
strain. When the:shrond iis considered sufficiently tight a spun- 
yarn ‘ racking’ or strand ‘“nipper’ is applied to temporarily secure 
the lan and the tackle is go; immediately there is a con- 
siderable decrease of tension before the ‘nipper’ or tracking’ will 


bite ; aftetwards the ithe lanyard is'se above the dead 
eye, thé tacking taker he ard, | po goats there is a con- 
siderabledeénease df. ‘until there i usually less than 
two tons ténsion on'the ud of a 1000 ‘or 1500 ton ship. If we 


consider that this work is done by contract, very often hurriedly 
and slovenly, it will be conceded, I think,-by most sailors, that I 
have not misstated the amount of straim on the sliroud of a 
1000 or 1500 ton ship. 

**The vessel leaves the dock with the rigging thus ‘set up,’ and 
whatever may be the actuttension in tons on the shrouds, it ap- 
pears to me no further, ordt least a very limited increase of strain 
can come on the rigging of dm iron mast, wedged at the decks, 
during any weather at sea, or however much theship may roll. 

“Probably no one will deny that wire rope will stretch very 
considerably before being permanently injured, And here I would 
again remark that I regret much being unable to furnish direct 


| half the Admiralty test-proof of strain. 





proof of the amount of stretching ; still, I hive given much at- 
tention to the subject, and made rude experiments, which enable 
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me to say that a 5in. wire rope will stretch 1ft. in 100ft. with the 
greatest safety, and almost regain its origins] length. 

“In the drawing I have considered the wind as blowing from the 
port, or left-Land side, with a force. sufficient to throw the mast 
into the position of the dotted lines, presuming that it is not 
wedged. This deviation from the perpendicular may be measured 
by A D at the hounds equal to 9m., and sucha position would 
necessitate an increase of length of shroud equal to D E = 2°79in., 
and the length of F G at the middle deck is = 2°Glin. ; so that in 
this particular instance, practically, we may say that as the 
shrouds stretch so will the increase of length almost equal the 
distance F G at the middle deck, if the mast is not wedged 
at any deck. However, as it is so, it may be considered a 
rigid, inelastic, unyielding structure, with but an extremely 
limited room for displacement ; and, consequently, I 
am at a loss to conceive how any increase of strain can 
come on the shrouds, however much the pressure exerted by 
the wind in the direction of the arrow. If my statement of the 
tension on the shrouds at leaving dock is nearly correct, it will re- 
quire but a very few tons more strain to stretch the rope 279 
inches, and the consequence is the mast is broken off by the first 
butt above the middle deck, long before the rigging is subject-d to 
Whereas, had there been 
no wedges, the mast would have been perfectly safe by the support 
of the rigging, and infinitely stronger than a wood one. 

* The fact that so few iron masts have given way is, to me, an in- 
contestible proof that they are immexsurably stronger than wood 
ones. Let them be fairly and scientifically handled by sailors, 
and I venture to say we shail hear no more of the loss of iron 
masts. If a wedging is desired, let it be made of massive india- 
rubber or, in a manner similar tothe s)ring piston ring so familar 
to engineers, and then the mast will have play at the decks, and, 


| a8 a consequence, the ship will be much easier under a press of 
bo 


canvas. 
Captain Selwyn thought the great evil in the construction and 
arrangement of iron masts was that, instead of considering the 


| capabilities of the material, the old wooden form of masts was 


imitated. It was highly desirable that means should be devised 
of doing away with the ropes which at present were used to suple- 
ment the want of elasticity or want of strength of wooden masts, 
and that each mast should be one and entire. 

Mr. Scott Russell said the only plan which he had found answer 
forthe seiting up of the rigging of iron masts was a patented 
one by means of a little double screw and a winch. Iron masts 
and iron spars had one great fault, their extreme rigidity. A 
wooden yard would bend 3ft. at two ends, while an iron one 
would only bend 3in. without being in the greatest danger. 
This fact enabled wooden masts to fetch enormous help from their 
supports, which iron masts could not. The idea of cushioning the 
mast in the deck by india-rubber was very good if proper care 
and judgment were exercised. He himself had acted to a certain 
extent upon the, recommendation to make the mast an integral 
portion of the ship. This was the only plan that would be suitable 
for vessels of war which would be used for running down. The 
base of the mast should be on a bulkhead, and it should not be 
continued below the iron deck, but strengthening pieces should be 
coutinued right down to join the floor. The bottom of the mast 
should be spread out pretty well on the deck, so as to get hold of 
a good deal of it. 

Captain De Horsey said it did not appear to him to be practi- 
cable to get a mast that would bear a press of sail without ngging. 
The mast should be treated simply as a derrick, supported at the 
top by rigging which should be unmistakably good. Iron rigging 
undo \btedly did stretch, but if it were used rather over the usual 
size than under it would last for years without stretching. 

Mr. Lamport regarded it as absolute folly to make an iron mast 
rigid at the partners or anywhere else. A rigid mast which would 
break with a strain of seven tons, would, if used as a derrick, 
support arforce of 500 tons. The data supplied by the late M 
Eaton Hodgkinson with regard to the power of holl 
columns in the direction of their length ought to be extensively 
supplemented by experiments made by the Admiralty. The 
disadvantage of making a mast an integral part of the ship, 
and attaching it to the beams, was that the leverage 
would exert a most pernicious effect upon the structure of the 
vessel itself. The whole pressure of the sails would be against 
the side of the ship through the beams, tending to injure the 
form of the vessels, and causing them to give in the wake of the 
rigging. Another disadvantage was that the support which 
would come from the shrouds would, when the mast bent, have to 
deal with a derrick under circumstances in which it was least able 
to do its work, namely, when it was bent out of the exact perpen- 
dicular. A captain in one of his vessels, a short time ago, followed 
the {obnoxious principle of raking his mast forward in order to 
make it look a little smart; the result was that, with an exceptional 
strain with the full spread of hisforesail, about threefeet of the mast 
broke out of the centre. Such a thing could not have occurre | if it 
had not been bent forward. This bending, however, was a necessary 
consequence of attaching the mast rigidly when it was a mainmast. 
He believed yards were most frequently carried away by the 
braces at the two ends not sustaining an equal division of labour. 
The whole strain was frequently thrown upon one side. This 
could be rectified by dividing the enormous main yards of vessels 
of war, particularly in the centre, and giving them so much play 
or so much attachment only as would enable one of them to carry 
them round equally without bending the sail. if that were done 
each part of the yard would be supported by a point at the centre 
and by its own braces at the end, and there could be no porsi- 
bility of its giving way. There need not be more play in the 
centre than about two inches, to allow the end of the yard a foot 
or two feet, in order that the division of labour might be brought 
properly upon the braces. Captain Selwyn, and Mr. Scott 
Russell, and Captain De Horsey had naturally looked at the 
question as affecting ships of war and not the mercantile marine ; 
but, though that the mast should be made an integral part of the 
ship might be necessary for the purposes of tighting, the disad- 
vantages would altogether exceed the benelit of adopting such a 
plan for the mercantile marine. 

Mr. Bramwell said if when the attempt was made to have the 
mast a part of the ship it was inefficiently carried out. the result 
would be very injurious, but even it it were properly done he did 
not see that any greater strain would be thrown upon the sides. 
Whether the mast was made rigid, or the strain was upon the 
shrouds, the side strain must be the same. 

Mr. Murray: said there would be no difficulty from an 
engineering point of view in making iron masts strong enough to 
support themselves without shrouds, if the curve adopted by 
engineers in the construction of lighthouses was resorted to. No 
doubt it would be necessary to carry down the foundation of such 
a mast to the keel of the ship, and it would need a very wile and 





extended basis. He should recommend the bulkheads for that. 
He saw no difficulty in making prep»rations for cutting away such 
amast. A 


plate might be put upon the surface of the base, 
and another plate at its:end, and the two might be united by 
some very strong bolts, which might be very soon undone, and the 
mast allowed to go over the side if necessary. It might be broaght 
under the consideration of the Admiralty whether low masts of 
the’kind might not be introduced into the large turret ships now 
being built in the dockyards with advantage. . 

-Mr. Grantham said he had once been ridiculed before a large 
party because he said'iron ships were safe. The retort was, ° You 
have only half an inch between you and eternity ;” but that haif- 
inch of iron was better than a great many inches of other mate- 
rials. About forty years ago he saw a steamboat, the main mast 
of which wus of iron. It ..as originally made in order to venti- 
late the cabin, but‘was of course adapted to carry sail. Pormany 
years it was the mast most relied on; there Was no fear of dry-rot 
in it, and so when a great weight had to be lifted everyoody 
resorted’ to this mast. Ultimately, however, it was remuved, 

(For continuation see page 228. ). 
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DRESSING MILLSTONES WITH THE DIAMOND 
OR “ BORT.” 
(Concluded from page 205). 

Goay’s machine was generally admitted to be a great advance 
on anything previously proposed, and many millers adopted it 
under the impression that nothing better could be obtained; 
others, however, waited, seeing that there still remained defects 
connected with the dressing operation which that machine did 
not remove, and also hearing of other plans that very soon made 
their appearance on the commercial success of Golay’s becoming 
generally known. 

Golay’s machine supplied one desideratum, in making a dress 
superior to what could be obtained by hand, in putting in the 
dress or cracking on the ,millstone in clean, straight, unbroken, 
uniform manner, and in less time than by hand, and it had the 

eat advantage of making the mill masters less dependent on 
the individual skill of the men. Notwithstanding these great 
advantages, however, many millers consider that the machine is 
defective in many of its details, more especially in not tending to 
keep the millstones in better track or level than formerly. The 
machine rests on three small feet, and is, consequently, dependent 
for its level on the small local spots whereon those feet happen 
to be placed, and can in no way check or correct the inequalities 
which escape the proving staff. As the machine is worked by 
power it is impossible to use it while the mill is standing, that 
is at the very time when a miller most wishes to put his stones 
in order and give them extra work and care. It also necessitates 
the stones being dressed on one spot, as wellas the erection of driv- 
ing gear for the purpose; and whilst not being quite so dependent 
on individual skill as with the handbill, a certain amount of 
skill is indispensable to obtain a uniform depth of the cracking, 
and to prevent the diamond from being broken or injured, as it 
is very liable to be with the high speed at which it rotates. 
These defects form a serious drawback from the advantages of 
this machine, and a hindrance to its more general use. 

There cannot at the present time be the least doubt that the 
practical success of the mere cutting action in Golay’s machine 
was in reality due to a very great extent to his using, not the 
diamond, but bort or carbon, of which the special and distinctive 
properties and peculiar suitability for cutting hard stone had 
been previously discovered by Jobin. It was very fortunate for 
Golay that he met with specimens of bort for his trials, for he 
would certainly have met with no better or more permanent 
success than Childs or Dickinson had he had only common 
glaziers’ diamonds to work with. 

Popularly the term “diamond,” or “black diamond,” is 
applied to the stones used for dressing millstones; but the term 
is inaccurate, and bort—which is the substance really used—is 
not diamond. The diamond properly so called is a crystalline 
substance with an easy cleavage; and even when reduced to fine 
dust, the particles retain their crystalline structure; hence the 
grittiness, in which lies the great abrading power of the dust. 
Bort, on the contrary, is amorphous, or destitute of crystalline 
structure or cleavage, and its dust, having no grittiness or 
abrading power, is quite useless to lapidaries. Bort, probably 
like the diamond, consists mainly of carbon, but in an allotropic 
or different state. It is very remarkable that the amorphous 
bort should be harder than the crystalline diamond, but so it is, 
and a good specimen of bort will with a single steady rectilinear 
stroke cut in stone a groove one-eighth of an inch in depth— 
work which would be simple destruction to any transluceu. or 
crystalline diamond. 

We may now compare Golay’s vague description of the sub- 
stances he proposed to use, “hard stones, and especially the 
diamond,” with Jobin’s clear and definite statement published 
three years before Golay’s. In the specification of his patent, 
to which we have already referred, Jobin says :— 

“The invention consists principally in the use of the materials or 
substances called bort and carbon, these being employed instead of 
steelfor the cutters or cutting surfaces or points of thetools orma- 
chines. These substances are well known to lapidaries, and may be 
procured from Brazil and other places where diamonds are found, 
being, in fact, rough or impure portions of stone found in con- 
nection with the diamond; and not being sufficiently pure to be 
suitable for jewellery, these substances can be used with economy 
and advantage. Bort or carbon are extremely hard, and not 
capable of being drilled on the edge or worn away by friction 
with any material but themselves.” 

The success of Golay’s machine was not at first attributed to 
the kind of stone, but to his peculiar and very ingenious 
rotatory chipping action, and it was at one time thought that 
that action was absolutely essential to success. It is clear, 
trom Golay’s specification, that this was his own opinion; and it 
was owing to this belief that so large a sum as £200,000 was so 
soon invested in the patent. 

The first to put forward any plan in competition with Golay’s 
was Robert Young, of Glasgow, an engineer and experienced 
maker of machinery specially for millers. It was not, however, 
Golay’s success which first drew his attention to the matter, for 
in 1862, when Knight’s patent was obtained, he had received one 
of Knight’s machines from America, and had endeavoured to 
obtain its adoption by several millers in Scotland, but found 
that the expense of the diamond was objected to; and he was 
then unaware of the existence of the not only less expensive, but 
also more suitable bort. Though discouraged, Young himself 
still remained convinced of the desirability of a millstone 
dressing machine, and never abandoned the idea of producing a 
successful one. He did not see why a plain rectilinear 
cut with the diamond, such as had been proposed long 
before by Childs, should not answer as well as the rotatory 
chipping, if suitable arrangements were made for its appli- 
cation. He designed various modifications of apparatus for 
carrying out his views, and took out a patent on February 12th, 
186, No. 475, the mere title of which showed that he aimed at 
things beyond what Golay had contemplated, it being “ Improve- 
ments in apparatus for training, levelling, and dressing mill- 
stones.” Careful observation and experiment soon led Mr 
Young to see that the quality of the diamond or cutting material 
had an important bearing on the matter, and that, in fact, when 
bort was used the excessively rapid power-using rotatory clipping 
action introduced by M. Golay was an altogether unnecessary 
addition. Mr. Young’s study of the subject resulted in the 
principles that in order to make bort act satisfactorily 
with the simple rectilinear cut, like that of the tool of an 
ordinary planing machine, it must be held ina slide guided 
firmly and steadily, so as to move accurately in a a ht line, 
and be unable to deviate therefrom either upwards or laterally, 
and that to meet the inequalities and varying hardness of the 
burr stone composing the millstone face the bort. should 
not be held with absolute rigidity, but so as to have an extremely 

slight elasticity. Whilst designing his apparatus in accord- 
ance with these principles, he further arranged it so as 
not only to maintain the truth and level of the stone, but 
also so as to gradually correct any departure therefrom. The 
patent already referred to, and a more recent one, compri 
various modifications of Mr. Young’s apparatus, but the follow- 





ing is a description of the one which he finds best adapted to the 
various practical requirements. 

Fig. 8 is a plan of the dressing apparatus as applied upon a 
millstone, and Fig. 9 is a corresponding vertical section. Fig. 10 
is an inverted plan of the bottom of the tool or bort holder, 
and Figs. 11 and 12 are an end and a front, elevation of the 
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slide as fitted with a single tool; whilst Figs. 13 and 14 are 
sectional elevations of a modification of the slide fitted with two 
tools. 

The framing of the machine consists of a central boss, 1, 
made hollow to go over the head of the millstone spindle when 
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to a segmental ring, 3, accurately turned, or otherwise made 
flat on its underside to rest on the surface of the millstone, 4, 
near the outer edge thereof, that being the part of the millstone 
surface which can be most relied upon as being truly level. To 
facilitate the placing of the frame on the 
stone three adjustable claws, 5, are fixed 
on the segmental ring, 3, and catch upon 
the top binding hoop; accurate centering, 
however, of the frame on the stoneis not 
essential. Two of the frame arms, 2, 
are made in the same line tangential to 
the boss, and to them there is fixed a 

— horizontal guide, 6, made with V rails to 
receive a saddle, 7, which can be movedalong the guide, 6, by means 
of a screw spindle, 8. A horizontal arm, 9, is fixed to the saddle, 7, 
so as to stand out at right angles from the guide, 6, and this 
arm is made with horizontal 
V rails to guide a slide, 10, 
in which is adjusted the tool 
or bort holder, 11. The bort 
holder, 11, is a_ spindle 
screwed at its upper end to 
receive a nut, and formed at 
its lower end with a cross 
plate to fit a rebate in the 
bottom of the slide, 10, and 
with a boss in which a socket 
is bored to receive three 
angular steel bits by which 
the bort is fixed. The three 
steel bits are shaped to build 
together into a cylindrical 
form a little less than the 
socket, and the bottom cor- 
ners of their central meeting 
edges are hollowed to grip the 
bort whilst they are adjusted 
upon it by screws tapped 
through the sides of the socket. With this simple construction 
the bort can be gripped in any position by the steel bits, and 
the whole can be turned in the socket so as to present the cutting 
angle of the bort in the most advantageous manner. One 
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or two pieces of vulcanised rubber, a, are applied between the 
bottom crossplate of the tool, 11, and the slide, 10, and may be 
more or less compressed to modify the elasticity of the tool by 
means of the screw nut which holds the tool in the slide. A 


the bort to cut a minute groove on the surface of the mill- 
stone. The dressing for one sector of the millstone surface is 
done with the frame 1, 2, 3,in one position, the arm, 9, being 
shifted or fed across after the formation of each groove by means 
of the screw spindle, 8. Toothed feed wheels, 13, are fixed on the 
ends of the screw spindle, 8, and are acted upon by feed catches 
jointed to levers, 14, set loosely on the spindle and connected by 
a horizontal rod, 15, above. A handle, 16, is set loosely on the 
rod, 15, so that it can be moved into the most convenient position 
for the operator, who works the tool slide, 10, with one hand, and 
the feed handle, 16, with the other. The feed may be effected 
either when the slide, 10, is at the inner end of its traverse, 
or when it is at the outer end thereof, the bort being moved 
in both directions along each groove ; or the feed may be effected 
both when the slide is at the inner end and when it is at the 
outer end of its traverse, in which case the bort will be 
moved only once along each groove. When the dressing of one 
sector of the millstone surface is completed the entire machine 
is shifted round, to bring the arm, 9, parallel to the grooves 
of the next sector. 

Two borts with their holders may be carried on the slide, 10, 
as shown in Fig. 14; and this modification may be used when 
a deeper cut is required than that which a single burt will 
give, one of the two borts being adjusted slightly lower than 
the other. When applying two tools in this way the spindles are 
fitted somewhat loosely into the slide, 10, and small cushions, 6, 
of vulcanised rubber are placed behind them, whilst small 
pinching screws, c, are inserted in front, and by turning these 
more or less the two bort points can be adjusted so as to cut 
accurately in the same line. The two tools may also be adjusted. 
to cut in two separate lines if preferred. 

A comparison with Golay’s machine will render obvious the 
superior construction of Young’s, its remarkable simplicity, and 
its freedom from various drawbacks associated with the earlier 
machines, The dress or cracking which Young’s puts into the 
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millstone, consisting of straight horizontal cuts, is cleaner and 
neater, and has not the ragged or fractured appearance caused by 
the chipping action of the rotating tool. It is especially 
superior in indicating and discovering any inequality or want 
of truth in the grinding surface, doing this with a precision 
and accuracy not hitherto attained, and which necessarily arises 
from the machine being formed with a turned bearing ring, which 
rests on a large portion of the millstone 
surface near the outer edge. This is 14 
confirmed in practice by the machine 
discovering many imperfections of sur- 
face which the proving staff allows to 
escape notice. Requiring no driving 
power, it can be worked whether the 
mill is running or standing. It requires 
no gearing whatever, and is much less 
dependent on individual skill, as it can 
be actuated by a lad or inexperienced 
workman. It cannot get out of order. 
It dresses the stone in less time than 
Golay’s, and, as compared with ordinary 
handwork, requires the service of fewer 
stonemen. Immediately that the stone 
is set to work after being redressed it 
grinds perfectly, making much fewer 
flour sharps or middlings, and, in conse- 
quence, a larger proportion of fine flour. 
The bran is broader and better cleaned, 
and the flour of purer colour and more 
regular. The amount of feed, or rate 
of grinding, is not decreased; whilst, 
in consequence of the ease and rapidity with which the 
operation can now be effected, the millstonnes are some- 
times redressed after running four days and nights. This 
more frequent redressing is found advantageous where the 
mixture of wheat is soft and tough, but where it is 
dry the stones are redressed only after running six days and 
nights. When the stones are lifted for redressing they are found 
to be in perfect trim, having a beautiful straight level face, and 
with much of the former dressing still clear and distinct. One 
miller using Mr. Young’s machine found, on a careful comparison 
with the results of the ordinary handbill dressing, that out of 
every hundred bolls of wheat (1 boll = 240 Ib.) he obtained a bag 
and a-half, equal to 420 lb., more fine flour, with proportionally 
less seconds.. 

A + variety of millstone dressing machines have been 
brought out and patented since those to which we have referred, 
but they are all comprised in the “rotatory” and “ rectilinear” 
classes, of which Golay’s and Young’s are respectively the chief 
representatives; and they differ amongst each other mainly as 
— minor details, a critical comparison of which would not 
only be tedious and uninteresting, but is also incapable of being 
satisfactorily made at present on account of the small experience 
as yet had with most of them. 

Naturally, where several patented machines for the same pur- 
pose compete, questions must arise as to the novelty and 
validity of each, and as to whether the more recent are infringe- 
ments of the earlier patents. The main competition is practi- 
cally between the two most successful machines, Golay’s and 
Young’s; and we believe that the great hindrance to the more 
general adoption of one or other of these machines has been 
the doubt whether Golay’s patent is valid, and whether Young’s 
machine, as has been openly asserted by persons interested in 
Golay’s patent, is an infringement of it. At the same time 
many of the most extensive millers in the United Kingdom 
have adopted one or other of the machines, convinced of the 
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handle, 12, is jointed upon the slide, 10, and by means of it the 
operator draws the slide along the guide arm, 9, and so causes 





great superiority of the dress over hand dress. As regards the 
diamond itself, Golay does not claim to use the diamond except 
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when acting with rapid blows, and clearly could not validly claim 
the plain, continuous, rectilinear cut of the diamond in face of 
the earlier patents of Childs and Knight; whilst as both Young 
aud Golay are obliged to use bort instead of the common clear 
diamond, it is plain neither of them is clear of Jobin’s patent. 
As regards the necessary apparatus, Young’s only resembles 
Golay’s in having a horizontal guide and slide with a screw feed 
motion at right angles thereto; but in this respect both Golay’s 
and Young’s resemble Morisseau’s, whilst Young’s arrangement 
is in-fact more like Morisseau’s than it is like Golay’s. We will 
not take upon us to certify how the lawyers will decide the 
questions, but they appear to us very simple ones, and plain 
common sense answers to them sufficiently obvious. 

We have applied the term “ bort” to the substance now used 
for dressing millstones, as being the best and most distinctive 
appellation without coining a new word; it is, however, also 
used to designate the impure fragments and excrescences which 
are removed from the rough diamond in the process of cutting, 
and which are not so hard or suitable as the stones originally 
found in a detached state. 





DIAGRAMS FROM THE ENGINES OF THE FILGA. 


WE exactly reproduce below copies of the high and low pressure 
diagrams taken on the occasion of a trial trip made by the tug-boat 
Filga on the Ist inst. The extraordinary character of the diagram 
is due to the erermcus pressuie and the short struke of the 
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indicator card. The following are the particulars with which we 
have been furnished by Messrs. Perkins :— 

Ist April, 1870.—Two high pressure cylinders, 15in. diameter, 
single-acting ; two low pressure cylinders, 32in. diameter ; eighty- 
two revolutions per minute; stroke 1ft.; pressure in boiler, 230]b. 
on the square inch ; collective indicated horse-power, 200°8. 





KELSEY’S PATENT WEDGE DRIVING DRUMS 
AND PULLEYS. 


On reference to the illustrations it will be seen that these 
pulleys are intended for transmitting power by means of wire 
ropes, the rope being held firmly between the sides of the pulley, 
and thus preventing “slip,” a difficulty hitherto felt by colliery 
engineers and others, whose operations rendered the use of wire 
rope necessary. These pulleys are extremely simple in construc- 
tion, and consist of two loose discs, an internal wedge ring, and a 

or nave divided in the centre transversely, all the 
inexpensive character. 
The cuts give a section and a side elevavion. The 
two discs are made with an angular recess on the 
inner face of each, and the centre holes are cast slightly 


castings being of an ordinary and 








curved transversely, and made to fit with ease the octagonal boss. 
The internal wedge ring is made with a straight point, the peri- 
phery being concaved to receive the rope; and in order to allow for 
wear upon the latter the point is also made of less thickness than 
the diameter of the rope. The nave or boss is provided with a 





flange cast on each end, which flange is for the pu of retain- 
ing the discs in position. The nave is faced an ted together, 
and bored out to fit the driving shaft, to which it is secured by | 
means of two short keys driven from each end. The action of the 
> brought into operation by means of the pressure of the 
rope being thrown on one side of the pulley, upon the internal 
* wedge ring, which is thereby forced the inclined faces of | 
the recess in the discs on the other side of the alley, the result | 
being that the discs are driven apart on the bottom side, and 
owards each other, so as to compress the rope, on the top side. 


WELCH’S PATENT CATTLE TRUCK. 
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The practical result of the trial of these pulleys has proved the 
principle to be a correct one, and as there are not any parts to get 
out of order, their use must be attended with considerable economy. 
The pulleys above described have recently been patented by Mr. 
William Kelsey, engineer, of 118 Cannon-street, London, E.C. 








WELCH’S PATENT CATTLE TRUCK. 

In our number for 19th November last we illustrated the truck, 
designed by Mr. Reid, of Granton, which was used for the transport 
of the six celebrated black oxen belonging to Miss Burdett Coutts. 
That truck represented a system which, although humane and ef- 
fectual in operation, would require some little time to introduce. 
Mr. Reid’s system is not so much to convert the existing rolling 
stock as to supply new carriages. 

The truck designed by Mr. Welch, of Southall, which we illus- 
trate in the accompanying engraving, is simply a truck of the 


present pattern converted on his __. The _illustra- 
tion, however, shows two methods of conversion. The truck 
is separated into halves, the half farthest from the 


> is divided by vertical and horizontal bars into stalls, in which 
the cattle stand in line with the axis of the carriage. The other 
half is fitted similarly with bars, but the stalls are across the 
carriage, so that the cattle stand at right angles to the line of motion. 
In the firstcaseahay rack is placed acrossthe end of the truck, and 
a water trough runs along underneath it. The hay is placed in the 
rack through the sliding door shown at the side. In the case 
of the transverse stalls the hay is placed in the net or rack in the 
roof, covered by sliding doors, and the water is supplied to the 
troughs round the outside, shown in the engraving. These 
troughs are fitted with lids or flaps, which cover them when not 
in use. The supply of water is carried in the cistern on the roof. 
It must be understood that the bars forming the stalls slide in 
grooves, so as to simplify the loading as much as possible. 








TROUGH-SHAPED RAIL CHAIR. 
In a recent impression we published detailed information and 
illustrations of the rails and joints proposed by Mr. Sandberg, the 
former of which varied in weight from 45 lb. to 80 Ib. per lineal 


PLAN OF JOINT CHAIR 











yard. A steel rail of the latter weight may be fairly Sp mer as 
affording the maximum amount of strength, rigidity, and durability 
that the requirements of locomotive traffic, either t or future, 
will demand. Without positively asserting that no her increase 
will attend the construction of engines or rolling stock, it may 
nevertheless be safely predicted that the culminating point in this 
particular has been nearly attained. It is scarcely possible to 








materially augment the load upon the driving wheels of some of 
our locomotive leviathans without causing such detriment to the 
permanent way as will show a wrong balance on the score of 
economy. The contest which has been carried on for some years, 
and is still in progress, between shield and gun is very analogous 
to the conflict perpetually existing between wheel and rail. No 
sooner is a rail found too light for the traffic than it is taken up 
and a heavier section laid down. This answers very well for a 
certain time, until a new and heavier type of locomotive is intro- 


duced on the road, when, in its turn, it gives place to a more 
WEICHT OF RAIL — 75.ues. PER YARD 
WEICHT OF CHAIR: 46.05 
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ponderous substitute. This description of successive removals and 
replacements has been in operation for years—ever since the 
Vignoles’, or contractor’s rail, was thought heavy enough—and has 
probably now arrived at its climax. 

The class of rail joint which is illustrated in the accompanying 
cut belongs to the trough description, and is well adapted for the 
single-headed rail in question. Tt was designed by Mr. Blakiston, 
M.8.C.E., for a portion of the Ulster Railway, and secures 
the joint upon a principle different to thatin ordinary use. Usually 
the joint is fished laterally instead of at the bottom. It may be 
within the recollection of some of our readers that in our first 
description of the Festiniog Railway we gave an illustration of Mr. 
Spooner’s plan of carrying the joints of his permanent way, which 
was something similar to the one under notice. It differed, how- 
ever, in having the fish-plate bent round so as to embrace the web 
of the rail as well as the lower flange. This is an easy operation 
when the rail is of the double-heade shape, as in the Festiniog 
line, but not practicable with the single-flanged pattern. On re- 
ferring to the cut it will be seen that, in order to allow for the 
expansion and contraction at the joints, the hoies in the rail are of 
an oval shape and a fraction larger, both longitudinally and trans- 
versely, than the corresponding holes in the chair. The latter is 
a complete trough girder, and its breaking weight could be readily 
calculated on that assumption. A somewhat similar joint chair 
is employed for the bridge rail, having a centre rib or tongue which 
passes up the hollow portion between the double web. ft is more 
than rtm bd that in a short time the aspect of the question of 
rails and rail joints will bechanged. A different material will alter 
the case to one of strength, lightness, and durability, instead of 
one of mere weight, Ss 
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INSTITUTION OF NAVAL ARCHITECTS. 
(Continued from page 225). 

because, as the ship carried cattle, the steam of the cattle had 
eaten the mast round close under the deck. This might have been 
easily obviated, but the iron mast was condemned and a wooden 
one substituted. He would not pretend to dogmatise with regard 
to the rigging, because he knew that was a matter of very great difli- 
culty; but he certainly was not disposed toapprove of the mast without 
therigging. The rigging was the simplest mode of gaining strength. It 
was true asmuch strength could be obtained by other means, but only 
at an immense cost and with a very lumbering mast. If the 
strain was placed on the mast entirely it would have a ten- 
dency, if the ship were light, to drag it out of shape. This dis- 
advantage was seen even in the case of wooden boats, where the 
common lug sails were put upon single masts. It was strange 
that the prejudice with regard to wooden ships and their rigging 
still continued. The whole system of having three masts; with 
six or eight shrouds on each side of each mast, had. been, trans- 
ferred to iron ships, So many shrouds were required fon wooden 
ships to prevent the severe strain from tearing! the ship’s side 
to pieces, as it would do if it were concentrated on one or two 
shrouds ; but this no longer held good with .irog Ships, where any 
amount of strain might be applied without anyfear of injury. 

Mr. Scott Russel said the remarks he had made about the mast 
were only intended as applying to shipsof war. He did not dream 
of dispensing with shrouds in merchant ships, because they afidrded 
the most direct mode of forming afruss. The iron mastshould be 
free at the middle, fastened only atthe ends; in this wey with a pro- 
perly constructed ship it would answer all the purposes desired. 
Special dangers would, however, arige from éxternal rigging im 
peculiar classes of ships of war, and in those cases an iron mast 
as shortas could be managed with, and perfectly strong, could )be 
supplied at no great cost, so as to support all the upper masts with 
their rigging, which of course would be mayable; but there ought 
to be a good deal of brains and as little iron as possible put into 
its construction. i i 

Mr. Galloway said masts might be made on the telescopic prin- 
ciple, and might be heightetied or loweredias required. 

The Chairman said in 1830 he obtained perusission to set.aside 
the Admiralty regulations with regard to wedging masts, and in 
the ships he commanded the masts were steadied by three hang- 
ing wedges, one in front, and one on each quarter. ‘Lhey were all 
suspended, and would take up the strain in any direetion. The 
rigging was never set up to such an extent as to cripple the masts, 
and the result was that the ships were found to sai muci: vetter. 
while the masts were never strained. He knew from a long ex- 
perience that wire ‘rigging of every kind would stretch. It 
was always. stretched to a certain tension befvre set up, m.order 
to prove that it would bear a certain amount of strain. Whatever 
kind of mast was put up there should be facilities for cutting: it 
away. ue of the survivors of the London had stated that if the 
masts could have been cut away the vessel would have been saved. 
One thing had been lost sight of in the discussion, and that was 
that iron masts might be greatly strengthened by being ribbed 
inside. He objectedsto india-rubber wedges, as wooden ones 
might be made to answer every requirement. It was the duty 
of the owner, the builder, and,others having a deep.interest ina 
vessel, to see that the masts weré properly wedged before'she left 
port. It should be remembered: that the vessel. which would carry 
her canvas on one side might not be able to carry it on the other, 
as the siarboard side of a wooden mast was one-third weaker than 
the port side. It was the practice in ships of war to have two 
beams close together to form a suppert tothe partners, while on 
the sides of the ship were shelf pieces upon which the beams 
rested. There were also knéés on either side, causing the point of 
strain to diverge to about 12ft, on either side, and waterways in 
the deck below to rendez the ship from, side to sidejand across at 
full section perfectly able to bear any strain exerted on the mast. 

Mr. Arthur Rigg then read a paper.on ‘* Compound Marine 
Engines,” which we shall publish in our next issue. 





“The following is a Déseription of a Sea-going Ironclad Ship of 
War by Mr. Ralph Dawson.” 

In submitting various drawings, the author stated that his only 
object was to offer to the Association of Naval Architects the 
opinion of a sailor of some experience, who from his youth to the 
present time had taken a great interest in ships of every class. 
Being much struck with the remarks of the First Lord of the 
Admiralty, when he declared in the House of Commons, ‘ That 
it was the intention of the board to build two ships of a superior 
class to any yet known, and to send them to sea without masts, 
as sea-going ships,” with only a portion of the prejudices of an 
old sailor, Mr. Dawson said he condemned the scheme, 
and set to work to make a model that, to his mind, 
would meet all the requirements of the First Lord, 
viz.:—“‘A ship that would carry a battery of heavy 
guns upon a steady platform in any weather, and command 
every point of the compass.” Such a ship, in the opinion of the 
First Lord, could not be obtained with masts and sails; conse- 
quently the attempt was to be made to produce a sea-going ship 
without masts. His model represented a ship with a very flat 
floor 260ft. long, 65ft. beam, and 25ft. depth of hold; to carry a 
central battery of sixteen 12}-ton guns, commanding the whole of 
the horizon, and one mast in the centre of the ship, of the dimen- 
sions of a first-rate, to have two screws and two centre sliding 
keels, showing 216ft. (superficial) below the main keel of the ship. 
These sliding keels answered a double purpose ; first, they kept 
the ship to windward when under canvas, and in a sea way pre- 
vented the ship from rolling, which all practical men would admit 
was one of the most essential qualities of a ship of war. As an 
illustration of this, he might mention an anecdote told him a few 
weeks ago by Captain Morris, late of the Confederate steamer 
Florida. A few years before the war he commanded a schooner in 
the coastguard service on the coast of Florida, fitted witha sliding 
keel. They anchored near the coast in a calm, with a eavy swell 
setting in shore. The keel was up and the vessel rolled so tremen- 
dously that all on board thought she would turn over, when Cap- 
tain Morris ordered the keel to be let dowu, and the effect was 
marvellous—the vessel remained perfectly steady during the re- 
mainder of the time at anchor. He had himself attained the 
same result upon a smail scale. 

The carrying capacity of such a vessel as his model represented 
he had no means of ascertaining; but, from his general knowledge 
of ships, he should say the tonnage would be about 3400, and the 
draught of water—fully armour-plated,with guns, coal, and every- 
thing on board for a cruise—would not exceed 18ft. upon an even 
keel. He might mention another advantage attached to the two 
lifting keels. When under sail in a strong breeze they would 
almost steer the ship without the assistance of the rudder, by 
raising one or the other up a little, according to circumstances. 

Friday Evening, Apr. 8. 
Dr. WooLLEY in the chair. 

The first paper in the programme of proceedings for this evening 
was ona simple plan of applying zinc in a fluid state to the surface 
of ships, by Mr. Charles Lamport. Mr. Lamport, however, apolo- 
gised for not being prepared with a paper on the subject, stating 
that le had been much abroad during the year, and therefore had 
not been able to carry out the experiments he intended. He 
accordingly limited himself to describing generally an outline of 
the principle, and explaining the method of proceeding which he 
proposed to adopt in an experiment to be carried out during the 
ensuing summer. 


“On Liquid or Concentrated Fuel, by Captain J. H. Selwyn, 
R.N.” 


In continuing the subject 


of liquid fuel before the Institution of 
Naval Architects this year, I wish 


to draw attention specially to 





the value of the principle of concentration which is involved in 
the use of such a combustible. I have therefore headed the 
paper with a double title, of which one part refers to the liquid 
condition of the fuel, the other to the fact of its being highly 
concentrated. Since I last addressed the Institute on this 
subject I have continued the experiments on which I was 
then engaged at Woolwich up to the time at which the 
closing of that yard put a stop to them. I hope to see them 
resumed and carried to a legitimate conclusion; but I cannot go 
to much expense myself, and so little is now allowed to be 
expended, even on the most useful experiments, by the Govern- 
ment, that it is extremely doubtful when the authorities will 
consent to do. what would inevitably save many thousands of 

unds to the nation were it done. In order to convince you that 
. not overstating the economy to be expected, and the con- 
venience that may result from the further experiments which I 
advocate, I will now, after a short recapitulation, place before you 
the facts on which I ground such an opmion. I showed in my last 
paper that the chemical analysis of the oil used entitled us to 
expect that its theoretic calorific value—that is, the number of 
Pounds of water one pound of the oil I used might, theoretically, 

éxpected to evaporate—would be 17°5. I also showed that in a 
triakat Woolwich in the Operon boiler, in which economy was the 
sole abject, and. quantity was ignored for the time, 16°9 lb. of water 
were évaporated; and although the quantity ina boiler of 1702 square 
feet of heating surface was then only about 60 cubic feet per hour, I 
assure you that this was only becauseno more oil could be burned in 
that t om account of an insufficient supply of steam from the 
small boiler which served the injectors. The trials were continued, 
with such alterations as were found to be productive of good 
results, from April to July, 1869; and at the latter date we have 
succeeded, by « gradual awelioration, and by taking the steam for 
jets from the large boiler itself, in increasing the quantity to 236 
cubic feet per hour, with an economy of 14°9, both after deduction 
of the water er steam used in the jets. But at this point of my 
observations I must entirely refuse to concur in the propriety of 
any such deduction being made, and this for two reasons. First, 
because from the experiments of Bunsen and Tyfe—names which 
command the highest confidence among chemists of all nations— 
it appears that red-hot coal “and aqueous vapour mutually 
decompose each other into hydrogen and carbonic oxide gases, 
with some carbonic acid, both of which, if sufficient oxygen be 
present, burn with the production of a white heat, to form water 
and carbonic acid, and that numerous.observations showed, further, 
that the additional heat evolved more than compensated for the 
fuel used in projucing the, vapour.’’. Secondly, because, as you 
will.see from the tabulated form——which is official, except where 
special figures are.,shown-+at a time,/when 16°1 lb. of 
water were, being evaporated: by, the use ef each 1 1b. of oil, 
the theoretic: calorific value being 17°5, the temperature 
of chimney; or that of the escaping gases was 680 deg. Fah. Now, 
according to one of Professor Macquorn Rankine’s formulz, 
680 deg..Fah. corresponds, under the conditions, toa loss of 2°7 
pounds of water vaporisable.: | Now, deducting the evaporation 
actually obtained, namely, 16°1 from 17°5, the thecretic ultimate 
calorific effect, of the oil, we have 1°4, which might possibly be 
due to the oil ; but how shall we account for the other 1°3 of heat 
in the escaping gases, unless we allow that this is a corroboration 
of Bunsen and Tyfe’s observations, and that, consequently, the 
water used in jets ought not to be deducted from the total 
evaporation of water from the constant of 212 deg. feed. At any 
rate, I think it fair to show you what would be the results if this 
be the right view, aud you see the special figures showing 254 
cubic feet evaporated per huur at tho rate of 16°1 lb. for every 
pound of fuel consumed. As this is done with a boiler whose 
total heating surface is 1702 square feet, it amounts to a cubic foot 
of water evaporated per 6°7 square feet of heating surface, with 
an ordinary tubular marine boiler, situated on a cold wharf, and 
only partially lagged or covered with felt. This duty was performed 
by the boiler with the ordinary arrangements of fire-bars, ashpit, 
and fire-doors, and there was nothing to prevent coal from being 
burned the next hour or at the same time if required. The experi- 
ments with the fire-brick combustion chambers built in the ash- 
pits did not turn out to be superior in results to those done as 
above, and as such an arrangement necessitates the use of a small 
auxiliary boiler to raise steam in any moderate time they were 
discontinued. This, however, might not be the case with a 
different type of boiler. I am of opinion that results above 
described might yet be beaten in the same boiler if a higher class 
of oil and more steam were used ; but, as it was, I was obliged to be 
careful, since even witha large steam pipe open, besides the jéts, 
the safety valves were not always able to prevent the pressure 
rising beyond the 24 lb. at which we were working. It was, of 
course, necessary then to shut off some of the oil, which is done 
by a mere touch, It will be remembered that while with coal no 
more than a certain number of pounds can be placed on the grate 
so as to burn, there is no other limit to the quantity of oil that 
may be burnt than the supply of steam to the injectors, 
or in a short boiler the loss of heat up_ the funnel. 
As regards safety, there is no longer the slightest doubts on the 
minds of those who use this fuel. The oil only differs from ordi- 
nary train oil in this particular, for the reason that train oil would 
float on, but this oil sinks under salt water. Itis, therefore, less 
liable to accidental combustion, and more easily put out, should 
it ever inflame when substances are thrown into it that may act as 
wicks. A white-hot fire-brick may be plunged into the oil with 
the most perfect impunity. If shavings are thrown in and set 
on fire these form wicks, and the oil burns as train oil would do, 
but water will instantly extinguish even this; in short, I confi- 
dently state that all idea of danger may be dismissed, at once and 
for ever, with an vil whose specific gravity is 1050 and upwards. 

I can only account for its not having already come into general 
use as fuel by three considerations: First, the prejudices which 
invariably retard new applications of knowledge ; secondly, the 
attempts of holders to reglise high prices before the economies 
derivable have become fully known ; and, thirdly, because several 
persons have thought they could do without those who had studied 
the question, and have, therefore, only succeeded in burning the 
oil wastefully. 

I am satisfied that there is an ample supply of material from 
which the oil can be obtained at a remunerative price; that ship- 
owners can well afford to give from £2 to £3 a ton for it when 
they know its use thoroughly ; and that it is at this moment cheap 
to use it at the 30s. per ton of 213 gallons, which is asked for it, 
seeing thatif one ton of it—used without stoking, be it remembered 
—is equal to two tons of coal in evaporative duty, if that ton only 
takes 36 cubic feet of space instead of 92 cubic feet, which two 
tons of coal would occupy. If, again, every drop of the oil does 
its work, while there is a large proportion of ashes and slag in the 
coal —if, I say, these and other economies not so apparent, but 
still important, are to be considered as they deserve—then no lon; 
time ought to elapse before it is brought into use in our commerci 
marine. 

But, of course, I am more especially anxious that our navy should 
profit by it, and what I now desire is, that having proved so much 
in a steam launch first, and then in an ordinary marine boiler on 
the wharf, the next step should be taken of fitting it in a gun 
vessel of moderate size, whose performance is already well known, 
in order to test it fairly at sea, and to estimate accurately what 
may be the subsidiary economies that attend its use there, in order 
to know what prices can be given for larger quantities when re- 
quired. Then the condensation of which I spoke will take place 
as an ordinary fulfilment of the law of supply and demand; the 
light spirits and other products, including illuminating oils, will 
find their proper market, and the distiller of such will no longer 
consider so large a proportion of his distilled products as mere 
waste, unsaleable at any price. This was, I am informed, the case 
at Wareham, near Poole, where the distillation of shale (forming 
cliffs along that coast) was once carried on with a result of fifty 
gallons of crude oil to the ton of shale, or Kimmeridge clay. 





This distillation was voted a nuisance the inhabitants, as it 
was attended by a pony emanpeanie smell, which was, however, 
solely due to the fact that the distillers did not then provide means 
of burning these gases under the stills as they might, and ought to 
have done, with considerably increased economy in the produc- 
tion. 

I believe the process established at Chatham by Messrs. Dorsett 
and Blyth for heating armour plates, &c., by liquid fuel is still 
carried on there with admirable results. Mr. Barnes, of Victoria 
Park, also continues to speak highly of the apparatus of Messrs. 
Wise, Field, and Aydon, fitted to his steam bviler, and I know 
that some mercantile men are anxious to fit it in their steamships as 
soon as practicable. 

It is essential to the proper burning of this oil that it should 
not, while entering into combustion, be cooled down in any way, 
and a mass of fire-brick, slag, or other rough material on the fire- 
bars forms a very good heat governor; but the ashpits and fire- 
doors ordinarily fitted are decidedly not the best that we could 
have. Some flame-—as a piece of lighted wood or cotton waste— 
should always be in the furnace when turning the oil on. The 
existing form of injector can scarcely be improved on, excepting in 
very large furnaces, where they ought to be double. In some 
cases the oil may be sucked up from tanks placed below the 
boilers by the steam that burns it. The higher the pressure, and 
the drier the steam, the better. Superheated steam is always 
preferable for the jets, and this should be made in the chimney 
where the heat passing off is otherwise clear waste. 
Joints for the oil should be made with lime and glue; 
no red lead joint is of any use. As little water as pos- 
sible should be allowed to mix with the oil, otherwise the fires 
are soon put out, though the water will always keep at the top of 
the oil unless much agitated. The raising steam in all these last 
experiments was done as in an ordinary coal boiler, and the steam 
— raised was taken to the injectors from the large boiler 
itself. 

Sweeping of tubes or cleaning of fires was never necessary from 
November, 1868, to July, 1869. I have now only to draw your 
attention to the tabulated results and to request you to recollect 
my statement of last year, that the means obtained with this 
boiler on trial in a stoke-hole, whose temperature was 95 deg. 
Fah., with best steam navigation coal, were 82 lb. of water evapo- 
rated per lb. of fuel, and 206 cubic feet of water per hour, both 
calculated from the constant of 100 feed, which I do not approve, 
as it takes no account of the latent heat and does not give any 
real estimate of calorific power comparable with the chemical 
analysis of the fuel experimented with. I have now fulfilled the 
promise of further information made by me at your last session, 
and while I feel grateful to the Admiralty for enabling me to 
carry on the experiments so far, and to those who have contri- 
buted in various ways to take a portion of the burden of them 
from my shoulders, I feel also that it is my duty not to relax my 
efforts to get the investigation continued, and still more light 
thrown on the question, and in the hope that I shall succeed in 
these efforts I renew my promise, if all be well, of another com- 
munication in continuation of the subject for the sessionof 1871. 

Mr. Lamport asked whether the draught was greater or less 
under the same circumstances as with a fire of coal; and whether 
the loss of heat up the funnel was not necessary to create the 
— was absolutely necessary for the combustion of the 
material. 

Mr. Froude asked Captain Selwyn to explain what steps he 
took to make sure that no water was blown off in the shape of 
priming. 

Captain de Horsey asked what would be the probable expense 
of fitting a ship’s present boilers to burn the liquid fuel and the 
coal bunkers to contain the oil. 

Mr. Rich said he had given a great deal of attention during the 
last two years to the evaporative duties and powers of fuel, and 
of different types of boilers. He would ask Captain Selwyn 
whether the theoretic evaporative power of the fuel was deduced 
from its chemical constitution on the system of Professor Rankine, 
upon the chemical condition of the proportionate parts of 
hydrogen, carbon, and oxygen, which Professor Rankine took 
into account. He should mo like to ask whether, in the experi- 
ments which had been made, the temperature of the water and 
the pressure of steam, at the commencement and at the end of the 
trials, had been kept the same, or, if not, whether the difference 
in the temperature of the water had been taken into account? In 
trials not extending over more than four hours, he had found that 
a very important element. If there were 10]b. difference in the 
boiler, an enormous difference must be allowed for. If the pres- 
sure were allowed to go down, there was a certain amount of units 
of heat given off by the water into steam which was evaporated 
in that time. 

Mr. Olrick said last year he gave some particulars about the 
practical working of liquid fuel; and as to the question about 
danger, he could only corroborate what he said then, that there 
was no danger attending the use of liquid fuel unless a person 
were to act very much as if he were to allow gas to escape from a 
pipe, and were then to take a light into the room, of course 
there would be an explosion. There was no other kind of danger 
to be apprehended. Paraffin or other light oils must not be used; 
all the oils must be heavy oils, more particularly the refuse that 
was formerly thrown away by tar distillers. The question as to 
the cost of altering boilers and coal bunkers could not be 
answered precisely. Captain Selwyn was only a scientific investi- 
gator, and in that room they were engaged in investigating the 
scientific part of the question. It was also very difficult to state 
what was the cost of the oil as compared with coal. At first the 
liquid fuel could be had almost for nothing, then the price was 
raised to a farthing, to a halfpenny, and it now could not be had 
under a penny a gallon. 

Mr. Bramwell said Mr. Crampton was in the room, and he 
could give them some information upon a fuel reduced to a state 
of powder, made from the refuse of coal, which was hardly fit for 
anything else. 

Mr. Crampton said he had made experiments with the liquid 
fuel, and he had evaporated 13 lb. or 14 1b. of water with 1b. of 
the fuel, for which he paid threehalfpence a gallon. As long as 
they could keep the price down to a penny a gallon, the use of the 
liquid fuel might, commercially, answer ; but he had come to the 
conclusion, from the inquiries he had made, that the present 
means of obtaining the article was so small that one large company 
would take all that could be produced in the United Kingdom. 
That being the case, he had made elaborate experiments in another 
direction, and he found that he could evaporate 1141b, of water 
with 1 lb, of refuse small coal. The whole question was one of 
mixing the carbon with the oxygen in proper proportions, and 
keeping those proportions until the whole was consumed. The 
reason why in steam boilers we did not get near the theory which 
Captain Selwyn had done with his oils, and which he had done 
with refuse small coal, was because we had gulps of air and gulps 
of gas passing through the furnace in unequal proportions, and, 
passing up the chimney. If we could only maintain a condition 
where the air and the remained constant, and the mixture 
remained intact until the whole was consumed, we should then 
get out of it all the heat that there was in it. Fifty years since 
the question of consuming porteoen fuel was spoken of, but 
up to the present time it had never been used practically. 
In proving question as an engineer it was necessary 
for his own satisfaction to ascertain how much, water he 
could evaporate with 1 lb. of fuel. In his first experiments he 
evaporated 104 lb. of water, but as there was more than 10 per 
cent. of the combustible left, it was equal to about 1141b.. He 
then turned his attention to the furnace; he had been working 
night and day for many months, and he had welded iron with 
30 per cent. less s: coal than was used by neighbouring « 
furnaces. He had not an atom of smoke, and there were no 
ashes, so — was the combustion. He put in 4 cwt, of coal 
at a time with the cold air, and at a distance of 10ft, at the bottom 
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of the chimney the flame was as bright asa gas.flame. He con- 
sidered the question of the utilisation of small coal set at rest. 
He had the system at work in twenty different places, and he had 
received numerous applications from friends connected with ship- 
ping to apply it to ships. He need not point out what a great 
saving would be effected if we could utilise in this way all the 
small coal that was at present thrown overboard a8 waste. 
According to the quantity of coal now consumed in marine 
boilers, the evaporative duty did not exceed 64 Ib. of water to 1 lb. 
of coal. It cost about ls. a ton to reduce the small coal to 
powder, and the small coal cost about 3s. a ton at the ironworks, 
whereas the coal now used cost 8s. or 9s.a ton. 

Mr. Bramwell said the advantage of liquid fuel was this—its 
power of separation was infinite; therefore, its power of combina- 
tion with oxygen over an enormous surface was infinite, Then 
came Mr, Crampton, and he had produced the next best thing to 
liquid fuel. By reducing coal to a fine powder he got 
results of combination which approached those of liquid fuel. 
It was an extremely interesting subject to take up, 
parallel with that of liquid fuel itself. During the last year Mr. 
Crampton had worked with the greatest possible industry. The 
principle of the apparatus was simply this :—Given a blow fan 
capable of putting a requisite quantity of air into the furnace per 
minute, introduce into that fan therequisite quantity of powdered 
fuel, so proportioned the one to the other that you shall get the 
exact amount of air required to burn that fuel. ,.Put in that way 
you got the large economy that was obtained. With an ordinary 
fire you were subjected to two things : one was, the bars being 
uncovered in places let in air that was unconsumed, and which 
robbed the furnace of its heat. The other was having the fuel too 
thick whilst being consumed, and having carbonic oxide, and 
then’ making carbonic acid, which escaped out of the 
chimney top. These were the ordinary sources of heat in a large 
furnace. The system of using powdered coal had been introduced 
at Woolwich Arsenal into the heating furnaces used for rolling 
bars of iron. He was told that the produce of iron was one tun 
fur 6 cwt. of powdered coal consumed. | He knew cases where 
12 ewt. and 13 cwt. or 14 cwt. of ordinary coal was consumed to 
produce the same result, Finding that to be so, he thought it was 
not unfit to introduce Mr Crampton, and ask him to bring these 
interesting i1esults before the meeting. Coal was the life blood of 
England, and there were thousands upon thousands of tons of 
small coal left buried in our coal mines, because at present it could 
not be utilised, and if brought to the surface wonld have to pay a 
royalty to the landlord. If Mr. Crampton could utilise that coal 
he would confer a benefit not only upon the English nation but 
upon the world at large. 

Captain Selwyn, in reply to Mr. Lamport, said last year he 
showed that the highest evaporation of 16°9 was obtained from this 
oil with a temperature at the bottom of the funnel of 120 eg. ; 
so that the bottom of the funnel not only did not waste heat going 
off, but it was positively too low, it ought to have been higher. 
He could, in fact, do away with the chimney altogether. The 
draught was created entirely by the steam driving in an induced 
current of air and mixing it there and then with the oil, turning 
it first into carbonic oxide, and then into carbonic acid, which at 
present went off by the funnel. Mr. Froude had asked what mea- 
sures were taken to prevent priming. In asmall 130-horse power 
boiler it would not be difficult to prevent priming, and he could 
assure Mr. Froude that no such results were observed. Cap- 
tain De Horsey’s question had been answered by Mr. Olrick, but he 
might add that the expense of fitting the existing furnaces with 
the injector required for each fire would be more than repaid by 
the economy of the oil, and that coal bunkers could be converted 
into receptacles for the liquid fuel by putting up divisions with 
perfectly tight-joints made of lime and glue. But he should not 
propose to have coal bunkers at all; he would make his ship witha 
cellular bottom, which, now that rams and under-water shot were 
to be brought into play, was the only way to render her un- 
sinkable, and he would stow the oil in these cells. Mr. Kich 
asked how the evaporation was calculated. In his former paper 
he gave a complete answer to the question, went into the whole 
of the calculations, how it was done, according to what laws, the 
oxygen carefully eliminated, and an analysis of the oil made by 
Professor Church, of Cirencester College. He recognised with great 
pleasure the labours of Mr. Crampton; they were of the highest 
value; his process involved the conditions most favourable to the 
burning of coal When coal was powdered it was on its way to 
be a liquid; the particles were separated most widely, the oxygen 
could get at them, and proper combustion took place without 
difficulty. But Mr. Crampton must allow him to state that there 
were 30,000 tons of oil available as liquid fuel thrown away in 
this country yearly. He had recently seen it pumped up out of 
the earth within ten miles of London, where it had been slowly 
absorbed from tanks which had been made without bottoms by 
tar distillers. It was true the supply of refuse oils might prove 
inadequate to the demand, but there were other sources of supply 
so large that no geologist had ever been able to estimate 
whence they came and how far they extended. At Wareham 
there was a cliff of shale nearly thirty miles in length, and 
of unknown breadth, perfectly available, every ton of which would 
yield tifty gallons of oil, and its own gas could be devoted to the 
distillation. He believed the oil could be produced at 10s. per 
ton. There was another point which ought not to escape attention. 
How far was any one justified in proposing a powdered fuel to the 
Institution of Naval Architects? Was it the best fuel for naval 
purposes? Observations had shown that coal in its ordinary state 
lost exactly half its calorific power by nine months’ expesure to 
the atmosphere. What would it lose if it were powdered, with 
the slow combustion which all chemists knew went on with 
such substances, unattended with the development of heat, but 
attended with the quick deterioration of the fuel? Did Mr, 
Crampton propose to carry this fuel in the solid state and grind it 
on board ship, or carry it in powder, and bring it to the fires by 
some device at present unknown to stokers? If water got into this 
powdered coal how were they to deal with it on board ship? In his 
paper he had not taken powered coal into account, because he con- 
sidered it wholly inapplicable for use on board ship. He might 
remark that 14°6 lb. was the theoretic evaporative value of the best 
coal; and the 11°5 lb. from powdered coal did not represent the 
16 lb. which he claimed as the theoretic evaporative value of aie 
fuel. He was not the opponent of powdered coal ; he should like 
to see it burned in its place, but he did not think it would supply 
the place of liquid fuel for maritime purposes . oh , 

_ The Chairman said the Institution viewed with. the greatest 
interest these important questions with regard to the economy, of 
fuel.. There could be no question that the great interest.of this 
country depended, to a paramount extent, upon the utilisation of 
the sources of heat that we could lay our hands ypon to.turn 

water into steam. The meeting re ised the im 
of all the experiments that had been undertaken for that pu 

th by Captain Selwyn and by Mr. Crampton; and they ha 
heard with great satisfaction of the great progress that had been 
made in the application of liquid fuel and in the utilisation of 
small coal. Whether the small coal could be made available on 
board ship remained to be determined. 

Mr. Crampton said the meeting might take it from him that it 
could be used on board ship ; he compromised himself so far. 





The .next paper read was on “Stream Line Surfaces,” 
W. J. Macquorn Rawgrng, C.E., LL.D., F.R.S.S. L. and E. 4 


(1), The object of this paper is to place before the Institution at 
summary of the principal results of a mathematical investigation 
of which the details have been communicated to the al Society. 
A stream-line is the path that is traced 4 @ particle in a current 
of fluid. If the current is steady each individual stream-line pre- 


serves its figure and position unaltered, and marks the of 
an elementary stream of fluid. The motions in different of 
a steady current may be represented to the eye and to mind 





by means of a group of stream-lines ; for the direction of motion 
of a particle of finid at a given point is that of a tangent to the 
stream-line which passes through that point ; and when the fluid 
is aliquid, such as water, the comparative velocities of the current 
at different points are indicated by the comparative closeness of 
the stream-lines to each other. 

(2). A stream-line surface is a surface which traverses an indefi- 
nite number of stream-lines ; or, in other words, a surface such 
that every streamline which traverses a point‘in that surface is 
wholly situated in the surface. We may conceive a current to be 
divided by an indeflaitely great number of stream-line surfaces 
into elementary streams ; and then the velocity of the current at 
different points in the same elementary stream will vary in- 
versely as the area of transverse section of that stream, measured 
on a surface which cuts the stream-lines at right angles ; and the 
component of that velocity in a,given direction will vary inversely 
as the area of a section of the elementary stream made by a plane 
perpendicular to that direction ; also, if the dividing stream-line 
surfaces be so placed that equal masses of liquid flow in equal 
times along ‘the elementary streams, the velocities at any two 
points in the current, will be inyersely proportional to the area of 
transverse section of the elementary streams at those points. 

(3). Whema current is represented on paper by the help of stream- 
lines the surface of the paper represents one of a set of stream- 
line surfaces, and the stream-lines on the paper represent the 
traces on that surface of a second set of stream-line surfaces, so 
placed that the two sets of surfaces divide the current into quad- 
rangular elementary streams of equal flow, A pair of adjacent 
surfaces belonging to the same set contain between them what 
may be called an elementary layer of the current, and this is 
divided into elementary streams by the other set of surfaces. If 
the layer, of which the paper represents one surface, is of uniform 
thickness, the velocity at a given point varies simply in the inverse 
ratio of the distance between the stream-lines shown on the paper, 
and such is the case when problems in two dimensions only are 
considered; when the layer is of unequal thickness that velocity 
varies also in the inverse ratio of the thickness of the layer, and 
such is the case when problems in three dimensions are considered. 
For example, in problems relating to stream-line surfaces of revo- 
lution a straight line on the paper represents the common axis of 
a set of such surfaces; the paper represents a plane stream-line 
surface traversing that axis, and the thickness of the layer at any 
point is proportional to the distance from the axis. 

(4). Straight Currents.—A straight current of uniform velocity is 
represented by a set of parallel straight lines. If the layer is 
of uniform thickness these lines are equidistant; if its 
thickness varies, the distance between a pair of adjacent lines 
varies inversely as the thickness of the layer. A current diverging 
or converging in straight lines from or towards an axis or a point 
is represented by a set of straight lines radiating from or towards 
the point, or the trace of the axis. When the layer is of uniform 
thickness those radiating lines make equal angles with each other ; 
when it is contained between two planes cutting each other in an 
axis the radiating lines represent the traces of a set of conical 
surfaces with a common apex, so placed as to cut a spherical 
surface described about that apex into zones of equal area. 

(5). Composition of Stream Lines.—If two sets of stream lines be 
drawn so as to represent two different states of current motion in 
the same layer of liquid, a third set of lines drawn diagonally 
through the network formed by the first two sets will be the 
stream lines representing the resultant state of current motion in 
the same layer arising from the compounding of the actions which 
would separately produce the first two states. This proposition is 
due to Mr. Clerk Maxwell, and by its aid stream lines representing 
current motions of any degree of complexity may be drawn. 

(6). Motion of a Liquid past a Solid.--If a solid body is of such 
a figure that a current of liquid flows past it smoothly, without 
forming eddies (other than those produced by friction), the surface 
of that body is itself a stream line surface, and it may be proposed 
to determine as a mathematical problem, either what forms of 
surface possesses that property, or whether some given form of 
surface possesses it, and, if so, what are the figures of the stream 
lines in a current of liquid produced by a solid of that form? The 
latter problem has long ago been solved for an indefinitely long 
circular cylinder, with a current flowing past it transversely, and 
for « sphere it was solved by Dr. Hoppe, in the ‘‘ Quarterly Journal 
of Mathematics” for 1856. 

(7) Application of Stream Lines with one pair of foci to forms of 
Ships.—1f a ship is capable of gliding smoothly through the water 
without forming eddies, other than those produced by friction, her 
surface is a stream-line surface. In a paper read to the Royal 
Society in 1863, and printed in the ‘‘ Philosophical Transactions,” 
entitled, ‘‘On Plane Water Lines in two Dimensions,” the author 
investigated the figures and properties of a very numerous class of 
stream-lines belonging to the motion of a current in a plane layer 
of uniform thickness, whose forms closely resemble those of 
actual ships of a great variety of models and proportions, Elemen- 
tary rules for drawing such lines are given in a work entitled 
‘Shipbuilding, Theoretical and Practical,” published in 1866-7. 
In a paper read to the British Association, and printed in the 
** Philosophical Magazine,” in 1864, he extended similar methods 
to stream-line surfaces of revolution. The general nature of the 
method of rinding stream-line surfaces suited for the figures of ships 
ny be summed up as follows: -The ship is conceiyed to be 
stationary, and the water to move astern with a velocity whose 
undisturbed value is equal and opposite to the speed of the ship. 
The uniform current thus conceived to exist in the water is re- 
presented by a series of parallel straight stream-lines. . Then to 
represent the disturbance of the water produced by the vessel, 
which consists in a pushing aside of the water by her fore- 
followed by a closing in of the water behind heratter-body, stre 
lines are drawn which diverge from a point in the fore-body. a: 
converge again towards a point in the after-body. These ang 









called foci. The parallel straight lines representing the uniform 
current, and the curved lines representing the disturbance, a 
network ; and through the angles of that network lines are drawn 
diagonally, which are the traces of the required stream-line 
suriaces. The lines thus obtained closely resemble the water-lines, 
riband-lines, and other longitudinal sections of ships of a great 
variety of forms and proportions ; and there is scarcely any known 
figure of, fair longitudinal line ou a ship’s skin to which an ap- 
proximation may not be found amongst them. They have, how- 
ever, the fallowtue defects :—First amongst each set of stream- 
lines there is only one that is a continuousclosed curve, accurately 
representing the form of a solid thatcan glide smoothly through 
the water ; and thatone is always a very bluff-ended oval, an 
therefore suitable only for the lines of a slow vessel. To obtain 
amongst, stream-lines with only one pair of foci a curve resé ug 
a longitudinal line of a slip of a fine model, suited for hi ‘ 
itis scenery to make use of the middle part only of a streaw-li 
which e s in both directions indefinitely far, so that there 
discontinuity of form and of motion at both ends of the curve em- 
ployed. Secondly, stream-lines with only one pair of foci are 
incapable of representing the forms of those models shaped like 
swimming water-birds, from which Mr. Froude lately obtained 
favourable results in his experiments. 
(8) Application of Stream Lines with two or more pairs of foci to 
forms of Ships.—Those defects are overeome in the investigation to 


arranging the foci relatively to each other and to the ends of the 
curve, and by introducing athird pair of foci if necessary, any 
degree of fineness or bluffness, hollowness, straightness, or convexity, 
may be given to the lines, and any required breadth to the stem. 

(9) Empirical Rule for Displacement.—The following empirical rule 
for a rough approximation to the displacement of a solid bounded by 
a stream-line surface is an extension of a rule first published in the 
treatise on shipbuilding referred to. It has been verified 
by trial on a great variety of es: multiply the area of mid- 
ship section by five-sixths of the longitudiual distance between that 
pair of cross-ségtiong whose areas are each equal to one-third of 
the area of mii section. ‘ 

(10) Dynamical Investigations.—The chief practical use of investi- 
gations of the figures of stream-lines is not so much to find methods 
of drawing these lines for purposes of naval architecture as to 
enable rules to be laid down for making dynamical, calculations 
respecting the disturbances in the water produced by vessels to 
whose figures these lines present approximations. The investiga- 
tion. paw referred, to shows how to determine the ratio borne by 
the energy,of the disturbance in, the water to the energy due to the 
motion.of the vessel, in every cave in which a streath-live surface 
can be determined, which sufticiently approximates to the form of 
the vessel, That ratio is found to range from § to.1; and such is 
the ratio borne to the work ovpuenee in producing a given accelera- 

tion in a given ship, by the additional work required in order to 
| produce the corresponding ucceleration in the disturbance of the 
water. The dynamical properties of stream-lines also enable us 
to determine the virtual depths to which various parts of the dis- 
turbance extend, upon which depths depend the velocities and 
positions of various series of waves raised by the vessel, and the 
velocities of gliding of the particles of water over different parts 
of the ship’s skin, upon which depends the friction. 

Mr. Froude said the subject was a very difficult one. He had been 
studying some of Professor Rankine’s earlier investigations which 
opened up, inacomplete mathematical way, thelaws which expressed 
the mode in which water was separated by a body moving curough 
it. Professor Rankine showed distinctly that if, water were a perfect 
fluid, and if a body were wholly immersed in an infinitely extended 
fluid, that a perfectly blunt-ended body wasexactly that which was 
best adapted to move the water on one side and let it close up again 
with the least possible disturbance. Mr. Froude proceeded to 
illustrate this view in exhaustive details by the use of the black 
board. 

The Chairman said Mr. Froude had stated the exact truth in 
saying that these problems were some of the most difficult that 
could be attacked. Coming from l’rofessor Rankine, the paper 
contained most valuable matter which, if they did notappreciate it 
at the present moment, they certainly should ut some future 
period, 

Mr. Macrow read a short paper on finding the centre of 
gravity in the last-built Turkish ironclad, after which the meeting 
adjourned. 





Saturday, April 9th. 

The chair was taken at twelve o'clock by the Right Hon. Sir 
J. S. Pakington, Bart. 

The President said the meeting would recollect the decision 
arrived at on Wednesday with reference to a series of resolutions 
pfoposed by Mr. Henwood, Thediscussion was postponed until that 
morning, and the changes proposed being of so important a 
character, it was thought desirable that the council should be con- 
sulted upon the subject. A special meeting was accordingly 
convened for the moraing, it had been very fully attended, and had 
been engaged during the space of an hour in considering the scope 
and tendency of Mr. Henwood’s proposals. The general opinion 
of the council was the looking to the great success which had 
attended the operations of the lustitution during the number of 
years it had been in existence, and looking to the fact that Mr. 
Henwood’s proposal would completely change the constitution of 
the society, they could not recommend the adoption of Mr, 
Henwood's plans. They were not of opinion that they would 
conduce to the welfare of the Institution or to its beneticial effect 
as a public body, and were further of opinion that those changes 
if carried out would, beyond any doubts, appear to involve a con- 
siderable increase of expenditure. The council were unanimous 
in the desire that perfect and good faith should be observed with 
respect to Mr. Henwood, and that his proposals should be treated 
with the utmost possible fairness. Tue course he was instructed 
to pursue was the following :—to read these resolutions as they 
appear in print to the meeting, and then to submit this question 
whether, in the judgment of the meeting, it was desirable that 
the plans should be further cousidered. If the majority should 
be in favour of the further consideration of these resolutions, it 
would become their duty to set aparteither a separate day on pur- 
pose, or the opening day of next year,as might be thought most con- 
venient, tu consider those resolutions and the whole pians seriatim, 
Re hoped Mr. Henwood would consider that to be, as it was ia- 
teuded tu he, a perfectiy fair mode of proceeding. There was this 
advautage init, that, by taking the sense of the meeting whether 
resolutions should be further euteitainei, they would avoid being 
drawn into a discussion, which would, of course, be extreuiely in- 
convenient, if not fatai, to the objects for which they were now 
assembled, namely, to go through the business assigned to their 
final meeting of the preseat session. The resolutious were the fol- 
lowing :— 

‘* Firat, that this Institution be heneeforth styled ‘ The Institu- 
tien of Naval Architects and Marine Engineers.’ 

econd, that a monthly journal be commenced and published on 
the first of each month, commencing on the 1st October next, re- 
cording the transuctions of the Institution, the lauuch and trials of 
ships, shipwrecks and casualties, list of patent inventions relating 
to ships or marine engines, as well as correspondence ; ani that the 
journal be styled Journal of the Institution of Naval Architects and 
Marine Engineers. 

“Third, that the annual :ession of the Institution commence in 
the first weck of November, aud terminate in the last week in 
June of the fullowing year ; and that, during the sessiou, monthly 
meetings be held for lectures and discussions, and oftener if found 
desirable. 

*- Fourth, that at the annual election of officers there be elected 
two honorary secretaries ; one being a naval architect, the other a 
marine engineer. 

* Fifth, that the bye-lawsa be amended in accordance with the 
above resolutions, and submitted for the approval of the members 
and associates at the next general meeting.” 

Mr. Henwood asked perwissiou to say a few words before the 
question was put from the chair. He said it would be ia the re- 
tollection of the bers andassociates of the Institution that last 
year he brought forward certain resuiutivns and it was then suggested 
that they should be referred to the consideration of the council. 
He regretted that the council had net referred tu them ita their 
report, and he feared that they had been unable, for some reason 
or other, to give them proper consideration, It was well known 
that the profession of themarine engineer was totally distinct from 
and had but little in common with thatof the civil engineer, "No, 
no.) | The civil engineers had an instivution of their own; marine 








which the present paper relates, by using two or more pairs of foci 
of divergence and convergence. By this method can be obtained 
continuous closed stream-line curves, of any required proportion of 
length to breadth, and of any required degree of fineness at the 
ends ; the only difference between them and the actual longitu- 
dinal lines of ships being that the stem or cutwater is rounded in 
the theoretical curve, instead of being squared off as in the actual 
lines. The figure shows a few examples of closed stream-lines 
with two pairs of foci, marked 11, 22, 33, 44,66. The oval L 
has one pair of foci only. The figure shows only one focus of each | 
ir, marked A, A! res ; A being a focus of the oval L, B, | 
and A! one of the inal foci of the new curves. By suitably 





8 3, a8 marine engineers, had none. It was well known that 
marine engineering was but the production of the present century, 
while naval archijecture might be said to date as far back as the 
ark, the first floating fabric of which we had any record. Naval 
architects might pride themselves on the antiquity of their profes- 
tion, and it was an honourable and useful one ; but no less honour- 
able and usefuljwas that of the marine engineer, although it could not 
lay claim to such antiquity. The relative positions of the two pro- 

resembled much that of the Siamese twins — they would 


fessions 

neither exist ; but nature or fate bad linked them 4 

and it was to the interest of both not to seek a : 
(For continuation see page 233.) 
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PUMPING ENGINES, BANBURY SEWAGE WORKS. 


MESSRS. R. J. AND E. COUPE, ENGINEERS, WORSLEY MESNES IRONWORKS, WIGAN. 
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THE engines illustrated in the annexed engraving have Been 
somewhat recently erected at Banbury to pump the town sewage. 
The general arrangement of the engines is very simple and 
elegant. The details of the pumps are shown to an enlarged 
scale. The steam cylinder has a bore of l6in., the stroke is 3ft., 
the fly-wheel is 12ft. diameter and 66 cwt.; to economise space 
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sewage water is carried through 12in.pipes a distance of one mile, 
the vertical height above the pump being 10ft.; the sewage is 
14ft. vertical below the pump. The pressure necessary to force 
the water (250 tons per hour) through = is 22lb. per 

y are well made, 


there are two air pumps, one on each side of cylinder, and worked 
direct from the crosshead shaft; they are double-acting; 4in. 
diameter, and with a stroke, of course, of 3ft.; the condensers are 
cast in the foundation plate and are under the pumps ; the sewage 
pump has a bore of 18in. and a stroke of 3ft. common with the square inch, The engines and machines gene 
engine; it has a solid plunger cased with brass 3ft. long, the | and reflect credit on Messrs. Coupe. 











EDGAR’S EXPANSION GEAR. 


THE annexed engraving illustrates an excellent arrangement of 
expansion gear, designed by Mr. Thomas Edgar, engineer, R.N. 

Fig. 1 represents part of the front elevation of a horizontal 
marine engine, showing a section of the slide jacket, gridiron ex- 
pansion valve, and the small 
steam piston, &c., for working 
the valve. Fig. 2 is a planof the 
above arrangement. 

In Fig. 1 Aisa section of the 
gridiron expansion valve, which 
works on its seatinga. The valve 
rod is carried through a stuffing 
box at the front end of the steam 
chest, to which rod is attached 
the steam piston B, working on 
its cylinder b, supported by the 
brackets c, c. 

The valve rod is also carried 
through a stuffing box at the back 
end of the steam chest, for a 
reason which will be explained 
hereafter. 

The steam is conveyed from the 
main steam pipe through the 
small one d, and admitted alter- 
nately to each side of the piston 
B, by the equilibrium valve e, 
and then exhausted through the 
small eduction pipe d+, to the 
condenser or the main eduction 
pipe of the engines, according to 
their construction. These move- 
ments of the valve e, and the 
piston B, will have the effect of 
opening and closing suddenly the 
gridiron valve A. 

In order to work the valve 
e and admit the steam to the 
cylinder 6 at the proper time, 

r. Edgar has introduced the old 
cam and roller motion, which has 
been poe pte for some years = 

igh s engines, owing to the 
NO neal duty it had to perform, 
the noise it created and the great 
wear and tear. It will be ap- 
parent in the above arrangement 
that the cam and roller motion 
has only to work a small valve ¢, 

lus the tension of the spring f'. 
b is the cam having ten steps for 
the grades of expansion, and is 
keyed on the end of the crank 
shaft. When the engines are 
working expansively the roller f 
is kept in contact with the cam by the spring f, which can be ad- 
justed to any degree of tension by the elongated nut g, into 
which is screwed the rods g' g', one having a right and the other 
a left-handed thread. These rods are connected to the lever h, to 
the end _of which is attached the valve connecting rod h'. 

In order to vary the grades of expansion the roller f, with its 
lever 4, can be shifted from step to step by turning the small 
wheel k, and consequently its screw k’. 

shows a section of the double conical chambers (which might 
be termed a dash box) it is supported by the brackets e’, e'. e 
end of the valve rod E, which works in this chamber, has the form 
of two inverted cones, turned to fit either side of the box. 

The box is filled with oil, though the pipe. The object of this ap- 
pliance is not only to regulate the travel of the expansion valve 





(which must always be constant), and prevent the piston B from | always wide open and at rest, during the admission of steam, for 
striking the end of itscylinder, butalsotoarrest the valve, &c., with- | every e of expansion ; it cuts off suddenly, aud remains at 
outshock or noise. When either side of theconiform end of the valve | rest tillit is time to readmit the steam. The arrangement for 
rod strikes the end of the *‘ dash hox,” it displaces the oil, which working the expansion valves is as simple as the ordinary eccentric 
passes over to the other side, ready to be again displaced on the | motion applied in the present day to modern marine engines. The 
return stroke. The whole travel of the expansion valve is only ' wear and tear is reduced to aminimum. The action of throwing the 
A motion out of gear instantane- 
ously opens the valves. The pro- 
jections p p in the valve rod, 
shown in the square opening in one 
of the supporting brackets c, Fig. 
2, are for the purpose of moving 
the expansion valves when the 
engines arenotat work. A forked- 
shaped lever can be put on these 
ae sag and a fulcrum taken 
rom the edge of the square aper- 
ture in the bracket c, so that the 
valve can be moved from one end 
of its stroke to the other. The 
travel of expansion valve = 1} in. 
Travel of equilibrium valve e = 
Zin. Depth of the steps on ex- 
pansion cam = fin. 














FORMATION OF A SourH York- 
SHIRE ASSOCIATION IN CONNEC- 
TION WITH THE SouTH YorRK- 
SHIRE COAL AND IRON TRADES.— 
The urgent necessity which has 
existed for a great number of 
years for an association for the 
interchange of opinion amongst 
the foremen and managers con- 
nected with the South Yorkshire 
coal and iron trades has at 
length been met. The association 
is constituted for the purpose 
——ae ~ well as for dis- 
cussion and rendering uniary 
assistance to each mo Be will 
also be useful in bringing under 
the notice of the members any 
new machine or other improve- 
ment. Funds for superannua- 
tion and temporary aid are also 
provided for by the articles. The 
ordinary members consist of fore- 
men having the control and 
superintendence of work, and 
the honorary members consist of 
employers and mining engineers. 
The committee hope that, being 
middle-men between the em- 
ployers and the workmen, the 
culty Srpitiiihbiindt tie tiniines adige seis gee. te 
l}in.; therefore its momentum cannot ,be and is easily ; averting many of the di us strikes whi e place. e 
din. ; abe great, y following gentlemen have been appointed a committee, pro tem., to 
In order to put this motion out of gear, the lever on Fig. 1 is | draw up the rules and make er arrangements:—Messrs. J. 
ewes 4 from its present vertical position to a horizontal one, b ge Old Foundry, Barnsley ; W. Fawcett, foreman, York- 
whic the semicircular cam 7 in contact with the lever h, ire Steel and Iron Works ; . Beevers, Hyham Colliery; J. 
lifts it, keeps the roller off the expansion cam. This move- | Longley, Willow Bank Co! ; G. Jackson, Silkstone Hall Col. 
ment also raises the steam valve ¢, and opens the lower port, | liery; G. Musgrave, Willow Colliery ; G. Sidebottom, East 
admitting steam to the piston’B, which opens the expansion valve | Gawber L 3 J. Needham, Old Foundry; W. Fiord, New 
in case it might happen to be shut off at the moment the motion | Gawber Colliery ; and J. Guest, Edmund’s Main Colliery. Secre- 

















was thrown out of . The lever n can be worked from the —E. Hall, Oia Foundry, ry: 3 

engine room plations by suitable connections not shown in the IAN COAL.—The Chanda coal-field is expected to prove richer 
wing. than was at first anticipated. Extensive borings are about to be 
The advan’ claimed for this expansion gear are: It can be | made with the view of further the extent of the bed. The 

fitted at a te cost to every marine engine. The valve is! whole discovery will add greatly to importance of India, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.LPuHons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose A.cover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WIL1LMER and Rocers, 47, Nassau-street. 


PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THe ENGINEER is 
actually more than double that of the r ining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers wes possess conclusive and satisfactory 
evidence. 

















TO CORRESPONDENTS. 


*,* For the benefit of numerous correspondents, either anxious to 
become naval engineers, or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- 
pression for August 23rd, 1867 ; while the latter will obtain full 
particulars in THE ENGINEER for March 11th, 1870. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

D. P. L.—A letter lies at our office for this correspondent. 

L. L. (Chichester).—‘* Menett on Levelling ;” Spon, Charing Cross. 

= ees (Rotterdam).—The Cleveland Nut and Bolt Company, Mid- 

rane. 

W. E. R. (Manchester).— The principle is not new. We cannot advise you to 
patent it. 

A Reaper (Leeds).—Tke workman would be at liberty to patent anything 
which did not infringe the patent rights of his employer or any one else. 

P. K.—Iron three-sizteenths of an inch thick, Low Moor or Bowling, ends one- 
quarter of an inch thick full, will stand 80 lb. steam well if properly put 
together. 

J. G.—We have received your card, but since it did not accompany your 
letter last week the letter was consigned to the waste basket. You had better 
write again, 

W. R.—Your are mistaken, no such article appeared in THe ENGINEER. 
One pound pressure of steam is, in round numbers, equivalent to two inches 
of mercury. 

A. G. (Roubaix).— We shall be pleased to see your detailed drawings, and the 
moment you have a boiler going in England to examine it, and speak of it 
according to its deserts. 

Susscriper C.— The length of the crank has nothing whatever to do with the 
length of the links. The arrangement shown in your sketch is very good, 
and should work very well. 

An AmMATEUR.— We do not see that anuthing would be gained by reprinting a 
letter which appeared in our columns the 22nd March, 1858, countatning 
your proposal for a subway to France. 

D. J. G.—The total pressure acts on the piston no doubt, less bends, dc.; but 
what about the back pressure due to the weight of the atmosphere. Mr. 
Byrne is right, and you are wrong. 

BLACKWALL.— We ave quite at a loss to see what would be gained by holding 
the model stationary in a running stream as compared with the usual plan. 
Why have you not explained your views on the point ? 


SPIEGELEISEN. 
(To The Editor of The Engineer.) 
Srr,—Your correspondents will oblige by saying where we can most 
—— in England spiegeleisen. Cc. W. 
sheffield. 








MEETING NEXT WEEK. 
Tue InstITUTION OF Civit ENGineEERS.—There will be no mecting on 
Easter Tuesday. 





THE EnGineEr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number)... .. .. £0 15s. 9d. 
Yearly sgn two doublenumbers) .. .. .. £1 11s. 6d. 

If credit be , an extra charge of two shillings end sixpznce per annum 
will be made, THe ENGINEER is registered for trxz.emission abroad. 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The lane averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments rom the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. Leo, Riche ; all other letters 

to be addressed to the Editor of Tat ENGINEER, 163, Strand. 
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ECONOMICAL STEAM ENGINES, 


THE compound engine has been so long known to engi- 
neers that it is certain nothing remains to be learned 
properly qualified persons as to the conditions under whic’ 
it may be most successfully employed, or the results that 
may expected from it. To many so-called mechanical 
engineers, however, it is beyond doubt that the compound 
engine is, to all intents end purposes, a novel contrivance ; 
and we are not surprised to find numerous firms just now 
embarking on itsconstruction, oradopting it in their mills or 
their steamships, with astonishing zest and relish; but those 
to whom the history of the steam engine is familiar, know 
well that just such a passion forcompounding engines as that 
which is now apparent in a few districts existed many 
years ago, and died a natural death. We have no inten- 
tion of deprecating the use of compound engines, but we 
think it well to point out to employers of steam power 
that the object they seek to attain by using them 
can under the circumstances which usually obtain, 
be easily secured in a far more simple way; while we 
add that the use of the compound engine is only 
advisable under circumstances which do not now obtain at 
* except . — rare cases, 

__it is no doubt very desirable that as little coal as 
sible shall be burned in obtaining a given petal gy 
power, always providing that the useof a verysmall quantity 
of coal be not attended by avery large increase in the 
expenditure on other items, such as repairs, tallow, _ 
brass, loss of time due to the ine standing fale, &e. 
We have dwelt on these points so fully in two articles on 
economical steam engines which have preceded that which 
we are now writing, that it is unnecessary to refer to them 
more fully. We fall assume that the ve fully under- 
stands that the relative economy of different forms or 
systems of steam es be estimated, not by the 
cost of coal alone, but by the entire cost of steam power 
as shown by each years returns, and proceed to explain 
under what circumstances manufacturers are justified in 
adopting compound engines. 
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In the first place, then, the compound engine should 


never be used unless steam of very pressure indeed 
is employed. To the use of steam of as much as 500 Ib. per 
square inch we see no objection whatever, provided every- 
thing is made to suit. But it must be understood that 
a power-producing machine of this kind bears precisely the 
same relation to the ordinary commercial steam engine, 
that one of Arnold’s or Frodsham’s chronometers bears toa 
ae sound workman’s watch. From beginning to end, in 

esign, in construction, and in dimensions, it sets popular 
preconceived notions of the steam engine at defiance. Itis 
necessarily expensive to begin with, but if made in the 
proper way by a man who understands what he is about, it 
may continue perfectly efficient for many years, without an 
very great outlay on repairs. Such an engine as we s = 
of may be seen running now in Mr. Perkins’ worksho' 
near King’s Cross. The load on the safety valve is 600 lb. 
on the square inch, and the total admission of steam is for 
3in. of the stroke of a Gin. piston, the length of the 
crank being 6in. There are in all three cylinders, and this 
engine has been known to indicate 100-horse power with 
this admission, the vacuum being 25in. We shall enter into 
no details of the construction of this engine now; we propose 
to supply them to our readers in due course. We om refer 
to the engine at all here, because it affords an apt practical 
illustration of the conditions under which compounding is 
advisable, and of the difference between ordinary so-called 
high-pressure engines, and engines in which high pressure 
and enormousmeasuresof expansion are used as they ought 
to be used. 

We hold that the great mistake of the day lies in the use 
of steam which is neither low nor high pressure, which, 
while entailing nearly every possible difficulty with which 
the engineer can have to contend, gives no collateral advan- 
tage over engines working with steam of much lower pres- 
sure. We believe that the logic of facts will bear us out 
when we make the somewhat startling assertion that 
nothing is to be gained in ordinary land practice by using 
a higher pressure than 100 Ib. or a greater measure of ex- 
pansion ion 7 or 8 times, until we employ a radically 
different type of engine and boiler, and resort to pressures 
of 250 1b. to 500 1b. on the square inch, and measures of 
expansion of from 14 to 30 times. Over and over again 
have engines been “ compounded ” and “ McNaughted,” and 
fitted with all manner of strange and fantastical valve gear, 
without securing one atom of real economy. The McNaught 
or compound cylinders have been taken out again or dis- 
carded, as in the case of the Mooltan, one of the Penin- 
sular and Oriental Company’s mail steamers, which was 
fitted with double-cylinder compound engines. On one 
voyage a small cylinder was disabled, and steam was worked 
for the remainder of the run through the large cylinder in 
the ordinary way. On examining the coal azcount it was 
found that this was the most economical run the ship had 
ever made, though very far from being the slowest. The 
boiler pressure was but 25 lb. above the atmosphere. “ Com- 
pound engines for such pressures are simply gross absurdi- 
ties,” cries the intelligent critic; but, let us ask, where is 
the line to be drawn? We say at 40 Ib. or thereabouts at 
sea, and at 100!b. or thereabouts for stationary engines. 
After that let us begin compounding by all means ; but 
we equally maintain that the limit of economical working 
is reached in ordinary engines at 100 Ib., and that the next 
step must be the adoption of a totally different form of 
generator and engine from anything now in general use, 
and a jump to pressures of 250Ib. to 5001b. on the square 
inch. 

It is well to avoid the risk of being misunderstood on this 
point, and we therefore explain why it is that we have 
made the preceding statement. The reason is this. We 
do not think it to be good practice to use steam of more 
than 100 Ib. pressure in large simple engines ; that is to 
say, in engines running at moderate speeds, and indicating 
300 or 400-horse power with high measures of expansion. 
When this point is reached the balance of advantage will 
probably lie with the compound engine, if thoroughly 
well made, notwithstanding its complexity and its 
costliness ; but this very complexity and costliness 
will usually suffice to render the economy gained by 
the resort to an additional 20 lb. or 30 Ib. pressure 
absolutely nothing; so that a simple engine workin, 
100 Ib. steam may be quite as economical as a compoun 
engine working at a higher pressure and measure of ex- 
pansion. But the moment an engine is compounded we 
enter, so to speak, a different sphere of conditions ; and the 
prudent engineer, having first considered well whether he 
will or will not compound, and having decided that he will, 
should at once make up his mind to take advantage of all 
that compounding can give him, and consequently jump at 
one spring to very large measures of expansion and very 
high pressures, from which alone he can expect to receive 
an adequate return for the trouble and cost entailed by 
compounding. 

Furthermore, it will be well to explain here why we 
limit the maximum of economical pressure at sea 
to 40 Ib., ordinary engines being used. The reason 
is that marine engines are exposed to rough usage 
in the way of shocks and strains, of which land engines, if 
we except those used in ironworks, know nothing. A 
marine engine fit for 40 Ib. at sea should be quite safe with 
1001b. on land. As d engines, we are quite at 
a loss to understand why any necessity whatever should 
exist for the use of a second or compound cylinder if 
pressures not ter than 100 lb., or measures of expansion 
not greater than 10 times are employed. Let the single 
cylinder engine have just the same weight of material em- 
ployed in its construction, and that of its appurtenances, as 
is divided over two cylinders, &c., in the compound engine, 
and there will be little fear of a break down. It will be 
said that the motion of a single engine will be very unequal 
as compared with that of a compound engine. Not a bit 
of it! na peng neal a can oo 
on an engine is more irregu that of rolling wide 
and long thin sheets—“ doubles” cr “ lattens.” It is, in 
the second place, evident that whether the application of 
power in the case of a constant load is irregular, or the 
power being constant the load is irregular, the effect on the 


speed of the engine is the same. Now, we have stood 
beside an engine with a 32in. cylinder, 5ft. stroke, making 
40 revolutions per minute, rolling sheets, and in the engine- 
house it was a to know whether a sheet was going 
through the rolls or not, except by seeing that the expan- 
sion cam was shifted from one e to the next for a 
moment by a good governor. he load was increased 
for about five seconds, 
while the sheet was 
passing through, to an 
amount which may be 
estimated from the an- 
nexed diagram which 
we recently took, not 
from this, but from a 
nearly similar engine. 
The small diagram 
shows the load when 
the mill is empty, that 
is to say, when the 
sheet is not between 
the rolls. The large 
diagram the work 
done while the sheet is 
passing through. It 
will be understood, 
however, that the 
average diagram 
usually taken while a 
sheet is being rolled 
will be neither as high 
as the one nor as low 
as the other, for suffi- 
ciently obvious rea- 
sons. Now why was 
it that the speed of 
the engine was so 
little affected ? the go- 
vernors were good, 
but of the common 
type; they were not 
Porter's, nor were 
they parabolic. The 
regularity of motion was due to the fact that on the engine 
shaft was hung a fly-wheel 2#ft. in diameter, and weighing 
not less than 60 tons. Fancy any ordinary cotton-spinning 
factory or flour mill with a 60-ton fly wheel, on a 52in, 
cylinder engine too! The engineer who proposed to put 
down such a wheel would be laughed at, yet in nine cases 
out of ten the use of a properly proportioned fiy-wheel 
would render the compounding of engines totally unneces- 
sary. A fly-wheel costs, say, to begin with, £6 10s, per ton 
if of large size, and when once up it never costs another six- 
pence ‘The cost of a compound engine, as compared with 
a single engine, will be much more, in the first place, than 
the difference in price due to the difference in weight of a 
heavy fly and the light fly, and the extra cylinder will cost 
as much for its maintenance, or very nearly as much, as a 
second engine, unless the workmanship is perfectly unex- 
ceptionable. 

From all this we come to the conclusion that for pres- 
sures of about 100 Ib., and a ten-fold expansion, it is better 
to employ a heavy fly-wheel than a second cylinder, to 
insure regularity of motion. 

The next difficulty lies in the fear of mischief being 
wrought by the shock of high steam on a large piston. 
There are two ways out of this labyrinth. The first is, 
to make the engine sufficiently strong; to which the 
answer is, that it costs too much ; to which we reply that 
it will not cost as much as a second cylinder, &c, The 
other way is, don’t use a large piston; instead, have a 
high piston speed; to which the answer is, that high 
piston speed engines are not durable, but knock themselves 
to bits; to which we reply, that the knocking to bits is 
due not to the high piston speed, but to the very rapid 
change in the direction of the motion of the moving parts. 
Instead of big pistons moving slowly, or little pistons 
driving cranks making a fabulous number of revolutions 
per minute, let us employ engines with small pistons, a 
moderate number of revolutions per minute, and long 
strokes. The only things to be taxed by this arrange- 
ment are the crank and its shaft; and in these days 
of steam hammers and heavy forgings, there is no 
difficulty whatever in making crank and shaft _per- 
fectly secure. American engineers have much, perhaps, 
to learn from us, but we have to learn from them how to 
combine high piston speed with slow reciprocation. Let 
us cite as cases in point the steamboats, Vanderbilt, with 
a 65in. cylinder and 12ft, stroke, making 22} revolutions 
per minute; the City of Buffalo, 76in. cylinder, 12ft. 
stroke, 194 revolutions per minute; the Golden City, 
Pacific mail steamer, 105in. cylinder, 12ft. stroke, 17} re- 
volutions; the Metropolis, with a similar engine as regards 
dimensions, has made 20 revolutions; the engines of the 
New World, a paddle steamer 420ft. long, on the Hudson, 

made 20 revolutions per minute, stroke 15ft., 76in. 
cylinder; while the Richard Stockton, 50in. cylinder, 10ft. 
stroke, made 30 to 32 revolutions. All = are yey 
beam engines, the worst possible form of engine for hig 
Piston. spools but here we have com tively small 
pistons developing an enormous power, due to the great 
speed at which they run, although the number of revolu- 
tions is very small. 

By the use, therefore, of small pistons, long strokes, and 
of heavy fly-wheels, steam of 100lb. may be expanded 
comfortably to ten times in a single cylinder; that is to say, 
there will be neither undue strain nor inconvenient irregu- 
larity of motion, nor axy liability to break down or get 
hot i due to too great a rapidity of reciprocation. 
Whether any advantage is likely to accrue from expanding 
100 Ib. of steam more than six or seven times we must re- 
serve for consideration in another article, 


FILTERING RIVER WATER. 
Tue humblest and the poorest of the population possess 


# avs 




















two efficient means for water comparatively 
pure if they would only take the trouble to use them, 
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They can all filter and boil the water they draw from the 
river, the well, or the pipe. By the former, all impurities 
and foreign substances ‘held in mechanical suspension will 
be arrested and separated, and the latter will remove 
several of the chemical ingredients, particularly a large por- 
tion of those which impart to a water what is term-d tem- 
porary hardness, This statement is not put forward as an 
excuse or palliation for the abominable state into which our 
rivers and streams havc been allowed to fall, but simply to 
point out that, until legislation steps in to the rescue, every 
oue has it in his power to partially nullify the evils of 
wholesale water pollution. The past and present labours 
of the “ Rivers Pollution Commission” will undoubtedly 
effect that radical change in the use or rather abuse, of the 
natural watercourses of the country which ought to have 
been brought about years ago. It may be urged that 
whatever facilities the poorer classes of the community 
have for boiling water, they possess none for performing 
the equally important operation of filtering. This objec- 
tion is very shallow. Some time ago, when the London 
water was worse than it is now, and fears prevailed of a 
metropolitan epidemic, a large number of very cheap filters 
were manufactured, for the purpose of affording those who 
could not pay the price of the larger and more expensive 
article, the means of puvifying water from its mechanically 
suspended particles. It is to he regretted that the demand 
was not by any means commensurate with the supply. 

From a recent article in our columns it is apparent that the 
chemical impurities in water may remain constant, while the 
mechanical may increase; or the former may be augmented, 
while the latter are diminished. In flood time,a river that 
may not receive a single dropof sewage, refuse, orothersource 
of pollution, will become turbid and surcharged with sus- 
pended and floating atoms of earth, sand, and even small 
stones. At home there is an abundance of evidence to 
this effect, but abroad some phenomena are met with 
which are restricted to certain localities. In an able report 
presented to the Calcutta Water Supply Committee by Mr. 
W. Smith, C.E., several valuable and interesting facts are 
recorded respecting the state of the river Hooghly when 
influenced by floods and the heavy rains of the monsoons. 
A portion of the report deals with the subject of the 
future filtration ofthe same water after it had been acted 
upon by the disturbing causes alluded to. It was dis- 
tinctly proved by a series of experiments, as well as by 
many analytical examinations of the Hooghly water shortly 
after the setting in of the rainy season, that it became 
contaminated with a species of clay in an exceed- 
ingly tine state of subdivision. The finer the particles 
that are held in suspension the more intimate becomes 
the mechanical , semi-union between them and _ the 
medium in which they are contained. This was shown 
by the preliminary experimeuts undertaken. So finely 
divided was the clay, that, although the water was allowed 
to settle for a considerable time, it was only with great 
difficulty that it was made to pass through a paper filter 
in a state of clearness. One of two circumstances generally 
happened. Either the clay, being almost impalpable, 
passed through the filter with the water, or it formed an 
impervious laver on the sides, and thus effectually arrested 
the passage of the water. In the latter case it constituted 
a veritable “ puddle.” The discovery and adoption of some 
materials for filtration that would obviate these contingen- 
cies was one of the first steps to be undertaken, and for 
this purpose temporary reservoirs or filtering boxes were 
constructed. They were made out of teak wood, lined with 
zine, furnished with all the necessary pipes of delivery and 
discharge, and provided with settling tanks or cisterns 
capable of containing about four hundred gallons. The 
whole apparatus being put in proper working order, the 
bottom was spread with silicious pebbles, gravel of various 
sizes, and coarse and fine sand. One of the principal 
objects to be determined was the relative merit of two 
ditferent kinds of sand. Of these the coarser and the more 
irregular in the size of its particles was obtained in the 
neighbourhood of Mugra, and therefore the report alludes 
to it as “ Mugra” sand. The other variety, for a similar 
reason, is termed “ Pultah” sand, and is much finer and 
more uniform in grain. The sand used in England for the 
same purposes occupies an intermediate position with re- 
spect to size and homogeneity between these foreign samples. 
At the commencement of the experiments ove of the tilters 
was supplied with pebbles and gravel 15in. in depth, 
with 4in, of Mugra sand and 3in. of Pultah, making a 
total depth of 49in. A second filter was filled as follows: 
2lin. of pebbles and gravel, 10in, of coarse Mugra sand, 
and 12in, of finer, the total depth being 43in. In addftion, 
this filter was provided with one of Mr. Spencer’s regu- 
lating cups, as it was important to ascertain whether any 
advantage resulted from employing them. It must be 
borne in mind here, that, except during the rainy season, 
the Hooghly is comparatively clear, and as the experi- 
ments were commenced previously to its advent the 
water passed through both filters equally clear. The re- 
tarding influence of Mr. Spencer’s cup was, however, 
fully shown by the velocity of the flow, with the same 
pressure, being only half that given by the filter unpro- 
vided with such an appendage. Matters still maintained 
their mutual relations when the river had become turbid 
and muddy, the filter supplied with the Pultah sand 
proving superior, both with respect to rate of delivery 
and clearness of the water, to that in which Mugra sand 
was used combined with the cup. 

During the course of the proceedings it was suggested 
that the arrangements just described, did not afford a fair 
trial of the capabilities of Mr, Spencer’s cup, _ To set the 
point definitely at rest another trial was made. In one 
filter were placed 1l5in. of pebbles and_ gravel, 4in, of 
Mugra mae | and. 30in. of Pultah. In the other, which 
was provided with a cup, were 2lin, of pebbles and gravel, 
10in. of Mugra, and 12in, of Pultah sand. . As. it, was 
found that the filtration was mainly accomplished, by the 
‘upper layer of sand, the trial really was between 12in. of 
Pultah sand and the regulating cup, and 30in. of the same 
sand riper any cup. The t, was in favour of the 
greater depth of fap ” The quan ities delivered by each 
arrangement, with a pressure of 163in. and 12in. respec- 





tively, were for the filter without the cup 124’6 and 100°5, 
and for the other 76°5 and 65°1 gallons. With regard to 
the clearness of the flow, the balance was also in favour of 
the simple filter, although not to the same extent as the 
quantity delivered. In both points, therefore, the advan- 
tage remains with the greater depth of sand. Its supe; 
rivrity over the rival apparatus was demonstrated 
more forcibly after the rains had continued about a week, 
and both filters had got into thorough working 
order. Water drawn from the one unprovided 
with the cup, looked clear in a_ glass tumbler ; 
water drawn from the other did not. Having 
detailed the results of the experiments it might 
be asked, has the regulating cup any advantages to 
recommend it for use! It certainly acts as a check upon 
the rapidity of the flow, and would therefore be of service 
when a check was required. But it is appropriately re- 
marked in the report that the same effect can be easily 
produced in numerous other ways, one of the simplest of 
which is by regulating the flow by the stop-cock on the 
discharge pipe. In many instances also, the very fact of 
the cup acting as a regulator would be seriously against its 
adoption, for being buried inthe filter, it cannot be interfered 
with; and, notwithstanding however urgently a greater 
velocity of flow might be needed, it could not be obtained. 
Hitherto, the two filters have been considered as acting 
under the same conditions of pressure and time, but if 
these conditions no longer prevail, a different result will 
ensue. The filter with the cup certainly improved the 
action of a 12in. bed of Mugra sand, and might have 
enabled it to tilter the water as clear as the Pultah sand, 
but it was unable to accomplish in seven weeks what the 
greater depth of the latter sand effected in one. It is also 
true that the cup caused 12in. in depth of Pultah sand to 
act nearly as well as 30in. without it, but it required ex- 
actly double the time. These considerations are inde- 
pendent of the lesser rapidity of flow resulting from the 
use of the cup, which is a constant disadvantage under all 
conditions aud circumstances. The report sums up the 
evidence for and against Mr. Speucer’s cup by observing 
that “all the good it did could have been done equally well 
by regulating the stop-cock of the exit pipe,” and we are 
quite of the same opinion. 








HIGH PRESSURE, EXPANSIVE, SURFACE-CON- 
DENSING, DIRECT-ACTING MARINE ENGINES. 

Ovr double-page illustrations with this week’s impression show 
a pair of marine engines of 100-horse power nominal collectively. 
These engines are one pair of two sets that drive twin-screw 
propellers, each 7ft. 6in. in diameter, and of a variable pitch from 
8ft. to 12ft., the blades being cast to a 10ft. pitch. These engines 
are designed by Mr. N. P. Burgh. 

The principal novelties in the arrangement of these engines are 
in the condenser and the positions of the air and circulating pumps 
and their valves, which are very simply arranged with uniformity 
and for ready access to all the working parts, without requiring 
any exceptional removal of any details. These pumps, it must be 
noticed, are of the same diameter, and the valves are duplicates in 
size and position ; the circulating pump is shown in the sectional 
elevation, from which it will be seen that the water enters the 
pump at the inside through the suction valve seating, which is 
vertically secured ; the pump is of the plunger kind, as seen best 
in the side sectional view of the entire engine. The discharge 
valves are over the plunger, and the chamber above is in commu- 
nication with the tube casing of the condenser, which is simply a 
cylinder with an enlarged portion at the upper part for the circu- 
lating water to accumulate, and thus keep the casing perfectly 
full, as well as to thoroughly circulate the water between tae 
tubes; the discharge opening being opposite that for the supply in 
every direction. The top part of the condenser is a dish-cover shape, 
into which the steam enters at the front, and at the back is the sea 
injection valve opening, which is used when the condenser is 
required to be employed as a common injection condenser, or, as 
has been done, in conjunction with the surface condensation to keep 
a full supply of feed water with sufficient saline matter in it to 
**coat” the internal portions of the boilers, and thus prevent 
oxidation or ‘‘ pitting.” There is, by the way, something novel in 
this method, as the usual plan is to take the necessary sea-water 
direct into the surplus tank, and from thence into the boilers, 

Looking at the cylinders next, we notice that the main and 
pump piston rods are fitted to the steam piston by nuts in the 
usual manner, and that the glands of the stuffing boxes are fitted 
with both nuts and worm geur for their adjustment. We notice, 
also, that the relief valves used are those first introduced by Mr. 
Burzh, by which arrangement the ordinary relief cock is not 
required. Each piston is commonly metallic in all ways, as the 
adjustment of the main ring is effected by curved springs. Turning 
from this we see the slide valve next, which is shown best in the 
general plan and sectional elevation of the cylinder; the valve is 
the double-ported type, carefully proportioned for the admission 
and exhaustion of the steam at the proper moments. As the width 
of the valve is nearly equal to the diameter of the cylinder, two 
rods are introduced which are secured to a cross bar (outside or 
beyond the casing), which is guided over and under by 
brackets secured to the casing. These brackets—at least, 
the upper ones—support the cross shaft that gears with 
the starting shaft, and supports also the vertical rods that are 
screwed at the lower ends, on which parts are the sliding blocks in 
connection with the links that are attached to the eccentrics keyed 
on the main crank shaft. The starting wheel is at the end of the 
air-pump side of the condensers, which is the bow end of the 
engines’ arrangement in the hull, and by which position one engi- 
neer can, if imperative, handle both engines, as a/l the manipu- 
lating gear—not shown—is brought up to those positions for both 
engines. 

ext as to the guide block, main frame, and connecting rod—in 
these there is nothing to praise or condemn much; the adjustment is 
well cared for, as also are the proportions and their design as the 
best practice in the present day. 

The feed and bilge pump plungers—not shown—are worked by a 
dise and pin secured at the extremity of the crank shaft, the 
pumps being secured below. at an angle of 45 deg. 

The following are the principal dimensions:—Diameter of 
cylinder, 3ft. 4in.; depth of piston, 5in.; length of stroke of piston, 
lft. Gin.; diameter of main. piston rod, 5fin ; diameter of pump 
rod; 2in.; length of connecting rod, 2ft. 74in.; diameter of guide 
pin, 5gin,; diameter of crank shaft, $4in,; diameter of securing 

lts, 3jin.; arca of supply steam openings caused by the valve, 
33:5 square inches; area of éxhaust openings from cylinder, 67°0 
square inches; area of exhaust opening from passage, 82°51 square 
inches; diameter of main supply steam pipe, 9in,; diameter of main 
exhaust pipe, 12jin.; area of relief cylinder openings, 9 square 
inches; diameter of each air and circulating pump plungers, 1ft. §in.; 
effective area of each set. of waite 84 square inches; diameter of 
condenser inside, 4ft,; number of tubes, 1527; outside diameter, 

n. full; inside diameter, {}in. bare; length between plates, 5ft.; 

of injection opening, 3{in.; total height of condenser and 
a hay ey A 3 space between hand starting wheel: 
3 from centre to centre of engine shafts, L5ft. 





LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





COUPLED CORNISH ENGINES, 

S1x,—Your correspondent, **An American Subscriber,” having 
inquired for particulars regarding ‘coupled Cornish pumping 
engines,” I beg to state that the Cornish engines at the Alexandria 
Waterworks—which are of the true Cornish type, without crank- 
shaft and fly-wheel—are coupled in such a way that one engine is 
made to go out as the other engine makes her indoor stroke. The 
arrangement, which keeps both engines working in unison, isa most 
simple one; it consists merely in a connection made between the 
cataracts by means of small rods ‘and levers, whereby the cataract 
of one engine, when opening the exhaustion and steam valve, is 
made to open at the same time also the equilibrium valve of the 
other engine, so that the latter engine has only the exhaustion and 
steam valve opened by its cataract. 

There are three engines, but only two are working at a time, 
and any two of the three engines can be coupled as stated. 
When the engines were first started they were not coupled, but it 
was found that they would not work with the required regularity, 
owing to the great length of rising main to the reservoir, through 
which both engines bave to pump. 

This arrangement for connecting the cataracts was then adapted, 
which had the desired effect of rendering the action of both 
engines perfectly regular, the water in the rising main being made 
to flow with a uniform velocity. The engines were manufactured 
by Messrs. Geo. Forrester and Co., of Liverpool, and were started 
in June, 1860. G. D 

Waterworks, Alexandria, Egypt, 

March 31st, 1870, 
NARROW GAUGE RAILWAYS. 

Sir,—There are some statements in the letters signed ‘ Con- 
tractor’s Engineer,” in your last week’s impression, which show 
that he does not understand the principle of the Fairlie engine. 

In the fourth paragraph of his letter he makes out that the 
Little V’ onder did not take “‘loads without stopping from Port- 
madoc to Festiniog.” He is quite wrong. The Little Wonder 
did take loads from Portmadoc to Festiniog, and the Russian 
commissioners were present all the time. It is true the loads 
were not taken through without stopping (if this is what your 
correspondent means), because the line is single, the up and down 
trains crossing about halfway at Tan-y-bulch, so that all trains up 
and down must stop at this station. Excepting this stoppage, 
then, the Little Wonder tuok seven loads from Portmadoc to 
Festiniog. 

Your correspondent can see the particulars of the loads so taken 
in the protocols of the experiments made by the commissioners, 
and certified by them. If he will send me his address I shall 
have great pleasure in posting him a copy. 

The Little Wonder took a gross train of 141 tons 7 cwt. 2 qr., 
at anaverage speed of 114 miles, from Portmadoc to Festiniog, the 
average gradient being 1 in 92 for 12} miles, the maximum being 
lin 74, ‘‘Contractors Engineer” will, I think, admit that this 
is extraordinary on a lft. 114in. gauge, with curves so small as 
1} chains, and so frequent that the train was sometimes on four 
at once, But the Little Wonder does not reach the maximum of 
the power with the Fairlie engine on this small gauge, and it is 
in this particular that I am most anxious to correct your corre- 
spondent. 

He says in paragraph 6, referring to the relative capabilities of 
the 7ft. and 5ft. 3in. gauges, that 7ft. is too wide, although it is 
the best; but that the 5ft. 3in., being ample for ordinary gradients, 
it is the perfection of all gauges. Does he mean that 7ft. is only 
good for extraordinary gradients? If so, what does he consider 
an extraordinary gradient? If, as I should think, it means 
very steep gradients, then what becomes of the curves 
which follow steep gradients as sure as day follows night? 
What would be the result (assuming there was sufficient 
traffic, as 137,000 tonsa year, exclusive of passengers, on a fourteen 
mile line, is of course far beneath the dignity of a 7ft. gauge) of 
working 7ft. gauge stock on the curvesor the Festiniog Kailway ? 
Might I not very properly apply the same reasons for objecting 
to the 5ft. 3in. gauge, by saying that the 4ft. 84in. being found 
ample for lines such as the North-Western, and Paris and Mar- 
seilles, having a traffic between them that could not be approached 
by the whole of the colonies put together, and throwing india 
with its 4000 miles of railway intothe bargain, should be considered 
a ae ? Would not the one argument be as logical as tie 
other ? 

Supposing I went still further down the scale, and said, why go 
in for a 4ft. 8hin. gauge if a 3ft. gauge should be found ample for 
the heaviest traftic ? reasoning, as your correspondent does, that the 
measure of limitis the quantity of heating surface, and I can 
show that I can get as much heating surface on a 3ft. gauge as 
can be obtained on a 4ft. 84in. gauge with the ordinary system. 
Would it not, on the same rule, be the proper thing to adopt that 
which is ample ? 

Your correspondent has made a mistake in saying that heating 
surface diminishes as the squares of the gauges; a little reflection 
will prove this. 

Turning to wagous, in the same paragraph he says :—‘“‘ Experi- 
ence has shown 5ft. 3in. gauge wagons are sufficiently capacious 
to meet all the requirements of commerce.” So has experience 
shown with respect to the 2ft. gauge wagons on the Festiniog 
line. Moreover, experience has shown that 5it. 3in. gauge wagons 
are unwieldy and move unprofitable than the 2ft. gauge wagons. 

Coming to the next paragraph, relating to Tasmania, your corre- 
spondent is either very much at sea, or he chooses to ignore the 
existence of the Fairlie engine altogether. 

A Fairlie engine on the 3ft. Gin. gauge will do the duty of the 
best 5ft. Sin. gauge engine ever made, and what is more, can be 
made to haul after it 25 per cent. greater load. Consequently his 
argument ubout the additional journeys paying 4 per cent. falls at 
once to the ground. 

Your correspondent must admit that the load taken up the 
Festiniog line by the Little Wonder proves that gauge has 
nothing to dv with the limits of heating surface in the Fairlie 
engine. An engine on this principle could be constructed for a 
2ft. gauge to be equal in power to nearly two Little Wonders, and 
fully so to most of the 7ft. gauge engines now in existence. 

Your correspondent’s mode of dealing with your articles cer- 
tainly is not fair. His arguments, as 1 have shown, are conclu- 
sively in favour of a narrow gauge, and if he would only consider 
the question alittle more I have no doubt he would bring him- 
self to accept all you have stated in favour of the narrow gauge as 
correct. Ropert F, FarR.ie. 

9, Victoria-chambers, Westminster. 





CHANNEL STEAMERS, 

Sir,—I am pleased to see the letters of your correspondents, 
“J. W.,” “Discontent,” and “Subscribers ;” and have great 
pleasure in forwarding my address, and should be glad to have 
theirs, M. I. M. E. 

Folkestone, April 12th, 1870, 





WHO INVENTED THE LINK MOTION? 


Stn, Referritig to advertisements in THE ENGIN roposi 
to present a piece of plate and monéy to. Mr. William ae 

e and inventor of the “link motion”in 1842, I 
beg to, state that there was a locomotive engine at work on the 
Liverpool and Manchester Railway. with ‘link motion” in 1839. 


If Mr. Burgh can prove and hh. Mr, Howe’s, claim as the 
tor and inventor of the “lin mofion. iar to 1839, my 
object in making these remarks will be accomp VINDEX. 


{Our correspondent should supply a sketch and comparative 
evidence,—ED. } , 
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INSTITUTION OF NAVAL ARCHITECTS. 
(Continued from page 229., 

Hesaid if they did notacknowledge the marine engineer as co-partner 
and on perfect equality with themselves, depend upon it ere long 
they would obtain an institution of their own; and such 
a course would be disadvantageous to both parties.. The 
institution to which they belonged had unfortunately been 
afflicted with paralysis from the day of its birth. Such 
an institution, if properly organised, should take cognizance 
of ahy events and changes which might affect the professional in- 
terest of the naval architect and the marine engineer, as well as 
those of the publicas were affected by such. On the one hand, there 
was the royal navy, on the other hand the mercantile marine ; 
and it became such an institution as theirs to watch and encourage 
the progress and development of the one as of the other. OUther- 
wise it faiis in its assumed responsibilities as 4 public institution. 
I vetiture to believe, Sir, that had this Institution been properly 
constituted, we should not have witnessed those unwise changes 
which have been made in certain public departments, viz., at the 
Aduiralty,.the royal dockyards, rok at the Board of Trade—affect- 
ing the professional status of the naval architect, the warine en- 
gineer, the efficiency of the public service, and the safety and secu- 
rity of life and property at sea. 

A great public department'is doubtless a very powerful organi- 
sation for good or for evil. Yet, however werful it may be, I 
I have yet to learn that it is capable of waides miracles, and able 
by « mere stroke of the pen, to convert a naval architect into a 
marine engineer, or a marine engineer into a naval architect. 

I may be told that the council of this exhibition have had con- 


ferred on them the power of calling a marine engineer a naval ; 


architect. But, Sir, what is there in a name—of what use is the 
shadow without the substance? And such a course of action tends 
only to bring ridicule and contempt on one of the noblest of pro- 
fessions, 

The naval architect is chiefly responsible for the improvement 
of our ships. He has to construct ships ready for the hands of 
those who are to navigate them. Itis the ship with her masts 
and sails—and sometimes engines, adapted for her—and her stores 
and their stowage properly arranged which is required from him, 
That these objeets may be all achieved and perfect in their kind, 
not only is the most profound theoretic knowledge required—and 
that, too, in several sciences—but there must be a vast fund of 
sound practical experience based on tbat theoretical knowledge. 
And let it be remembered that the excitement of emulation is 
deadened in the mere copyist, and one of the chief incentives to 
improvement lost in the servile office of imitation. 

Hardly less are the responsibilities which attach to the marine 
engineer ; and the obtaining of proficiency in either the one or the 
other profession of necessity requires many years of intense appli- 
cation and keen observation. 

Real efficiency is true economy. It is not, therefore, a sham or 
a delusion to suppose that economy will result when efficiency has 
been sacrificed. Yet it is well known that the office of chief 
engineer has been abolished at the Admiralty and at the royal 
dockyards, and the master shipbuilder transformed into marine 
engineer as well. 

Why not also abolish the surgeons and chaplains, and further 
transform the waster shipbuilder (in the character of Jacob Om- 
nium) into surgeon and chaplain as well? for no doubt he would 
perform with equal ability their professional services, as well as 
those of the marine engineer. 

Equally absurd, and equally prejudicial to the true interests of 
the country, have been similar so-called economies effected at the 
Board of Trade, but in exactly the opposite direction ; for this de- 
partment has abolished the naval architect, and transformed the 
marine engineer into naval architect as well, in direct violation of 
of the Act of Parliament, which states that there shall be fit and 
proper ship surveyors and fit and proper engine surveyors, whose 
duties and responsibilities are clearly defined ; and to such an ex- 
tent has responsibility been carried that, in cases of accident, 
— have brought in verdicts of manslaughter against surveyors. 

oreover, they are directed to make their surveys at the same 
time, thus affording mutula assistance and a check on each other. 

About two or three years since a recommendation was made to 
the Board of Trade on the plea of economy (and, of course, when- 
ever such pleas are put forward it is usually alleged efficiency 
would also be improved), that the duties of surveyors to the 
Board of Trade should be performed exclusively by marine engi- 
neers. 

This recommendation was, I regret to say, approved by the then 
President of the Board of Trade, and has been acted on ever since 
—that is, the marine engineer is called upon to perform duties 
which it is impossible he can perform efiiciently. 

And yet there are gentlemen in the service of the Board of Trade 
who possess extensive experience as shipbuilders and surveyors 
whose duties have been assumed by marine engineers, ‘Those 
gentlemen still retain their salaries of £300 or £400 a-year. 
But what, I ask, will it be imagined are the highly responsible 
duties they have been relegated to perform? Why, Sir, to measure 
crew spaces and inspect signal-lanterns; while marine engineers 
have, in addition to inspecting engines, boilers, &c., further to 
inspect and survey the hulls of ships, whether steam or sailing 
vessels, their construction, and the details of their equipments, 
such as masts, sails, rigging, anchors, cables, boats, &c., of which 
he can possess but a very superticial acquaintance. 

There, I maintain, that efficiency has been sacrificed, and the 
word economy abused, and the lives and property of the public at 
sea placed in Jeopardy by such absurdities. 

And in this way, ond after this fashion, is it sought in the bill 
now before Parliament (the merchant shipping code) to perpetuate 
this absurd, this false, this utterly impracticable arrangement. by 
legislative enactment. An arrangement which sacrifices efficiency 
to so-called economy, and offers no security—no protection what- 
ever against those tearful losses at sea, of which this country has 
had to deplore so many lamentable examples. 

Who can reflect on the sad events of the loss of the London and 
Amalia without a shudder, or look with complacency on those 
ominous black spots on the annual Wreck Chart of Great Britain ; 
for they cast a serious reflection on ourcharacteras the first maritime 
nat’on of the world, Such an institution as this, if properly consti- 
tuted, should let its voice be heard whenever momentousincidents 
and changes occur, affecting professions] and public interests ; or, 
if it fails in so doing, of what use is it, either to our own profes- 
aion or to the public ? 

If properly constituted and in active operation, it would 
command public contidence and respect, instead of being, as it 
has been, the subject of ridicule by the scientific and mercantile 
worlds, 

But as at present constituted it has failed, and does fail adequately 

represent either the profession of the naval architect or that of 
the marine engineer, and as a public institution is a mockery, a 
delusion, and a snure. 

I earnestly call on each member and associate of this Institution 
to aid in its i diate reorganisation ; for if we, as professional 
men (naval architects and marine engineers), now separate and 
content ourselves with deferring for another twelve months all fur- 
ther consideration of that vitally important subject, the safety and 
security of life and property by sea, we sball deserve punishment 
from our God, and the reprobation of mankind, for it is written 
that * to bim that knoweth to do good and docth it not, to him it 
is sin.” And the public look to us as professional experts to tell 
them what should be done to eliminate every avoidable risk and 
danger from among the peri/s of the sea. 

The President: Mr. Henwood has said a good many harsh 
things upon us, which I venture to say we did not deserve. I 
will now take the opinion of the meeting whether it is their wish 
that this plan to completely revolutionise the character 
shape of this Institution should be taken into consideration at 
a future day. 











On a show of hands being taken, nine were held up in favour 
of the resolution and twenty-four against it. 

A paper was read ‘On the small Fastenings of Wooden Ships,” by 
W. P. King, Esq. The author stated that the small fastenings 
of ships were treenails, iron bolts, and copper metal bolts, each 
having their advantages and defects, A large quantity of copper 
metal fastening was now required in first-class ships. It was 
expensive, and the question was how the greatest strength at 
the lowest cost could be got from it. The screw form, he be- 
lieved, would be found the strongest and cheepest method for 
the use of copper metal. This form gave a secure hold, and did 
not injure the wood if the pitch of the screw was kept high ; that 
was, the threads of the screw be kept far apart.. He had been 
accustomed to use screws seven inches long instead of treenails, 
The bolt was moulded in threads three turns in aninch, cut in a fin. 
bolt of. Prince’s metal weighing 134 oz. and costing 9d. This 
screwed through a 3in. plate penetrated the timber four inches, 
and required no rivet. The necessity of a through fastening did 
not exist, as the timber could be secured to the ceiling by a similar 
screw to keep it exactly in place; thus along length of metal 
bolt was saved, the timber but slightly wounded, and the strength 
of the frame immeasurably increased. For larger fastenings, 
such as those for securing timbers and floors to iron riders, he had 
used a thread jin. in height placed round outside a jin. 
Prince’s metal boit, instead of cutting into the body of the bolt, 
in order to preserve its lateral strength and rigidity. The turns 
of the screw were three in two inches, a length of fourteen inches 
weighed three pounds, and cost 2s. 6d. He found a strain of 
49 cwt. was barely sufficient to tear this screw through a 
3in. deck deal end, and of course a longer length screwed into 
cak would require a heavier strain for its removal. By the em- 
ployment of these metal screws the structure of the wood was 
uninjured, and any part of the ceiling or plank could be unscrewed, 
and any defective part renewed, and the old plank screwed back 
again without prejudice, whilst they knew that in ordinary cases 
ceiling or plank once removed was seldom replaced but by new 
material. 

Mr. Grantham said this was a paper they ought to value very 
much as being a short and concise paper upon a special subject, 


He quite confirmed what Mr. King iad said, that the adoption of | 
| degree of surety, or if they could do so they had no means of put- 


screws was preferable to merely riveting the bolt in the usual way. 

Sir John Hay said Mr. King rather depreciated the use of iron 
under certain circumstances. 

Mr. Lamport thought Mr. King, in alluding specially to wooden- 
framed ships, was a very long way behind the state of naval 
architecture at the present day. In a very short time the wooden 
ships to which his remarks entirely referred would be done away 
with. There was no doubt that composite ships, where it was 
necessary to have wooden planking for the purpose of coppering, 
were infinitely superior to the old wooden frame ships to which he 
had alluded. Mr. King had stated that where there were through 
clenched copper bolts, that after the lapse of eight or ten years the 
heads of those frequently drop off, because the copper becomes 
crystallised. If Mr. King really meant copper, his statement was 
utterly adverse to the experience of every practical shipbuilder. 
Copper did not crystallise ; i¢ might last sixty years without 
undergoing such an atomic change as that to which Mr. King had 
alluded. If he meant the ordinary yellow metal, undoubtedly 
there was that objection to be attached to it. Mr. King had 
overlooked the fact, that on the upper part of the ship the chief 
strain to be resisted was a longitudinal one. If they took a tree- 
nail in a large ship ljin. or Iliin., and contrasted that with the 
bolts used by Mr, King, something like {ths of an inch in diameter, 
they would see the area of compressible wooden fibre was reduced 
in a geometric ratio, and that, therefore, the chief strain of the 
ship, wooden planked, with a wooden frame, was not resisted in 
the way it should be by the fastening Mr. King proposed to super- 
sede treenails. 

Mr. King, in reply, said he had not in his paper gone into any 
great detail, but he wished to lay down the principle that short 
screws would be the best way of managing copper, and it was an 
immense waste to uselong screws when the short screw was quite 
sufficient. With reference to copper, having had an expe- 
rience of forty years, he had seen many pure copper bolts 
crystallise. Pure copper, after it had been, say twenty years 
in its place, did crystallise very considerably. It was never a 
very strong metal itself. He had often met with the rivets 
upon the end of washers entirely gone, and with a copper bolt 
so crystallised that it had parted with a very small strain put 


upon it. He had taken the nearest metal to copper he could get | 


—Prince’s metal ; it certainly had immense force, great power, and 
was considerably stronger than copper itself. However, he would 


leave it to practical men, men engaged in metallings, to form the | 


best kind of screws. As to iron into teak, he had a teak vessel 


about twenty-five years old fastened with iron bolts, and had been | or G gnus, C | str 
| on the 5th instant, in his sixty-eighth year. During the last forty- 


obliged to remove most of the iron bolts, for they had actually 
spoilt the woody fibre of the teak. It was just the action that 
iron-mould had upon woody fibre in a pocket-bandkerchief. 





** The Navigable Dock.” 

Vice-Admiral Sir Edward Belcher read a paper on the navigable 
dock. He commenced by stating that the unprovement of the 
navigable dock had for the last ten years cccupied the attention 
of the Institution of Naval Architects. Ordinary floating docks 
or lifts couldonly be deemed, when they reached their destinations, 
as simple succedanea for the ordinary dock constructed on terrajirma, 
and in positions where the rise and fall of the tide was so small 
that they could not be made available for the great vessels of 
which their present navy was composed, The difhculties attend- 
ing a mere floating dock were very great. The difficulties of trans- 
portation and expense, added to the slowness of the process, 
seemed to demund some more reasonable mode of relief. The 
desired result could only be obtained by one firm connected struc- 
ture, totally independent, sound, and complete as ary steamship, 
and capable not only of caring for herself, but perfectly adapted to 
rescue and safely house at sea in moderate weather the la: gest iron- 
clad they now possessed or might intend to construct. His investi- 
gations and experiments resulted in the form proposed, and which 
he called aserviceable self-reliaat ship dock, combining within her 
own accoinmodation every requisite to be sought for, not simply in 
foreign dockyards, but equal to any of the home dockyards. The 
Adnuiral then, with the assistance of diagrams, described his float- 
ing dock, the length of which he stated to be S0Uft., the extreme 
breadth 110ft. the displacement at 27{t., 25,000 tons, weight of 
the vessel and engines 13,000 tons, horse-power 6000 tons, speed 
10 knots. ‘This would give the meaus of docking vessels requiring 
repair, of saving the necessity of a return to England, or to any 
place distant to seek for relief if disabled ; and finally with an un- 
exampled power of dispatch of examining, cleaning, aud repairing 
a whole fleet in succession. As todispatch, the power of the tur- 
bine—that of removing 2000 per minute—would im that minute fix 
the Warrior on her block, thus removing all the labour or avxiety 
as to her flotation, Seven minutes would raise her keel to the 
sea level, and twelve minutes would raise her three feet above the 
wash of the sea. 

Mr. Scott Russell said he thought the proposition of Admiral 
Belcher was in every respect a most desiruble one. In modern 
warfare it was indispensable that a fleet should be attended by a 
dock for instant repairs, Supposing a running-down vessel to come 
out of un engagement victorious, she would seldom come out of it 
undamaged, and to know that this dock was within moderate 
reach of her would be a-great comfort to an admiral or captain 
commanding a ship. If « fleet was sent on a sudden short expe- 
dition, and our future wars would be sudden, unexpected, very 
short, and very disastrous ; if that were true, and if foresight and 
forethought were to be a part of the organisation of their 
- then = dock was an pny portion of o —s 

e future. On the general principle of arrangement he entirely 
agreed with Sir Edward Beleher. e did not with his mode 

propelling, ‘There were many cases for w! that which used 





to be known as the jet propeller, but was now called the 
hydraulic propeller, had many advantages. This, however, was 
not one of those cases, and the best mode of propulsion seemed to 
be the simple mode of applying the screw propeller, suggested by 
his old friend and master in naval architecture, Cha: les Wood. 
He suggested that a hole should be made at the bottom of the 
dock from end to end, and would place iu the centre of that tunnel 
@ screw propeller. 1t would work there to the greatest possible 
advantage, and neither running down nor cannonading could get 
at it, He suggested that as the form of propelling which, to his 
mind, was most suitable to this dock. Otherwise the dock was a 
matter of enormous public importance, and the sooner it was 
taken in hand the better. 

Captain Selwyn said that in differing from such an authority 
as Mr. Scotc Russell, an uninstructed swilor wight ask questicns, 
aud he would put what he had to say in the form of questions :— 
Sir Edward Belcher proposed to use the hydraulic propeller, which 
they all knew was capable of propelling a ship, and which had this 
great advantage over most other propellers—that it was also 
capable of pumping the dock up. Mr. Scott Russell proposed a 
different plan, of a screw ina tunnel. He should like to ask whe- 
ther the frictional] effect of the issuing water from the screw would 
not seriously operate to retard the motion which ought to be de- 
rived from the power of the engines turning it? 

Mr. Scott Russell: Most certainly. 

Uaptain Selwya said this might be described as a Jongitudinal 
turbine with very badly-shaped blades -he meant as regards the 
object of forcing the water to issue in a stream from the ship's 
side, and to produce motion, This navigable dock was a proposi- 
tion for the navy, and its essential power was to accompany its 
fleets and to relieve vessels at a tiuse when they were debarred 
from reaching their own ports. In this view of it it was a most 
essential part of the fleet of the future. He put the case 
of one of our Jast new armour-plated vessels going to sea as an 
independent vessel, and they would have independent vessels as 
long as they had independent commerce to protect. By some acci- 


| dent happening to her the services of half a willion of money be- 





came pructically inoperative. She might not even put to sea ever 
again from the port into which she had got. They could not send 
out artificers to repair her as they could in time of peace with any 


ting her in such a situation as that they could apply repairs 
effectively. his was a case which might aud probably would 
occur, and which certainly ought to excite a certain degree of fore- 
thought in the Naval Architects’ Institute. 

Sir Edward Belcher said in the sixth volume of the “ Trans- 
actions” Mr, Scott Russell stated that the turbine was equal in 
power to any of the other modes of propulsion. The screw could 
not contend with the twin sorew, but the turbine had successfully 
contended with and beaten the twin screw, consequently her motion 
was all that would be required. 

Mr. Scott Russell: I am in favour of the hydraulic propeller in 
every respect in certain circumstances. 

Sir Edward Belcher said if he adopted Mr. Scott Russell's plan he 
should get rid of the facility—under all circumstances and under 
any difficulty, if he wanted to immerse his vessel—of getting rid of 
2000 tons per minute from his turbines. The screw would not 
give him that power of pumping out. 

Mr. Scott Russell: But the screw engines will. 

Sir E. Belcher said the question they had to deal with was put- 
ting a vessel into this dock at sea, and under no circumstances 
could that screw amidships help them in turning that huge body 
500ft., and adapting it to let a vessel quietly into her berth, 

The President said he could not allow the proceedings on that 
paper to close without thanking Sir E. Belcher for bringing this 
most valuable and important subject before them. No one could 
contribute a more valuable addition to the naval appliances of this 
country than the man who should invent a mode of constructing a 
really efficient floating dock ; aud not merely a floating dock, but a 
dock that, when afloat, might go to any part of the world. There 
could be no doubt of the value of such an invention. He had 
every reason to believe Sir E. Belcher had submitted to thema 
plan which at all events afforded a very fair prospect of the sucess- 
ful prosecution of this question, and they all felt obliged to him 
for the ability with which he had done it, 

Papers were then read **On a New Kind of Balanced Rudder,” 
by C. G. Gumpel, Esq. ; and *‘On Balanced Steering Gear,” by 
Vice-Admiral Sir Edward Belcher, K.U.B. 

The usual votes of thanks having been accorded, the proceedings 
of the session terminated. 





HEINRICH GUSTAV MAGNUS. 
THE world of science has sustained a great loss by the death of 
Professor Gustav Magnus, of Berlin. The illustrious physicist died 


three years he has been actively employed in scientific research, 
aud home and continental journals bear abundant evidence of the 
valuxble results that his close reasoning powers, unrivalled skill of 
experimentation, and indomitable energy enabled him to gather 
together during his long term of activity. 

tle was born in Berlin on the 2nd of May, 1502, and published 
his first thesis on tellurium in the year 1527, on the occa- 
sion of his obtaining his doctorate. in the year 1831 he be- 
came private tutor in the university of his native city, was called 
to the chair of ‘Technology in 1834, and finally appointed 
ordinary professor in 1545, He held this appointment during the 
remainder of his life. He was elected a member of the Academy 
of Sciences thirty years ago, and was from that date one of its 
most active officers. 

To treat on this occasion of the vast labours of Magnus would 
be out of place. The titles alone of his memoirs would occupy 
more than a column of this journal, He ranged over the whole 
domain of chemistry and physics, but chiefly explored those regions 
where these divisions of natural science lie near together. 
Among his first chemical researches were those on the reduction 
of oxides of iron by hydrogen, the determination of the lowest 
limit of temperature at which their change takes place, and the 
characters of reduced iron, nickel, and cobalt, Already in 1827 we find 
him writing on capillary phenomena; in fact, his chemical and phy- 
sical researches seem from the very first to have been carried on 
side by side. The preparation of selenium, its solubility in sulphuric 
acid, and the solution of certain metals without their undergoing 
oxidation in the same menstruum, constitute another group of 
inquiries. We must pass by his researches on the decrease of den- 
sity of lava and rocks by fusion; to his discovery, in conjunction 
with Ammermiiller, of periodic acid. In the year 1837 we find 
him equally engaged on the determination of the temperature of 
the earth at the then greatest attainabie depths, and the analyses 
of the gasesin blood. In the following year he published his first 
paper on electricity, which treated of the action of bundles of 
iron wire when a galvanic circuit is broken. , 

He next conducted his rigorous experiment on the expansion of 
air and noxious gases by heat, and established the truth of Reg- 
nault’s result, that the expansion, though uniform at first sight 
for equal increments of temperature, does actually, on strict in- 
quiry, exhibit a slight deviation, the more easily liquefiable gases 
showing a sensible departure from the law of Mariotte. He then 
investigated the condensation of gases on smooth surfaces, and the 
tension of the vapours of a mixture of two liquids, and by the 
side of these researches examined the allotropic forms of sulphur. 
He again turned his attention to electricity, inquired into the 
nature of electrolysis, into direct and indirect decomposition by a 
current, and examined the characters of the active modification of 
hydrogen. His determination in the year 1863 of the intiuence 
exerted by salt solutions on the radiating power of a gas flame, 
led the way to his more recent inquiries on radiant heat generally, 
and brought him to conclusions somewhat different from those 
atrived at by Professor Tyndall in the same field, and which are 
doubtless still fresh in the memory of our readers, 
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RAILWAY MATTERS. 

THERE are in the United States forty-eight manufacturers of rail- 
way cars, Seventeen of these are in Pennsylvania. 

THE bridge over the Dee, forming part of the viaduct which sup- 
ports the Chester and Holyhead line, is about to be entirely re-con- 
structed. 

It is estimated that, in round numbers, 110,000 tons of steel 
rails, equal to 1100 miles of steel road, were laid in the United 
a up to the close of 1869. These rails are in use in more than 

ty ro 
Prussian manufacture. 

A Moscow journal states that the railway bridge lately erected 
over the Dnieper, near Kiew, is one of the greatest wor! 


arches, and is 3503 ft. in len Captain von Struve, who built 
it, has been promoted to the rank of colonel by the Emperor 


8, chiefly of English, partly of American, and some of | 


of the , 
kind in the world, and the ae in Europe. Itconsists of twelve ' 


Alexander, on the recommendation of the Minister of Public , 


Works. 


SLEIGH bells are attached to the points of the carriages on the 
Liverpool tramways to warn vehicles to get out of the way, which 
they are said to do very easily, even in the narrowest streets, 
The whole of the rails in the streets of Liverpool were laid in the 
night time, under the superintendence of an officer of the Corpo- 
ration, and the traffic was not interrupted for a single hour. Could 
not this be done in London ? 

Tr is proposed at present to construct just 134 miles of street 
railways in the metropolis, but Mr. Haywood remarks that if the 
experiment be successful, not only London, but all our large towns, 
and not only our towns, but many of our country roads, will be 
traversed uy these lines; that steam power will soon be substi- 
tuted, in all probability, for horse power ; and that, “unpleasant 
as the notion may now seem to us,” we shall soon have engines 
dragging omnibuses along our streets. 


Atthe Liverpool Court of Passage on Friday, a carter named 
Rawsthorne sued the London and North-Western Railway Company 
for damages for personal injuries. He went to receive some bales 
of Dundee goods at the Waterloo station, Liverpool, and they were 
being lowered on the lorry when one of them was allowed to go too 
soon, and it struck the plaintiff, so that he was severely hurt, and 
had not since been able to continue his employment. The jury 
found for the plaintiff—damages, £150. 


Mr. Cross, the chairman of the committee on the Metropolitan 
District Railway Bill, states in the House of Commons that the 
company report to the committee they have spent all their 
money except £200,000; and that it is impossible for them to carry 
their line further than Bread-street or Queen-street. The House 
has no power to compel the company to complete the original 
scheme, but care has been taken that every facility shall be given 
to any other company practically to extend the Metropolitan 
District Railway, so as to complete the inner circle. 


A SOMEWHAT singular accident occurred the other day to forty-two 
sheep, whilst being conveyed by rail from Smeaton to Womersley, en 
route forthe Wakefield cattlemarket. When the train by which they 
were being conveyed arrived at Knottingley some sparks, wafted 
from the engine, set fire to the straw in which the sheep were em- 
bedded, and burnt twenty-one of the animals severely. When they 
were removed from the truck the hoofs of some of them were left 
behind. When they got to Wakefield, M. J, Johnson, the marketand 
nuisance inspector, directed them to be slaughtered immediately. 
The carcases were found fit for human food, so that the owner will 
have sustained but little loss. 


THERE is a report of more than ordinary interest upon Russain 
railways in the first volume of the diplomatic reports for the pre- 
sent year, published on Monday. The writer (Mr. Rumbold), 
after giving some statistics of the importations of engines from 
England, France, and Germany, observes :— ‘“‘ It is admitted that 
the materials furnished by the English factories are of excellent 
quality, but complaints are made of great unpunctuality in their 
delivery. It would be well worth the while of English manufac- 
turers to devote more especial attention t» the Russian market, 
which, for this very lucrative branch of business, must for a long 
time to come remain dependent on foreign industry. The Russian 
operatives, though as a body gifted with a natural intelligence far 
superior to that of the majority of their European brethren, are 
not yet sufficiently educated or trained to habits of industry to 
—- with them in work requiring great nicety of execution ; 
neither is there as yet in any of the Russian works anything 
approaching to the complete mechanical appliances or the perfect 
system of subdivision of labour existing in France and England, 
by which the multiple parts of a carriage or engine are each 
— to specially skilled workman, or are made in separate 

factories.’ 


Tue mail from the north to London met with a very serious 
accident on Sunday morning, at Greyrig Bank, six miles north of 
Oxenholme. At About half-past one, while travelling at the rate 
of nearly fifty miles an hour, all the carriages suddenly left the 
rails, ploughing up the ground, and creating the most alarming 
confusion. Some of the carriages were almost smashed to pieces, 
others were broken at the buffers and footboards, and allof them 
were more or less damaged. The engine and aguard’s van imme- 
diately behind it kept on the rails. The driver, after travelling a 
little distance, found out that the ‘‘ pull” upon the engine was 
greatly increased, and on looking round saw all the carriages off the 
line, and in the greatest disorder. He stopped the engine imme- 
diately, and afterwards, so as to prevent a collision, steamed down 
to Oxenholme. While this was being done, amessenger was dis- 
putched in the Carlisle direction to keep back all the trains pro- 
ceeding south. On looking through the carriages at the scene of 
the accident, it was found that the bulk of the passengers 
had been shaken, and that five of them had been seriously injured. 
They were conveyed to Oxenholme, temporarily attended to by a 
doctor there, and thence sent on to Kendal. Some new rails are being 
laid where the accident happened, and owing to the recent dam 
weather it is supposed that the packing of some of the sleepers had 
become loose and caused them to give way. Men from Carlisle and 
Preston were sent to replace the carriages and make good the road, 
The mail was delayed between three and four hours, 


In the Moniteur of the 30th ult., appeared a statement respect- 
ing Mr, Boutet’s Channel bridge, from which the following is 
translated :—‘‘The works of the great model of a single span of 
100 metres, which had been delayed by the frost, and by a serious 
indisposition of M. Boutet, are now very much advanced. The 
two abutments formed of enormous blocks of ite are finished ; 
the tress and platform are set up fora lena of 80 metres (the 
ground where the model is provisionally installed at the Depot 
des Marbles, not allowing of the whole length of 100 metres being 
extended). The tress was tried last Thursday on different occa- 
sions, and resisted, without the slightest deflection, a strain double 
that of the trial weight required by the rules of the Ponts et 
Chaussées;’ lastly the greater part of the balustradesisalsoready, and 
the model will be completely finished about the 15th April. This 
great passerelle, whose span is larger x a third than the longest 
span of the bridges — of Paris, that of the Buttes- 
peed included, will conclusively prove the efficacy of the 
Boutet system, not only for the construction of the great bridge 
over the Channel, but also for immediate application to bridges 
and viaducts of all sizes, orders for which continue to be sent to 
o Sa re —— ity wee “¥ Ba ae — 
placing of piers, the usual soundi and other prepara’ sub- 
marine works (which in the construction of bridges by other means 
absorb three-fourths of the expense), can be completely avoided. 
We are therefore not astonished at the favour with which the 
Boutet bridges are ere | received, and we are glad to recognise 
that the success which we predicted for them at the very 
outset has been so completely realised.” Beautiful ! 








NOTES AND MEMORANDA. 


IRIDIUM, used as a colouring matter for glass and porcelain, gives 
a tint of intense blackness. 


AN international exhibition is to be opened at Cassel on the Ist 
June this year, and will continue open for three months, 


ANOTHER treasure has been discovered in the library at Tours. 
M. Jongley has brought to light a manuscript written in 1619 by 
Grandilonnius, under whom Descartes studied philosophy. 


M. RIcHE, in his researches on alloys, finds that tom-toms and 
cymbals are made of bronze that can be worked cold the same as 
iron or aluminium bronze. The best tone is produced by an alloy 
composed of 78 parts of copper and 22 parts of tin. 


AccoRDING to Cosmos, the vapour which is frequently disen- 
gaged on the first application of heat to the oxide of copper in the 
combustion tube, used in organic analysis, arises from the presence 
of asmall quantity of selenium. M. Violette is credited with the 

very. 

Pure silver if highly heated inoxygen willabsorb 6°15 to7°47 vol- 
umesof that gas, and under th cir t will take up 0°907 
to 0938 volumes of hydrogen, 0°486 to 0‘545 carbonic acid, and 
0°15 carbonic oxide—in this property it differs considerably from 
palladium. 


M. CoreLLe, says the Pharmacist, has invented a cheap substi, 
tute for the platinum still used in distillation of sulphuric acid. 
It consists of a stone tower, into which the acid drops in small 

uantities, while a current of hot air enters at the bottom and 

ives over the acid, which is condensed in the usual way. 


For the last two years borings for rock-salt have been in pro- 
gress in Sperenberg, near Berlin, Prussia ; the latest reports, up 
to February, 1870, are that a depth of 2725ft. had been reached, 
and the thickness of the salt-bed explored to 2439ft. In order to 
judge of the exact position and extent of the same a second boring 
was being undertaken. 


A NEW and very delicate test for arsenic has been discovered by 
Bettendorff. Its sensibility isso great that it is said to be capable 
of detecting one part of arsenic in a million parts of solution ; and 
the presence of antimony does not affect it. In order to apply 
this test, the arsenious or arsenic liquid is mixed with hydro- 
chloric acid until fumes are apparent, thereupon chloride of tin is 
added, which produces a basic precipitate, containing the greater 
part of the arsenic as metal mixed with oxide of tin. 


PROFESSOR KERR, State geologist of North Carolina, in speak- 
ing of Black Mountain in that State says :—‘‘These rocks belong 
to the most ancient of the azoic series. The intensity of the 
metamorphism, the characteristic rocks and their contained 
minerals, together with the total absence of anything like organisms 
in even the least altered and latest of the series, render this con- 
clusion inevitable. And not only do they belong to the lowest 
geological horizon, but the entire absence of all representatives of 
the later formations makes it further necessary to conclude that 
we have here an extensive tract of the oldest land on the globe.” 


TuE tenacity of silver has been studied by Matthiessen, and 
can be stated for comparison, as follows : alloy of tin and copper, 
1; gold, 3°6 to 43; copper, 4°3 ; silver, 7°2; platinum, 7°2; iron, 
13; steel, 30. It is so ductile that a grain of it canbe drawn out 
400ft., and it can be hammered into leaves so thin that it would 
require 100,000 of them to make a pile an inch in height. Its 
conductivity for heat is to copper in the ratio of 100 to 73°6 ; and 
for electricity as 1000 to 954. Cast silver expands, according to 
Calvert, between 0 deg. and 100 deg. per Cent., 0°001991 ; and its 
specific heat is 0°05701. Although silver is a remarkably good 
conductor of heat, its power of radiation is very small, so that a 
silver vessel retains the heat of a liquid contained in it longer 
than any other metal. 


M,skKS are an important article of trade in Paris. The house 
which are engaged in this industry are generally respectable and 
long-established houses, who make their money out of folly in the 
soberest way. Paris produces masks, but the foreigners buy them. 
South America, New Orleans, New York, and especially Buenos 
Ayres and Brazil, are among the principal customers, the carnival 
being observed there with great enthusiasm. Parisian makers also 
receive orders from America for masks representing the types of 
the human race—negroes, Jews, Englishmen, Germans, &c. Italy 
makes her own masks, Russia orders but few, as it pays but 
little attention to the carnival, but protestant England requires 
a great many masks for the anniversary of the Gunpowder Plot. 
What with one festival, and what with another, this trade is 
never quite at a standstill. The workmen engaged in it are paid 
from 5f. to 6f. a day, the women from 2f, to 3f. The commonest 
mask, worth one sou, passes through the hands of eight work- 
people.—Scientific American. 





PapDRE SECCHI publishes a paper in a recent number of Les 
Mondes on the means by which the solar temperature is main- 
tained. Of this the following is a summary :—The sun is a globe 

ossessed of an enormously high temperature, undoubtedly reach- 
ing many millions of degrees; but our means of estimating that 
temperature are very imperfect, As to the origin of this high 
degree of heat, it may have been the result of the force of gravita- 
tion which has united the elements of which the central point of 
the system (viz. of our solar) has been made up; the initial 
temperature, therefore, the result of mechanical action, will, of 
necessity, have been far greater than the present temperature of 
the sun is, which is certainly cooling down. However great this 
loss of heat may be, it is imperceptible to us, since it is slowl. 
taking place, and partly compensated by chemical actions whic 
take place in the sun, which is, in all 1 seer ow in its interior, 
a mags of strongly-compressed and condensed nebulous matter. 


CrupE camphor is adulterated with common salt, sulphur, 
vegetable matter, tar, and water. Its purification can be best 
accomplished by sublimation in glass flasks of a capacity of 8lb. 
to 10 b., at a temperature of 400 deg. Fah. These flasksare made 
of thin glass, with flat bottoms and short necks, They are put 
into a sand bath, where a uniform and rapid heat can be applied. 
The crude camphor is broken up, mixed with 3 to 5 per cent. 
freshly-slaked lime and 1 to 2 per cent. iron fili well sifted and 
introduced through a funnel into the neck of the flasks. The 
flasks are then put into the sand bath, covered with sand to the 
neck, and heated gently for half an hour to expel the water. As 
the temperature increases the camphor softens, and finally melts. 
After the whole mass has become fluid the sand is removed from 
the upper part of the flask and « paper stopper put in to close it 

artially, The heat is then carefully preserved ata point sufficient 
to sublime the camphor but not to remelt it, Jn this way avery 
pure article can be obtained. 


A veErY interesting and economical process for re-sharpening 
files has been exhibited before the Société d’Encouragement, of 
Paris, by M. Werdermann. Well-worn files are first carefully 
cleaned by means of hot water and soda ; they are then placed in 
connection with the — pole of a battery, in a bath composed 
of fet peste of sulphuric acid, eighty parts of nitric aeid, and a 
tho parts of water. The negative pole is formed of a copper 
spiral surrounding the files, but not touching them ; the coil ter- 
minates in a wire which rises towards the surface. This arrange- 
ment is the result of practical experience. When the files have 
been ten minutes in the bath they are taken out, washed, and 
— oe the whole of the hollows will be found to have been 
attacked ina very sensible manner; but should the effect not be 
sufficient, they are replaced for the “~ period as — Fd 
operations are sometimes necessary, rarely more. 
thas ected. Gym are, to all appearance, like new ones, and are 
said to be for sixty hours’ work. M. Werdermann employs 
twelve um Bunsen elements for his batteries, 





MISCELLANEA, 
Mr. AsHBy, a London engineer, was drowned in the Avon a 
few days ago by the upsetting of a boat. 
ACCORDING to the Augsburger Zeitung, there is a prospect that 
a new building will soon be erected for the University of Vienna, 


Ir is understood that the Government will shortly lay down an 
exclusive wire for the transmission of American messages from 
Liverpool to Valentia. 


THE following Admiralty appointments have been made :— 
George Mills, chief engineer, to the M: 3; and Thomas W. 
Tandy, chief engineer, to the Asia, additional for service in the 
Simoom. 

THE Ordnance S is now to be transferred from the War 
Office to the Board of Works, and Mr. Ayrton promises an imme- 
diate investigation into the state of the survey, and the best means 
of carrying it on. 

CoNSIDERABLE progress has been made with the plans for the 
new Courts of Justice, but when they will be ready Mr. Ayrton is 
at present unable to say, as a great number of persons have to be 
consulted in relation to them. 


THE subscriptions to the fund for defraying the expenses of the 
proposed inquiry by the British Association Committee on Sewage 
amount to upwards of £12,000, and the committee has decided that 
the inquiry shall be commenced at once. 


Two shillings and sixpence per thousand is to be paid to sea- 
men and marines for collecting and preserving the cases for Boxer 
ball cartridges for Snider rifles, as they will be used after firing for 
the manufacture of blank ammunition. 


Art the sale of the arms forming part of the San Donato collection, 
the famous sword, called ‘“‘The Templars,” was sold for 20,200f., 
and the celebrated iron shield, ornamented with gold, executed in 
1554 by Georges de Ghisys, of Milan, for 160,000f. 


AccoRDING to returns furnished by the engineer of the Metro- 
politan Board of Works, the daily average quantity of sewage 
pumped into the river Thames at Crossness was 174,914 cubic 
metres, and at Barking 165,972 cubic meties, equivalent to about 
as many tons by weight. 

In the House of Commons, on Tuesday, Mr. Macfie moved for a 
select committee to consider a report on the law relating to letters 
patent for inventions, but the hon. member’s address was inter- 
rupted by a count-out, and at a quarter past five the House ad- 
journed for the Easter recess. 


A curious stone, believed to be Druidical, has just been dis- 
covered in a field near Dingle. It is 8ft. long, 4ft. broad, and 
about 2ft. in thickness. In the middle of it is a hole 14in. square, 
and as many inches deep, which is neatly cut with a chisel, and 
ar lower end of it coming to a point, or tapering from top to 

ttom. 


Tue River Wear Commissioners have issued a notice intimating 
that until the close of the present month vessels that have loaded 
on the River Wear can leave the port by the sea outlet of the dock 
free of charge. By that time the entrance to the harbour will 
Soe be improved by the bar being cleared to some extent by 

g. 


TELEGRAPHIC communication with India is now so far perfect 
that electricity outstrips the course of the sun, as it frequently 
happens that messages transmitted from Calcutta at noon to 
London are delivered by the Indo-European Telegraph Company 
at 10.30a.m. The communication between London and Teheran 
(the terminus of the Indian Government lines) is actually instan- 
taneous. 

Notice has been issued that the French packets carrying the 
mails for India, Ceylon, China, and Japan will henceforward 
pass through the Suez Canal, calling at Port Said, Ismailia, and 
Suez, but without touching at Alexandria. They will leave Mar- 
seilles on Sunday at eight in the morning, instead of Saturday at 
five in the afternoon. The first departure will be on the 17th 
instant. 

THE important experiment carried out at Shoeburyness on 
Thursday with the 13in. sea-service mortar, and rifled Qin. 
howitzer, against the ship-deck target, showed that a deck plating 
of I}in. of iron, covered , 44in. wood planks, is not sufficient to 
keep out missiles of these classes at long ranges, even when the 
deck is inclined at a very considerable angle to the trajectory of 
the projectile. 

Masor PAutiseEr writes to the Telegraph that the amount spent 
by him in hard cash for experiments since the date of the intro- 
duction of his chilled projectiles has been £8250, and he has re- 
ceived in return from Government £7500. It will thus be seen 
that he has been a considerable loser by the introduction of his 
guns. Were he to add the cost of personal and travelling ex- 
penses, time, and incidental expenses, the total would be much 
increased. 

WE learn that, in view of the sharp competition to be antici- 

ted between the new rival routes to India, the board of the 

ndo-European Telegraph Company has been strengthened by the 
appointment as a director of Mr. H. Weaver, so long known as 
the secretary of the Electric and International Telegraph Company, 
and latterly as secretary of the Indo-European me Mr. 
W. Andrews, secretary of the United Kingdom Telegraph Com- 
y, has been appointed to be manager and secretary vice Mr. 
eaver, 


A PORTION of the old stock of Government anchors, sold as 
“‘scrap iron,” have found their way to Sunderland, and been 
tied on the quay near Hardcastle’s slipway. They were a por- 
tion of many thousands of tons of anchors manufactured for 
Government, never used, and now sold as oldiron. One of the 
anchors landed bears date 1848 as the year of its manufacture, 
and was made at Sunderland, so that after lying twenty-two 

ears in a Government dockyard, it finds its way back to Sunder- 

d, having never been in use for the whole of that period ! 


WE have received the announcement of the successful launch- 
ing of the caisson for the Brooklyn tower of the East River 
Bridge, of which we have only space to make a brief notice. Not- 
withstanding the giant dimensions of the structure, no difficulty 
whatever was experienced in the launch. The caisson 
will have to support a weight of one hundred and thirty-five 
millions of pounds. The base of the towers will rest on an area 
of 134ft. by 56ft., and it will diminish at the top to an area of 
120ft. by 40ft. 

THE preparations for the expedition of the first section of cable 
to be fa oY the Great pa « mage om tia Sng sas Fare 
Extension) Company are ig progress. e Dani te 
Tordenskjold hn antved in the Thames, where she will take on 

rd a portion of the cable, for the remainder of which the com- 
pany have chartered the steamers Cella and Great Northern. 
About 400 miles are now finished in the tanks, and the remainder 
will be completed by the time the ships are fitted w? and ready to 
receive their cargoes. It is expected that before the end of May 
the whole will be on its way to China. 


AN order has been received at Woolwich from the War Office to 
the effect that all articles required for use in the various Govern- 
mentestablishments at Woolwich, and those forwarded from Wool- 
wich elsewhere, which can possibly be manufactured in the Royal 

the paid the private con- 


of the articles of tinware at tin use in the service, 
supplied from the stores, png — with — 
their being manufactured labora’ department o! 
Royal Arsenal, Woolwich, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


on. SAMUEL Firta, Leeds, beng agen and Freperick Hurp, Rochdale, 
for coal, stone, 
air.”—26th February, 1870. 








7. ™ eral 


Is, and for 
791. GERMOND DE LaviGNE, Boulevart St Michel, Paris, ‘“‘ Improvements 
in the application of —= for preventing loss of heat by tion, and 
also for prot eat.”—17th March, 1870. 
eabetah, Kent, “An improved apparatus for pre- 


812. WituraM Friar, W 
‘e from ”— 18th March, 1870. 
817. pop Soy Norris, Rue Gaillon, Paris, ‘‘ Improvements in wood paving 
with or without rails.”—19th March, 1870. 
874. Taomas Gres and CHARLES GetsTuarp, Jarrow-on-Tyne, Durham, 
“Improvements in smel copper and other metals.” 
876. Tuomas James Smrru, Fleet-street, a “A new or improved 
ic process. and method is for it of the simple sul- 
e Iph' and the arseniv-sulphurets of lead, 
antimony, copper, , and iron, as well as co matts and coppers con- 
taining precious metals, in order to ex ver and gold therefrom.” 
—A a from Cyprien Marie Tessié du Motay, Boulevart de 
Strasbou 
878. Epwt ~ Truman, Old Burlington-street, London, “‘ Improve- 











ments in treating and ng Saving prose and other like substances, 
and in machinery used in the preparing F 

880. James Cross, Bristol, Gloucestershire, ‘ in apparat: 
for propelling v: vessels.” 


882. Bristow Hunt, Lincoln’s-inn, London, “‘ Improvements in valves.” — 
A communication from Gerard Sickels and John Hill Thorndike, 


884. Clovis JEAN, Boulevart de Strasbourg, Paris, “An improved 
weighing cart or carriage for ascertaining the weight of coal, wood, or 
other wares.” 

886. Witt1aM Ramspen, Jonn Cartes Pearce, and Ropert Ayrey, 
Bradford, Yorkshire, ‘Improvements in apparatus for facilitating the 
sorting of wool.”—25th March, 1870. 

888. Wi_t1aM Henry GrassaM, Spalding, Lincol 

horse hoes.” 

890. Josern Watson, ng Wartsoy, and GrorcE hee Woodhouse- 
= Sag, Yorkshire, *‘ I in for making dip 


92. J ALSEED Dickrnson, Hartshill, Stoke-upon-Trent, Staffordshire, and 
Warren Wituiam De 1a Rve, Bunbill-row, London, “Improvements 
in bezique markers.” 

94. WitLiaM Dosson, Stockton-on-Tees, Durham, ‘‘ Improved apparatus 


7) “ +, 
Impr 








for cooling liquids.” 
896. Jonn Henry Jonson, eet titn, Ke —— “ Improve- 
ments in machinery or apparatus for compressing, forming, and ex- 
”—A communi- 


Herne-hill-road, | Brixton, 
of fi g com- 











+h, + hnilai 








tracting moisture a eg and other mate’ 
cation from Thomas Ellis and William Alonzo Ellis, Philadelphia, 
Pennsylvania, U.8.—26th March, 1870. 
898. Jonn Wa. PERKINS, Arlington Lodge, 
Surrey, “ Imp 
pounds.” 

900. Joun Hopkinson, Lower Town, near Keighley, Yorkshire, and 
Rozsert Newton, Lower Providence Mill, near Keighley, ———— 
“Improvements in or applicable to y for spi zg twist- 
ing fibrous su 

902. _WILLIAM Gray and THOMAS Bicaix, 8t. Philip’s Works, Sheffield, 

I in the of metal bushes for casks or 
barrels” 

904. Jonn Henry Jonyson, Lincoln’s-inn-fields, London, “ Improve- 
ments in wrenches.”—A communication from George Carpenter Taft, 
Worcester, Massachusetts, U.S 

906. WILLiaM Ropert Lake, 8 London, “Im- 

in "A communication from Gourney Crow 
Pattison, Baltimore, Maryland, U.S. 

908. Joun Storey Davies and WaLTeR EpwarD Yates, Manchester, 
“ Improvements in looms for weaving.” —28th March, 1870. 

910. Ricuarp Guest Raiyrortu, Kingston-upon-Hull, “ Improvements 
in the means and apparatus for consuming smoke.” 

912. Ropert Saunpers, Croydon, Surrey, -* Improved means for render- 
ing water-tight dock gates, ships’ Pees or other like openings, also 
applicable to windows, doors, and other like openings. 

914. Joun ALEXANDER Lunp, Cornhill, London, “ Improvements in keys 
for watches and other pocket timekeepers, and in the timekeepers to 
which they are applied.” 

916. Josepn Howpinec and James Eccies, Manchester, and WILLIAM 
Bircn Cooper, Bowden, Cheshire, ‘‘Improvements in temples em- 
ployed in looms for wea "29th March, 1870. 

920. JoserH FeNNELL, Salford, Lancashire, “Improved arrangements of 
privies, closets, and commodes, and also for improvements in the appa- 
ratus for removing, emptying, and cleansing the same.” 

922. Georce Ciark, Craven-buildings, Drury-lane, London, “ Improve- 
ments in apparatus and in the means employed for heating, cooling, 
or evaporating liquids, and for condensing vapours. 

924. Josern CorreLp, Ravenhw gham, “Improvements 
in fi fastenings for braces, belts, bands, and straps.” 

926. Jozi Lister, Duke-street-moor, Sheffield, “Improvements in the 

manufacture of table knives and forks, butchers’, spear, dagger, bowie, 
and other knives.” 

928. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in the production of artificial fuel and in a tus to be em- 

”_A communication from : cre Fuel 


oe for such a 
anufacturing Company, a Pennaylania, U. 
930. CaRL NECKER, Berlin, Improvements in sewing 


932. Tuomas James SmirTn, Fleet-street, London, “Improvements in 
machines for reaping and mowing.”—A communication from Cyrus 
Hall McCormick, , U.S.—30th March, 187! 

934. EpwaRD FUNNELL, -street, Brighton, Sussex, “A new or im- 

prov ce signal alarum for ‘railways. a 


hi 


1254. ALEXANDER MELVILLE CLarK, Chancery-lane, London, “‘Sugar.”- 
30th April, 1867. 

1534. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Typo- 
graphic printing machines.”—23rd May, 1867. 


Patents on which the Stamp Duty of £100 has been Paic. 


865. Bensamin Cooper, Frome, Somersetshire, ‘‘ Feeding scribbling or 
engines.”—6th April, 1863. 

890. James Lez Norton, le Sauvage-yard, London, “‘ Washing and 
drying wool, &c.”—8th f~% 1863. 

924. Jounx Ramsportom, Crewe, Cheshire, “Hammering, rolling, and 
shaping metals.”—13th April, 1863. 


Notices of Intention to Proceed with Patents. 


885. Witu1am Roxpert Lake, South London, “ Valves 
of steam engines.”—A Se from George Enoch Noyes.— 
25th March, 1870. 

899. Ropert Smitn, Sidney-street, Manchester, ‘‘ Doubling and winding 

yarns, &c.”—28th March, 1870. 

2435. JosEPH EpwWaRDs, Bridge Cottage, Farrington, near Preston, aud 
James Quin, Golden Hill, Leyland, near Preston, ‘‘ Carding cotton, &c.” 
—29th November, 1869. 

3461. Cuartes Henry Hupson, New York, U.S., “‘ Bedsteads.” 

3462. Epwarp Tuomas Huaues, Chancery-lane, London “Elliptic 

”—A communication from Benjamin Tyler Henry. 

3463. ALFRED WiLimer Pocock, Claverton-street, Pimlico, London, 
** Measuring water.” 

3464. WittiaM Henry Wit.1s, Long-acre, London, “ Registering games.” 

9466. Banzanm AcTon and a Mustarp, Stroud, ‘Feeding carding 

th X 


hnilai 








3473. THomas GooDWIN an Church Gresley Pottery, Derby, “‘ Earthen- 
ware and chinaware.” 

3477. James THEODORE GrirFin, Upper Thames-street, London, ‘‘ Stuffing 
for beds, &c.”—A communication from William Henry Spencer. 

3482. Henry CLarke Asn, Oxford-street, London, “ Churns.” 

3485. Georce HaMMER, “gee Mayfair, London, “ Cork-cutting 
machines.”—lst December, 1 

3488. ANDREW MITCHELL, Leith ” “ Caissons. ”"—2nd December, 1869. 

3504. THomas Russet CRAMPTON, Great George-street, Westminster, 
“ Burning powdered fuel.”— 3rd December, 1869. 

3507. Joun Boyp, Glasgow, “ bet age yarn or thread.” 

3514. Hetene ALEXANDRE, Rue St. Appoline, Paris, “ Organs. 

3519. Taomas CLaRk, Cheapside, London, “‘ Umbrella and parasol covers.” 
—A4th December, 1869. 

3523. WILLIAM Snanks, Johnstone, “‘ Forging shoes for horses, &c.”— 
6th December, 1869. 

3541. Jonw Henry Jonwnson, Lincoln’s-inn-fields, London, “‘ Crucibles, 
melting pots, &c.”—A communication from Auguste Ponsard.—7th 
December, 1869. 

3543. Ernest Epwarps, Lincoln-terrace, Willesden-lane, London, ‘‘ Photo- 
mechanical printing.”—8th December, 1869. 

3560. Casimir Sipriot, Milan, ‘‘ Exhibiting placards.” 

3561. Joun Hamiton and Ropert Paterson, Glasgow, “‘ Casks.” 

3566. Jonn Batiantyne, Tweed Vale Mills, Walkerburn, near Inner- 
leithen, ‘‘ Yarns or threads.”—9th December, 1869. 


3568. Hexry Kersuaw, Laister Dyke, near Bradford, ‘Spinning 
worsted.”—10th December, 1869. 
3587. WILLIAM ALFRED MARSHALL, Canonbury, London, “ Electric tele- 


graph cables.”—11th December, 1869. 
= —_— EL WALKER and a Hot, Radcliffe, ‘Steam pumping 
"—24th Degember, 1 

3779. - ali HAMILTON, bobo , Smethwick, ‘‘ Steam boilers.” — 
31st December, 1869. 

144. WesTLEY Rickarps, Birmingham, “Breech-loading fire-arms.”— 
18th January, 1870. 

263. Grorce THORNRILL, Glasgow, “‘ Hats.”—28th January, 1870. 

301. NATHANIEL JonN HOLMES, Primrose-hill-road, London, “* Extinguish- 
ing signal lights.”—Partly a communication from Ferdinand Silas.— 
2nd February, 1870. 

332. Georce Epwarp Harpixc, Newgate-street, London, 
wheels and racks.”—5th February, 1870. 

418. James Henry Passinccoms Co.son, Bristol, “‘ Billiard frame.”—~—12th 
February, 1870. 

536. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘Straining 
a pulp.”—A communication from Jules Mathieu. —23rd Februaiy, 


“Toothed 


os. Teen Luiovp Wise, Chandos-chambers, Adelphi, Westminster, 
“* Breech-loading fire-arms.”—A communication from Friedrich Von 
Martini.—lst March, 1870. 

629. Joun StvaRT Jonnstone, Ayr, ‘“‘ Motive power engine.”—8rd March, 
1870. 

659. Frank CiarK Hiiuis, Chemical Works, Deptford, 
vessels.”—5th March, 1870. 

675. Wittiam Law, Kilbagie, Clackmannan, N.B., “‘ Papier mifché.”— 


7th March, 1870. 
684. James Durrey, Chelsea, London, “Fire protector.”—9th March, 
“ Decolorisation, dgo- 


1870. 

713. Jonx James Lunpy, Leith near Edinburgh, 
dorisation, and purification of foul and waste waters, of sewage, &c.” 
—1l0th March, 1870. 

746. James Joun Stevens, James JonN FREDERICK Stevens, and War- 
=, ALAN Southwark Bridge-road, Surrey, ‘‘ Railway points 


"8. Sones " Rovrierce, Ford Works, near Sunderland, “ Fibrous 
materials for manufacturing per.”---14th March, 1870. 
754. Gavin Brown, Glasgow, “‘ Velocipedes.” 
= WILLIAM HENRY Sam vEL, Liverpool, “‘ Friction lights. ”_15th 2 March 
1870. 


“Sea-going 


773. Wittiam CHARLES MrTcHELL, Belfast, “‘ Books.” 
776. Witt1am Rainrorts, sen., and WILtiam RarnrortH, jun., Brayford 
pan nd , Lincoln, “Rotary corn screens for dressing ‘and separating 


783. Joux WATKINS, Birmingham, “Dies or tools used in drawing 
tubes.”—16th March, 1870. 





936. MARK Ksowime, Lg ate age Fee <a - Blackburn, L 
James Con.one, Hollin Bank, , Lancashire, and WILLIAM 
FRANKLAND, Grindleton, Yorkshire, “Improvements. in looms for 
weaving. 

938. CHARLES DUDLEY Avstix, Mosley-street, Newcastle-on-Tyne, “ Im- 
——— in a pel lent k 
942. WittiaM RoBERT i: ion, “Im- 
_——— in mechanism for eotentatcking te friction.”—A communica- 
a from Jean Baptiste Léopold Favier-Lagaye and Ernest Auguste 

erleye, Paris. 

944. —— Scorr and WILt1aM Maclvor, — Midlothian, N.B., 

es in the tr of mineral oi 

946. Jou NICHOLES | TayLor, North Shields, , rrr “Tm- 

in or tools for drawing nails, spikes, and oe 

out of timber or other materials.” “ A 


+h, + bila? 











811. Witt1aM Woore, Bedford, “Guiding loughs. "—18th March, 1870. 

835. Jessie AscouGH, Handsworth, “Candles.”—2lst March, 1870. 

851. James Brapsrry and Jonn Brapsury, Denton, and Joux ROBERTS, 
Hyde, “‘ Felting hat bodies.”—23rd March, 1870. 

878. Ewin Tuomas Truman, Old Burlington-street, London, “Gutta- 


882. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ Valves.”—A 
communication from Gerard Sickels and John Hill Thorndike. 

886. Witt1am RamspEN, JoHN CHAKLES PEARCE and RoBERT AYREY, 
Bradford, “‘ Sorting wool.”—25th March, 1870. 


ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared pent ed 
THe ENGINEER, at the office of her Majesty's Commissioners of Paten 


Class 1.—PRIME MOVERS. 
Including ind Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, &c. 


2799. C. Mh Berove, Strand, W.C., “ Concentrating muscular power when 
used as a motive power.”—Dated 27th September, 1869. 

The apparatus may consist of a horizontal or inclined couch or rest for 
the trunk of the y of the rider or operator, who is supposed to lie on 
his back, and of slings, props, guides, or other supports for his feet or 
legs, in combination with levers, connecting rods, cranks, or shafts, or 
with any hanical means or apy fur conveying to any particular 
machine or use the muscular power exerted in alternately drawing in and 
forcing out the legs and feet ; the latter working to and fro in a generally 
straight or only slightly curved path, and which power by this invention 
is not (as in many other cases) limited by the weight of the body. For 
locomotive purposes the couch may form acarriage-body, and may rest on 
springs, axles, and wheels, and being driven as above dzscribed.— Not pro- 
ceeeded mith. 

2801. F. W. Fox and E. WaLkeER, Bristol, “‘ Locomotives.”—Dated 27th Sep~ 
tember, 1869. 

The inventors construct a closed fire-box or furnace, lined by preference 
with fire-brick or ganister, into which atmospheric air and liquid hydro- 
carbon are forced by a — worked by the engine, for which purpose 
the hydrocarbons ma made to issue from a small pipe situated cen- 
trally inside the air-pipe, the air und hydrocarbon being made to pass 

ito one or more perforated tubes in the bottom lining of the furnace, 
from the perforations of which tube or tubes they issue through cor- 
responding perforations in the lining into the furnace, where they 
enter into combustion. Or the air and hydrocarbon in the furnace 
— 4 be forced through separate pi and apertures into the fur- 

In the furnace are cnunend wile or loosely piled pieces of 
fire t brick with interstices between them, into which the flames and hot 
resulting from the combustion rise, so as to heat the fire-brick to a 

igh degree, and thus produce a reservoir of heat. 
7 - 1 eens Greenock, “ Obtaining motive power.”— Dated 27 





7th September, 


This in effecting the combustion of the fuel in a closed vessel 
supplied by means of a pump with the necessary air, and by leading the 
gaseous products of combustion directly into or amongst water or other 
convenient liquid or substance through a perforated pipe or other appliance 
whic ill disperse them throughout the liquid or othersubstance. If 
the object is simply to beat the liquid, it may be in an open vessel ; but if 
it is desired to raise steam for motive power or other pur; , the liquid 
must be in a closed vessel or boiler. Steam raisei in t wa be 
mixed with the gaseous products of combustion, but the (Ae Mn of 
the latter will be moderated, and the mixture may be used to drive a 
motive-power engine without injuring the apparatus — Not proceeded with 
2805. R. Hartow, Heaton Norris, ‘* Valves or cocks.” —Dated 27th September, 

1869. 


This consists in substituting for such faces or surfaces the use and 
application of cupped vulcanised india-rubber washers or buffer valves 
fixed in the body of such cocks or valves, and through or into which 
. ped washers or buffer valves the spindle for opening or closing the 

ve passes, such spindle either being sclid or forming the passage for 
the liquid or fluid by being made hollow. 

2808. J. R. Swann, Edinburgh, “ Boiler tubes.”—Dated 27th September, 
1869. 

The inventor cuts grooves inside of the tubes in a spiral form similar 
to the — of a gun ; these grooves will cause the flame tu rotate in 
its course through the tubes, thereby exhausting the heat before the 
saan of combustion enter the chimney. He also makes the tubes in 
locomotive boilers of a larger diameter at the fire-box end and smaller 
towards the chimney, and such tubes being grooved as described, cause 
the heat to be more efficacious all the length of the tubes. In tubular 
boilers wherein the water flows through the tubes, the inventor some- 
times grooves the tubes in a similar manner, or he places a spiral web in 
the centre of the tube, or he inserts into the tube a rod having discs of 
iron attached to it of the diameter of the tubes.—Not proceeded with. 

2810. T. R. Harpine and T. W. Harpixa, Leeds, “‘ Leather driving bands. 

This consists in an arrangement by which the ha are enabled to 
rivet together thicknesses of leather or other material te form straps or 
bands continuously instead of intermittently. The band to be rivetted 
is held firmly in chains fixed on to a travelling slide, which, by means 
of a ratchet wheel is moved on the required distance for each stitch or 
rivet after each rivet has been put in. The machine continues this 
operation until the chains have travelled the whole len of the slide, 
when it will be => stop the machine and wind back the slide 
to its original position, then open the chains in order to fix on to them a 
further length of belt. The rivetting operation then commences again, 
so that the machine can only rivet a length of band or strap equal to the 
length of the slide without stopping. 
2812. W. Kenpaui, Newcastle-upon-Tyne, 

tember, 1869. 

This consists in deflecting the air admitted at the front of the furnace, 
by means of plates which extend down to within a short distance of the 
dead plate and admit the air only at the level of the fire-bars, so as to 
conduct it directly on to the fuel. By admitting the air in this mauner 
its oxygen combines at once with the fuel, and with the products arising 
therefrom, the effect being to produce a bright fire, which, being hollow, 
does not require stoking. The formation of clinkers is at the same time 
—— more perfect combustion obtained, while the wear of the fire- 

is also lessened.—Not proceeded with. 
“ Furnaces.”—Dated 29th September, 


“* Furnaces."—Dated 27th Sep- 


—_ A Waker and D. Davies, 


This a applying a jet of steam against a fan or wheel sup- 
ported in bearings, or revolving on a stud in the fire door, or in the front 
plate of the furnace; the steam causes the fan or wheel to rotate rapidly 
on its axis, and the draught in the chimney induces a current of air into 
the furnace, while the rotation of the fan or wheel causes the air mixed 
with the steam to pass over the fire on the grate. 


2836. A. F. Witson, Paio, Brazil, “ Utilising waste heat from furnaces.” — 
Dated 30th September, 1869. 

This consists in utilising the products of combustion or waste heat 
escaping from the retort ovens into the main flues, for heating the air 
before its admission to the furnace for ion therein. 
This may be done in various ways, but by preference the inventor con- 
structs chambers abeve the retort ‘benches, or otherwise, and divides such 
chambers by means of walls or partitions, so as to form large flues or 
to cause the products of combustion to travel back- 








896. Joun HENRY Jounson, Lincoln’s-inn- Acide, inten, “C i 
forming, and extracting ‘moisture from t, clay, &c.”—A communi- 
cation fon Thomas Ellis and William Alo onzo Ellis. 260 March, 1870. 

906. ——_ Rosert Lakg, 8 London, “‘ Anchors.” 

‘ication from on — Pattison. —28th March, 1870. 








948. ALFRED Vincent Newron, Chancery-lane, London, “I 
in pao, Iceland and Irish moss for use as a food.”—A communica- 
tion from William James Rand, Brooklyn, New York, U.S. 

950. JosEPH em ee y rae “A mh im able 

apparatus for registering or cating figures or num’ a} le 
to seats of chairs, weighing machines, and other useful purposes.”— 
31st March, 1870. 


Invention Protected oS Six Months on the Deposit of 
Complete Specification. 

991. Hecron Avouste Durrere, South-street, Finsbury, London, “‘ An 
improved machine or apparatus for win yarns or threads on bob- 
bine.”— A communication from Jules Elie ier, Tillé, near Beauvais, 
France.—5th April, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 


7. =? guapng Broomay, Fleet-street, London, “ Oxygen.”— 





1042. WittiaM HenpErson, Se, Lanarkshire, N.B., ‘Oxidising 
minerals, &c.”—6th April, 1867. 

1019. WILLIAM TaTHAM and WILLIAM Heap, Rochdale, Lanca- 
shire, ‘ or fibrous materials.”—5th April, 1867. 

1028. Wituiam Rowan Newton, Chancery-! London, “Steam 
generators.”—5th April, 1867. 

1088, Witt1aM Ropertson and James Gi dee, Forfar- 

sat, a textile fabrics.”—12th Aprit 1867. 
UX Des Rosza' 1 Paris, 

“ Lubricator.”—6th April, 1867. _— ~~ 

1054. Cari Pry! a Middlesbrough-on-Tees, Yorkshire, 


1068. ALFRED Vine ee « 

oa, ‘April. tear p Speeory ee, London, ‘Picking and 

ba? My WILtiaM COLBORNE. CAMBRIDGE, Bristol, “‘Fire-bars.”—10th April, 
1079. James Hicorns and Taomas 

sett dp ae Saewears, Salford, Lanca- 

cis GkorGE FLevry, Southwark, Surrey, ‘‘ Measuring fluids.” 

Chancery-lane, London, “Vermin traps.”—I11th 


18th April, 1867. ylane, London, “Typographic printing 


= WILLIAM CLaRK, 
1, 1867. 

nik PWussax © 
machines.” 


914. = ALEXANDER ,Lonp, Cor London, “ Keys for watches and 


pocket time-keepers.” 
918, Cuartes Cotton, Derwent-street, The Meadows, Nottingham, 
“ Knii 


tted fabrics.” —29th March, 1870. 


All ha’ omy pe in in opposing any one of such applications 
should leave parti: in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen p tam of its 
date. 


List of Specifications published during the Week ending 
9th April, 1870. 
1295*, 6d.; some, 4d.; 2340, 4d.; 2466, 6d.; 2468, 28.; 2482, 1s. 6d.; 2492, 


10d.; 2506, 88. 3 2529, 8d.; 2582, 6d.; 3 2583, 8d ; 2534, 8d.; . 4s. 10d.; 
ae ls. 4d.; a, 8d.; 2551, 10d.; 2562, 4d.; 2558, 4d.; 2554, 4d.; 2557, 
4d.; 2558, 4d.; 2559, 4d.; 10d.; 2562, 4d.; 2564, 4d.; 


; 2561, 
2568, 8d; 2569, 1s.; 2570, 8d.; ; 2571, 8d.; 2579, 4d.; 2576, 1s. 10d.; 


2585, 8d.; 
10d.; 2588, ‘4d.; 2589, 


2578, 4d.; 2579, 4d.; 2580, Is. 6d.; 2581, 4d.; 2584, 


4d.; 2592, 4d.; "2594, 4d.; 2595, 4d.; 2599, 10d.; 2601, ‘a 2602, 4d.; 2604, 
4d.; 2605, 4d.; 2606, 4d.; 2607, 4d.; 2608, 4d.; 2610, 4d.; 2611, 4d.; 2613, 
4d.; see 4d.; 2616, 6d.; 2617, 44; 2618, 4d.; 2619, 4d.; 2623, 4d.; 3332, 
1s. ‘éd.; 3405, is.; 8d. 


Specifications will . ls eed me gg en wh mw ngpnne $m 
Prete amount ice an a must 
— Ge _— ace mado payable at at ay Posat-office, 5, 
Woodcroft, 's Patent-office, Sou' 
ho -lane, London. 





TowER Susway.—This novel communication has at length been 
opened, and, we are glad to say, with perfect success. ie ge 
ry that the managers cannot wo = as many passengers 
— to wath nage but the rapidity of the suavies will no doubt, be 
eee practice. We are able to say that the whole progress, 

ie a | e lifts and the passage through the +> is comfort- 
SS ——_ perhaps, the occasionally 





in the shafts and waiting-room, 


arranged 
wards and forwards along the chambers. Within these flues cr passages 
he places tubes, through which the air for admission into the furnaces is 
passed, so as to raise its my gy on its way to the fires, and thus to 
effect considerable economy in the consumption of fuel. —Not proceeded 
wit 
2840. W. Horton, Linellwich, “‘ Steam rr ”"— Dated 30th September, 1869. 
Through the whole length or part of the length of the boiler oe 
inventor constructs an internal flue, rectangular or nearly rectan; 
cross section, the axis of the said "flue not being coincident with but 
somewhat lower than that of the boiler. The flue is so situated in the 
boiler that its sides are respectively inclined at an angle of 45 deg. to a 
horizontal plane. In the flue several series of tubes are fitted, the tubes 
opening at their opposite ends into the boiler at the opposite sides of the 
flue. e tubes of each series cross or are at right angles to the tubes of 
the next series. All the tubes are thus inclined at an angle of 45 deg. to 
a horizontal plane, and give great facility to the circulation of the water 
and the removal of deposit. The flue is below the water level of Lg 
boiler, and the flame and heated air from the furnace passing 
the flue im upon the flue and the tubes therein, and effect a = 
heating of the water 4 the boiler. 
2848. R. Crickmer, Doris-street, ‘‘ Steam boilers.”—Dated 1st October, 1869. 
This consists chief, y in so arranging the parts of t the a paratus that the 


area of the leading from the boiler to or apparatus 
where the steam is to be used, is increased or diminished automatically, 
according to the of tee ar ae oy that is to say, when the 


ess ae is being ted slowly, the area of the 

id passage is so reduced in size that the steam can only be taken slowly 
a the boiler, but as the re in the boiler increases and the evapo- 
ration becomes more raj the area of the passage is increased to a 
corresponding extent. 


Class 2,—TRANSPORT. 

Including Railways and Plant, meet ag oe Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2809. J. R. Wionam, 


Monket, “Jil inati: buoys, liohth ée.”— 


ny verde wd _ entering the to be 


The inventor causes the passed 

chambers or either containing toe + ¢ calcium or 

— suitable substance having a great affinity for water: or the vessel 

be provided with pipes, tubes, Cage ey externally or inter- 

wal ly by the application of a cooling medium at a low temperature, 

through the interior, or the exterior, of tubes gas is 
aqueous or other vapour capable of 
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and stopping up, partly or wholly, the gas pipes is condensed, and there- 

fore removed from the gas or neutralised. 

2824. J. D Kinas.anp, Burlington, U.S., “‘ Horseshoe nails.”—Dated 28th 
September, 1869. 

This consists, First, in a compound cutting apparatus consisting of a 
series of die, and a series of cutters; Secondly, in a method of cutting the 
nails by means of a series of dies and cutters secured or formed in sec- 
tional holders ; and, Thirdly, in forming horseshoe nails thinner a short 
distance fiom the point than at the point. 

2827 W. H. Nose, Plumstead, “ Aerial carriage.”—.A communication.— 
Dated 29th September, 1869. 

The carriage or vessel is constructed of any light and strong material, 
and is made pointed at both ends, or cigar-shaped, each end being inflated 
with hydrogen or other gas. Extending from the forward point of the 
carriage to about the middle of the same, und on exch side, is a vane or 
wing, which is gradually widened towards the rear. These wings serve 
to render the carriage steady in the air. The carriage or vessel is moved 
through the air by screw or other propellers, which are driven by asteain 
engine or other motor of suitable size and capacity. In the rear end of 
each of the vanes or Wings at the side of the vessel is attached a plane 
which turns upon an axle, and by which any desired elevation can be 
given to the vessel. A tail or rudder attached to the rear pointed end 
affords the means whereby any required direction can be given to the 
vessel when it is in motion.—Not proceeded with. 

2828. A. J. Ducane, Kedhill, * Carrying butter.”—Dated 29th September, 
1869. 

The inventor constructs these improved pots or vessels so that the 
bottom is left open, having merely « rim or cone inside, on which a sepa- 
rate disc or piston rests, which is made to fit the inside of the pot.—Not 
proceeded with. 

2841. J. Reeves, Spabrook, Worcester, “ Bearings for velocipede wheels.”-- 
Dated 30th September, 1869. 

This consists in making the bearings of the axles of the driving and 
other wheels of velocipedes of a series of rotating surfaces, instead of 
fixed surfaces as usual. This the inventor effects in the following 
manner :—In applying this invention to the driving wheel of a two- 
wheeled velocipede, the inventor uses the ordinary forked arm, between 
which the driving wheel works, and he arranges in each of the short 
forks or boxes, at the bottom ends of the forked arm, three antifriction 
rollers, stationed equi-distant from each other. Two of these rollers are 
situated in the same horizontal plane, and the thirdis situated in a lower 
plane and between those above it. The axle of the driving wheel is 
placed between and bears against the antifriction rollers or moving 
bearing surfaces described. The bottom roller or rotating bearing sur- 
face works in a separate removable block. This block ean be readily 
fixed in the fork or box, or removed therefrom, when the driving wheel 
is required to be separated from the frame of the velocipede.—Not pro- 
ceeded with. 

2843. J. Lunp aud E. Tonneup, Kildwich, “‘ Apparatus for adjusting loads 
in vehicles.”—Dated 30th September, 1869. 

This consists in mounting the bodies of such vehicles with the shafts 
attached upon the axle tree or upon the block to which the arms or axes 
of the wheels are fixed, in such manner that the body shall be capable of 
moving backwards and forwards thereon to a certain distance or extent 
of motion, so that the load may be placed more to the front of the axes 
when ascending, and to the back when descending a hill, which move- 
ment is effected self-actingly by the draught of the horse in ascending 
and by his holding back in descending. For this purpose the inventors 
insert friction rollers into the top side of the axletree or the block carry- 
ing the arms of the wheels for the body or the shafts, as the cise may be, 
to rest and move upon, and they fix a guide bar or slide frame to each 
end of the axletree, extending forward or backward immediately under 
each side frame of the body.—Not proceeded with. ‘ 

2844. This application is still under the consideration of the Solicitor- 
General. 

2854. G. A. Huppann, Brynkir, ‘ Fishing railway rails.” —Dated ist October, 
1869. 

Instead of relying exclusively upon bolts and nuts, as is now the case 
when fishing joints, the inventor proposes to attach permanently to each 
end of the rails that are to be joined up (but at opposite sides thereof) a 
fish plate (by means of welding soldering, brazing, and otherwise) in such 
manner that one-half or thereabouts of each fish-plate will project beyond 
the end of the rail. When, therefere, two rails thus furnished in a cor- 
responding manner are brought together the projecting fish ofthe one 
rail will overlap the web of the other rail. 

2856. A. J. Evi and WH. Sawaun, Camden Town, “ Cab, d&e., indicator.” — 
Dated 1st October, 1869. 

The apparatus presentsa dial plate with a central pointer, the complete 
revolution of which indicates one mile travelled. The dial is divided 
into quarters, and subdivided as may be necessary, Two apertures are 
cut in the dial; the one on the right hand showing the passengers’ 
mileage, that on the left the owner's mileage, or the total mileage of the 
day. Behind the dial, which is about 6in. in diameter, a ratchet wheel of 
5in. diameter is set on the central axis, on which the pointer is carried, 
this wheel actuates the passengers’ mileage. At the rear of this wheel 
the second ratchet wheel of 6in. diameter is set on the axis (both being 
loose), and which indicates the master’s mileage. Thirdly, the curvilinear 
toothed wheel is fixed on the axis; this wheel contains forty teeth, and 
is operated by the small pinion of five teeth fixed on the axis of the lower- 
most ratchet wheel (the motor), which is actuated by the spring-rocking 
lever, to which a rod is screwed, descending to the nave of the wheel, 
the rotation of which causes the rod to oscillate. 


Class 3.—FPABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 

2802. J. Peew, J. SHarp, and J. WaLwortn, Bradford, “‘ Looms.”—Dated 

27th September, 1869. 

The inventor applics a circular clip or strap of metal or otber material, 
embracing the beam and fixed to the loom end frame. This clip is 
constructed in two parts or semicircles, one being hinged or hooked into 
the other at one joining, and at the other joining held together by means 
of ascrew bolt, which is rendered elastic by the application of a spiral 
or other form of spring thereto, or an india-rehver washer, so that the 
friction may be adjusted as required, and the said clips may also be 
— with leather or other suitable substance if reqwired.— Not proceeded 
with. 

2807. H. C. Hatsert and Z. C. WARREN, Brooklyn, “ Manufacture of sized 

paper.” —Dated 27th September, 1869. 

This refers to the sizing of paper by means of starch material, instead 
of the animal sizing ordinarily used for the purpose. The First part of the 
invention consists of a compound sizing material denominated powdered 
gelatine, the same being a compound of starch material and nitrate of 
potash. The Second part of the invention consists of the manufacture of 
sized paper by surface sizing the paper with a preparation of sago, flour, 
and alum, with or without nitrate of potash. 

2811. N. K. Apams, South Orange, New Jersey, U.S., “* Embroidering looms.” 

Dated 27th September, 1869. 

Two toothed wheels are placed side by side on the same axis, and have 
intermediate gearing. They are moved by the movement of the lay itself. 
As the lay rocks back and forth these wheels and their stand rock with 
it, the required motion being given by the action of the sliding pawl, 
which is fastened to the floor or frame of the loom, and is adjusted to 
take as many teeth in the ratchet wheel as may be wanted. If but one 
tooth is required, the slide catch is adjusted by the pin and the movable 
bearing, so that the catch will slide out for the whole distance of the 
stroke of the lay, except one tooth, allowing the ratchet wheel to zo with 
the lay until the slide is stopped by the pin which holds the ratchet 
during the remainder of the stroke. 

2813. H. A. House, Bridgeport, U.S., “ Knitting machines.”—Dated 27th 

September, 1869. 

This consists, First, in providing for adjusting any desired number of 
the needles with the work upon thern, so that these needles shall not 
take the yarn or form loops, at the same time allowing these needles to 
travel around either to the right or left with theiencediog, which do form 

tl 





| invention the intermediate process of winding upon the bobbins, and 


the attendant ex: , is dis} with, and the thread or yarn is wound 
in a single machine directly from the hank upon the pirn.—Not proceeded 
with, 


Class 4.—AGRICULTURE. 


Including Agricultural Engines, Windl , Implements, Flour 
Mills, &c. 
2821. H. Swan, Hammersmith, “ Millstones.”-—Dated 28th September, 1869. 

Instead of building up a millstone of blocks or burrs of irregular dimen- 
sions and shape as hitherto, the inventor reduces all the burrs of which 
the millstone is to be composed to a uniform shape and size, with the 
object of saving the labour of furrowing the stone, in the first instance, 
and of facilitating the deepening of the furrows us the stone wears.—Not 
proceeded with, 

2822. J. W. Bruuiatr, Grantham, “ Eievators.”— Dated 28th September, 1869. 

In order to raise a cut crop from off the land on which it lies on to a 
wagon or cart, the inventor employs an apparatus at the side of the wagon 
or cart constructed in the following manner :—It consists of a framework 
having at the front a number of prongs or teeth; these prongs or tecth 
are jointed to the frame and rest on the land, so that their — are 
always close to the surface, As the frame is drawn forward by a horse 
in shafts at one side of the frame, the crop rises up the prongs or tecth, 
and it is taken from them by teeth carried by endless chains, as in an 
ordinary elevator. These teeth carry the crop back away from collecting 
prongs, and at the same time they raise it sufficiently to discharge it on 
to endless travelling chains with bars or bats with teeth upon them.—Not 
proceeded with. 

2826. T. Fawcett, Pittsburg, U.S., “Harvesting machine.” —Dated 28th Sep- 
tember, 1869. 

This consists, First, in a rectangular, or nearly so, cast iron box main 
frame for containing all of the cogged wheels, their shafts, and journal 
bearings, and which is protec’ by a cover, hinged or otherwise, 
attached thereto and forming a part of the box, and which can be raised 
or removed fur oiling, cleaning, or repairing, and again replaced to keep 
the wheels enclosed and free from dust, grit, and other extrancous 
matters, It further consists in an open hook hinge for connecting the 
finger bar to the intermediate or coupling arm or bar, so as to allow the 
finger bar to rock or roll at right angles to the line of its length without 
binding or cramping the connections. 

2837. J. ANDERSON, Glasgow, N.B,, “ Treating maize.”—Dated 30th Sep- 
tember, 1869. 

This consists principally in first decorticating the grains of the maize, 
and subsequently submitting them to the processes described in the 
specification of the former patent granted to the same inventor, or to 
modifications of those processes. The decortication is effected by sub- 
mitting the grains to strong friction in the well-known mode, as practised 
with wheat, rice, and other seeds, and such preliminary decortication 
greatly fucilitates the subsequent processes and improves the various 
products. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, de. 
2814. W. Cuampers, United University Club, “ Ventilating.”—-Dated 2\st 
September, 1869. 

Upon the interior of any chimney or passage of any kind communi- 
cating with the chamber to be ventilated, or on the exterior of the 
chamber itself, the inventor affixes a cowl, preferably having a motion of 
rotation on its axis. He has also a tube of a T form, the vertical position 
being, however, preferably nearer one end than the other; there will 
therefore be three mouths or openings all communicating with each 
other ; the free end of the vertical portion is fuserted within the chimney 
or other passage communicating with the chamber to be ventilated. 
Within the horizontal portion the inventor inserts another tube, open at 
both ends, having a trumpet or conical form, the large end outwards, and 
of such diameter as at least to close wholly one extremity of the horizontal 
part, the inner or smaller end projecting a little beyond the opening into 
the vertical tube, the other extremity of the horizontal tube remaining 
open to the external atmosphere.—Not proceeded with. 

2932. D. Dutuin, Edinburgh, “ Tenoning timber.”—Dated 29th September, 


This consists of a framing on which is carried a backward and forward 
traversing table, which supports and moves the timber during the time 
the tenon is being cut. The tenoning is effected by means ofa pair of 
cutters which work the one above and the other below the timber, and 
their distance apart is adjustable in order that it may be made to operate 
upon timber of various thicknesses and cut tenons of various thicknesses 
or depths.— Not proceeded with. 

Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
2706. G. W. Renvet, Newcastle-upon-Tyne, “ Gun carriages and slides.” — 

Dated 25th Septenber, 1869. 

This invention is especially —— to carriages and slides in which 
the running in and out is effected by one or more endless chains. It con- 
sists in the employment on the carriage of a special clip or clamp, 
through which the chain or chains pass, and so arranged that the action 
of throwing the carriage on to its wheels, for running out or in, causes 
the clamp to seize the chain, and, similarly, the movement of throwing 
the carriage off its wheels releases the chain, so that it cannot be left in 
action when the gun is fired, and therefore no accident can happen to the 
working gear from such a cause. 

2797. G. W. Renpvet, Neweastle-upon-Tyne, ‘* Breech-loaders.”—Dated 25th 
September, 1869, 

This relates tu the mechanism of the parts for closing the breech, and 
of the means of preventing the passage of gas past the parts on the firing 
of the gun. The improvement consists in withdrawing the screw on to a 
bracket support, which is made to slide in grooves cut in the breech of 

he gun horizontally in a plane at right angles, or nearly so, to the axis 
of the bore. The breech screw being turned ana withdrawn against 
stops on the bracket, is then traversed to one side with the bracket by 
means of a rack and pinion with a lever.—Not proceeded with. 
2853. R. H. Hicks, Live-poool-street, ‘“Breech-loaders.” —Dated 1st October, 1869, 

This consists in preparing the perforated spindle or needle tube on the 
discharging end of the bolt to permit and admit of fitting thereto an accu- 
rately turned metallic or other piston, bearing on coneave or convex 
springs set to face each other, and resting against a collar to ensure their 
action as buffers or recvil cushions at the moment of explodin: the cart 
ridge. This principle the inventor uses and applies for general mecha- 
nical purposes when desirousof making a gas-tight joint.— Not proceeded 
with, 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

2800. W. Bovuiperson, Strand, “Coverings for the head.”—Dated 27th 

September, 1859. 

This consists in furnishing existing hats, or those to be specially made 
for the purpose, with » movable or separate brim or rim, so that one or 
more oe any kind of shape of brim may be used with one or more of any 
kind or shape of hat, interchangeable one with the other. Also in fasten- 
ing or securing the brim and hat together by means of a turned up band 
or projection from the briu:, made to fit in, over, or under the bottom 

rt of the hat or hats, the band or projection being conyeniently secured 
one or more studs, which “7 or may not be covered by the band of 
ribbon, or other material generally worn round hats, or instead of studs 
other convenient adjustable fastenings may be used.—Not proceeded with. 
2839. H. Woo.r, Hownsditch, “* Hat brims.”—Dated 30th September, 1869. 

The inventor introduces an elastic flat wire or wires of metal (or it may 
be whalebone), in the thickness of the material of which the hat brim is 

d in such a manner that the brim will be retained in shape until 








loops, thereby allowing the operation of knitting to be conveni yper- 
formed. Secondly, in providing for the depression of some oi the needles 
for the purpose of knitting ribbed work, so that they shall neither carry 
the work upon them uor take yarn from the yarn guide. The inventor 
employs for this purpose a hinged gate or equivalent device to 
allow the toes on the lower ends of those needles which it is desired to 
drop out of operation to be adjusted to travel in a groove beneath the 
main working groove. 

2820. J. Buttovan, Accrington, “ Looms.”.- A communication.—Dated 28th 

September, 1869. 

This consists, First, in the construction and arrangement of a shuttle 
box, having a space or receptacle for a series of shuttles on the end of the 
slay, so that the shuttles traverse with the slay, and are placed in posi- 
tion in the shuttle box without shock or violence. Secondly, in the con- 
struction and application of a ‘‘switch” or strip, together with the 
mechanism for actuating the same, for the purpose of diverting and turn- 
ing the shuttles out of the ordinary ‘‘ race” or course, when the weft is 
broken or exhausted. 

2838. J. P. Kerr and W. McGee, Paisley, “‘ Winding thread upon 
pirns.’ — Dated 30th September, 1869. 
The stiffened thread or yarn is usually first wound in one machine 


from the hank upon comparatively large bobbins, and then wound in a 


second machine from the bobbins upen the pirns; but by the present 








the remainder of the hat is worn out, instead of being the first to give, as 

hitherto, at the same time that a soft crowned hat may be bent or folded 

without injury to the brim. 

2842, A. E. Frmpcanver, Coventry, ‘‘ Watches and chronometers.”—Dated 
30th September, 1869. 

The inventor places in the centre of the pow or frame of the watch or 
chronometer an arbor, on which a loose hollow pinion works. The arbor 
is provided with a long pivot, which extends through the steel pipe fixed 
on the outer side of the pillar plate. This pivot-carries the centre seconds 
hands. The loose hollow pinion is connected to the arbor of the seconds 
band by means of a small light spring carried by a collet affixed to the 
bottom of the said loose pinion. By means of this small spring binding 
the pinion to the arbor the motion of the pinion is transmitted to the 
arbor and seconds hand carried by it. The hollow pinion is driven by 
the third wheel of a single train of wheels‘ similar to that used with an 
edinasy centre seconds three-quarter plate watch, the fourth wheel occu- 

ig the same position as the fourth wheel of an ordinary watch, instead 
I icing situated in the centre of the watch, us in centre seconds watches 
the kind referred to. 
2845. G. Hitwron, Ancaster, Ontariv, “ Water power machinery.”— Dated 30th 


September, 1869. 
The inventor takes, say, three tanks, which, for the suke of clearly 
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describing, the inventor calls No. 1, No. 2, and No. 8. They are made of 
any desired size and material, and are placed one above the other, being 
supported by suitable framework. A wheel is placed below No. 1 tank, 
and another below No. 2 tank. A pump or eg is or are fitted to 
supply No. 1 tank with liquid, and worked by the wheel below No. 2 
tank through connecting rod or rods.or eccentrics, or by gear, or other- 
wise. Valves or gates are fitted to tanks No. 1 and No. 2 to allow the 
contents thereof to flow out, or to fall therefrom when required on the 
wheels, and to set them in motion.—Not proceeded with. 


2855. B. P. Howe, New York, U.8., ‘* Sewing machines.”—Dated 1st October, 
869. 


This consists, First, in a novel arrangement of the lifting lever of the 
presser relatively to the needle arm, whereby the latter is made to act 
directly, and in a smooth or easy, but positive manner, upon the lever or 
attachment thereto, so as to temporarily lift the presser, and di its 
return stroke or action to leave the presser at liberty to close down again 
upon the cloth. 

2857. G. S. and H. Warrecnurcn, Serle-street, ‘ Stoves and fire-places.”— 

Dated 2nd October, 1869. 

This consists in the application of certain arrangements to stoves, 
grates, and fire-places, whereby the draught of air up the chimney is 
facilitated and increased, and the evils consequext upon the descent of 
smoke are obviated. These advantages are obtained by the use of what 
may be termed a supplementary flue. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

2803. G. Bennie, Kinning Park, Renfrew, W.B., “ Distilling oils from 

minerals.” —Dated 27th September, 1869. 

This ists in introducing superheated steam by means of a peculiar 
appliance, in such a way as, whilst acting on the vapour from the 
minerals by virtue of its heated condition, to also carry forward the 
vapour away from the still or retort, and so serve as an effective ex- 
hauster. The steam thus employed, and which may be heated to a tem- 
perature of 500 deg. Fab., or upwards, is introduced by means of a nozzle 
directed along the centre of the outlet pipe from the still or retort, and 
placed at or near the entrance from the still or retort into the pipe. The 
nozzle terminates in an expanding mouth or cup, with which the bore of 
the pipe communicates by one or more, and by preference several minute 
perforations, and this construction causes the steam to spread, so as to 
act more effectively on the vapour.—wNot proceeded with. 

2818. A. Porrrier, C. Barpy, and C. Lautn, Payis, “ Green colouring 

matter.” —Dated 28th September, 1869. 

This invention consists in the production of a new green colouring 
matter, called ‘‘ Paris green,” by reacting upon benzyl-aniline or upon 
dibenzyl-aniline, or upon mixtures of these, or upon tolyl-aniline or upon 
ditolyl-aniline, or upon mixtures of the two last-named substances, or 
upon benzyl and dibenzyl-toluidine, or upon tolyl and ditely!-toluidine, 
or upon mixtures of all the substances above mentioned, in whatever 
groin, by means of all substances capable of eliminating hydrogen. 

‘hus the oxidising substances, iodine, bromine, chlorine, or the iodides, 
bromides, and chlorides, are employed with more or less success. The 
substances employed by preference as reagents are simall quantities of 
weak nitric acid and nitrates of mercury, copper, and other nitrates, the 
chloride of iodine diluted in ten times its weight of water, or those 
agents which are capable of generating this substance, whether a mixture 
of iodine with a chlorate, arsenic acid, &c. 
2819. J. BucHanan, Hebburn, Durham, ‘ Obtaining substitute for soda 
ash.” —Dated 25th September, 1869. 

This consists in employing mona-hydrated carbonate of soda in which 
the carbonate of soda has combined with it only one equivalent of water, 
whilst it is obtainable in a very pure state. 

2858. J. Burcner, Southport, ** Fountava pens and penholders.” —Dated Ind 

October, 1869. 

The penholder is formed of two pieces connected together, and fitted 
with a movable cap for fitting and for admitting air through an aperture. 
A sponge or other porous or fibrous material is provided for regulating the 
flow of ink to the nib through the aperture. 

2849. F. 8. Barrr, North Audley-street, * Utilising gases for locomotive Jur- 

naces.” —Dated 1st October, 1869. 

The gases usually evolved from engine furnaces are sulphurous acid 
and carbonic acid ; but if the quantity of air supplied to the furnace be 
small, carbonic oxide may be formed, and these gases and any other gases 
or vapours set free. The inventor causes to be brought into chemical 
contact with some reagent or reagents with which they will unite, or by 
which their chemical composition may be changed, so as either to fix 
them by forming non-volatile compounds (at lease not volatile at any 
temperature to which they are likely to be exposed), orto decompose them, 
or by otherwise changing their composition, to render them inodorous and 
harmless. The substances which it is preferred to use are the metallic 
oxides either used in solution or otherwise, such as sodic hydrate, calcic 
hydrate, or magnesix oxide, and other analogous oxides. 








Class 9.—ELECTRICITY. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2798. T. Haut, J. B. Mc’Kerrow, and T. R. Suaw, Pendleton, * Removing 
dye wood from yarn.” —Dated 27th September, 1869. 

The inventor employ an apparatus to shake the hanks, which apparatus 
may be enclosed during the operation of shaking, so as to prevent as 
near as may be the discharge of the dust therefrom, except through a 
passage or passages provided for the removal of the dust, a current or 
currents of air being caused to flow out of the apparatus and into the 
passage or passages, the dust or the greater part thereof being thereby 
conveyed any desired distance away from the apparatus.—Not proceeded 
with. 

2306. E. O’Brien, Liverpool, ‘‘ Beam balance.”—Dated 27th September, 1869. 

This consists of a balance or beam with arms of equal length, to one 
end of which is suspended the usual scale for carrying the ordinary 
weights, or a rod on which the weights are suspended, and on the other a 
box scale divided into two equal parts of a vertical diaphragm, and the 
bottoms of each compartment ure formed hopper-shaped, having by pre- 
ference three inclined sides and one vertical’side, which is latter formed by 
the side of the diaphraghm which divides the box scale into two chambers. 
2815. J. TayLor, Shejlield, ‘‘ Brad awls.”—Dated 28th September, 1869, 

This consists in making the busk in two pieces, one secured or fitted to 
the handle, and having thereon a tapped or screwed, or otherwise formed, 
upper part, made to fit in and correspond with the second piece, such 
second piece being a tapped, or screwed, or otherwise formed cap, nut, or 
nozzle, furnished with a projecting internal collar or shoulder, both pieces 
being constructed to,receive the blade of the bradaw] in such a manner that, 
when the blade is inserted in the busk, the nozzle or screwed cap may be 
passed over such blade, and may, when screwed up, or home on the busk, 
abut against a corresponding projection a collar on the blade of the brad- 
awl formed for the purpose and made to fit in such nozzle or cap.—Not 
proceeded with. 

2816. W. Wuirecey, Huddersfield, ‘‘ Printing rollers.” —Dated 28th September, 
1869. 


This consists in having the axis of the top roller askew, or at an angle 
to the axis of the bottom roller, one or both of such rollers being formed 
concave on the surface longitudinally, so that each pair of rollers will fit 
together from end to end as when their axes are parallel. 


2817. R. and H. Harritp, Farringdon-street, ‘‘ Convposition for printing 
rollers.” —Dated 28th September, 1869. 

This improved composition is formed of glue, glycerine, gum, and of a 
varnish composed of burnt oil and turpentine. The proportions of the 
glue and glycerine will depend upon the strength of the glue, say from 
twenty to thirty per cent. of glue, and from thirty to fifty per cent. of 
glycerine ; the proportion of the gum should be such as will cause the 
composition to adhere to the roller stock, say from six to eight per eent., 
and the proportion of the varnish such as will give the composition, a 
conformity or affinity to printing ink, say from eight to twelye per cent. 


2823. H. Y. D. Scorr, Ealing, “ Pottery kilns.”—Dated 28th September, 
1869. 


The inventor makes use of kilns resembling in their general form such 
as are described in the specifications of letters patent granted to the 
same inventor, in which any convenient number of conrpartments are 
arranged in a series side by side, and combined to form kilns. In these 
kilns partition walls or flues at intervals are introduced, so as to divide 
the kilms into compartments, These partition walls are arranged at 
intervals so as to divide the kiln into compartments, as just stated, and 
these walls are perforated to admit of the Bay of the of-com- 
bustion to the chimney, and are provided with flues and inlets by which 
atmospheric air may be introduced into the kiln in order to mingle with 
and consume the gaseous fuel resulting from the imperfect com ion 
of the fuel in the fire-places, 

2825. M. E. Berotyurimer, New York, U.S., ‘‘ Method for preventing 
tampering with cheques, &c.”—Dated 28th September, 1869. 

The inventor accomplishes this Le sap by removing from the cheque 
or other instrument when issued ce: which cannot be replaced 
without the fact being ever after manifest, and leaving in close connec- 
tion with the parts removed something that shall correspond exactly with 





Apri 15, 1870. 





THE ENGINEER 


237 











the written numbers or figures expressive of value in the body of the 

instrument. 

2829. J. WittiaMs, Birmingham, “ Lifting jacks.”—Dated 29th September, 
1869, 


Th arranging the parts of a lifting jack according to this invention, the 
inventor provides the lifting bar with the usual. foot or claw and head, 
and makes on one of its faces a rack with which a pinion on a horizontal 
axis gears. The horizontal axis is fixed in bushes or bearings in the 
wooden block or frame of the jack. On the horizontal axis, and near the 
pinion described, is a worm-wheel, with which a worm or worm pinion 
gears. This worm pinion is carried on the end of an axis situated at 
right, angles to the axis already described, carrying the rack, pinion, and 
worm-wheel. The outer end of the axis of the worm pinion projects 
from the back of the block or frame of the jack, and carries a handle or 
lever by which the jack is worked. 

2833. L. Wray, Ramagate, “Crushing stone.”—Dated 29th September, 1869. 

The fixed jaws in this machine are placed vertically, as in some others 
now used, but the crushing block or movable jaw is made with two faces 
or working surfaces, and block is made to oscillate on a centre placed 
either above or below a central point midway between the two fixed 
jaws. As an obvious modification, instead of a single oscillating block, 

wo movable blocks, connected together by links or other equivalent 
devices, but mounted on distinct shafts, may be used.—Not proceeded with. 


2831. W. Biunnw and J. Witp, Kilnhurst, “‘ Furnace cistern for glass- 
making.” —Dated 29th September, 1869. ‘ 

The improved cistern is constructed with double walls, in such a 
manner as to prevent through joints, and the glass is melted therein by 
firing a furnace at one end mo i There is a separate furnace at the other 
end of the cistern, which may be fired when the glass-makers are at work 
without inconvenience to them.—Not proceeded with. 

2834. W. and A. Kempe, Leeds, “‘ Tables for gig dnd other milis.”—Dated 
29th September, 1869. 

This consists in combining together a travelling surface or creeper and 
a roller, which are so set that the folds of the fabric as it descends from 
the machine fall first on to the roller, and then descend between the 
creeper and the roller, whose surfaces form as it were a yer ver to receive 
the fabric, the creeper being at this part of the scray or table in a nearly 
upright position, but after passing below the roller the surface of the 
creeper becomes horizontal, or nearly so. The slow motion of the creeper 
takes the folds of the fabric down with it, holding the fabric all the time 
against the roller, so that the folds in which it fell on the top of the 
roller are preserved, until, by the combined motion of the creeper and 
roller, they are carried to the underside of the roller, and so have been 
completely inverted in position. 

2835. H. Huaues, Homerton, “ Metal rods, tubes, and bars.”—Datel 29th 
September, 1869. : 

This relates to an improved means of rolling or reducing metal rods, 
bars, or tubes, by means of a circular and a to-and-fro motion being given 
at the same time to the rolls. The rolls may be plain or fluted, or they 
may have any device or design upon them, so that the rod, bar, or other 
article as it passes through them shall be impressed with such device as 
well as being reduced. 

2846. J. Dewr, Toronto, Canada, “ Locks for bags.” — Dated 1st October, 1869. 

This consists in providing a notch in one face or edge of the tumblers 
for a curved block to take into when they have been lifted to a fixed 
distance by the key. The block is centred upon a Fe. and is kept 
against the tumblers by a spring ; the opposite side of the block has a 
projection for taking on to the face of a chamfered recess of the loop or 

Ww. 

2847. H. L. Boucer and J. Meexrn, Dulwich, 
Dated 1st October, 1869. 

This consists of a conical or taper screw formed on a rod or mandril of 
steel, iron, or other suitable material, and of a nut, which ia divided into 
two or more segments; also of a cylindrical step, with a pivot hole 
therein, for receiving the point of the conical screw or mandril. The 
inventors introduce into the hole, first, the pivot step, then the split nut, 
and into this they insert the small end of the screwed mandril. They turn 
the mandril round by a wrench, ratchet, or other convenient means, and 
thus screw it into the split nut. 

2850. J. Bonn and J. Nirscn, New North-road, “ Ruling instrument.”— 
Dated 1st October, 1869. 

In one of the arms of the square a slot is formed, above which is placed 
a small frame or box covered with a slotted plate. A horizontal plate or 
lever, one end of which is capable of working through the slot in the 
square, is placed in the box, one end of such plate or lever being 
attached by means of « spiral spring to the end or cover of the box, and 
having a vertical stud or pin on its upper surface, which passes through 
the slotted cover. The other end of the plate or lever is attached to or so 
arranged as to be capable of being acted upon by a hinged or jointed 
lever, which passes through the slotted cover, and is furnished with a 
head by which it can be depressed, suitable springs being = to 
restore the jointed lever and the horizontal plate or lever to their normal 
position when the pressure is removed.—Not proceeded with. 


2851. W. A. INGALLS, Chicago, U.S., “* Screws.”— Dated 1st October, 1869. 

This consists in producing cast screws by casting them without seams 
or scars by an improved method or mode, so as to produce the imperfect 
joiuing of the parts of the patterns and of the flasks or moulds, which has 
Settee been found impossible in casting screws of any considerable 
size and length. 
2852. E. A. A. Huco, Aubervilliers, 

leather.” — Dated 1st October, 1869. 

The inventor renders pressed leather waterproof by applying to it, by 
means of a brush, or in other convenient manuer, a composition consisting 
of boiled linseed oil, say, fifteen parts ; resin, say, thirty parts ; minium, 
say, 10 parts. These materials are reduced to the proper consisteme by 
the addition of turpentine or other spirit. 

2859. A. Bopart, Huge, Belgium, “ Ascertaining specisic gravity of liquids.” 
—Dated 2nd October, 1869. 

The instrument is composed of a foot, having at its upper part a ring, 
on which is soldered a frame. On this ring is fixed a distended wire, 
which carries a balance or scale beam furnished with a long needle or 
hand. At each end of the beam a plate or scale is also suspended by 
means of wire. On one of the scales are placed weights ; underneath 
the other scule is attached a body which is called a plunger, and which is 
of a determined volume, and which is plunged into the liquid, the 
specific gravity of which is to be ascertained. A cross-piece prevents the 
scales from too great oscillation, and is fixed to the middle of the foot of 
the balance. The plunger may be of blown glass, and is ballasted with 
sand or other material. 


‘* Splitting rocks, d-c.”— 





Not proceeded with. 


Paris, ‘‘Manufacture of pressed 








THE Pactric Raitway.—The completion of the Pacific Railway 
has stimulated a direct trade in teas between China and Japan 
and United States cities in the Mississippi Valley and on the 
Atlantic seaboard. 

SouTH KENsINGTON MusEvuM.— Visitors during the week ending 
9th April, 1870:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 11,793; Meyrick and other 

lleries, 2511. On Wednesday, Thursday, and “riday (admission 

.), from 10 a.m. till 6 p.m., Museum, 2352; Me_ “ick and other 
— 265; total, 16,921; average of corresponding week in 
ormer years, 13,257. Total from the opening of the museum, 
9,305,151. 

MintnG INTELLIGENCE.—(From a Correspondent.)—Last week 
the Peak Forest Mining Company weighed 100 tons of lead ore, 
the produce of twenty days’ working, which is considered to be 
the largest amount ever produced in the short space named in 
the hundred of the High Peak of Derbyshire. e directors of 
the mines met on Friday, and sold upwards of 98 tons of ore, 
making the quantity sold from the Ist of January to the Ist of 
April 403 tons, and which has ftealised £4550. The directors 
also declared another dividend of 10s. per share, payable at the 
middle of the presentmorth. The ntines are in a highly satisfac- 
tory and prosperous condition, and are ‘proving more prolific than 
at any period of their workings ; the ‘quality of the ore is likewise 
of an excellent nature, and the veins now struck promise to prove 
very remunerative. 


AMERICAN Rattway Promorers.—Jay Gould, president of 
the Erie Railway, is at Albany, looking after his interests 
against Mr. Burt, and-the chances of the latter in the venal 

ew York legislature ate said to look very ill. Mr. Gould 
has been before the legislative railroad committee, arguing 
aguinst Messrs. Burt, Heath, and Raphael, and the English share- 
holders they represent. He has been able to get a number of 
English Erie shareholders ‘to support him, one of. whom, a Mr. 
George Crouch, also appeared before the committee. Gould says 
that he and ‘‘another gentleman” own 2,000,000dols. of Erie 
stock. While he does the committee the honour to a pear before 
them, however, Mr, Gould does not depend upon therr report for 
the result, He knows very well that ing speeches in com- 
mittee-rooms is not the way to procure legisla’ at Albany. 





BIRMINGHAM AT WORK. 
(From our own Correspondent.) 

THE manufacture of tubes in Birmingham is a century old, but 
it was not till the year 1838 that seamless brass tubes for loeomo- 
tive or marine engine boilers were introduced with anything like 
success. Tubes of lead or block-tin had been produced seamless, 
according to one eminent Es wie by hydraulic pressure or other 
means before that period, but nothing had been done to impart a 
similar point of excellence to brass and copper tubes up to that 
time. The necessities of modern travel had rendered the produe- 
tion of brass tubes, wherewith to fill the boilers of locomotive and 
marine engines, ot the utmost importance, as the steam was more 
easily evolved by their introduction. Iron tubes are corroded by 


the water from which the vapour is generated, hence the 
necessity for substituting another metal not liable to oxidation. 


The soldered joints of the tubes made either of brass or copper, as 
the case may be, not unfrequently showed weakness or positively 
leaked, owing to the imperfect soldering, and the production of 
seamless or solid brass tubes, as they are now called, became a 
desideratum. This need was supplied in June, 1838, by Mr. 
Charles Green, who, by the aid of machinery proportionably more 
powerful, and in unison with the more unyielding material to be 
drawn, converted thick and short cylinders of brass into elongated 
tubes suitable for the purpose intended. This method of tube 
making was at once accepted as satisfactory by the leading 
engineer, and a considerable demand for brass tubes for this pur- 
pose was forthwith established. Mr. G. F. Muntz’s invention, 
—— in 1852, for the manufacture of seamless tubes, is pro- 
ably known to many readers of THE ENGINEER. His billets were 
cast oval, not cylindrical, and they were rolled out while the 
metal was at a red heat, the cylindrical shape being given in the 
last operation. A curious calculation has lately been made as to 
the extent of these seamless brass tubes in the locomotives at 
present working on the railways of the United Kingdom. The 
number of engines fitted with these tubes is in the aggregate 
4893. Asthe average number of tubes in each locomotive boiler 
may be taken at 150, and each tube is at least 25lb. in weight, 
the total weight of brass tubing in the service of the various rail 
way companies cannot be less than 8500 tons. Marine boilers also 
require seamless brass tubes —s in diameter from 2}in. to 
3jin., and in length from 6ft. to 8ft. each. About 30 lb. per tube 
would probably represent the average weight. A set of boilers 
for one steamship requires from 2000 to 3000 tons, the weight of 
such tubes amounting to about twenty-five tons. A competent 
authority on this subject informs us that boiler tubes in brass are 
replaced every three years. The quantity produced by the six 
Birmingham houses in the trade is 4500 tons for locomotives, 
and 2000 tons for marine engines every year. In the manufac- 
ture 5000 tons of best selected copper is consumed, and 1700 tons 
of spelter, the wages paid being over £27,000 per annum. Loco- 
motive tubes are also made by Newton, Keates, and Company, 
Liverpool, and the Broughton Copper Company, Manchester, 
some few being also mnde in Newcastle. The demand just now is 
steady both in the home and export branches of the trade. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET: Shipment of iron—STaTE OF 
THE IRON TRADE: Zhreatened strike of ironworkers : The joiners’ 
strike : Emigration of miners.—PROGRESS OF THE NEW GRAVING 
DOCK AT GOVAN—NEW LINE OF RAILWAY BETWEEN COATBRIDGE 
AND GLASGOW : Gas-work contract: Proposed floating cofferdam, 

At the end of last week the Glasgow pig iron market was strong : 

large business done at 56s. 44d. cash, and 56s. 8d. one month. This 

week it has further advanced. At present there are a good many 
transactions done at 57s. 44. one month ; closing buyers at 57s. 14d. 
one month ; 56s. 105d. cash. 

The shipments of pig iron from Glasgow for the week ending 
April 9 were:—Foreign, 2331 tons; coastwise, 655 tons; total, 
2986 tons. From Bowling, 550 tons coastwise. From Ardrossan, 
foreign, 900 tons ; coastwise, 1801 tons ; total, 2701 tons. 

The general tone of the iron trade has been an improved one 
during the week. The improvement is more apparent in the 
heavy classes of iron. The pig iron trade has been of steady and 
gradual improvement ; and when the buyers, who have been hold- 
ing off during the past quarter in the expectation of a reduction, 
shall have realised the fact that no change is probable on their 
side at present, a considerable demand for brands fitted for casting 
and other purposes may be expected before long. 

Plates and railway descriptions of finished iron are greatly in 
request; and there continues tobe a steady demand after bar and 
other miscellaneous varieties at improved rates. The puddling 
furnaces are all in full operation, and in many cases they are 
working double shifts. 

The tin-plate works have not been so busy for many years. 
Some of the principal firms are making large extensions. This 
branch of industry promises to be a very prosperous one in Scot- 
land. 

The coal trade ccatinues to improve in all its branches, with 
the exception of the household department, which has been rather 
slacker in consequence of the milder weather we have recently 
had. The sale pit masters are generally busier, but it cannot be 
said that the activity exceeds, or even as yet attains, the average 
of years past. 

Again a strike seems impending among the ironworkers in Lan- 
arkshire. The furnacemen at one of the principal works have 
given in their warning, and will leave their work in a fortnight, 
unless their demands are complied with. Although this has only 
been done in one of the works as yet, it is asse that the men 
are only waiting their time for a general turnout, ‘as a similar 
feeling is said to prevail in many of the other works. Should 
this question not be settled amicably, and that very speedily, the 
results are likely to be very serious to all concerned, as the trade 
is exceedingly brisk at the present time. 

The strike among the Glasgow joiners still continues, but it is 
rumoured among the operatives that a number of the employers 
have agreed to the workmen’s terms. 

A very large number of miners are leaving Wishaw every week 
for America. This has been the case for some time past ; and ap- 
parently the Glasgow shippers have noticed this migration, for 
they have appointed a local agent to t ¢ their b there. 

The works for the graving dock at present in course of construc- 
tion at Govan for the Clyde Trust are now rapidly progressing. 
There has been formed anti ex tion, which consists chiefly 
of sand interspersed with gravel. An examination of the strata 
shows that the site has been at some former period the bed of the 
river, or a lagoon branching from it. Some very ancient coins 
have been found in the excavations, one of them about 20ft. below 
the present level of the ground. Powerful steam engines have 
been erected for the various temp operati hauling the 
tne up the inclines, pumping, and ‘the vinding of the mortar 
and concrete. A range of mortar mills for the last-mentioned 
has also been cated. Vast piles of stones are being Sopainate on 
the ground, and are in proeess uf being fashioned into shape prepara- 
tory to being built into the massive walls of the dock. A cofferdam has 
been constructed to exélude the river when the entrance of the 
dock is to be formed. dock will be the largest of the kind in 
Scotland, and will take in the largest ironclads at present in exist- 
ence, or likely to be constructed, its length being 500ft. on the 
floor inside the caisson, with a width at entrance of 7O0ft., and a 
depth of 22ft. on the sill at high water. The great extension of 
shipbuilding and commerce on the Clyde, and the increase in the 
size of ships, have rendered this work a necessary adjunct of the 
port; and certainly its construction has not been undertaken too 
soon. 

The new line of railway in course of construction by the North 
British Railway Company between Coatbridge jand Glasgow is 














now ap hing completion, and it is expected will be opened for 
mineral traffic next month. The extensive attractions at Coat- 
bridge will not be completed by that time, but a connec- 
tion will be formed, so that Airdrie will be in direct commu- 
nication with Glasgow, and the North British Company wi!) then 
be enabled to compete with the Caledonian on equal terms. When 
the passenger traflic is opened it is proposed to run trains every 
hour, and if the company would at once commence the 
construction of the double line to Bathgate, the route vid 
Airdrie would be the shortest and most direct means of communi- 
cation between the East and West of Scotland. The cuttings and 
embankments on this new line are singularly heavy, and upwards 
of sixty bridges have been erected on the eighty miles over which 
it extends. It branches off the present route a little beyond 
Sunnyside station, and passing through a very deep cutting near 
Gartsherrie furnaces, crosses the canal by a substantial malleable 
iron bridge. There was used in the construction of this bridge 
alone upwards of 170 tons of iron, and the cost of its erection was 
between £3000 and £4000. Two bridges are erected within a short 
distance here, the line passing under the Caledonian ; and the 
bridges were so skilfully constructed by Mr. Waddell, the con- 
tractor, that the Caledonian never required to stoprunning. Among 
other difficulties which had to be overcome in the construction of this 
railway, the broad viaduct, which spans a deep moss near Cuil- 
hill, formed a work of considerable magnitude. Two large stone 
piers, 30ft. square and 65ft. high, had to be erected, the piers 

ing sunk 25ft. into the moss, into which piles had been driven 
previous to the laying down of the masonry. The filling up of 
the moss was attended with great labour; for many weeks little 
progress was made, the labour of a day being often lost by its 
sudden engulfment by the moss. The work has altogether been 
carried out in an admirable manner, and reflects the highest credit 
on the skill of Mr. Waddell. The estimated cost of the line from 
Coatbridge to Glasgow is £200,000. 

The committee on the Glasgow Gasworks have agreed to accept 
the offer of Messrs. R. Laidlaw and Sons, amounting in all to 
£8588, for the building of a gasholder and framing for the works 
at Tradeston. 

Mr. Jonas Kidd, Newport, has prepared ¢ working model of a 
new cofferdam, which would be so constructed as to float to any 
part of a river, dock, or harbour work, when it might be desirable 
to carry on operations in positions which could not be otherwise 
reached without diving-bells. The form of the dam is somewhat like 
the Newport steamers, running sharp at both ends, so as to present 
little resistance toa tide. The bottom of the vessel would be of wood, 
so that, when placed in position and sufficiently submerged, it could 
be taken out; or, if wished, it could remain as the foundation 
for any building that might be required. The sides of the coffer- 
dam would be of iron, in plates screwed together, and half dove- 
tailed, so that as the building is completed the cofferdam might 
be withdrawn in sections. Several ingenious appliances are shown 
for pumping the water out of the cofferdam after it is submerged, 
and for keeping it steady in a tideway. The model may be worthy 
the inspection of the engineer for the Tay Bridge, since there 
seems little doubt that such an invention would facilitate the lay- 
ing of the foundation of any structure of the kind. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


MEETING OF IRONMASTERS: Attendance: Bu: 
American and other foreign orders: Home trans- 
actions—WoORK IN HAND AT THE MILLS AND ForGts —Experc- 
TATIONS AS TO FUTURE TRADE—NORTH STAFFORDSHIRE IRON- 
MASTERS’ QUARTERLY MEETING : No altcration in prices: Steady 
trade: Piy iron active--EXPERIMENTS WITH PIG IRON: Results 
as to pigs made from Northampton ore—LARGE SALES OF 
YELLOW STONE— PRICES OF THE ORE IN SOUTH STAFFORDSHIRE 
AND SovurHh Wates— Coat: The demand: Indisposition of 
colliers to do full work— DRAINING THE MINES —THE IRON TRADE 
AND FUTURE SUPPLIES OF COAL: Suggestions as to best sites for 
experimental sinking—THE CONNECTION BETWEEN THE SouTu 
STAFFORDSHIRE AND SHROPSHIRE COAL-FIELDS AGAIN—THE 
GENERAL MANUFACTURING INDUSTRIES: The new inquiries—-THE 
MANUFACTURERS AND THEIR EXCHANGES IN BIRMINGHAM AND 
WOLVERHAMPTON — THEIR CHAMBERS OF COMMERCE — THE 

SCIENCE AND ART QUESTION IN THOSE TOWNS. 

To-pay (Wednesday) the first of the current series of quarterly 
meetings was held in Wolverhampton. There was a fair attend- 
ance and a considerable amount of discussion, not unmixed with 
the commencement of business negotiations, to be concluded ‘in 
most cases, in all probability, in Birmingham to-day. 

Definite sales were, too, effected in both branches of the iron 
trade. Finished and pig iron alike changed hands. The prices 
which ruled were scarcely any variation upon those that have pre- 
vailed in the past several weeks, but those quotations were firm. 
Of the two, the tendency was to greater strength. 

Merchants were present at the meeting from most parts of the 
kingdom, and they made inquiries and purchases, which are under- 
stood to indicate lowness of stocks, alike at home and abroad. 
Liverpool merchants are especially in the market just now, seek- 
ing iron chiefly for shipment to the United States and Canada. 
They have given out a valuable lot of specifications in North 
Staffordshire, and with more freedom than for some time past ; 
they are now placing work in the southern part of that county. 
The chief local consumers are likewise buying fairly, and the 
orders received direct on foreign account are improving slightly. 

The works are nevertheless only indifferently employed. There 
are some establishments of note where, last week and the week 
before, less money was earned, and a smaller total quantity of iron 
turned out than for many months. In such cases advantage was 
taken of the paucity of work todo repairs and to make alterations 
on a somewhat extensive scale. Bearing in mind the very near 
couetee of the Easter holidays, when the mills and forges will 
close for a week according to custom, the making of repairs and 
the like at this time is very conclusive of the smallness of the 
recent demand. 

Now that the quarterly meetings have been held, and buyers 
know what prices they will have to give, without there being any 
longer any doubt upon the subject, experienced members of the 
trade believe that so svon as the Easter holidays are over the works 
will recommenee with the prospect of continuing fairly occupied 
in the leading departments during the greater part of the year. 

The North Staffordshire Coal and Ironmasters’ Association have 
held their quarterly meeting. They decided to make no alteration 
in prices, and reported finished iron as in steady demand, orders 
arriving in the district in sufficient numbers to keep the works 
fairly employed. Pig iron, it was stated, was pretty fully sold, 
and there seemed little doubt of the whole of the make of the 
current quarter going into consumption. 

Numerous experiments are being made both in North and South 
Staffordshire, but especially in the latter, with different kinds of 
ore and is roduced in other districts and offered for sale 
here. ne Northampton ores are in process .of extensive 
test. The experiments do not produce uniform results, 
and the opinions expressed upon the value of the mineral 
and the iron is, therefore, varied. This may in most part be 
attributed to some difference in the qualities tested, together with 
the scientific ability or otherwise displayed by the experimentalists, 
Asa rule. it is found that the larger proportion of silica in the 
ore, a8 compared with the lime which it contains, militates 
against its usefulness in finished iron operations. Im a few 
instances that have come under my observation the puddlers were 
for some time greatly bothered in bringing their heats to maturity 
by something which prevented the d cohesion. The molten 
iron had a cracked and irregular surface, which a geologist would 
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describe, if it had reference to the earth, as indicative of faulty 
ground. By and by some dozen specimens of the pig which was 
supposed to be the chief cause of the mischief, and that was com- 
posed mainly of Northampton ore, were analysed, and the excess 
of silica was very manifest. 

Nevertheless large quantities of Northampton ore are coming 
into this part of the kingdom, and are being ly up; 
and it is a fact that some of the largest consumers have recen 
increased the extent of their orders, notwithstanding the late ad- 
vance in prices. 

The South Wales ironmasters seem to attach much more value 
to the Northampton ore than do their brethren in South Stafford- 
shire. At the mines in Northamptonshire the nhoe and 
other good qualities may be had at from 2s. 9d. to 3s. per ton. 
In South Staffordshire the ore is selling at from 6s. 10d. to 7s.8d., 
the average being from 6s. 6d. to 7s, 6d. In South Wales the 
average price is from 13s. to 13s. 9d., all the difference between 
those figures and the —_ at the mines being the question of 
carriage. Although the ore costs nearly twice as much at the 
works in South Wales as the South Staffordshire masters have to 
pay for it, yet larger proportionate sales are being made in the 
Southern Principality than in this part of the =. 

Coal is doing only a quiet and steady trade. e colliery pro- 
age would gladly receive more orders; but the men, as a 

ody, don’t seem much to care that they have not constant work ; 
and some employers are doubtful whether, if there were more 
orders in the market, the men would be gratified. If they can 
get enough wages to keep body and soul together it seems to be 
as much us the mass of men care for. 

The question of pumping still occupies the attention of the coal- 
masters, and efforts continue to be here and there made with a 
= combined and effective operation in draining separate 
pounds. 

The subject is not without interest to the iron trade ; but there 
isanother of much more importance to that indus It relates 
to the finding of virgin deposits of coal. Last Monday the South 
Midland Institute of Mining, Civil, and Mechanical Engineers 
held another of their meetings in Wolverhampton, and this matter 
was extensively discussed. The president (Mr. Henry Beckett) and 
the secretary (Mr. James Cope) reported unfavourably of a spot 
between the boundary of the Vannock and the Shropshire fields, 
known as Coven Heath, expressing their belief that if, as had been 
stated to them, coal was found in a sinking conducted there 
seventy years ago, the mineral must have been taken to the place, for 
the test had been made in the kyper, and if coal was there at all 
it must be at 700 yards down. The president strongly approved 
of a trial on Penn Common, two and a half miles from Wolver- 
hampton, on the Stoubridge side, and near to the Earl of Dudley’s 
property, or upon the racecourse in Wolverhampton, which is 
near the boundary of the Shropshire field. 

Her Majesty’s Inspector of Mines for South Staffordshire (Mr. J. 
P. Baker) suggested as the most promising place of which he had 
any knowledge in that district a locality known as Calf Heath, 
which is nearer to the Cannock field than Coven Heath ; indeed, is 
about a mile from the proved South Staffordshire field, and 
occupies the point upon the geological map marked as Lancy-green. 
The inspector explained that forty years ago experiments were 
made there chiefly in the interest of the Lord Hatherton of that 
time, who owns the property, and whose residence, Teddesley Park, 
is close at hand. Those experiments, though conducted to only 
seventy yards in depth, yet were altogether encouraging. On the 
motion of Mr. Henry J. Macten, the managing director of the 
Parkfield Iron Company, an exploring committee was appointed to 
visit Penn Common and Calf Heath, and likewise to collect as 
much documentary information as was believed to be within reach. 

New sinkings will practically test the different theories enter- 
tained as to the nature of the unproved ground between the South 
Staffordshire and the Shropshire fields. At the meeting of the 
institute just spoken of, Mr. Silas Bowkley, a mining engineer of 
extensive experience, and withal a geologist, presented a 
section which he had prepared representing his views upon this 
topic. They were those entertained alike by the president and by 
the majority of the mem and were to the effect that the 
minerals in each field were similar. How precisely similar it had, 
however, remained for Mr. Bowkley to lay down. This the sec- 
tion did with much clearness ; and it will form a valuable addition 
to the next volume of the “‘ Transactions” of the institute. Mr. 
Bowkley claims that the two fields are alike mineralogically, pal- 
eonto y, and geologically ; and he urges that if the identity 
be established, then that the continuity may be looked for. 

The general manufacturing industries of Birmingham and the 
surrounding townships remain quiet but steady, with a few in- 
stances of briskness. 

An encouraging number of new inquiries are out for most kinds 
of the heavier kind of work produced hereabouts, as well as at the 
engineering, the machinery, and the ironfoundry, as at the iron 
braziery establishments; and a fair proportion of the orders are 
expected ultimately to find their way into this district. 

Alike in Birmingham and Wolverhampton, the leadi 
amongst the manufacturers complain of the absence of s pathy 
by the majority in that kind of action which is entieneteod te indi- 
cate modern produce. 

For instance, the Chambers of Commerce in each town comprise 
only a small percentage of the aggregate of traders who may be 
fairly supposed to be benefited by the deliberations of en 
corporations. And there is some reason to fear thet that number 
is less now than it was, say, two years ago. This is cause for 
regret ; for at no time was the Government of the country more 
ready to act yo ractical suggestions made by such people. The 
President of the Board of Trade never fails when opportunity 
serves to enforce this fact upon the notice of his constituents. 

Then there are complaints that manufacturers do not sufficiently 
use the facilities for doing business presented in the b 
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Comparing two towns, there is decidedly more aj iation of 
the value of science and art instruction displayed by the operatives 
of Bi ham than by those of Wol , even giving the 
latter the t in the calculation of their number. This 


is only as it might be expected to be, seeing the greater proportion 
of art industries in Birmi than in Wolverhampton. But 
even upon this basis of computation Wolverhampton suffers. The 
science classes of the Midland Institute in Birmingham are very 
largely attended, and there is a crying need for increased accom- 
modation. A very different state of things is seen in connection 
with the Wolverhampton School of Art; yet the good that that 
last-named institution has effected in promoting art knowl 
amongst the operatives at the japanning establishments of the 
borough is conclusive that the school is capable of extensively 
advancing the commercial interests of the locality. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent). 
THE IRON TRADE : Improvement in the trade: Previous predic- 
tions verified: Effect of makers’ firmness in regard to prices: 
The rail-making branch, actwe business doing: Improvement in 





the R di d: tion of expectations entertained at 
the opening of the year: The prospects for the ensuing months: 
American requi : Other sources of employment expected to 
spring up: The home trade--THE TIN-PLATE TRADE—THE STEAM 


AND HOUSE COAL TRADES—THE DowLaIs WORKS. 


IT may now be said that the iron trade generally is ina fair way 
to attain that satisfactory position which has for some time past 
been looked for. The predicti bodied in previous reports 
are now, it is satisfactory to find, being gradually verified, and the 
firmness of the masters in regard to prices at the close of the last 
quarter is producing its effect upon the market. Buyers have 
been convinced that it would be useless to look for a reduction, and 
the result is that they are now entering into transactions with 
much greater freedom than they have done before since the begin- 
ning of the year, orders on all accounts being now more emery 
offered, at full list quotations, and in some instances a slight ad- 
vance is obtained. In the rail-making branch of the trade, 
which is the branch that more directly concerns this district, 
an active business is now doing, most of the works in 
South Wales being largely employed in executing rail contracts 
for different parts of the world. The demand from Russia, which, 
I have before remarked, was expected to be the mainstay of the 
trade during the summer, is steadily improving, and clearances 
by vessels to the northern ports are now becoming numerous. 
The trade with that country, however, for this year is far from 
being matured, for, as the great lengths of railways about to be 
constructed and in course of construction in the Russian terri- 
tories are proceeded with, as is likely throughout the spring and 
summer months, the quantities of reilway material inquired for 
to that country will rapidly increase; therefore it is likely that 
the expectations entertained at the opening of the year, sanguine 
though they were, will yet be realised. A more perceptible 
advancement in this demand will shortly be made, as 
the beginning of the next month has been fixed upon 
for the chartering of steamers of suitable tonnage at 
most of the ports of the district to convey railway iron to the 
Russian markets, and still greater activity will then prevail at the 
works. American requirements continue large, and advices 
still point to increased activity on this account. There 
is every probability also that other sources of employment 
will spring up in the course of the next months, chiefly on con- 
tinental account, and Weish makers are not in the least unlikely to 
secure a fair share of the orders that will come to this country. With 
such prospects before them makers are, of course, extending their 
capacities in this respect, and at those works that have hitherto 
been devoted chiefly to other descriptions of make, arrangements 
are being made for the manufacture of rails. There is yet little or 
no encouraging news to yo in connection with the home trade. 
Home buyers continue to limit their speculations as far as neces- 
sity will allow them, but, probably, this restriction would not be 
much felt or should it be continued until such time as a 
lil again set in in the foreign demand. At present at least, 
makers are well able to find full employment for their hands, and 
as foreign requirements are likely to keep them going for some 
time to come, they will have no culty in sustaining rates, but 
are more likely shortly to be in a position to command even sy ood 
prices than are now asked. The prospects of the rail market have 
also some good effects on the other branches of make. The manu- 
facturers’ attention being so attracted by the buoyancy of the rail 
trade, buyers are under some apprehension as to the result 
in the other branches. Bars are, therefore, now in better re- 
uest than they have been for some time, and makers are 
disposed to decline contracts unless advanced prices are given. 
state of things is beginning to be felt in the markets, and it 
is not at all unlikely, therefore, that a higher scale of prices will 
be obtained. Pig iron and plates suitable for shipbuilding pur- 
poses are also beginning to be more inquired for. 

The determination of the tin-plate makers to reduce the pro- 
duction is being carried out, and as stocks become still further 
reduced manufacturers will be in a better position to fix higher 
prices, and the trade will be placed in a more satisfactory position. 

In the steam coal trade proprietors are doing a brisk business, 
and there is no lack of employment at the collieries. Large 
quantities of coal are sent to the French, Italian, Spanish, and 
other foreign markets. The demand for house coal evinces a 
slight falling off, but merchants are looking forward to an increase 
in the shipments coastwise. 

In my last letter I stated that it was rumoured that the Dowlais 
Works were in the market, and were about to change hands. It 








buildings of the ee named, e Birmingham Exchange 
Company have just held their annual ting. The t 
showed a total of 1246 members on the books, including 200 local 
firms, and a credit balance of hardly £100—a sum which, as may 
be imagined, was carried forward. The chairman of the company 
is Mr. H. Van Wart, a Birmingham merchant of large experience. 
In a town like Birmingham there ought, Mr. Van Wart said, when 
he was addressing the meeting upon the accounts, to be some 2000 
instead of 200 local firms upon the list of members, and such a 
number there would be ‘‘if business men were properly alive to 
the advantages of an Exchange.” 
The practical teaching of science and art also in Birmingham 
ton could do with more help from the manufac- 





and Wolverham 
turers and merchants than it is now receiving. At the close of 
the recent South Staffordshire Exhibition a serviceable balance of 
profit was allotted to the Wolverhampton School of Art, in pur- 
suance of the suggestion of Mr. Cole, of the Kensington Science 
and Art Department, that that institution should be made a centre 
of science instruction for South Staffordshire. It was, however, 
needful that the amount should be supplemented by contributions 
from without. These forthcoming in sufficient amount, aid could 
then be got from Government to enable the scheme to be got into 
operation. With a view to inaugurate a method of procur- 
ing the funds needed before the Government can be a; ed 
to, merchants and manufacturers, together with private residents, 
have been invited to meet together. The invitation has not met 
with a hearty response—indeed, it was almost disregarded. The 
earnest minority will not, however, abandon the scheme on that 
account. They have determined upon another effort to get a 
meeting. With what success time show. 

In each town the most thorough-going su of advanced 
technical education are manufacturers, and they have not unfre- 
quate oceasion to urge that their artisans are not sufficiently 
alive to the importance of the question. It would, however, seem 
that = se bulk — and men must entertain = = the 
question of a more absorbing nature than those which at present 
guide their actions. 





b tly transpired that this announcement is not strictly 
correct. The works are not for sale in the ordinary way, but 
sufficient intimation has been given that Sir Ivor Guest is quite 
prepared to entertain a suitable offer. To purchase the vast 
concern, and provide working capital, will take at least two to two 
and a-half millions of money; consequently he will be a bold 

tor who will venture onso great a purchase. As indicating 
the confidence which the great railway companies have in the 
future of the works, it may be mentioned that the London and 
North-Western are about to extend their Merthyr, Tredegar, and 
Abergavenny section to Dowlais, and the Great Western and 
Rhymney jointly are about to commence the construction of the 
Bargoed Valley line, which will give both companies direct com- 
munication to the great establishment. The principal part of the 
ry wind is held on lease, chiefly from the trustees of the Marquis 
of Bute, to whom a moderate royalty is paid. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent). 


BIRKENHEAD—MUNIFICENCE OF Siz G. W. ARMSTRONG—STEAM 
SHIPBUILDING ON THE MERSEY—COAL IN YORKSHIRE—BIRKEN- 
HEAD Docks—LyTHAM AND B.LackpooL RalLway — THE 
COTTON TRADE AT PRESTON—STATE OF TRADE: Sheffield : South 
Yorkshire— WatER Suppty oF CoATHAM— THE TELEGRAPH 
AND SEAHAM HakBOUR—STANHOPE AND ALSTON RalLway. 
THE adoption of a system of differential rates by the Mersey 
Docks Harbour Board, so far as the Birkenhead are con- 
cerned, is to exert a highly beneficial 
The receipts 
tenat E29 912, 1968-9 The ez diture from 1 
in J e iture 870, 
to March 31, 1869, amounted to £25,221, against gob 658. te the 
—_ nding 1868-9, 


ing period of L 
G. Armstrong has announced his intention to defray the 














cost of a new wing about to be added to the Newcastle Infirmary 
The estimated cost is £2500. 

Messrs. Bowdler, Chaffer, and Co., of Seacombe, have launched 
an iron screw steamer, of 850 tons, for Messrs. S' Reid, and 
Page, of Liverpool. The vessel has been named the Leeming. 
The engines, which will be of 100 peer, ee nominal, are being 
made by Messrs. Fawcett, Preston, and Co., of Liverpool. 

Considerable activity prevails in connection with the Gps 
out of new collieries in the Pontefract district, which wi m 
rank as a very important part of the West Riding coal-field. The 
Featherstone Comp have pleted the sinking of the new 
shafts on the Ackton Hall estate, near Featherstone. The Stanley 
main seam has been joined at a depth of 240 yards, and at a thick- 
ness of 6ft. Gin. Powerful engines have been erected, and a siding 
has been constructed from the Lancashire and Yorkshire Rail- 
way, which runs close by. Sinking operations at the new Whit- 
well Main Colliery, which is on the Singdale Hall estate, are pro- 
gressing. Two si 13ft. each in diameter, are being sunk b 
Messrs. Cowling and Webster, of Purston Gagling, who also s 
the shafts at Featherstone. Messrs. Rhodes and Dalby, who have 
1 coal under the Pontefract Park, are preparing to sink 
three large shafts near the race-course, and close to the Lancashire 
and Yorkshire Railway. i : . 

The revenue of the Birkenhead Docks is at last smgeoring. 
For the year ending June 24, 1869, it amounted to £14,234, while 
in the half-year ending December 24, 1869, the receipts were more 
than in the whole previous twelve months. 

The Lancashire and Yorkshire and the London and North- 
Western Railway Companies, who are joint owners of the Preston 
and Wyre Railway have purchased the coast line between Lytham 
and Blackpool. 

A considerable improvement is noticed in the cotton trade of 
Preston. The tendency is decidedly to increase the quantity of 
machinery in motion. 

The steel trade has improved of late at Sheffield. The heavy 
branches of Sheffield trade are also exceedingly active, and the 
turn-out of railway matériel both for home use and for exportation 
is unusually heavy. The supply of steel rails is not equal to the 
demand, and the execution of the orders on hand will involve a 
considerable time. 

Tht ironworks in South Yorkshire continue well employed, good 
orders being on hand for most qualities of iron plates and rails. 
The Bessemer steel trade continues active, the reduction of the 
royalty on rails of this description having led, as was > 
toa tly increased demand for them. A moderately good busi- 
ness has been done in engine fuel for Lancashire. The shipments 
of steam coal to a of Europe promise to be large. Coke is 
in good request for furnace purposes. 

Raoas being taken to secure a plentiful supply of water to 
Coatham. 

The Post-office telegraph wires are about to be extended to 
Seaham Harbour, which is at present unconnected with the tele- 
graphic system of the country. 

A meeting of the inhabitants of Weardale was held at Stanhope 
on Friday to ider a proposed Stanhope and Alston Railway. 
Messrs. Wilkinson and Smith, engineers, explained the course of 
the line, and detailed plans, sections, and estimates were sub- 
mitted to the meeting, which passed a resolution approving of the 
project. 
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GENERAL Morin has pointed out that under certain circum- 
apenas tton explodes spontaneously—a serious drawback to 
use in war, 
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THE WIRE TRAMWAY AT BRIGHTON. 

Upwarps of a year ago we gave a full account of Mr. 
Hodgson’s wire tramway system, and described the line 
then recently constructed at Markfield—-the first practical 
application of this new method of conveyance.* We now 
have to chronicle the progress the system has made during 
fourteen months of active development, and to notice the 
improvements in the apparatus and modes of construction 
cugrayes -~ iagooreene embodying the experiences 
gathered in the numerous and wide fields whither the 
euterprise and activity of its — have already carried 
the wire tramway system. For, since our former article 
appeared, ten new lines have been constructed; one in 

ngland, for carrying clay; one in Ireland, for minerals; 
seven in France, for beetroot; and one in Hungary, for 
coal. In addition to these there are lines in course of 
formation in Peru, New Zealand, Brazil, Italy, a, 
Sweden, with new constructions in France and England. 
The field of use is also extended, and now embraces the 
conveyance of sugar cane, ore, manure, and general mer- 
chandise. In this wide range of operation, and in applying 
the system to such varied uses, and in localities so widely 
differing in their surroundings, and necessarily superin- 
tended by different engineers—men of all others trained 
to the prompt conquest of the difficulties besetting their 
individual enterprises—very valuable experiences have 
necessarily been gathered. By way of illustrating the 
present stage of development all this varied practice has 
compassed, a specimen line of five miles long has been 
erected at Brighton. This is one portion of a line 
sixty miles long Mr. Hodgson is about to erect in Ceylon. 
Brighton has been chosen for the erection of this specimen 
line, we imagine, as the Downs there present every difficulty 
of surface likely to be encountered anywhere in practice, 
whilst constructive difficulties have been crowded into the 
undertaking, apparently to the maximum of possibility, so 
as to afford a crucial test of the system in every way, 
The plan (Fig. 1) page 242, will give a good notion of the 
difficult angles the line embodies, and some idea of the 
irregularities of surface : an idea that will be fully realised 
by all who at all know the Brighton Downs in the most 
irregular and broken parts beyond and near to the race- 
course. The line is twice turned at right angles, and every 
lesser angle is embodied, whilst the undulations are more 
trying to the system than the difficult country for which the 
plant was designed. There are 112 posts in the whole 
length, with varying spans up to 900ft. The posts (Tig. 2) 
are constructed of four perpendicular angle irons, with 
interlacing lattice work and the necessary crosshead, the 
whole of the —: made interchangeable, brought to the 
spot piecemeal, so as to suit the imperfect means of con- 
veyance in wild countries, and riveted together on the 
spot by the use of a portable furnace. This form of post 
seems well adapted to meet the cross drag from sagging 
ropes and moving boxes, whilst it’is much more than suffi- 
ciently strong for any downward pressure that can come 
on it, and in its material well suited to a tropical as well 
as any other climate. 

The rope is made of charcoal iron, is two inches in cir- 
cumference, presents gradients in some parts as steep as 
1 in 8, and the inventor calculates it is capable of delivering 
120 tons each way in a day of ten hours long. The box- 
heads (Figs. 3 and 3) in the parts impinging on the rope 
are made of oak, which gives sufficient adhesion even in 
the steep gradieuts above. 

The power employed is one of Messrs. Robey and Co.’s 
16-horse engines, driving, by a band and spur gearing, 
one of Messrs. Fowler’s clip drums (Fig. 4). 
necessarily leave the rope at a turning, are carried by 
their momentum on a little circular iron railway, when 
the wheels shown in the boxhead come into use and easily 

the box round. the curve, or allow it to be easily 
stopped for filling, and again started by hand, when the 
rope catches it and it proceeds in usual course. 

The ingenuity of the inventor has, perhaps, been taxed 
as severely at the curves as anywhere. Curves up to 
15 deg. are managed by simply inclining the carrying 
wheels at a slight angle (rig. 5), and using them 
in a series, Sharper curves up to a right angle 
are managed as in Fig. 6, where it will be observed the 
box leaves the rope on entering the curve, is thrown upon 
the wheels of the boxhead for support; these wheels catch 
the little iron railway shown at the outer edge of the curve, 
which railway is entered at a descending gradient 
by the momentum of the box on entering it. It runs 
down the descending gradient by the force of gravity, 
and is then caught at its emergence from the curve 
railway by the rope, thence progressing in the usual 


way. 

The terminus (Fig. 7) is practically a repetition of the 
arrangements at the driving station, so far as the rope and 
box arrangements go. The rope here necessarily descends 
to the we —_ + vel box is re ys by the little 
iron railway, as at the curves and the starting point, 
is carried on the wheels of the boxhead, and is stop; rd by 
the attendant to be tilted, when it is again man run 
on by a slight push, so as again to catch the rope and com- 
mence its return journey. e terminal drum is fixed on 
a short length of tramroad, and as the rope needs tighten- 
ing, or the reverse, is hauled up or slackened by a chain run 
through a couple of and anchored firmly some 
short distance beyond. The proper tension of *the 
rope is thus maintained by the most ready and simple 
means. Even in case of the breakage of the rope it is 
found practically not more than a couple of spans of the 
vope actually reach the ground, the remainder only sagging, 
and in spans a little distance from the fracture “a 
to a slight degree, _ The motion of the whole rope on the 
starting of the engine is all but instantaneous throughout, 
the terminal portions, five miles from the driving station, 
moving within two seconds of the start. 

This Brighton line certainly exhibits all conceivable 
mechanical difficulties of construction and working com- 
pletely overcome. No question can hereafter be raised 


* See the Engineer, No. 686, Feb, 19, 1969. 
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as to the possibility of constructing a cheap and useful line 
wherever it may be needed. The materials of the plant 
are so easy of transport, even in the wildest regions, and of 
so durable and permanent a character in the extremest 
climates, that the special applicability of the system to 
sparsely settled countries—where probably its widest 
fields of usefulness will lie--is clearly demonstrated. But 
that there is a wide field for its application at home in the 
unloading of ships, the carriage of mining, quarry, and 
farm produce, the performance of contractor’s work, and 
in various applications that must be wrought rather than 
thought out, there can be no doubt. As a pioneer or 
feeder of light railway lines, admirably adapted to carry 
and ramify their connections wherever means of transit for 
any kind of produce is sought, and through any kind of 
country—spanning rivers, crossing ravines, running up 
mountain sides, fetching and carrying with a nimbleness 
and elasticity that overleaps every obstacle—the wire tram- 
way system has capabilities of the first order. It might 
advantageously supersede the dangerous headlong slate- 
laden sleigh down the face of Honister Crag, or bring 
down the hones from Moel Siabod or the slates to Port 
Penrhyn, or, fur the matter of that, carry the Crystal 
Palace visitors from the railway-station into the Palace 
itself with large economy of muscle and a great increase 
of comfort. Indeed, the field of usefulness the wire tram- 
way seems adapted to occupy apparently lies both at 
home and abroad, in the centres and in the extremes of 
civilisation; and one only wonders that so facile and plastic 
a system was not long ago adopted, instead of being now 
for the first time introduced. 





RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
Marcu 19TH.—THE Svy. 

Mr. J. Norman Lockyer, F.R.S., delivered the first of four 
lectures at the Royal Institution upon the sun on the above date. 
Prince Christian presided, and among the listeners present were 
Sir Henry Holland, Bart., F.R.S., Professor Tyndall, Dr. J. H. 
Gladstone, and the Bishop of Winchester. 

Mr. Lockyer began by stating that the best telescopes will not 
bring the sun nearer to us for examination than 180,000 miles, 
which is about the distance of the moon ; he then gave an idea of 
the relative sizes of the sun and planets, together with the dis- 
tances of the planets and nearest fixed stars from the sun. He 
next reviewed the progress of astronomical <dliscoveries relating to 
the sun from the earliest recorded periods down to the present 1 
time. When speaking of the recent discovery that the red pro- 
minences of the sun consist of incandescent 
hydrogen gas, he pointed out that the F line 
of hydrogen in the green part of the spectrum, 
seen upon examining a solar prominence, 
broadens asit nears the spectrum thrown by the 
bright limb of the sun. This widening he and 3 D 
Dr. Frankland conceived might be due to pres- } 
sure and not to temperature, so they tried by 
experiment to determine the point. 

e apparatus they used was exhibited at 
the lecture, and its principle may be explained 
by the aid of Fig. 12. In this cut E, E, are the 
bulbs of a vacuum tube, connected by the tube 
F. The long bulb K was filled with phos- 
phoric anhydride, to dry the hydrogen gas. 
Above the bulbs the tube forked off in three 


' 
branches, A, B, D. A barometer tube con- ¢, \. 
taining mercury was connected with A, to show 
the pressure of the gas inside the bulb. D was 
connected by means of another tube furnished Ff 
with a stopcock, with a long narrow bulb full 

N 


Fic.i2 


of pure hydrogen gas, obtained by the electro- 
lytic decomposition of water; this gas while in 
the bulb was at the ordinary atmospheric pres- 
sure. The tube B was connected with the 
Sprengel pump, and all the joints of the whole 
apparatus were perfectly air-tight. These 
preliminary arrangements having been made, 
the air was pumped out of the tubing and bulbs 
shown in the cut, and then by turning the little 
stop-cock of the hydrogen bulb the gas entered 
to fillthe vacuum. The stopcock being again 
turned off, the pump was set to work once 
more, so that almost a perfect vacuum, contain- 
ing no more than a trace of hydrogen, remained 
in the bulbs E, E. Then the electric discharge 
from an induction coil was allowed to pass 
between the terminals M, N, and the most 
luminous part of the discharge was, as usual, 
not in the bulbs themselves, but in the narrow 
tube F connecting the bulbs. The light inside 
this narrow tube was then examined by means 
of a spectroscope, the slit of which is seen at H. While the 
hydrogen was attenuated almost to a vacuum the F line in the 
green part of the spectrum was narrow; but when the little 

sto} was turned, so as to let hydrogen slowly 

FIC.13. enter the bulb, the pressure inside the bulb slowly 
increased, and as it increased the F line was seen 
to widen, till at last it ceased to exist as a line 
Sage. The broadening of the F line towards 
the of the solar prominences is therefore believed 
to be due to pressure, and not to tem ture. This 
experiment gives a clue to a method of measuring the 
ressure of the atmosphere of the sun et different 
evels; and there is reason to suppose that the 
pressure of the luminous atmosphere outside the 
photosphere is very much less than the pressure of an 
atm — near the surface of the earth. 

In the apparatus just described there were altogether 
no less than eleven joints in the tubing, all of 
which joints were necessarily © absolutely air- 
ight. This was done on the principle shown in 
Fig. 13, where A, B, are the ends of two tubes 
requi to be joined. F, F, is a short piece of 
glass tube, fitted to B by means of the perforated 
cork K, and A and B are joined together by 
means of a short length of black French india- 
rubber tubing near E. Vulcanised india-rubber tubing 
will not do to make joints for the Sprengel pump. 
The outer tube is then filled from F to F with 

mercury, to prevent the passage of air or oxygen 
through the elastic tubing, and by this means a perfect joint is 
obtained. 
Marcu 22nD.—THE NERVOUS SYSTEM. 

Professor Rolleston,, M.D., F.R.S., delivered his second lecture 
on this subject on the above date. 

Marcu 247rH.—THE CHEMISTRY OF VEGETABLE PRODUCTS. 
an: William Odling, F.R.S., in his tenth lecture rem 

ee of V. le Products,” gave a description 
method manshiiens of composite candles. When oils or fats 
are treated with alkalies they form soaps, and when acid is added 
to soap the alkali is neutralised, thereby setting free the fat once 
more; but the fat thus produced has not exactly the same proper- 

















ties as the fat originally used. In making composite candles, fat, 
oil, kitchen-stuff, or almost any other kind of grease is mixed with 
the cheap alkali lime to form the insoluble lime-soap. Weak 
sulphuric acid is then added to the lime-soap, whereby sulphate of 
lime is formed, which sinks to the bottom of the liquid, whilst the 
liberated fat floats on the top. This fat is skimmed off and sub- 
jected to Pye ~ which squeezes out a yellow oil ; the fat is 
then remelted, after which it is again pressed, more of the yellow 
oil exudes, and the hard white fat left behind is that which is 
used in the manufacture of composite candles. The semi-trans- 
parent appearance of these candles is due to the fact that they are 
made when the fat is at such a temperature that it is somewhat 
soft when pressed. A warm solution of blue litmus turns red 
when sti with a composite candle, which shows that the pre- 
pared fat has an acid reaction. 


MakcH 25TH.—THE ANGLO-Saxon Conquest oF ENGLAND. 


Professor Rolleston, M.D., F.R.S., lectured on the above sub- 
ject on the above date. 


Marca 26TH.—TuHE Svy. 


Mr. J. Norman Lockyer, F.R.S., in the course of his second 
lecture on the sun, gave an historical narrative of the discoveries 
made at different times respecting the phenomena of sun 
spots before spectrum analysis was brought to bear upon the 
light which the spots emit. The facts re i sun 
spots may thus be briefly summed up. They always 
make their appearance at or towards one side of the visible half of 
the sun, and travel across to the other, making the e in 
about fourteen days, and taking twenty-eight or twenty-nine days 
to make a complete revolution. Assuming this motion to be due 
to the rotation of the sun upon its axis, it gives the time of the 
said rotation. The spots have a drifting motion of their own, 
whereby those which are nearest to the equator of the sun move 
faster than those near its poles. The spots are not scattered 
indiscriminately over the sun, but are disposed in zones; they 
also vary very much in size and duration, some of them ing 
only a few days, and others for several weeks. Although they 
are dark when contrasted with the brilliancy of the surrounding 
photosphere, they are in reality much brighter in their 
darkest parts thanthefull moon. They are darkest in the centre, 
and have a penumbral region of intermediate brilliancy between 
the centre and the edges. Their motions give a clue to position of 
the axis of the sun in relation to the orbit of the earth, for if the 
solar axis were perpendicular to the plane of the earth's 
orbit the spots would appear always to move in straight 
lines across the sun’s disc. However, they do not do 
so, and the figure shows the curved paths they take when 


Is 
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the poler axis is inclined towards or away from the position of 
the earth, as well as the straight path which they seem to take 
when the north and south poles of the sun are not in the positions 
just mentioned. Thus, in June and December the spots travel in 
straight lines across the sun's disc, whilst in September and March 
they describe a sharp curve. Many theories have been formed to 
account for spots on the sun. Sir William Herschel suggested 
that the photosphere consisted of phosporescent clouds, covering a 
habitable globe, and that the spots were openings in the 

hotosphere, revealing dark clouds, or the dark body of the sun, 

“ee A French philosopher once suggested that they were 
rocks, sometimes covered and sometimes uncovered by a fiery sea, 
such as the photosphere was assumed to be. M. Faye, a French 
astronomer, has advanced the theory that the body of the sun 
consists of feebly radiating gases, and that spots are openings in 
the photosphere revealing the comparatively dark interior. Others 
again have supposed them to be dark clouds floating outside the 
photosphere. Close observation shows them to be depressions and 
not elevations in the photosphere, for they change their shape as 
they travel round the sun in such a way as depressions would 
appear to change when viewed perpendicularly, and afterwards 
from one side, so that one side only of the hollow is visible. Dr. 
Balfour Stewart and others have also brought forward a theory, 
wuich was published at the time in these columns, to the effect 
that the spots on the sun are caused by the downrush of a com- 
paratively cool, absorbing ye oy and spectrum analysis gives 
very strong evidence in favour of this hypothesis. 

The lecturer said that the corona may be one of three things : 
it may be due to a large exterior solar atmosphere, it may be 
something belonging to the moon, or it may be simply an optical 
effect produced by the atmosphere of the earth. The majority of 
astronomers think that it belongs to the sun. For his own part, 
he was rather heterodox on this subject, and thought very likely 
it is an appearance caused chiefly by the atmosphere of the earth. 
He hoped that the Government would be civilised enough to aid 
astronomers in their attempts to decide this point when the next 
total ecli takes place. This eclipse will occur towards the 
close of the present year; the total observation will last for twe 
minutes only, and it will be visible from Gibraltar. 

As for the solar prominences, they were first seen in 1706 by 
Captain Stannyan and Flamstead, who communicated Stannyan’s 
observations to the Royal Society, who suggested that the red 
streaks thus seen were probably caused by an atmosphere of the 
moon. This explanation seems to have been unquestioned for 
more than a hundred years afterwards; but in 1842 Arago and 
Grant, by a close examination of all the recorded observations of 
these appearances, came to the conclusion that if the observa- 
tions were good ones the prominences must belong to the sun. 
The photographic pictures of the eclipse of 1860 put this fact 
beyond all doubt. 

Manzcu 29TH.—THE NERVOUS SYSTEM. 

Professor Rolleston, M.D., F.R.S., delivered another lecture on 

the above date on the nervous system. 


BaRROW-IN-FURNESS—RaPip GRowTH.—A short time since we 
directed attention toe the circumstance that Barrow-in-Furness, 
which less than thirty years See eee 100 inhabi- 
tants, but has now a population of 20,000, i 
of incorporation. In the year 1800 about 1200 tons of hematite 
iron, the produce of the district, were shipped from Barrow; in 1850 
the quantity had reached to 120,000 tons ; now so marvellous has 
been the development, it has reached to little if an less than 
a million more annum. It has now its capacious d with a 
mile and a-half of store quays, shipbuilding eon gas and water 
works, and all the necessaiy appliances for the convenience of an 
important seaport town and manufacturing community, Among 
the most recent enterprises of Barrow are one company for the 
manufacture of ship-plates and bar iron, another for the bui 
of ships of steel and iron combined, a third for the erection o 
corn grinding mills, and yet another for the spinning and manu- 
facturing of jute. The jute works will cover an area of five acres, 
and give employment to from 1500 to 2000 people, a large — 
tion of them women and children. The factory will contain 
indles and 400 power looms, which willbe driven by engines of 
300-horse power nominal. Would that all other industrial com- 
munities were as prosperous as Barrow-in-Furness. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
April 12, 1870. 
Craries B. Vienoes, Esq., F.R.S., President, in the Chair. 


THE paperread wason ‘‘ The Maintenance and Renewal of Railway 
Rolling Stock,” by Mr. R. Price Williams, M. Inst. C.E. The 
author began by stating that the experience now possessed, ex- 
tending over nearly forty years, enabled the average life of each 
individual part of a locomotive and of other rolling stock to be 
accurately ascertained. Tables were submitted, based on data 
furnished by several engineers, showing in minute detail the ave- 
rage lives and the net cost of the several parts of an engine and 
tender of recent construction, and thence by calculation the mean 
money life of the whole structure was determined. It was shown 
that the lives of the different partsof the engine varied consider- 
ably, from the break-blocks and other small items, which required 
to be renewed every six months, to the side frames, plan axles 
and other parts which lasted thirty years. The first series of 
extensive renewals. which occurred at intervals of five years, con- 
sisted chiefly of the replacement of the brass tubes, and amounted 
during the period of longest life, or thirty years, to £973. The 
renewals of the crank axles followed in periods of six years, and 
cost, during the whole thirty years, £256. The great bulk of the 
renewals, however, took place at intervals of seven and ten years 
and included the engine tires, boiler fire-box, and other costl 

ortions, amounting altogether to £2119 during the same fe me | 

he whole net cost of the renewals in thirty years amounted to 
£4890, equivalent to an average cost of £163 per annum. The 
total net cost being £1788, it followed that the mean money life* 
of an engine and tender of this type was 10°97 years, or practically 
eleven years. Ifthe number of miles run were taken as the measure 
of life, and if 20,000 miles per engine per annum were assumed to 
be a fair average performance in steam, it followed that when an 
engine had run 220,000 miles, an amount would have been spent 
upon it in repairs equal to its first cost. 

It was proposed to divide the life of each part of an engine into 
four periods, called new, good, indifferent, and bad respectively, 
and to obtain certain numerical coefficients from which to ascer- 
tain the mean value during each of the four stages. In estimating 
the value of anything subject to wear and tear, it was the usual 
custom to take half the net cost as the mean value, which was 
equivalent to assuming that the rate of dilapidation was uniform. 
The author, however, pointed out that this was far from being 
the case, the rate of dilapidation being usually slow at first, and 
increasing rapidly towards the end. In the one case the running 
value of the engine at any time during its life would be represented 
by the ordinates of a straight line, commencing with the initial 
cost, and decreasing at a constant rate down to nothing at the end 
of the life; in the other case the value at any time would corre- 
spond to the ordinates of a curved line. which would always be above 
ra straight line of uniform wear. It was proposed, as an approxi- 
mation, to assume the simple hypothesis of the dilapidation in- 
creasing as the square of the time, when the curve alluded to became 
a parabola, and the mean ordinate, or average running value, two- 
thirds of the initial cost. As regarded the periods of time, in 
terms of the whole life, to be assigned to each of the four stages 
new, good, indifferent, and bad, in the first place, one-tenth of the 
life was allotted to each of the periods, new and bad, and for the 
intervening portion of good and indifferent, since the results of 
experience tended to assign a longer period to the former than to 
the latter, five-tenths, or half the whole life, had been allotted to 
the period called good, leaving a remainder of three-tenths to the 
stage of indifferent. With these assumptions the mean value of 
the engine during each of the four stages became as follows :— 
New, 0°993; good, 0 857; indifferent, 0°430; bad, 0°096. 

In an engine of average condition it might be expected that there 
would be parts of it in each of the four states; or, in other words, 
that a certain and definite amount of dilapidation must always be 
present, quite irrrespective of a thorough and efficient maintenance. 
In accordance with the previous assumption, this normal dilapida- 
tion was found to amount to one-third of the net cost. It was 
submitted that the theory on which the above calculations were 
based must, necessarily, give a nearer approximation to the truth 
than the old hypothesis of uniform wear; the result, of course, 
was to enforce a higher standard of efficiency, and to allow a less 
amount of normal dilapidation. From a consideration of the curve 
of dilapidation, it was shown that an engine which was up to the 
standard value might be deemed to be on the point of changing 
from the category of good into that of indifferent. 

A diagram was exhibited representing the successive renewals 
required by an engine of the type previously alluded to, during 
the period of thirty years, or of longestlife. The net running value 
at any time, both before and after each successive renewal, was 
indicated by an irregular curved line, constructed on the hypo- 
thesis of the dilapidation increasing as the square of the time. The 
engine was shown to pass through its mean value, viz., two-thirds 
of its net cost, at 174 years, or 577 of the ultimate life. Allusion 
was made to a paper by Mr. E. Fletcher, ‘“‘On the Maintenance of 
Railway Rolling Stock,” read at the Institution during the session 
1864-65 (vide Min. of Proc. Inst. C.E., vol. xxiv., p. 459), from which 
it appeared that the average money life of the locomotive stock belong- 
ing to the North-Eastern Railway Company was only eight years, 
or considerably below the standard given by the author. This was 
accounted for by the fact, as stated by Mr. T. E. Harrison (V.P. 
Inst. C. E.), that a number of the North-Eastern engines were re- 
built before they were actually worn out, in order that they might 
be replaced bv engines of a different type. 

A practical illustration was given of the mode of applying the 
tables for the purpose of estimating the running value of locomo- 
tive stock. An ideal report upon the state of an engine from actual 
inspection being assumed, and each part of it assigned toone of the 
four categories of new, good, indifferent, and bad, and these separate 
va'ues add+d together, the resu'ting amount gave the value of the 
engine above or below the standard, as the case might be. The 
author was of opinion that similar tables, adapted to the different 
standard types of engines and carriages, might be used with advan- 
tage in the periodical stock-takings, and that by that meens an ac- 
curate and reliable knowledge might be obtained of the actual 
condition of the rolling stock. 

The results previously arrived at had been verified by a compa- 
rison with the actual cost of engine repairs on some of the leading 
English railways. These were illustrated by tables and diagrams, 
Se. rire results being given in the accompanying summary in 

able I. 

The author gave, ina series of tables, the details of the running 
expenses on eleven of the principal English railways, of which a 
summary is given in Table II. 

It was observed that the usual method of taking the cost per 
train mile as the basis of comparison was liable to great objection. 
The average cost of all locomotive expenses, including repairs, on 
the London and South-Western, had only been 8°50 pence per 
train mile. This arose from the fact that the number of engines 
per mile of line was very small. viz., 0°45, and consequently the 





train mil r engine per annum was very great, averaging 
pe teein niles, and in some years amounting to 27,000 miles, 
the avera 


of all the other railways acing aoane 18,500 miles. 
The London and North-Western average only been 16,000 
train miles per annum, while the average cost per train mile was 
9°32 pence. If, however, the cost per engine were taken as the 
standard of comparison, it appeared that -the running expenses on 
the London and South-Western had been considerably above the 
average, being £447 per engine, as against £336 on the London and 
North-Western; whilst the cost of repairs per engine on these 
two railways had been £272 and £229 per annum respectively. 

It was obvious that the cost per train mile and the cost per 
engine were equally inapplicable as a basis of comparison in either 

* It was explained that by the term “‘ mean money life” was meant 
that period during which a sum would have been spent upon the repairs 
and renewals exactly equal in amount to the net cost of an engine. 
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of these two cases ; and the author emmy the advisability of 
taking a certain standard, or nominal train mileage per engine 
per annum, as the divisor instead of the actual train mileage run. 
In the tables given an average of 18,600 train miles had been 
assumed as the standard. This number, it must be borne in mind, 
took into account the allowance made for engines undergoing re- 
pairs ; 50 per cent. only of the whole stock, asa rule, being in 
steam daily. 

The exceptionally large cost of the coal and coke on one of the 
principal railways was noticed ; in most cases, however, the sub- 
stitution of coal for coke had led to a large reduction in this item 
of expenditure. The cost per train mile of the running expenses, 
as also that of repairs and renewals, appeared of late years to pre- 
serve a very uniform outline, which, in the author's opinion, 
seemed to indicate that the rolling stock was more adequately 
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TaBLe I.—Cost of repairs and renewals—Average of past years. 
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running expenses, m arrived at. 
yet: or otherwise of working a line with a small number 
of | tives, and quently obtaining an excessive amount 
of work out of each engine, was touched upon. 

The repairs and renewals of carriages and wagons on the Great 
Northern, the Manchester, Sheffield, and Lincolnshire, and the 
North London railways, were given in a series of tables and dia- 
grams, and the results ap to agree very closely with those 
appended to Mr. Fletcher's paper, previously alluded to, as would 
be seen from the summary of the results in Tables IIT. and IV. 

According to Mr. Fletcher, the average cost per annum, per car- 
riage and per wagon on the North-Eastern Railway, had been £22 9s, 
and £4 8s. 4d., corresponding to a money life of 8°9 and 15°65 
years respectively. 














| | |Average cost 
A law ze cost ‘ae min | of repairsand 
Period of years Average num-| “sent sc eb aaa assum. AVerage cost] renewals per 
over which berof engines! nile train) o i ste . 3 S240, Of Tepairsand| standard 
the average per mile eaten aor poe tt sd a gross renewals per) train mile, 
is taken. worked. annus. enaam. cost per en- train mile. aad oa 
} oe. annum. 
No. No. No. £ Years. | d. 
Great Eastern 18 0°45 | 18,188 221°84 10°819 } 2°8875 
Great Northern se ve 20 O71 | 18,343 228°00 10°526 | 2°8954 
Lancashire and Yorkshire 18 1:05 17,480 195°00 12308 | 25171 
London, Chatham, and Dover.. 64 O74 | 18,680 212°12 11314 ! 27469 
London and Brighton.. .. .. 20 0°67 16,873 262°16 9°155 | | 34465 
London and North-Western ll *0°86 16,095 228-72 10°493 | 2°9862 
London and South-Western .. .. 23 0°45 21,146 272°40 8811 | 35907 
Manchester, Sheffield, and Lincoln 17 0°61 | 19,334 26722 8981 | 34405 
DE cc weed es we se oe 21 0°64 } 18,608 275°24 8720 } 3°5659 
North London St 1°95 | 19,665 356°84 6-726 4°6434 
South-Eastern 205 0°62 17,110 226°44 10°601 29414 











* Number at the present time. 


TaBLe Il.—Running expenses—Average of past years. 
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j e 
Period of years ,., Average number Average cost of Average cost of) TUBDINE  — ex- 
over which the ee one of train miles running ex-| running —_ex-| Se 
average is) ii, ore per engine per penses per en-' pensespertrain| 19 so per en- 
} » g . ; .2 , 
taken. } annum. gine perannum.| mile. gine per an- 
| | num, 
No. | No. No. £ d, d. 
Great Eastern 18 0°45 18,188 430°94 | 5°6854 5°5504 
Great Northern .... .. 20 071 18,343 369°00 4°8538 4°7867 
Lancashire and Yorkshire 18 | *1°05 17,480 35052 | 4°8391 4°5477 
London, Chatham, and Dover 6} | O74 18,650 564°08 72749 | 73062 
London and Brighton ve 20 0°67 16,873 496°76 69972 6°3475 
London and North-Western .. ll *0'86 16,095 336°42 4°5481 3 9356 
London and South-Western... . .. .. 23 0°45 21,146 447°52 5°0597 } 5°7523 
Manchester, Sheffield, and Lincolnshire .. 17 *O'61 19,334 414°52 51731 | 53772 
Midland 3 Oh Pe 21 0°64 18,608 399°76 5°2473 5°2495 
North London oe 9) 66 6 (ee oe owe 8} 1°95 19,665 587°54 71663 75767 
ae ee ee ee eer ee 204 0°62 } 17,110 403°30 56876 5°2323 
* Number at the present time. 
TaBLe II].—Carriage repairs. TaBLe IV.— Wagon repairs. 
ha Soe an ] % = ees ye , a | . 
1S al $328 op. | S82 S855 S bea¢ os28 F | $2 $3 os} 
(33/5 BoS9 g28/ 555 |e oss SEZ SEL ESSE) s |} See ESse 
lg S| 2232 SSR | 228 Saag Eple255 Searls Ses SEs 
an, 45r 3 FR “58 452% 2 zB Sr 8) “SE 45% 
£ dee. years. | d. dec. |d. dec. | £ dec. | years. |d. dec. d. dee 
Great Northern | 20 173 22°24 = 9036 | 0°6939 | 1°5960 Great Northern 20} 1719 | 494 14'876 | 1°4522 | 2°5978 
Manchester, Sheffield, } | ,- . ane sca | g-esos | 1-g795 || Manchester, Sheffield, - ee ee os dtpen | asaare 
and Lincolnshire .. 5 17 | tll4 20°71 8547 | 0°6805 | 1°3725 and Lincolnshire is 17 | 1160 4:18 17°400 | 1°7036  3°4175 
North London Railway | 9| 948 | 35°26 7935 | 2°0913 | 2°8283* | North London Railway | © | 167 } 4°83 16°903 | 0°5181 | 2°9322* 

















Average of five half-years. 





UTILISATION OF THE SEWAGE OF PARIS. 

M. A. Duranp CLAYE, engineer of the municipal service, has 
made a report on the application of the contents of the sewers and 
the purification of the city to the Society of Civil Engineers of 
Paris. 

After stating that in 1850 there were but 130 kilos. of sewers in 
Paris, and that now that city possessed 600 kilos, M. Durand 
Claye gave a short account of the three great collectors—the 
syphon under the Seine at the Pont d’Alma, and the experiments 
made near the outfall of the sewers at Clichy, all of which were fully 
described in THE EnGINEER long since. principally from official docu- 
ments politely supplied at our request, so that there are but afew 
— in this portion of the communication to which we need 
refer, 

It appears that the average outpour of the sewers of Paris is 
222,000 tons per day at Clichy, and 40,000 tons at Saint Denis, 
making a tota! of 262,000 tons. The maximum at Clicky is 
260,000 tons in March and May, and the minimum 172,000 in July 
last year, The emptying of the sewage into the Seine resulted in 
the same difficultie~ and objections in Waris as elsewhere. ‘‘ First,” 
says M. Durand Claye. ‘‘ the solid matters contained in the waters 
of the sewers were deposited in great masses at the mouths 
of the main sewers, and formed large banks, always liable to fer- 
mentation; the removal of these deposits cost the city a large sum. 
Secondly, the impurities poured forth by the two great col- 
lectors were cuncentrated in the right arm of the Seine, and pro- 
duced incontest«ble pollution over several kilos. Above Clichy 
the Seine contains about 14 grammes of nitrogen per ton, while 
opposite the mouth of the collector the proportion amounts to 30 
grammes, or more than one ounce per ton.” 

The results of the original experiments are given in the follow- 
ing terms : — 

‘1. Theemployment of sewage is possible in Paris even in the 
production of vegetables. 

“2. The purification by means of alum succeeds on a large 
seale without extraordinary labour or very costly arrangements. 
The precipitated matter, although not of great power, may be 
used as munure at short distances.” 

We now come to the new und larger experiment. 

On the opposite bank of the riverin face of Clichy is the plain 
of Gennevilliers, presenting five thousand acres of permeable land. 
Behind Argenteuil extend other lands well suited for irrigation, 
and thence the whvle of the sewage might be directed ; but this 
operation would cost an enormous sum of money, and therefore it 
was necessary, as a last experiment, to give the farmers the means 
of ve ES 000 themselves value of sewage as manure. <A credit 
equal £32,000 was opened for a = ractical experiment. The 
works were commenced in Octuber, , and completed in June. 
1869. Two steam engines of forty-horse power work centrifu 
pumps, which lift tons of sewage water in ten hours ; the 
water is conveyed through « cast iron tube twenty-four inches in 
diameter, and two thousand metres long, and is received ina 
basin which gives a pressure of from three to four metres in the 
highest parts of the plain. Around this reservoir are fifteen acres 
of land purchased by the city ; from the bottom of the reservoir 
the waters are conveyed, by means of stoneware pipes eigtiteen 
inches in diameter, to fields lying at a distance of pm five hun- 
dred yards. The overflow is distributed over the lands around the 
reservoir, so that all the sewage is either poured upon the land or 

urified in basins provided for the purpuse before being turned 








into the river. 
The land purchased by the city was offered to the market 


+ Average of three half-years. 





gardeners of the neighbourhood, forty of whom undertook its cul- 
tivation, the sewage being supplied free of cost. The soil was 
unusually poor, but in two months it was converted into a luxu- 
riant market garden. This experiment taught the gareners the 
value of the sewage ; they desired to try it on their own grounds, 
and there are at present one hundred acres under cultivation with 
magnificent results, the sewage being conve\ed to a distarice of 
about a mile and a-half from the reservoir. The whole of the 
6000 tons of ona is now utilised, so that the purifying basins. 
have not been used since last October. 

“The result,” says M. Durand Claye, may be expressed in a few 
words. That which was only regarded as a mere experiment has, 
with the aid of the cultivators of the soil, become a regular service, 
and has, bythe union of agricultural and chemical processes, solved 
the grand question of purification.” 

The engineers of the city have laid before the authorities a plan 
for the utilisation of the whole of the sewage of Paris. The soil is 
being examined as far as Conflans, in the department of the Seine 
d‘Oise, to ascertain its power of absorption. At Gennevilliers a 
hectare (two and a-half acres) absorbs as much as 400,000 tons, but 
it is not certain that other soils will take us much. M. Durand 
Claye is an advocate for gradually doing away with the noisome 
custom of cesspools, and turning all the refuse of the city into the 
sewers ; and when we consider that the companies engaged in 
taking away the night soil receive about £300,000 a year, and that 
the nuisance in the town is abominable, we can quite understand 
the — tance of such a change, especially as the manure obtained 
from that source is not remunerative. M. Durand Claye, however, 
is no visionary. He looks matters fairly in the face, and says that, 
although the economy of the proposed system will be great in the 
end, “ purification will for some time be the only advantage 
and hat th 

t us suppose that the city never gains a penny, but only 
purifies its river, turns barren soil into luxuriant gardens, escapes 
the horrors of the night carts and nightmen, and clears its atmo- 
sphere of mephitic vapours—will it not have achieved the greatest 
triumph of which it can boast ? 

Of course, satisfactory as is the experiment at Gennevilliers, it 
is only an experiment «after all, but it is one that holds out a fair 
prospect of success for the larger undertaking; and we i 
already to be a little jealous, and to fear, not that our Parisian 
friends may succeed, but that they may after all leave us behind. 
We started well and early, like the hare in the fable—is the moral 
to be carried out? 








SourH Kensincton Musevum.—Visitors during the week ending 
16th apail, 1870 :—On Monday, Tuesday, and Saturday (free), 
from 10 am. to 10 me Museum, 14,176; Meyrick and other 
galleries, 4031. On Wednesday and Thursday (admission 6d.), 
from 10 a.m. till 6 p.m., Museum, 1412; Meyrick and other 
— 158; bier] 19,777; average of corresponding week in 
oma 11,943. Total from the opening of the Museum, 

, 

LAUNCH OF THE BOHEMIAN.—On the 16th inst., shortly before 
high water, Messrs. Harland and Wolff launched from their iron 
shipbuilding yard, Queen’s Island, Belfast, a first-class iron screw 
steamer of 410ft. in length and 3100 tons register, for 
Messrs John Bibby, Sons, and Co., of Laverpeds, to trade between 
Liverpool and the Mediterranean. The new steamer will be 

ue rigged, with four masts, and isin every — a sister ship 
to the Bavarian and Bulgarian, launched from same yard a 
short time ago, and for the same owners. 
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RAILWAY MATTERS. 


A RUMOUR is current that Mr. W. P. Price, M.P., chairman of 
the Midland Railway Company, is to be created a baronet. 

Tue Great Southern Railway of Buenos Ayres Company have 
réceived advices that the line sustained no damage from the recent 
storm at that city. 

In four States of the Union—the two Carolinas, Georgia, and 
Forida—twenty great railroads are in process of construction, while 
in the rest of the South forty other new railways are in hand. 

THE Bristol and Exeter Railway Company are taking the lead 
in a movement for making railway waiting-rooms attractive. The 
first-class waiting-room at St. David’s station has been hung with 
large, fine paintings in oil and water-colour by Mr. W. Widgery, 
of Exeter, This isan example worth following. 

THE works on the Dublin and Antrim Junction Railway have 
been recommenced, and the line is to be completed before July, 
1871. The length of line is eighteen und a-half miles, and when 
- it will afford the shortest route to Dublin from Antrim and 
all stations north of Antrim on the Northern Counties Railway. 
The contractor for the works is Mr, Tredwell, of Birmingham. 

THE Skye line now being constructed by an independent com- 
pany will be opened for traffic on the 1st of July next, by which a 
new and expeditious route between Edinburgh, Glasgow, London, 
and all parts of the south and the north-west Highlands and islands 
of Scotland will be opened to the public. The traffic which will 
flow over this route will traverse tie Highland line from Dingwall 
to Perth, a distance of 162 miles. 

Tue chairman of the Whitland and Taff Vale line says the land 
for about ten miles of the line has been arranged for, and he hopes 
no difficulty will arise as to the remaining four miles. They have 
been sadly disappointed at the few shares taken by the great land- 
owners, but the fre-holders and tenant farmers of the district have 
subscribed most liberally. The original estimate of the cost of the 
line has been fully confirmed by subsequent surveys. Their only 
difficulty now is the landowners, and he much regrets that they 
take but little interest in a scheme that will benefit their property 
materially, The preliminary expenses, including the cost of the 
i the surveys, and, in fact, everything up to the present time, 
is 

THe New York Times notices the increasing amount of the 
deena now constantly made on Europe in consequence of the 
supply of new railway securities created for sale in Frankfort, 
London, &, Some of these railway loans are ‘‘ unknown in the 
New York market,” and their amount altogether is stated to be 
“*much larger than the American public had supposed,” and the 
remark is made that itis “difficult at present to conjecture where 
or when the operation is to cease, or to be materially checked.” 
All that is known in New York is that Germany and Holland are 
supplying vast sums of money, and Knglai.d and Wales large ship- 
ments of rails, in exchange fur the mortgage bonds in question ; 
and, under the circumstances, the New York Times expresses a 
doubt as to the general quality of the iron sent out. 

Tue report of the Glasgow City Union Company states that the 
works on the through line, from Pollokshields Junction to the 
junction with the Coatbridge Railway, or about two-thirds of 
the whole length of the line, have been prosecuted with such 
vigour that it is probable it will be completed by the end of 
June. The St. Enoch station, in Dunlop-street, and the approach 
thereto from the main line, will be handed over to the Glasgow and 
South-Western Railway next month in time for the summer ar- 
rangements. To meet the cost of the extended station, the di- 
rectors propose to take authority to exercise the borrowing powers 
of the company to the extent of £66,666. The rent of the exten- 
sion of the station will be appropriated to the payment of the 
interest on those debentures. 


AN adjourned sitting for examination and discharge in the 
bankruptcy of Charles Henry Turner, late chairman, and since 
deputy chairman of the Great Eastern Railway Company, described 
as of St. John’s Lodge, Upper Hamilton-terrace, Marylebone, 
was held on Wednesday last. The adjudication was made in 
September last on the petition of Mes-rs. Field and Og., stock- 
brokers, Warnford-court. There have been several private exami- 
nations, but it is only within the last few days that the bankrupt 
has filed his accounts. They disclose an aggregate liability of 
£72,969, of which £47,652 is stated to be due to unsecured creditors, 
and £21,283 to those holding security, beside £4000 on accommo- 
dation bills. The assets are stated at £2980; property held at 
security, £14,605, leaving a deficiency of £55,384. The expenditure 
is put down at £1000 a year for the two years preeeding the bank- 
ruptcy. An adjournment was ordered until the 30th of May. 

THE report of the directors of the Recife and Sao Francisco Per- 
nambuco Vompeny (Limited) explains the fruitless efforts made by 
them since the last general meeting, through his Excellency the 
Brazilian Minister, to obtain from the Imperial Government any 
satisfactory reply as to an advance of £16,000 for providing addi- 
tional rolling stock; and with respect to the most important 
matter, the settlement of the promised extension of the guarantee, 
they have received no reply whatever. In the meantime the traffic 
continues to increase, as shown by the published returns, at a 
ratio in itself most encouraging ; but it has become so great as to 
overtax the powers of the company to meet, with its present very 
limited supply of rolling stock, the demands made upon it for the 
transport of goods and passengers. The efiurts of the company’s 
able manager, Mr. Mann, and the whole of his staff, have been 
strenuous and unwearied. To accomplish what they have done 
they have been compelled, ‘besides constantiy running special 
goods trains, to work incessantly, not only on week days, but on 
Sundays and saints’ days also.” To such an extent has the 
need of more rolling stock now become apparent that the Engineer 
Fiscal of the province of Pernambuco has felt himself compelled 
to make public a lengthened statement of the various attempts 
which he has for the last ten years made to awaken the Imperial 
Government— who alone would benefit by the increase in the re- 
ceipts—to its necessity, and to the serious loss which the province 
is sustaining from the policy pursued. 

THE quantity of coal sent to London by railway during the last 
three months was considerably larger than for any corresponding 
period since the London and North-Western commenced carrying, 
in 1845, when it was credited with 8337 tons. For the first 
quarter of the present year the Great Northern carried 285,317 
tons ; the Midland, 239,020 tons ; London and North-Western, 
233,747 tons ; Great Eastern, 132,323 tons ; and the Great Western, 
119,562 tons. The tota] quantity for the quarter being 1,020,320 
tons, aguinst 734,517 tons for the corresponding period of last 
year, showing the very large increase of 285,803 tons. The Derby- 
shire colliers obtainec the largest portion of the increase, Clay 
—— which now pends oom Be a of all the ia 
entering the metropolis ilwa; i tons more 
for the corresponding onal of last year. The tonnage 
sent by eight of the principal collieries on the Midland line be- 
tween Eckington and Nottingham was no less than 63,598 tons. 
The increase on the Midland for the quarter altogether was 118,038 
tons, or nearly double the quantity it conveyed for the same 
quarter of 1869. The increase on the Great Northern was 47,723 
tons ; on the Great 46,938 tons; and on the London and 
North-Western, 57,242 between the two periods named. Of 
the Silkstone coal—a great favourite in the London market—there 
were only sent during the past quarter 38,213 tons, against 
37,728 tons for the same quarter of 1869. A much larger 
quantity, no doubt, would have been sent but for the dispute at 
the Thorncliffe collieri on account of which 9000 tons less were 
sent to London during the last three months than for the same 
period of last year. The large increase in the tonnage of coal 
sent by railway has kept the sea-borne com vely stati 
the increase on the quarter compared with 1869 being only 258 
tons, against 285,803 tons by railway. 





NOTES AND MEMORANDA. 


A very ancient, substantially-built well, 60tt. deep, has been 
discovered in the Gallowgate of Glasgow. 

M. Ovpemons has succeeded in making an alloy of zinc and iron. 
The new metal, which contains 4°6 per cent. of iron, is remarkable 
for its whiteness and tenacity. 

Nature is informed that the Duke of Devonshire will probably 
be the president of the Royal Commission to inquire into the 
Present State of Science in this country. 

M. Scarnz states that platinum brought to bright white heat 
by means of the ignition of a mixture of hydrogen and carbonic 
oxide gases, yields a light which, in relation to good coal gas, is as 
1°24 to 10. 

OPERATING with an electro-magnet of very moderate strength, 
Mr, Graham found that while an oblong fragment of electrolyti- 
cally deposited palladium was deflected from the equatorial by 
10 deg. only, the same fragment of metal, charged’with 604°6 times 
its volume of hydrogen, was deflected through 48 deg. 

Lonpon and Paris have doubled their population since 1832 ; 
in Vienna the increase has been stil! greater ; Liverpuol has almost 
tripled her population. But we learn from Cosmos that Berlin 
surpasses the examples we have just cited, inasmuch as the ratio 
of the present population to that of 1832 is as 3°2 to 1. 

THE consumption of tobacco for the year just ended was at the 
rate of 14 lb, per head In 1867, the quantity consumed was 
41,048,000 Ib.; in 1868, 41,280,000 Ib.; and in 1869, 41,719,000 lb. 
The increase may be accounted for by the increased poyiulation. 
Some kinds of tobacco appear to be much more injurious than 
others, and shag, so much used by the English working men, is 
perhaps the worst. 

Tue internal use of amylic alcohol, even in smal! quantities, being 
very deleterious, it is important that its presence in spirits and 
alcohol should be rapidly tested. This is done by pouring the sus- 
pected alcohol into a burette, mixed with its own bulk of rectified 
and pure ether, and also its own bulk of water, when, after the 
mixture is gently shaken, the other will become separated from the 
rest of the fluid and float to the top, containing in solution the 
whole of the amylic alcohol present in the burette. The ether is 
removed by a pipette, and, on being left to evaporate spontaneously, 
will leave behind the amylic alcohol, readily detected by its 
offensive smell. 

THE New York journals announce that in the neighbourhood of 
Charleston, a short time azo, considerable deposits of pho-phate of 
lime was discovered, stretching over an area of about seven hundred 
acres. The beds of this phosphate are from forty to sixty centi- 
metres in thickness, and it is calculated that the entire deposit has 
a value of above 6,000,000 dollars. This phosphate, which is 
more fertilising than Peruvian guano, can be sold at Charleston for 
six dollars a ton; and for facilitating its sale, the proprietors have 
resolved to excavate a canal two miles in length, fifty feet wider 
and three deep; which, starting from the deposit of phosphates 
falls into the river Arkley, which passes the town of Charleston. 

THE New York Technoloyist , new magazine, especially devoted to 
engineering, manufacturing, and building, published in New York, 
describes a new contrivance for preventing people looking into a 
room, while light is not excluded. It consists of a number of 
glass rods arranged either vertically or horizontally, and secured 
together by appropriate frames, forming a series of cylindrical 
lenses which break up the light and throw it into every part of the 
room, thus producing a soft and diffused glow which is very 
beautiful and pleasant, The glass rods may be of any colour, and 
by an arrangement of the colours very beautiful effects can be 
produeed. e contrivance is the invention of Mr. Demuth. The 
idea is ingenious, but the rods ought to be protected from injury, 
we think. 

Ir is not as universally known as it should be that muddy water 
may be cleared with a comparatively very small quantity of alum. 
It is a peculiar property of this substance that, when in solution, 
it will combine with the most foreign particles in suspension, or 
even in solution. In fact, on this property is founded the manu- 
facture of the es used in painting, the dissolved colouring 
matter being precipitated by alum. In the same manner, all dirty 
colouring matter in @ pailful of water may be precipitated by dis- 
solving init a piece of alum as small as a hickory nut, or even 
smaller, according to the degree of impurity of the water. Simply 
dissolve the alum, stir up, and let it settle. Along the Missouri 
and Mississippi rivers this method is frequently employed. When 
no excess of alum is used, this also is mostly carried down in the 
deposits. 

THE Philadelphians are engaging very extensively in the manu- 
facture of artificial ice. The materials employed are water, 
ammonia, steam and salt. The retort is used for the heating of the 
ammonia, A coil of pipe, through which steam passes, winds 
around the interior. Eight hundred gallous of the ammonia are 
poured into the retort, and about twenty-four pounds of steam 
applied. The gas arising from the ammonia is conveyed into a 
pipe at the top of the retort. The pipe passes into a cooler filled 
with water, and thence into the liquefier. It is now thoroughly 
chilled and becomes a freezing cold liquid. Connected with 
the condenser is a pipe which carries the liquid into a 
series of pipes, which diverge through a freezing box. The 
latter is filled with a strong solution of salt and water, which, 
with the aid of the liquid ammonia in the pipes, causes an 
intense cold. Into the freezing box are introduced forty-eight 
brass boxes filled with fresh water, each of them producing 
a twenty-four pound slab of ice, four inches in thickness, two feet 
in length, and one in breadth. It requires four hours to freeze the 
forty eight boxes. The cost of this ice is about fifty per cent. less 
than that of ordinary ice. 

M. BrREMOoND, of Vincennes, in a lecture delivered at a late séance 
of the Academy of Medicine, states that he believes he has irre- 
fragably proved the occurrence of absorption by the skin of 
a medicinal substance, even when this is not volatile, as in the case 
of iodide of potassium. From Scientific Opinion we learn that in 
a first series of experiments he exposed the skin to the action of a 
vapour bath charged with salt, gradually raised to a temperature 
of 113 deg. Fah., forhalf an hour. Two hours afterwards iodide of 
potassium was observed in the urine, though it could only have 
entered by the skin. In other experiments he found that no ab- 
sorption ordinarily occurs unless the temperature of the vapour bath 
exceeds the normal heat of the body by at least one or two degrees, 
and the exposure have lasted for at least half a minute. Whilst 
in a third series he states, as the result he has obtained, that even 
at 95 deg. Fah. absorption may occur, provided the body have 
previously been exposed to the action of a vapour bath, and after- 
wards vigorously soaped and rubbed, by which means all the oily 
material is removed. These experiments explain the different re- 
sults that have been obtained by various observers. 


M. Bontemps, the managing director of the celebrated glass- 
works at Choisey-le-Roi, has arrived at the following results in 
connection with the coloration of glass under the influence of direct 
sunlight : Within three mouths after having been exposed to sun- 
light, the best and whitest glass made at St. Gobain is turned very 
distinctly yellow ; extra white glass (of a peculiar mode of manu- 
facture) become even more yellow, and gradually assumes a 
colour known as pelure d’oignon ; glass containing 5 per cent. of 
litharge was also affected, but far le-s perceptibly ; crystal glass, 
made with carbonate of puotassa (the other varieties referred to 
contain carbonate of soda), litharge, and silica, was not at all 
affected ; lish plate-glass, made by the British Plate Glass Com- 
pany, and exhibiting a distinctly azure-blue tinge, remained also 
unaffected. The author attributes the coloration, which begins 
with yellow, and gradually turns to violet, passing through red 
pelure @oignon, to the oxidising effects ot the sun's rays upon 
protoxides of iron and manganese contained in glass, 
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MISCELLANEA. 


THE mid-Channel cable has been laid from Porthewron to the 
Wolf Rock, and buoyed. 
_ THE ship Le Boréal, intended for the new French arctic expedi- 
tion, is still in port at Havre. 
WoRKMEN are busily engaged laying the keel and bending 
the timbers of the new despatch vessel Lively, ordered to be built 
at Sheerness. 


Tue works of Mr. E. Finch, of Chepstow, are about to be merged 
intoa joint stock company limited, Mr. Finch himself continuing 
tue management. 

THE south-east transept of Ely Cathedral is in a critical state, 
and the Dean and Chapter have accordingly direeted this portion 
of the building to be shored up, 

Tue Post is informed that it is proposed to confer a baronetcy 
upon Mr. Daniel Adolphus Lange, in consideration of the services 
rendered by him with regard to the Suez Canal. 

A concession for the laying of a cable from Constantinople te 
Odessa has been granted toa company, which is represented at 
Constantinople by M. Coumbari, director of the Observatory. 

BLACKPOOL wag the scene of much re oj:ing on Monday last, 
when a new promenade, garriage drive, and sea-wall, which have 
just been completed, and have cost £60,000, were formally opened 
to the public. 

TuHE Towersubway is not yet fully open for public traffic. The lifts 
take about twenty seconds to asceud or descend, and the omnibus 
is conveyed through the subway in about one minute and a 
quarter. 

A LARGE number of prizes for investigations in physical science 
are offered by the Dutch Soeiety of Experimental Science. Par- 
ticulars may be obtained by applying to the secretary, Dr. Van 
Der Pant, of Rotterdam, 

THE following appoinfments by the Admiralty as chief engi- 
neers were gazetted on Friday;—Charles A. O'Dwyer, Joseph 
Lovering, and Thomas FP, Simmagg; Inspector of Machinery Afloat, 
William George Wratten. 

THE Darien surveying expedition is reported as going on satis- 
factorily. A fine map of the gguntry is being constructed, and 
already large queaiite of mahogany, sugar-canes, india-rubber 
trees, and plaintains have been found. 

Tue boiler-makers in the extensive engineering works of Messrs. 
Peacock, Beyer, and Co., West Gorton, Manchester, last week 
succeeded in obtaining an advance of 2s. per week, consequent 
upon the briskness of trade at the present time. 

EVENING technical schools are to be established in the chief 
towns of Massachusetts. A museum of mechanical inventions and 
models of machinery is to be formed in connection with each, and 
there is to be one instructor for every twenty-five pupils. 

Tue Briton, 10 guns, screw corvette, will be ready for the first 
trial over the measu:ed mile, at the Maplin Sands, off Sheerness. on 
Wednesday next, the 27th inst. From the construction of the Bri- 
ton, more than ordinary interest attaches to the result of the 
trial. 

THe undermentioned officers have been confirmed by the Ad- 
miralty in the rank of engineer, with the seniority stated against 
their names: Frederick Pursell, December 13, 1866; Francis 
Thomas Russell, March 23, 1567; Charles Benjamin Hargrave, 
August 27, 1867. 

Tur Native Guano Company have proposed to the Board of 
Works to utilise their sewage both at Crossness and Barking, and 
in proof of their ability to do this, offer to place their works at 
Hastings and Leamington under a competent committee of inspec- 
tion, and to defray the expense of the examination. 

On Wednesday the Town Council of Newcastle confirmed the 
agreement with the Tyne Improvement Commissioners for the 
transfer of the council's five-cighths of the coal dues for the sum 
of £125,000, and also confirmed the council’s assent to the passing 
of the commissioner’s Tyne Improvement Bill, now before Par- 
liament. 

THE report of Lieutenant-Colonel Hutchinson, who was ap- 
pointed by the Board of Trade to inquire into the eauses of the 
accident on the Ist of January at the Forgandenny station of th« 
Caledonian Railway, has been issued. The conclusions arrived at 
are that the accident was caused by the absence of signals, the 
use of carriages of an inferior and worn deseription, aud the 
absence of break power. The use of this inferior stock is attri- 
buted to the competition between the Caledonian and North 
British Railways. 

MASSIVE iron armour-plates, weighing fiom 10 tons to 14 tons 
each, and 10in, thick, have arrived at Pembroke Dock from Shef- 
field, for the Thunderer, ironclad ay of war. The plates have 
been conveyed to Pembroke over the Pembroke and Tenby Rail- 
way, and haye been sent from the station on a heavy waggon drawn 
by ten or twelve horses, but in a short time this inconvenience 
will be avoided by the construction of an extension of the Pemb oke 
and Tenby line into the Dockyard. Large quantities of Welsh 
steam coal have been stored in anticipation of the arrival of the 
Channel fleet. 

In a paper addressed tothe Academy of Sciences, MM. Mille 
and Durand Claye discuss the advantages that might accrue to 
agriculture were the filth of Paris properly employed. All the 
organic matter which infects the Seine, apd is ultimately washed 
into the sea, annually represents 1,500,000 tons of manure. At 
present, by a very simple system, between 5000 and 6000 cubic 
metres of the foul waters of the Clichy eollector are daily raised, 
and let flow to the beginning of the plain of Genevilliers, where 
they constantly fertilise about forty hectares (100 acres) of otherwise 
unprofitable land. 

Tue ground is being cleared for the new buildings of Owens 
College, Manehester. The part which will shortly be commenced 
is to form one side of an oblong quadrangle, The chemical labora- 
tories will be larger than any now existing in England, and than 
most of those of Germany, and they will easily accommodate one 
hundred students. There will also bean extensive physical labora- 
tory and a good museum of geology, comparative anatomy, and 
zoology. The college is by no means exclusively devoted to 
science, and there will be well arranged lecture-rooms for the 
various branches of the Arts department. 

A PLAN has been submitted to the markets committee for the 
enlargement of Billingsgate Market by means of a floating covered 
way, to extend the entire length of the Custom-house quay, and 
of sufficient width to give an addition of four times the space of 
the existing market, with which it is proposed to connect it on the 
river side, so as in no way to obstruct the navigation, nor inter- 
fere with approaches to the quiy. Considering the scarcity of 
land space in the vicinity, there is reason to believe that a plan for 
utilising the useless mud shore will meet with all proper atten- 
tion. The proposed structure is to be of a suitably ornamental 
character. 

THERE is just now an active business doing in iron shipbuilding 
in Hull, so that a large number of hands are kept at work. One 
firm, that of Messrs. Humphrys and Pearson, are engaged in con- 
structing four steamers of at tomymage. Three are being 
ailey and Leetham, and one for Messrs. Brown- 
low, Lumsden, and Co. On Thursday last a beautiful screw 
steamer was launched from the Kingstone Ironworks, which has 
been built for Messrs. T. Wilson, Sons, and Co. The steamer, 
which is a very fine one, was named the Erato, by Miss Bolt. Her 
dimensions are—Length, 258ft.; beam, 346ft.; depth, 18ft.; and 
tounage, 1500 tons. The vessel has been especially designed to 
carry a heavy cargo on a very light dooms. After the launch the 
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| fitted with compound engines of L0-horse power, 
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INSTITUTION OF NAVAL ARCHITECTS. 


** On the Compound Marine bare Engine, by Arthur Rigg, jun., 
ester. 

Compound engines of various kinds have been made ever since 
Mr. Hornblower took out his patent in 1781, but they differ less 
in their general principles than in the number and arrangement 
of the cylinders and other mechanical details. They were originally 
used for pumping at the Cornish mines, but experience proving 
that they possessed no real advantage over single engines, they 
have fallen into disfavour, and gradually into disuse. Indeed, 
when it is considered that the power of such pumping engines is 
not expended in raising water in the first instance, but in lifting 
ponderous rods, whose descending weight raises the water, it is 
obvious that a sudden and very extreme pressute at the beginning, 
which gradually reduces by the ex,ansion of the steam, is an 
advantage in the single engine and not a demerit. For this 
extreme pressure takes place at the proper moment for overcoming 
the inertia of the reds, and the space through which they must 
be raised ought to be completed by momentum. 

When the expanding steam has reached the practical limit of its 
power, very high degrees of expansion are noi advantageous, for 
more is lost by weakening the engine, extra friction, &e., than is 
gained by economy of coa!, and it seems to be the eoticlusion of 
much practical experience that an expansion to about eight times 
the original volume with steam of the average pressures, gives the 
best practical efticiency with the Cornish pumping engires. 

When engines «re required for marine purposes this varving 
pressure upon the piston becomes an insuperable obstacle to high 
expansion in one cylinder, for an uniform power is of the utmost 
value, not only to improve the propelling, but also to avoid the 
disastrous consequences of frequent irregular strains upon the 
machinery. 

In order, therefore, to secure the economy resulting from high 
degrees of expansion along with an uniform strain tpon the 
machinery and a regular driving power, compound engines are the 
best for marine purposes, aud are rapidly coming into general favour. 
Many old engines are being compounded, and few new ones are 
constructed on any other principle. 

The usual type of compound engine is that of the engities of the 
steamship Kelpie. These engines are made by Messrs. Riehardson 
and Sons, of Hartlepool, from the designs of Mr. G. W. Jaffrey. 
The high-pressure cylinder is 25in. diameter, and the low-pressure 
cylinder 43in , both having the same stroke, 36in., and their cranks 
are set at 90 deg. with éach other. ‘The smaller cylinder is pro- 
vided with an expansion valve, by the use of whieh the best 
practical degree of expansion can be ascertained. Surrounding 
this cylinder is a large dpen space, into which the steam passes on 
its way to the second cylinder, and is permitted to accumulate 
until the valve of the low-pressure cylinder opens to admit it 
therein. The capacious character of this receiver exercises a most 
beneficial influence in preventing back pressure, as shown by indi- 
eator diagrams. 

: the high-pressure eylinder steam is cut off by the expansion 
valve at points below 214in., which is full gear, but in the low 
pressure cylinder the expansion begins invariably at three-quarters 
of the stroke, the total expansion in both being as 1 to 6°77 times 
the original volume. Each piston has two piston rods, giving great 
stiffness, and a most convenient crosshead. 

In order to start this elass of engine it is necessary to adtnit 
steam direet from the boiler into the larger cylinder by a pipe; and 
without this arrangement it would not be possible to managé such 
engines, and even with it there is at times a difficulty in starting 
some of them. 

Another type of compound engine results originally from the 
conversion of old engines merely by the addition of high-pressure 
cylinders above the existing cylinders, prolonging the piston and 
valve rods, re-arranging the steam passages, aud using the original 
gear. By this system two separate independent compound engines 
are made, each using the same condenser. One of the original 
air-pumps is used still for the same purpose, and the other becomes 
a circulating pump for the surface condenser. 

Type 3 is the same as Type 2, except that it has only one 
high-pressure cylinder above one low-pressure cylinder, and both 
pistons are on the same piston rod, and act upon one crank in the 
manner represented by the engraving. 

For all marine engines of moderate size this would be the 

pest, most compact, and best arrangement, but from the diffi- 
culty of starting and reversing consequent upon the dead centres 
of the single crank. Many plans have been tried for overcoming 
this difficulty, even to the cumbtous one of a large fly-wheel, 
which is of no use when the crahk stands upon its centre. The 
fly-wheel, too, is a considerable inerease to the load a vessel has to 
bear; first, its actual weight reduce’ the cargo that might be car- 
ried; and, secondly, it offers resistance to the easy motion of the 
ship. Such a fly-wheel resembles nothing so closely 4s an enor- 
mous gyroscope mounted upon an admirable universal joint. It 
is well known with what energy a little gyroscope resists attempts 
to change its plane of rotation; so likewise, but on a far vaster 
scale, the operation of the fly-wheel in the ship resists the freedom 
of pitching, and throws a very heavy strain, not only upon the 
bearings of the engine shaft, but also upon the ship itself. The 
resistance to pitching, aud the strain on the engine shaft and ship 
framing consume power, and therefore reduce progress. Now 
since power is derived from the engine, it may be expressed in 
terms of coal consumed. The fly-wheel, then, is an appliance 
not only imperfect, but actually injurious to the engine, the ship, 
and the speed. 

A method of turning the crank over its dead centre should be 
light and simple, worked by the usual handles, and be a store of 
power that will enable the engine to start from whatever position 
of the crank it may have come to rest; in short, it ought to give 
to the single crank compound engine, Type 3, the same uni- 
formity of driving power as may be now attained by compound 
engines of Typés 1 or 2, with the cranks set at right angles to 





each other. Ah apparatus of this kind has beeh contrived and 
successfully used by Mt. Macgeorge, of this city, and the atithor of 
the present paper, atid the principles of its action will be ibed 


ater on. 

The first inquiry of interest is to ascertain the beat grade of ex- 
pansion to use With steam of the usual pressures, avoiding both 
extremes, namely, the waste of steam containing useful energy, 
or the Mm oy expansion, so far as to redtice the power of the 
engines w that which their size and cost ought to furnish. 
These points Were illustrated profusely by indicator diagratis. 

The folloWing table gives the general results :— 

Fic. 1.—Bxdines of S.S. Kelpie.—Performance with different grades of 
; expansion. 
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12in. 1to 12 | 47 | 64 | 50 |26°5/23°3/6°25| 133 | 105°8 | 238°8 
Sin. Omitted on account of the engine priming. 
ain, 1 to 86 | 68 | 52 | 58 25517143 | 79 | 50 | 138 


‘When cutting off steam at 22in. this engine consumes 6 tons 
16 ewt. of coal daily, which, taking the indicated H.P. = 344 at 
68 revolutions per minute, will realise 1-H.P. per hour by the 
consumption of 1°84 Ib. of fuel, which is the usual working expen- 


diture. 
In order that the driving power be uniform it is necessary that 





the cranks shall stand at right angles with each other ; but there is 
an objection to this arrangement in compound engines of this 
kind, because the low-pressure cylinder makes its largest demand 
upon the steam while none is entering the reservoir from the high- 
pressure cylinder, and the exhaust from the high-pressure cylinder 
enters into a partly closed reservoir. The only possible arrange- 
ment for meeting this difficulty is that, namely, the capacious 
character of reservoir between the two cylinders, and as expansion 
therein takes _— without doing any work, radiation will be the 
chief source of loss. 

In the majority of instances, however, the influence of the im- 
perfect accommodation for the steam may be traced on the indi- 
cator diagrams. To remove this difficulty is to place the cranks 
opposite or pein! opposite to each other. 

The most suitable arrangement for accomplishin both conditions 
of easy passage of steam and regular driving is the double set of 
engines; but it is very complicated, and a single framing crank 
and two cylinders, with the turning gear to obviate tH® dead 
centres, forms the cheapest engine, and fulfils all conditions 
in the most complete and efficient manner. 

Economy of Compound Engines. - To illustrate this question, no 
better examples can be given than the same engine and ship before 
and after conversion, and now altered into compound engines of 
the class described as 2. The original engines, in ote case, whose 
eslinders wéfe 38in. diameter and 30in. stroke, boiler pressure 
23 Ib., and revolutiohs per minute, sixty, indicated 360-horse 
dala coal, thirteen and a-half tons per day, equal 3°51b. per 

our per hotse-power. These engines are now altered into a pair 
of compounds by the addition of cylinders 2lin. diameter, the 
original 38in. eylinders being used for low pressure. Of course 
surt:ce condensers are aded, with the usttal arrangements. The 
boiler pressure is unfortunately limited to 45!b. per square inch, 
owing to the engines not having been originally intended for high 
pressure; but no doubt the existing advantages of compounding 
would have been greater if the pressure could be raised. The 
results of conversion are —Horse-power of high pressure cylinders 
equal to 231; horse-poWer of low-pressure cylinders equal to 223; 
total, 454-horse power; and the amount obtained from each pair 
of cylinders may be considered alike for all practical purposes; and 
Lhorse power is produced by a consumption of 2°22 lb. of coal. 
The contrast in economy and power between the old arrangement 
of an ordinary double engine and the new system of a double 
compound engine is sufficiently obvious. In the one case 360- 
horse power is produced by burning thirteen and a-half tons of 
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coal daily; in the other case 454-horse power is produced by 
burning 10°8 tons of coal daily. 
Pressure acting tangentially to the Crank.—Allusion has been 
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frequently made to the advantage of an uniform driving power, 
and it will be well to place this question in such a light that the 
different — of compound engines shall be clearly seen 
in relation to their twisting power upon the serew shaft. In order 
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to know the effective pressures acting at right angles to the 
radius upon the crank pin, a simple calculation gives the 
diagrams 3, 4, and 5. These represent the actual tangential 
pressures upon the crank pin in tons set off upon a circular base 


Fie 4. 
HP. CYLS 








SCALE gin=1TON 


line to scale of one-eightieth of an inch to the Py A more 
extensive instance of the irregular driving powet of this class of 
compound engine is given in Diagrams 1,2, and 3. In this case the 
high-pressure cylinder is 46in. diameter; low-pressure cylinder, 
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80in. diameter; stroke, alike in both, 39in. diameter; angle of 
cranks to each other, 135 deg.; horse-power of high-pressure 
cylinder —_ to 403°5; horse-power of low-pressure cylinder 
equal to 551; total, 954°5-horse power. Fig. 3 represents the 
tangential pressures upon the high-pressure crank, and Fig. 4 








those upon the low-pressure crank, while Fig, 5 shows the com- 
bined action of both. Ata and 2 (the dead centresof the high- 
pressure cylinder) the tangential pressure upon the crank pin is 
five tons in the combined diagram, while the maximum pressure is 
fifty tons—a variation of 1 to 10. Contrasting in the most striking 
manner with these results are the diagrams now calculated from 
the converted engine, Type 2. 

Conclusions jrom the foregoing calculations on the tangential pressure on the 

crank e@prcle. 














Minimum | Maximum 
Description of engine. | tangential | tangential , Variation. 
| pressure. | pressure. 
Engine with cylinders side by | 
6 Se BO ae aera 5 tons 22tons | 1to4-4 
Steam for one cylinder enters the | 
other ci: A+: nao om a 50 tons ltol0 
Duplicated engines with one 
cylinder above the other .. .. | 9°31 tons 135 tons | 1 to 146 


In converting old engines, therefore, it may be concluded that the 
better plan is to leave the original cylinders in use for low pres- 
sure and to add high-pressure cylinders above them, and not to 
displace both cylinders and work one engine by the exhaust steam 
from the other. It is easy to apply the same considerations to 
new engines, and the plan of one cylinder above the other 
described as Type 3 is better than Type 1 from its giving a better 
distribution of the steam in the first instance, and from its being 
much cheaper to construct, and lighter in weight. Added to these 
advantages, there is the important commercial consideration of 
occupying less valuable space in the ship than any other kind of 
engine. The second cylinder fills a space that under no circum- 
stances eould be utilised for the stowage of cargo. 

The only difficulties in the way of using such engines are the 
unbalaneed condition of their moving dead weights, and the 
difficulty of giving an uniform twisting power upon the screw 
shaft. Incidentally, the difficulty of starting and reversing will 
be removed, if the driving power is alike during every part of the 
crank’s revolution 

The balancing of the moving deadweights may be accomplished 
by a balance-weight attached to the crank by the cut-off 
of steam, or a separate piston, or in other ways. The diffi- 
culty of starting such engines and producing an equable driving 
power seems at first sight more serious, and many devices 
have been tried as remedies. The turning gear illustrated in the 
figure is the most recent of these, and has been contrived to meet 
the difficulty. Its original form was that of a cam upon the 
engine shaft, with a large roller eg oy Be ge it, and held against 
it by steam pressure. This plan has nm applied to a pair of 
compound screw engines of 100 nominal horse-power of Type 1, 
having the cranks opposite to each other; and when in operation 
it enables the engines to start, reverse, or turn slowly round in a 
very perfect manner, It is not, however, so well adipted to 
marine engines as to those running in one direction, in consequence 
of the extra handles necessary to reverse; and the plan illustrated 
has been contrived to adapt the same principles which work so 
successfully with the cam arrangement to the compound marine 
engine, Type 3, namely, one cylinder above the other. The 
eylinders of this engine are taken as 25in. and 48in. diameter, and 
30in. stroke, and the corresponding diameter and stroke of the 
turning gear cylinder would a 18in. and 12in. respectively. 

Fig. 8 represents the turning gear applied to the engine above 
described, while the diagrams 6 and 7 show different portions of 
the apparatus. 
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lementary crank B is attached to the free end of the 
and joined bya connecting rod C to the piston rod 


of the oscillating cylinder F, and to the link D E, which moves 
freely upon the centre D. There is also a reversing valve (not 
shown) in connection with the steam pipe G, and the handle H, 
so that pressure can be admitted to either side of the piston in 
iNating cylinder F. 
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fae ¢ Se —tfa order to turn the main crank 
off its dead centre in the direction of the arrow, and to secure uni- 
formity of driving powet steam is admitted continuously to the 
wpper side of the cylinder F, while the lower side is in connection 
with the condenser. As the centres D and those of the cylinder 


F are fixed, it is evident that the pressure will tend to turn the 
apparatus into the position shown by Diagram 6, whereby the 
erank B is forced in the direction of the arrow, turning 


the shaft. When the main cylinders can @kxéreise any 

wer, the shaft is turned partly by them and also by the cylinder 
Fe until the piston is reached, when the whole action of the 
eylinder F is reversed, and it absorbs power while the main crank 
ean best it. At position 7 the piston in F has been drawn 
to the top of its stroke against the steam pressure, amd thence 
begins to restore its power to the main shaft by its 
motion, aid eventually turning it over the lower dead centre. By 
ee atransfer of power takes place, and the driving is 

dered Ghiform. A similar action occurs during the upstroke, 
and the ition of this —— would render of a 
com; engine Type 3, having only two cylindéts, about as 
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uniform as Type 2, having four cylinders, and the complication of 
two engines, Fie8 
. 148, 








The reversing of the turning gear takes place with that of the 
main engine from the handle H, which moves the link, at the 
same time works the reversing valve, and changes the direction 
of steam pressure in the cylinder F. 


Mr. Bramwell asked if the author of the paper could tell 
under what circumstances the indicator and diagrams were taken 
from which the horse-power was calculated, which was used as a 
division for the fuel burnt during a given number of hours. It 
appeared in one case a result had been obtained of 1°8 per indi- 
cated horse-power per hour. This represented 124,000,000 of duty, 
while the ton Cornish engines were only at present doing 
70,100,000 Were the diagrams taken every half hour during the 
voyage wherein the coals were consumed, or were they taken at a 
measured mile on a trial trip, and the horse-power so obtained 
used as a division for the coals burnt on a voyage? 

Mr. Ri said be obtained the quantity of coals from the 
engineer. The consumption was 6 tons 18 cwt., while the speed 
of the engine was sixty-eight revolutions per minute. He had 
taken the horse-power which corresponded to it according to the 
diagrams. 

Mr. Bramwell said there appeared to be an opportunity at all 
events for the divisor not being the average divisor that would 
have been used if there had heen frequent diagrams during the 
voyage. He could not help thinking that it was from this cireum- 
stance arose so many of the reports of great economy in the con- 
suption of marine engines, an economy so great that it was not 
met with in land engines under the best circumstances. He did 
not object to compound marine engines for marine purposes but 
he did not wish it to go forth that such an engine had worked with 
the economy spoken uf in the paper. He also wished to know if 
experiments bad been made for the purpose of ascertaining the 
difference in the rate of rotation at any particular angle in one 
revolution. For instance, if the whole revolution was made in a 
second of time, had the 360 deg. of the whole revolution been di- 
vided up into periods of, say, 5 deg. each, and had it been ascer- 
tained what were the practical differences in the rate of rotation 
from one 5 deg. to the other? The author of the paper seemed to 
view with great alarm the use of the fly-wheel in a ship, and no 
doubt it was undesirable, being so much dead weight; but the pro- 
peller was very much like a fly-wheel. It was also taken for granted 
that the difficulty connected with the moving parts would be got 
rid of by balancing. No doubt this disposed of them for the pur- 
pose of starting the engine, but if the momentum of the moving 
parts were taken into account and added to the diagrams, which 
gaeee tangential pressure, a disturbing influence would be intro- 
duced. 

Mr. Lamport was astonished to hear that the fly-wheel was re- 
garded as a disadvantage, for the exeellent results attained in 
some of the vessels engaged in the Chima trade had been ascribed 
to the use of the fly-wheel. The question of starting was no doubt 
a very important one, but the simplicity and the economy arising 
from that simplicity of the single crank engine far transcended 
any drawback. In the vessels to which he had alluded there was 
a small engine connected with the periphery of the fly-wheel, and 
by its means any likelihood to stop was overcome. 

Mr. Galloway thought air and steam might be so combined as 
to develope a new motive power and reduce the consumption of 
fuel to boar ba and at a onl og ee 

Captaia wyn said he had heard Mp, Stephenson sa 
that 14¥% of coal per horse-power had been ebtained 
as a duty in actual practice extending over a con. 
siderable period. Mr. M‘Connell had also assured him that 
one of his vessels, which had previously taken fourteen tons of 
coal per day te do seven and a-half knots, had been lengthened so 
as to have one hundred tons more capacity in the centre, and fitted 
with compound engines, and now did habitually eight knots with 
a consumption of seven tons per day. 

Mr. Scott said not the slightest inconvenience had been 
found from the use of the fly-wheel on board a large number 
steamers. The largest vessels fitted in that way were in 
the China trade, of about 2350 tons gross register, and having a 
capacity for delivering into the London market somewhere abuut 
3500 tons of tea. They had wey ey wemgpes the voyages 
from the various China ports and delivered their cargoes in sixty- 
five days on a consumption of coals not exeeeding twenty tons, in- 
cluding that used for cooking, &c. The average horse-power of 
those ships was 900, ay. the co per indicated 
lb. In 1858 he, am engineering 
nd, constructed a steamer of about 600 toms, to work with 
steam of 120%. pressure. A number of experimemts were made 
with the vessel, and the certificate of Dr. Rankine with regard to 
the trials was to the effect that the consumptiom of coal, the 
— working at that pressure, was 1°08 lb. per ém@icated horse- 





on a trial trip from Lendon to Sun- 
derland were :—60 revolutions ; steam, 50%b.; vacuum, 26hin.; 
tons 12 owt, per day ; 300 toms of eoal; in bunkers, 

; sted ol ip. to $F knots per hour. 

: to 66 5 steam 521b. to 541b.; 

tons 15 owt. in twenty-four hours; speed 
total distance between Gravesend 





Laroe alterations amd additions are being made at the sugar 
refinery of Messrs, Johm Walker and Co., ecnechs and amongst 
the additions are boilers 26ft. long and 8tt. in diameter, from 
the works of Mr. Lily Bank, Glasgow, both fitted wi 
welded water tubes in the flues, and other 
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DANTZIC SEWAGE WORKS. 


Messrs. J. and A. Aird, of Berlin, have undertaken to carry 
out extensive works in connection with the utilisation of the 
sewage of Dantzic, and they have obtained a i or 
2000 acres of land, over which the sewage of the city, also conceded 
to Messrs. Aird, is to be distributed. Messrs. Aird have placed 
the engineering of the scheme in the hands of Mr. Baldwin 
Latham, well known for the skiil he has displayed in dealing with 
the collection, removal, and utilisation of sewage. We are in- 
debted to Mr. Latham for the following description and drawings 
of the engines and pumps. It will be seen that one of the most 
valuable featur-s in their construction is, that virtually there are 
but two pump valves through which the sewage will have to pass, 
and these are so arranged as to offer no impediment to the direct 








flow of the sewage. ‘The contract for the engines has, we believe, | 


been let to Messrs. Schichau, of Ebling, for £7500. 

Theengines will be of the equal beam type, compound. Thelength 
of beam between pentane vie 22ft, Ca, ; ihe diameter of wag 

linders, 30in.; length of stroke w-pressure cylinders, 7ft.; 
Camter of high-pressure cylinder, 16in.; length of stroke of high: 
pressure cylinder, about 5ft. 7}in,; radius of crank, 3ft. Gin. ‘The 
beam is 22ft. Gin. between the centres; the sewage pump studs 
are fixed at 5ft, 74in. from the centre of the beam; the air-pump 
stud at 5ft. 74im. from the centre of the beam; feed and coid 
water pump stud, 2ft. 9fin. from the centre of the pump stud ; 
thickness of web of beam, 24in.; width of top and bottom flanges, 
13in,, diminishing towards the ends to 64in.; total cepth of beam 
at centre, 4ft.; total depth of beam at enda, lft. 4in.; thickness at 
top and bottom flavges, 3hin., diminishing towards the ends to 
24in. The beams of the engines when complete will be tesied in 
the presence of a mtative of the engineer by hydraulic 
pressure, by being fixed at each end, loaded in the centre with a 
weight equal to sixty tons; each beam after being tested on 
one side will be turned over and tested on the opposite sive. 
The gudgeons are of wrought iron—diameter of centre gudgeon at 
centre, 104in.; diameter of journal, 7in.; length of journal, 10}in.; 
diameter of cast iron boss on beam, ift. Sin.; distance through 
boss, 2ft.; thickness of web of beam arvund the boss, 5in.; this 
thickness extends tue whole depth of beam. The studs for the 
connecting rod are 6jin. diamever at centre; diaweter of bearing, 
4#in.; length of bearing, 54in.; diameter of boss, llin.; distance 
through boss, 12in. The end stud for low-pressure eylinder is of 


| 


wrought iron, 5in. diameter in the centre ; diameterof the bearing, | 


34in.; length of bearing, 44in.; the diameter of the boss, $in.; and 
the distance through, 10in. ‘ihe stud for the high-pressure 
cylinder is of wrought iron, 43in. in diameter in the centre ; 2jin. 
diameter of bearing; length of bearmg, 3jin. ‘Luce diameter of 
the boss for this stud is 8in., and its length through boss Yin. 
The sewage pump stud has a diameter at centre of 6jim.; diameter 
of bearing, 44in ; length of bearing, 5jin.; diameter of boss, \U}in.; 
distance through the boss, 12in. The air pump -tud is 3}in. in the 
centre, 2}in. diameter of bearings, 2}in. length of bearing; the 
buss is jim. in diameter, and 8in. through. ‘he stud for the 
cold water and feed pumps are of wrouztt iron, 2fin. diameter 
in the centre; diameter of bearing, lgin ; length of bearing, 2}in ; 
diameter of buss, 5in.; distance through boss, Gin. ‘he variuus 
rods and links are of wrought iron, finished bright. Length of 
the main links between the centre of the bearings, 3ft. Gin.; 
sectional area of main links, 6}in.; length of links for high- 
pessure cylinder, 3.t. Gin.; sectioual area of links, 5in.; length 


of back links, 3ft. Gim.; sectional area of back links, din. 
All the lmks have solid ends. ‘he radius rods and 
parallel bars have a diameter of ifin. at the necks, 


and 2}in. at the centre. The high anu low-pressure steau 
cylinders have steam jackets, and are clotbed with fe:t, lagged 
with oak, and bound with brass hoops 2in. wide. Tue pistun-. ods 
are the best Bessemer steel, properly turned and finished, 34in. in 
diameter. The crossheads are of wrought iron,9%in. deep The 
depth of the piston is 5in., and is fitted with two metallic packing 
rings of appruved construction. ihe valves fur the cylinders are 
of gun metal, and of the equilibrium description, as shown in the 
drawings. The high-pressure cylinder has a diameter of lin. ; 
length of stroke, about 5ft. 7m. The depth of the piston is 5in., 
and is fitted with twe metallic packing rings of approved con- 
struction. The valves are of gun metal, of tue equilibriuw descrip- 
tion. The piston-rods are vf Bessemer steel Zjin. in diameter ; 
the crosshead of wrought iron 7in. deep at boss. The steam 
jackets of both high and low pressure cylinders are supplied with 
steam by means of ljin. wrought iron pipe conneciiug directly 


valve loaded with a weight equal to 100ft. head of water, and the 
discharge of which shall be made to communicate with the sewage 
well. (lose to the relief valve another valve is fitted in the main 
pipe similar in all respects to the delivery valve for the pump, 
which will prevent sewage water flowing back to the engines at 
any time when the reliei valve is raised. Kach delivery pipe is 
supplied and fitted with a 22in. gun metal sluice valve, Prussian 
measure. There willalso be a gun metal sluice valve fixed on 
the branch pipe of the two delivery pipes of the engine. The pump 
rod is made of cast iron, and a sectional area in the smallest part 
of 28in ; sectional area in the centre 6in. ; beam end of the rod is 
forked and fitted with polished straps, as specified for the connecting 
rod. The contractor bas supplied all bolts, nuts, keys, cotvers, 
and other matters required for fixing the machinery. The cast 
iron air vessels consist each of two chambers—the lower one to be 
used for supplying, by hand, air to the upper chamber. The 
internal diameter is 6ft., and the height Il4ft.; thickness 
of the body of the cylinder l}in., strengthened with ribs 
at suitable intervals. The engines are fitted with two of Mr. 
Latham’s dirt extractors—two circular wheels carryi:g radial and 
diaphragm gratings for the purposes of removing any large sub- 
stance, as sand or stone, on their way to the pumps. The casing of 
these extractors is constructed of wrought irun mounted on a 
wrought iron shaft. Cast iron gratings, ot the patterns shown in 
the drawings, are also provided and fixed. A cast iron inclined pipe 
conta.ning an Archimedian screw, removes the matter extracted. 
The construction of these wheels 1s so ciearly shown that they do 
not seed particular description. The action is all that can be 
desired. 


== 


ANNUAL INTERNATIONAL EXHIBITIONS. 
Her MAJESTY'S commissioners for the Exhibition of 1851 announce 
that the first of a series of annual internation] exhibitions of 
selected works of fine and industrial art and scientiic inventions 
will be opened at south Kensington, London, on Munday, the lst 
May, 1871, and closed on Saturuay, the 4Uth Sept. mber, 1871. 

The exhibitions will take place in permanent ouildings, about to 
be erected, adjoining the arcades of the Royal Horticultural 
Gardens. 

The productions of all nations will be admitted, subject to their 
obtaining the certificate of competent juiges that they are of 
sufficient excellence to be wortuy of exhivition, 

The first exhibition will consist of the following classes. For 
each ¢lass a reporter and a separate committee will ve appointed. 





Division I.—Fine Arts. 


Fine Aris, applied or not applied to Works of Utility.—Class 1: 
Painting of all kinds, in vil, water coluurs, distemper, wax, 
enamel, and on glass, porcelain, wosaics, &c, Class 2: Sculpture 
modelling, carving, and chusiug in warvie, stone, woud, terra-cotta, 
metal, ivory, glass, precious stones, and any other materials, 
Class 3: Engraving, lithozraphy, photograpny, &c. Class 4: 


) Architectural desigus, drawings, and models. Class 5: Tapestries, 


with each boiler, and from which it is capable of being shu: off | 


by suitable cocks from any one of the boilers. High and low- 
pressure cylinders are cast separately, and are bolted together when 
finished. The valves of the engine are worked by the weigh-shaft 
and cams fitted on in the usual manner ; the weigh-shaft is driven 
by the gearing from the crank shaft, and the cams are so con- 
structed at to cut off at one-quarter, three-eighths, one- 
half, three-quarters of stroke. and at full steam ; 
of expansion can be regulated whea the machinery is at 
The cams and weigb-shaft are boxed im a wood casing in 
such a manner as to be readily accessible; the weigh-sheft 1s of 
wrought iron and finished black, and ail the wrought ironwork 
below the engine floor is finished black. The air pumps are 
15ft. in diameter, with a stroke of 3ft. Gin. ‘The air pump 
rod is 2in. in diameter, and of wrought iron finished bright. 
The air-pump bucket is 4in. deep, and packed with hemp,and has 
a vulcanised india-rubber disc, working upon a tinned cast iron 
grating. The condenser for each engine has a capacity of 9000 
cubic inches. The condenser and foot-valves are of the ordinary 
construction. The area of the foot and delivery valves is about 
60m. eaeh, and they are so arramged as to be readily accessible. 
The diameter of the waste water pipe is 8in. Each engine has 
a feed pump 3in. in diameter ; the length of stroke being'ift. in. 
The cold water pumps are 12in. diameter, with a stroke of lft. 
9in., and are worked from the opposite side of the beam on the 
same stud as the feed pump. Water for condensing purposes is 
drawn from the Mottlaw, a distance of about 10U:t. from the 
engine reom, and the suction pipes required for conveying the 
water are Sin. internal diameter. ‘The crank is of cast iron ; the 
diameter ef the hole is 9in.; width, 9in.; diameter of boss, 1sin.; 
diameter of hole for crank pin, 5in.; diameter of boss for crank 

in, llin.; width of boss, 6in. The crank pin is of wrought iron, 
Fin’ diameter, and 6in. | The crank is keyed on the shaft 
with steel keys. The shaft of the engise is of wrought 
iron, 9in. diameter ; length of bearing, I4in., with collars forged 
on, on both sides of the bearing. The girders for carrying the 
plummer block at the crank end of the shaft are of cast iron, 
having a depth of 24in.; the sectional area of the top and bottum 
flanges 24in. each flange, and the thickness of the web lyin. 
The fly-wheel is fitted on in two parts, and has a mean diameter 
of 20ft.; om the periphery is bolted in ts toothed gearing 
of 3in. piteh, which may be worked by suitable crabs to turn the 
engine round on first sectional area of rim about 126in.; 
width, 9im.; l4in. Each engineis fitted witha sewage pump 
of the ion wn as “ bucket and plunger ;”—diameter of 
ump, 3ft, 6in.; length of stroke, 3ft. Gin.; diameter of trunk, 2ft. 
Phin, the piston is _ solid with hemp, aud _ fitted 
with a jumk-+ting; the nuts of the bolts for the junk-rings 


are of metal, constructed in the manner shown in 
the dra The depth of the solid piston of the pump is Yin., 
thickness of metal in pump 1 }in., diameter of suction pipe 2ft. Gin. ; 


the suction valves «re constructed as shown in the drawings. The 
gland of the main pump to be bu-hed with gun metal. The 
suction valve consists of a number of small valves, each having a 
im, The hinges of the valves are bushed 
faced with leather, which is riveted 


‘The deli: is 22in. diameter, and each delivery 
immediately ontaide the ivery valve with a relief 


tue amount | 





carpets, embroideries, shawis, lace, &C., SHOWN DOt as wanafac- 
tures, but fur the fine art of their design in form or colour, Ciass 
6: Designs for all kinds of decorative manufacture. Claas 7: 
Copies of ancient or medieval pictures, musaics, enamels, repro- 
ductions in plaster, fictile ivory, electrotypes of ancient works of 
art, Xc. 
Division I],—MANUFACTURES. 

and Raw Materiais.—Ciass 8: Pot- 
tery of all kinds, viz., earthenware, stuneware, porcelain, parian, 
&c., including terra-cottas used in buiiding; with any new raw 
materiuls new machinery, apd processes tur the preparation of 
such manufactures, Ciass 9: Woollen and worsted fabrics, with 
any raw produce from mew sources or prepared by any hew pro- 
cess, and new machinery for woollen and worsted u,anufactures. 
Class 10 : Educational worke and appliances :— Section a— School 
buildings, ittangs, furniture, &e. Sevtion b - Books, maps, gloves, 
instruments, &c. Seetion c—Appiiances for physical training, in- 
cluding toys and games, Scction d —Specimens and illustrations of 
modes of teaching fine art, natural history, and physical science. 
Section e- Specimens of school work serving as examples of the 
results of teaching. 


Manu/actures, Machiaery, 


Division UI. —Scienrivic Invenrions aNnpD New DIsScovERIES 
OF ALL AINDs. 

(Detailed rules and lists of the separate trades engaged in the 
production of objects of manufacture will be issued.) 
Division I1V.—Horricu.ture, 

International exhibitions of new and rare plants, and of fruits, 
vegetables, flowers, aud plants, showing specialities of cultivation, 
will be held by the Koyal Horticultural Society in conjunction 
with the above exhibitions. Special rules for horticultural exhi- 
bitions will be issued by the Royal Horticultural Society. 





In Divisions II. and IIL. producers will be permitted to send one 
speeimen of each kind of object they manufacture, such object 
being distinguished by novelty or excellence. 

The arrangemeut of the objects will be according to classes, and 
not, as in former imternational exhibitions, according to nation- 
alities. 

One-third portion of the space in each class will be assigned to 
such foreign exhibitors as shail obtain certificates for the admis- 
sion of their objects from their respective Governments. Foreign 
countries will appoint their own judges. Tue remaining two- 
thirds of the space will be filled with objects produced either in 
the United Kingdom or abroad, and sent direct to the building for 
the inspection aad approval of judges appointed for the purpose. 
Onjects not accepted tor exhibition must be removed according to 
notices to be given, but no objects exhibited can be removed until 
the close of the exhibition. 

All objects must be delivered at the building into the charge of 
the pruper officers, unpacked and ready for immediate exhibition, 
and free of all charges for carriage, &c. 

No rent will be charged for space, and her Majesty's commis- 
sioners will provide large glass cases, stands, and fittings, steam 
and water power, and general shafting, free of cost to the exhibi- 
tors, and except in the case of machinery, carry out the arrange- 
meut of the objects by their own otlicess, 

Her Majesty's commissioners will take the greatest possible care 
of all objects, but they will not huld themselves responsible for 
loss or damage of any kind. 

Prices may be attached to the objects, and exhibitors will be en- 
couraged to state their prices. Agents will be appointed to attend 
to the interests of exhivitors, 

Every object must be accompanied by a descriptive label, stating: 
the special reasons, such as excellence, novelty, cheapness, &c.,. 
why it is offered for exhibition. 

Due notice will be given of the days for receiving each class of 
objects, and, to enable the arrangements to be carried into effect,. 
strict punctuality will be required in the delivery of all contribu- 
tions, both foreign and British. Objects sent or brought after the 
days appointed for their reception cannot be admitted. 

Reports of each class of objects will be prepared immediately 
after the opening, and will be published befure the Ist June, 1871. 

Each foreign country will be free to accredit an official reporter 
for every class in which objects made in such country are exhibited, 
for the purpose of joming in the reports. 

Prizes wil not be awarded, but a certificate of his having ob- 
teined the distinction of admission to the exhivition will be given 
to each exhibitor. 

A catalogue will be published in the English language, but 
every foreign country will be free to publish a catalogue in its own. 
language if it think ut. 

Henry Y. D. Scort, Lieut.-Col., R.E., Secretary. 

Offices of her Majesty’s Commissioners for the Exhibition 

Upper Gore, London, W. 
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FOREICN ACENTS FOR THE SALE OF THE ENGINEER. | 


PARIS,—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.LPuHonNS DiiRgr, Bookseller. 

ST, PETERSBURG.—M. B. M. Wotrr, Bookseller. _ 

MADRID.—D. Josz ALcover, Editor and Proprietor of the 
“ Gacela Industrial,” Preciados 49 y 51. 

NEW YORK.—Wu1imer and Rocers, 47, Wassau-street. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the i engineering journals 
combined. i i , OF QUALITY, of its circula- 
conclusive and satisfactory 











TO OORRESPONDENTS. 


*,” For the benefit of numerous correspondents, either anxious to 
become naval engineers. or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- 
pression for August 23rd, 1867 ; while the latter will obtain ‘ull 
particulars in THE ENGINEER for March 11th, 1870. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copics. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 


D. E.—Received, thanks. 
P. J. (Points and Crossings).—Not to our knowledge. 
G. Bennett.—A letter lies at our office for this correspondent. 
T. C. H.-~-We have made inquiries, but are unable at present to sind out. 
J. H. R.—“ Hogg’s Guide to the Iron Trade” See our advertising columns. 
A Sunscriper.— Yes, provided the speed does not exceed two miles an hour. 
J. M. (Goat Hurst).— We will endeavour to answer both your questions next 


F 


week. 

R. T. T.—The invention was patented; for particulars see a treatise on 

“ Agricultural Machinery and Farm Buildings,” by Mr. Andrewes, in 
‘eale’s Series. Virtue, Holborn. 

P. J. M.—The series has oeen delayed by causes over which we have no control. 
Rest satigied, however, that we shall do all that you expected, and perhaps 
something more. 

Castino.— We have no statistics to enable us to answer your first question. 
Gas combined with air under pressure in a jet toill melt the metals as you 
propose, but the expedient will be very expensive. 

One or Seven.— We can make nothing of your question. How can we tell 
how far the bar is to go into a wall the thickness of which you do not state? 
The chain may be any length, we suppose, greater than 12ft. 

J. C. (Brighouse).—({1) Yes. No advantage whatever. (2) Yes; it is useless, 
because, as the piston continues to descend, the small quantity of steam 
remaining in the cylinder is compressed and opens the valve, the valve 
would not shut at all. 

L. J. 1. —ZJn a strictly legal sense the patent is probably void, but the facts are 
sufficient to enuble the case to be heard by a jury, and we are disposed to 
think that a jury would not regard the trials you speak of as publication 
in a sense to invalidate a 3 

R. .-? Find the number of square feet of iron in the boiler. Multiply these 
by 40 lb., and by the thickness of plate in decimals of an inch ; the quo- 
tient will be the weight in pounds, which, divided by 2240, will give the 
weight in tons. (2) Nocharge. (3) We shall be pleased to see the tracing. 

A SUBSCRIBER FROM THE First.—The pattern being yours, no one hasa 
right to use it without your permission, but you cannot prevent any one else 
taking a casting made by you from that pattern, and purchased in the 
ordinary course uf business, and casting from it as many similar articles 
as he pleases, unless you have either regist the design or patented some- 
thing about it. 

E. H. (Todmorden).— We are not sure that your plan is novel. We have 
seen bullets very similar, and the idea of producing rotation by the action 
of air on grooves or ribs is very old. hy do you make your bullets flat- 
ended? We donot think you will find that your bullets will succeed as 
well as those in ordinary use. At all events, try them; at any rate the trial 
would be instructive. 

JoxEs.—Those who tell you that you will gain nothing by using a higher 
pressure talk nonsense. From your calculations, which are quite correct, 
it appears that you have l-horse power for every pound re. If 
use the condenser, with a fair vacuum, you will increase the power of the 
engine by about eleven horses. If you double the boiler pressure you will 
about double the power of the engine; take care that your engine is strong 
enough to stand the increased pressure. 





SOAPSTONE. 
(To The Editor of The Engineer.) 


Sre,—Will any of your correspondents inform me where soapstone 
[owere or the powder that is in the lubricative a ; can be 
. W. G. 


obtained ? 
April 14th, 1870. 





THE PURIFICATION OF OIL. 
(To the Editor of The Bngineer.) 

Srr,—Can any of your readers favour me with the title of the best book 
on clarification and purification of oils, and of olive oil? If 
there be no book for this pu’ , Ishouldlike to be informed of the best 

to do it without from the oil its eatable property. 

Ciudad Spain, March 1870. G.M 


HEEL IRON. 
(To the Bditor of The Engineer.) 
Sir,—Will any of correspondents kindly inform me where I can 
yeoouso machin for the production of heel iron for boots and shoes? 
Leeds, April 20th, 1870. W. P. 





MEETING NEXT WEEK. 
Tue InstitrT1Ion oF CrviL ee ar 26th, at 8 p.m. : 
Discussion ‘‘On the Maintenance and Renewal of way Rolling Stock.” 





Tue Evorveer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the oflee om the following ierma (pad im advance) -— 

Foacle tints pyre fat poem we co co +e 40 de, 04 
Ye (including two double numbers) .. .. .. £1 11s. 6d. 

If credit be taken, an extra cha two shillings and sixpmnce 

will be made, 0 eee estan i for trar. win ——_ 

Advertisements cannot be inserted unless delivered b¢fore siz o'clock on Thurs 
po cep dhe week, = a a oe and a is three 

‘ings ; ine afterwa ni sne averages eight words ; 
Riese tre changed the same vate for the apace thay fll. All single advertise- 

Ph elremronre manasa kee me deem Se te merge 
ters relating to advertisements and lishing department of the 
to.be addressed to the Publisher, Bi? George Leopold Riche solic 
to be addressed to the Bditor of Tar Enaineer, 163, Strand. 
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DEATHS. 
On the 12th of April, Jouw WitiaM Heras, A. Inst. C.E., of 9, Regent’s 
Park-villas,and 79, Great Portland-street, London, aged 54, 
On the 16th of April, 1870, at 53, Warwick-street, Deptford, Wittiam 
Homes Keyre, Esq., Engineer, aged 48. 
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THE STRENGTH OF ROLLED SECTIONS OF IRON. 
TuErE is obviously a limit at which it becomes more 
economical to employ a solid section of rolled iron than to 
“build one up,” as it is technically termed; but where 
that limit is to be found engineers are by no means 




















| of area to be allowed for ? 
| the greater the strength of the beam, although the increase 


| the same weight and span the area of the web will very 





. Some even contend that under all circumstances 


a built-up section is to be preferred, while others on 
theother hand, advocate the adoption of the “ joist” under 
conditions of s and load for which it is certainly not 


adapted. Without the slightest intention of attemptin 
to act as an arbitrator in the matter, it may be sta 
that there is an ambiguity attending the calculation of the 
strength of all rolled sections of iron from which 
the built-up type is comparatively free. Let us 
select as a commencing example a rolled joist and a 
built-up one having the same depth, span, and the same net 
area of bottom flange. If the breaking weight be calcu- 
lated, and the same constant used, the two beams will be 
equally strong; but what a relative disproportion exists in 
the cwo webs! Owing to the practical exigencies of the 
rolling oe it is impossible to make the web of the one 
approach in thickness, or rather thinness, to that of the 
other. It is also true that, in instances in which the span 
and load are small, the web of a plate beam must, at least 
in the central portion, be in excrss of the theoretical shear- 
ing strain upon it; but the discrepancy is slight compared 
with that of a rolled joist under similar conditions. Sup- 
posing, however, that we have an example where the web of 
the built-up or plate beam is not more in exceas of its theo- 
retical requirements than what always atteuds the reduc- 
tion of theory to practice. In the rolled beam intended for 


much exceed that of the plate girder. How is this iucrease 
The thicker the web evidently 


of strength will be nothing like what might be perhaps 
anticipated. It must not be forgotten that there is very 
little use in accumulating material at or near the neutral 
axis, In other words, it is not in the web, but in the 
flanges, the metal is must serviceable, since its momeut of 
resistance is in direct proportion to its distance from the 
neutral line. Theoretically, the web is regarded as impart- 
ing no element of strength to the girder, but has its in- 
fluence confined to two points. The one is to possess suffi- 
cient stiffness to keep the flanges apart, and the other to 
be sufficiently strong to support its own shearing strain. 
Compared with the strain upon the flanges, this duty is 
very light, as will be seeu by selecting an example. Sup- 
pose a girder to have a span of 100ft., a load per foot run 
of one ton, and a depth of 8ft. For a girder of this size the 
web would be double, and the maximum normal strain 
upou each end at the abutments would be 25 tons, whereas 
that upon either flange would be 156°25 tons. 

It might be argued that a rolled joist may be regarded as 
asolid beam witha part cut out,and soit might; but this view 
lessens neither the ambiguity nor uncertainty of the calcula- 
tion. Someengineers dotreat rolled joistsinthis manner, but 
there are no data in theory nor experiments in practice to 
prove the conclusiveness or the soundness of such treatment. 
It is impossible, with the present limited and scanty infor- 
mation we possess, to be able to estimate what proportion 
of the area of the web acts as a solid beam, and ought to 
be estimated as such. Evidently the whole area ought not 
to be included in the calculation, for a part of it is abso- 
lutely necessary to maintain the relative connection be- 
tween the flanges, and it is on that assumption that their 
own strength is estima'ed. If two separate ca'culations 
be made, one for the strength of the flanges, and another 
for that of the web, and the total net area of the web be 
included in the latter, then of it is estimated twice 
over. It is not to be understood that it has actually been 
included numerically in the formula, but that it has 
virtually been allowed for. Should it be argued thac it 
has not, then we have the astonishing problem of a flange 
of a beam supporting a heavy strain without any web at 
all. The whole difficulty arises from the fact of considering 
a rolled joist as a girder of compound parts, in which the 
total strength consists of the separate resistances of the 
flanges and web. That they do mutually assist one another 
there is no doubt; but it is impossible to draw the line of 
demarcation, and to tell where the action of one ceases and 
that of the other begins. The advocates of the solid-sided 
or plate system of girder allege that the continuous web 
relieves the flanges of as much as one-sixth of their longi- 
tudinal strains; but this is doubtful. Without venturing 
upon such extreme statements, the part played, or sup- 
poeed to be played, by the web, when of extra thickness, 
in assisting the flanges, might be allowed for by adding 
some of its area to that of the bottom flange in the 
formula, and thus virtually calculating the strength of the 
beam as if it had a bottom flange of a greater area. 
Unfortunately, the unknown quantity in this simple 
equation is the amount of web area that should be ineluded 
in it; and as this must be known before the equation can 
be solved, the solution is, practically, not determinable. 

When once a rolled beam is considered in the light of a 
simple flanged girder, all uncertainty respecting its ultimate 
strength vanishes. We know that its strength can never 
be less than that calculated upon the above assumption, 
since the extra thickness given to the web may strengthen 
but can never weaken the flanges. Until some more 
reliable data and. information is at our disposal the 
influence of the additional thickness of the web of a rolled 
beam may be cautiously allowed for by assuming a higher 
constant than that used for the plate or lattice girder. The 
value of this constant might be safely taken to be equal to 
80, which supposes that no flexure can possibly take place 
in the web—a condition that cannot be asserted to be 
always fulfilled in either a lattice ora plate girder. The 
effect of any appreciable deflection or yielding taking piace 
in the web upon the flanges is to bring a transverse strain 
upon them, which they are not adapted to resist; and, con- 
sequently, whenever there is a chance of this, the constant 
‘must be lowered in value, or the breaking weight, and 
thence the actual weight or working load be in excess 
of the strength of the structure. Some reliable ex- 

riments are really required, carried out with a view to 

etermine the actual difference in the breaking weights of 
rolled aud built-up sections of iron, so that the value of the 
additional thickness in the web might be accurately ascer- 








tained. The span, load, depth, and net area of fla 
Seng Mks-ceek the decapenny belwemn thak boraking | 





weights, if any, could always be allowed for by deducing 
the corresponding constant. 


A VALUABLE EXPERIMENT. 


A paper read last February before the Institution of 
Engineers in Scotland, by Mr. Peter Carmichael, con- 
stitutes so useful a contribution to the literature of steam 
boilers, that it deserves all the publicity we can give it. 
Two cylindrical double-flued, or ecedantie boilers, made 
steam at Dens Works, Dundee, for nineteen years. These 
boilers were precisely alike, and of ‘the following dimen- 
sions BE sant 4 25ft.; diameter, 7ft.; diameter of furnace 
eud of flues, 2ft. 9in.; diameter of back end of flues, 2ft.4 tin. ; 
The shell was made of Ziu. “Glasgow best” iron, the flues 
of “Glasgow best »” also jin. thick, the end plates 
were iu. thick. In June, 1867, certain repairs had to be 
effected in these boilers, aud Mr. Carmichael found that 
the plates had becume very brittle. The boilers were 
made by Messrs. Carmichael and Company, Ward 
Foundry, Dundee, and to them Mr. Peter Carmichael 
wrote. He received a reply to the effect that from 
experience the firm found that all qualities of iron 
get hard and brittle after the boiler? have been at work 
more than a dozen years, more especially where exposed 
to the action of the fire; aud that in the furnaces, even 
Lowmoor or Bowling iron becomes as biittle as common 
iron in that time, and great care has to be taken in making 
repairs to prevent the plates from cracking. For this 
reason they thought sixteen to seventeen years a long 
enough period for a boiler to be in use, at a pressure of 
40 lb. to 45 lb. If used for a longer time the pressure ought 
to be lowered. 

The boilers were kept in work until the beginning of 
November, 1869, when it was resolved to take out one 
known as “ No. 9,” and to test it to destructiou by water 
pressure. The following are the particulars of the test as 
given by Mr. Carmichael. We may premise that the 
makers of the boiler, being consulted on the subject, 
reported thus :— 

‘**In the case of the above boilers the pressure has never been 
so great as 60 lb., and as our boiler-maker reports that they are not 
wasted, have always been kept in good repair, and have stood the 
water ‘est periodically up 10601b. pressure, we would notapprehend 
any danger from working thew a year or two longer, The fact of 
the iron getting hard and brittle after being in use for a length of 
time has often been pointed out to us by our boiler-maser of 
late ; and, in consequence, we generally recommend that, in cases 
of high pressure boilers, the pressure be lowered, or new boilers 
introduced, after they have been working from sixteen to seven- 
teen years. 


Before testing all the brick flues were taken down, so 
that easy access could be got to all parts of the boiler, but 
it was left sitting on its natural seat. The boiler was then 
filled with water at about 120 deg. temperature, and a 
hydraulic pump was then attached. To check off the 
pressure no fewer than five pressure gauges were put on, 
four of which nearly indicated the same pressure and 
tallied with the safety-valve. At 80 1b. pressure per 
square inch an examination was made, and all ap- 
peared to be right; but as soon as the pump was 
started again the joint of the safety-valve wus 
blown out, and this -topped proceedings for a time. 
After this joint had been tightened the pressure was again 
brought up, and at 85 lb. the joiut of the feed pipe at the 
front end of the boiler began to leak, owing to the bulging 
out of the end. At 100 lb. a number of the longitudinal 
seams of the shell began to “ weep” badly. The pressure 
was then removed, and the enis gauged above and below 
the flues ; and, on the pressure beiug again put on, the fol- 
lowing was the result :—Front end, be flues, bulged out 
in centre, ;?;in. at 35 lb. pressure; ditto, ditto, ditto, sin. at 
100 lb. pressure; front end, above flues, bulged out in centre, 
sin. at 35 lb. pressure; ditto, ditto, ditto, 7;in. at 100 Ib.. 
pressure; back end, below flues, bulged out in centre, ;‘;in. 
at 35 Ib. pressure; ditto, ditto, ditto, in. at 100 Ib. pressure’ 
back end, above flues, bulged out in centre, ;‘;in. at 35 Ib. 
pressure; ditto, ditto, ditto, ,in. at 100 lb. pressure. The 
pressure was then brought up to 105 lb., when the ring 
seam at the back of the taper of the left-hand flue began to 
crack, and the ‘age 2 became unable to keep up the pres- 
sure, owing to the great leakage. This joint or seam, when 

uged, before testing, measured 2ft. 3jin. horizontally 

y 2ft. 5in. vertically; and it gave way by crushing iuwards 
on the flat or horizontal side, and remained flattened after 
the pressure was removed. 

This boiler was then removed and sent to the foundry 
for breaking up; Mr. Carmichael proceeded to clear away 
the brick flues from the sister boiler. On the 15th 
December, 1869, it was tested in the same way, having 
been in use for rather more than nineteen years. The flues 
were gauged, and were found, with one exception, similar 
to those of No. 9. The exceptional one being 1 fin. oval 
it was attempted to support this flat part by fixing a batten 
in the line of the shortest axis of the ellipse, but this 
was not found to be of any use, as the plate bulged 
out below one end of the batten and above the 
other, and loosened it when the strain came on. 
The pressure was noted as before :—At 60 Ib. pressure 
the ood-gie 4 to leak, the end bulging out ,/;in., 
as before. At 80 lb. the feed valve-joint leaked very much, 
and the longitudinal seams of the shell began to ‘“‘ weep.” 
At 90 Ib. the south, or right-hand, flue to crack, as if 
givingway. At 95 lb. oneof the joints of the shell, first rings, 
on the crown of the boiler, commenced to spout water, and 
the pressure could not be kept up, the leakage being equal to 
the supply of the force pump. The joints of the feed-valve 
were then tightened, and also some ante of the shell 
caulked, the right-hand flue being found to be very much 
flattened. The pressure was again put on, bat it could not 
be got higher than 80 Ib., as the flue had given way so 
seth ae to allow the water to escape as fast as it was forced 
in; so that the highest attained was 95 Ib., and 
this had so injured the jomts and flatteved the 
flues as to render fu experiment impossible. 
When taken off their seats, neither of the boilers was 
found to be corroded, either on the shells or flues; in most 
places the corners were as sharp, and the skin of the plates 
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as fresh, as when they left the hands of the boiler-maker 
nineteen years ago. 

These twoexperimentsareeminently instructive,throwing, 
as they do, considerable light on the fact that old boilers, 
apparently strong and sound, give way sometimes without 
the slightest previous warning, simply because of the dete- 
rioration of the iron by use; a deterioration, we may add, 
the occurrence of which has been flatly denied by many 
engineers in the face of a host of facts to the contrary. 
It also shows that it is not prudent to accept the rules com- 
monly laid down as to the strength of boilers without 
qualitication, According to Fairbairn’s rules, the burst- 
ing pressure of these boilers was about 3001b. on the 
the square inch, yet they failed with one-third of this pres- 
sure. Whether they would or would not have withstood 
the pressure when new it is impossible to say, but judging 
by the fact that the only deterioration they manifested was 
in the quality, not in the thickness, of the plates, 
the chances are that they would not, as brittleness— 
in other words, absence of powers of extension,is by no 
means incompatible with a high tensile strength if the 
strain be gradually applied. At all events we have it 
demonstrated that boilers should not be worked more than 
fifteen or sixteen years under any circumstances. Mr. 
Carmichael read a part of a report from the boiler-makers, 
who broke the boilers up. So britt!e were they that it was 
found almost impossible to get some sound test strips, 
which were sent to Mr. Kirkaldy. The rivet heads on the 
outside of the boiler flew off when the inside heads were 
struck by the hammer and set, so that the material of 
the rivets had deteriorated as much as the plates. 
As to the original strength of the plates, Mr. Kir- 
kaldy, in “ Experiments on Wrought Iron and Steel,” 
gives at p. 150, the tensile breaking strength per square 
inch of original section as follows:—Glasgow best boiler 
plate, drawn in direction of fibre, 24°04 tons; ditto across, 
21°8 tons; Glasgow best scrap plate, 22°77 tons: mean, 
22°92 tons. The test strips cut from Mr Carmichael’s 
boilers gave the following results :—Shell plates, direc. 
tion of fibre, 19°7 tons; ditto across, 19°2 tons ; mean, 
19°45 tons. Furnace plates, direction of fibre, 17'1 tons; 
ditto across, 153 tons; mean, 162 tons, It will 
thus be seen that, according to this report of testing, 
compared with Mr. Kirkaldy’s table, while the shell 
plates have deteriorated or weakened from 22°92 tons 
to 19°45 tons, the furnace plates are decreased in strength 
from 22°7 tons to 16°2 tons, It must not be forgotten, 
however, that nearly all Scotch iron is cold short. 

We trust that many other firms will follow the excellent 
example set by Mr. Carmichael, and, when possible, test 
their rejected boilers to destruction as he has done. Even 
if they will not incur this expense, we invite them to send 
test strips from the broken-up boilers to Mr. Kirkaldy. 
A score of experiments of this kind would supply an 
enormous amount of information of the utmost value to 
engineers. Mr. Peter Carmichael deserves the thanks of 
the profession. He has ours, 


PUDDLING FURNACES, 

We are unable to say how many puddling furnaces are 
at work in Great Britain, for the simple reason that no 
statistical investigation of the question has ever been un- 
dertaken ; but it is quite certain that the number must be 
enormous. It follows, as a consequence, that even a very 
small reduction in the consumption of coal by each furnace 
would represent a considerable saving in the cost at which 
English wrought iron is produced—a reduction so great 
indeed, that on its existence or non-existence may in great 
measure depend the prosperity of the iron trade. There- 
fore it is not remarkable that hundreds of patents have 
been taken out for improvements in the construction of 
puddling and reheating furnaces. It is somewhat note- 
worthy, however, that none of these patent furnaces are 
generally used, while the uaiversal adoption of any one or 
two is apparently as far offasever. The typical puddling 
furnace of the present day is precisely the same as the 
typical furnace in use twenty years ago. Some cause must 
account for the existence of this fact ; let us see if it be 
possible to determine the precise nature of the cause. 

Every ton of iron puddled in Great Britain may be taken 
to represent the combustion of 22 ewt. of coal. It is true 
that in some districts it is less, but in others it is more, 
and unless special precautions are used when certain 
qualities of coal are burned, it may be very much more, 
in some cases as much as 40 ewt. of coal being required 
to puddle a ton of pig iron. We believe that most managers 
will agree with us when we state that 22 cwt. of coal per 
ton of iron puddled is rather under than over the average 
consumption. That this is a greater quantity than 
is needed either in theory or practice, is to a certain 
extent proved by the fact that hundreds of tons of 
iron have been puddled with as little as 15 ewt. or 
16 cwt. of coal to the ton; and it is quite possible 
that even this quantity, small as it is by comparison, is 
still greatly in excess of that which might be made to 
suffice. So far as we are aware no experiments have been 
undertaken to determine exactly how little coal would 
suffice to puddle a ton of iron. It would appear that the 
only work required from the fuel on the grate is done when 
the pig has been melted, that is to say in about thirty- 
five to forty minutes after the charge is introduced. 
The entire operation lasts about eighty minutes, when 
the iron is good, so that it may be safely assumed 
that one-half the consumption of fuel takes place after 
the pig is melted. Dealing first with the weight of fuel 
burned in melting the pig, we find that the consumption 
is extravagantly high, amounting, asit does, from 9 to 11 ewt. 
per ton of pig. Ina good cupola from eight to nine tons 
of pig iron can be melted with one ton of coke when in full 
work. It follows, therefore, allowing about 14 ewt. of coke 
to ve equivalent in calorific efficiency to one ton of coal, that 
11 ewt. of coal should melt about three tons of iron instead 
of one ton, At the most, 4 ewt. of coal should be suffi- 
cient to melt a ton of iron. When iron is melted in the 
puddling furnace about three times as much fuel is con- 
sumed as when iron is melted in the cupola. Of course 
this must be taken as.a general statement strictly true under 


most circumstances, but more or less inaccurate as ds 
certain exceptional circumstances which will suggest them- 
selves, 

Apparently great economy would be secured by melting 
the pig in a separate cupola and running it into the 
pnddling hearth in a fluid state. This done we save—on 
paper—6 cwt. of coal, or thereabouts, per ton of iron 

uddled. It is not remarkable, therefore, that the scheme 
nas been tried over aud over again. It has, however, been 
invariably abandoned, and we cannot now call to mind the 
names of more than one or two British establishments 
where it is the practice to melt pigfor puddling,inacupola. A 
great objection lies ia the difficulty of so arranging the cupola 
and the furnaces that one of the first can feed several of 
the latter. In point of quality, too, we understand that 
iron thus treated is not equal to that made in the ordinary 
way ; but a most unaccountable fact is that the saving of 
fuel effected in practice is little or nothing, because the 
period which elapses after the iron is introduced into the 
furnace, and before it comes to a boil, is nearly the same, 
whether it is introduced cold or melted. 

One great cause of the excessive consumption of fuel in 
puddling furnaces lies, no doubt, in the variable tempera- 
ture maintained in them. At one time we have the damper 
up and the furnace urged to the utmost, at another the 
damper is down and the heat reduced. Next we have the 
fire door opened while the balls are being withdrawn, during 
which time no fuel is placed in the grate, while large 
volumes of cold air rush in. Lastly a lot of cold 
pig for the next charge is introduced; the temperature must 
fluctuate within a range of at least 1000 deg., and those 
practically acquainted with furnaces will best understand 
how much fuel is wasted in the attempt to get a furnace 
which has “ gone back” up to the right pitch again. It is 
obvious that as these changes of temperature are practi- 
cally independent of the weight of iron in the furnace, 
economy should follow on each increase in the weight of 
iron dealt with; but 44 ewt. is about the most one man and 
his underhand can deal with at once. The double furnace 
was introduced to dispose of this objection. It is worked 
by two men from opposite sides, and the charge is about 
9ewt. ; the consumption of coal is greatly reduced, but it 
is not found that any great advantage follows. The double 
furnace is exceptional, notwithstanding its economy, for 
reasons so well explained by Truran years ago, and so 
true in the present day, that we reproduce them:—* It is 
difficult to get the puddlers to work to time. Unless this 
be done, no advantage is gained over the single furnace. If 
one be kept waiting for ever so short a period by the other, 
the loss in iron more than counterbalances the reduced con- 
sumption of coal. This difficulty of obtaining men who 


will work thus in concert, has operated against the use of* 


double furnaces. Were it not for this circumstance they 
would entirely supersede the single furnace.” The writer of 
the passage we have quoted might have added that the 
fault lies not so much in want of will on the part of the 
men, as in difference of physical capacity and skill. It is 
not that they won’t do what is wanted, but that they can’t. 
The double furnace, we may add, supplies an admirable 
illustration of the difference between sound theory and 
sound practice. It is a failure from causes of which the 
theorist would not take any cognisance whatever, and it 
is from, in a sense, similar causes that hundreds of patent 
furnaces have disappointed the hope of their inventors. 

So far we have dealt with the consumption of fuel during 
the first stage of the puddling pr. cess only; and we have 
assumed it to represent about half the total consumption, 
because although the subsequent stages of the process occupy 
a much longer time, the damper is kept down from the 
moment the iron begins to come to nature, and 
the rate of combustion is accordingly reduced. It 
is somewhat strange, regarding the phenomena of puddling 
from one point of view, that any fuel whatever 
should be required during the latter stages of the process, 
The Bessemer process has taught the world that the 


combustion of the carbon contained in pig iron 
is sufficient not only to maintain it in a fluid 
state, but enormously to increase its temperature. 


The process of puddling, or, more strictly speaking, of 
boiling iron, is analogous to Bessemerising. Why, then, 
should not the oxygen proceeding from the fettling and 
absorbed from a flame abounding in free air suffice to 
bring about a similar result? We are not aware that any 
completely satisfactory explanation of the fact that it does 
not has ever been offered. Twenty minutes suffice for the 
blowivg of a charge in the converter. To puddle a charge 
occupies about twice as long, though the absolute work of 
giving out the carbon is effected in less time. The 
prolongation of the process, such as it is, will hardly 
account for the fact that the combustion of the 
carbon in the iron im a puddling furnace is not 
attended with the same phenomena as those present in 
the converter. It may that the presence of a large 
quantity of iron—four or five tons—in the converter, 
instead of 4cwt. or 5ecwt., as in the puddling furnace, 
will satisfactorily explain the fact, as it is well 
known that, other things —- ual, the greater the quan- 
tity of fuel burning at once the higher is the temperature 
produced ; and it is not impossible that a proportion of the 
economy proper to the doble furnace, is due to the more 
favourable conditions wader which the carbon is burned 
out of the iron. If this be so, it follows that any system 
of machine puddling which would permit } quantities 
of iron—say three, four, or five tons—to be dealt with at 
once, would introduce means of economy not hitherto 
thought of. 

We have now to consider how it is that some reverberatory 
furnaces work with much levs fuel than others. To deal 
with this point in full would extend the length of this 
article too much, We shall return to the subject; but, 
meanwhile, we may point out that all endeavours to 
reduce the consumption of fuel must be based on three 
general principles. In the first place, we must try to 
utilise the fuel within the shortest possible distance from 
the bridge ; in the second place, we must produce the 
highest possible heat; and, in the third place, we must 





waste as little of that heat as may be. e multifarious 
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questions connected with grates, stacks, draught, tanpees- 
ture of air, &c., we shall not now touch upon. the 
manger we wish to call attention to certain phenomena of 

eat which have not as yet received the notice rp 
deserve. They bear strongly on the proposition that 
the fuel should be utilised as near the bridge as possible. 

It is commonly assumed that a body of gas once 
heated can only lose its high temperature in one of 
two ways. It must either impart its heat to some 
other and cooler body, or else do work. If it does 
neither, then the temperature should remain constant. 
The accuracy of this proposition we do not controvert. 
Yet we find in practice that gases apparently doing no work, 
and surrounded by non-inducting media of the same 
temperature as themselves, do lose heat with startling 
rapidity. If we take an ordinary heating furnace, and 
apply it to raise steam by the waste heat, we shall quickly 
find that the efficiency of the coal in raising steam is very 
much less when so employed than it would be if burned 
directly under the boiler inthe proper way. In a locomo- 
tive engine, for example, twenty square feet of grate will 
produce 400 indicated horse-power. In a reheating 
or balling furnace the temperature is certainly not 
less than in a locomotive engine, but the so-called 
waste heat from twenty square feet of grate will 
not produce anything like half 400-horse power, assuming 
the engines to be equally economical, even though no iron 
is charged. 'The furnace is constructed of admirably non- 
conducting materials, and from the nature of the case com- 
bustion is perfect. What, then, becomes of the heat on its 
way from the fuel on the grate to the boiler? Further- 
more, every addition to the length of the furnace neck—or 
in other words, to the distance intervening between it and 
the boiler—reduces the efficiency of the waste heat ina ratio 
which appears to increase as the square of the length of the 
neck. Why should this be? The answer is, of course, 
that the heat is wasted by radiation from the furnace and 
from the neck. To this we demur to the extent of saying 
that the loss by radiation is not apparently sufficient to 
account for the total loss. Brick is so bad a conductor of 
heat that the naked hand may be kept with impunity on 
the roof of a heating furnace 9in, thick, inside which the 
temperature is over 3000deg. The neck is thinner it is 
true, but even there the radiation must be too small 
to account for the actual loss of heat. It appears 
to us that the true solution of the difficulty must 
be found in the fact that work is done by the esca;ing pro- 
ducts of combusticn: in the first place, by expanding into a 
large flue after leaving the comparatively narrow throat of 
the furnace through which they have been squeezed, so to 
speak ; and in the second place in friction against the sides 
of the flues; and in the third by internal motion. On this 
point, however, we shall not attempt to dogmatise; we 
merely wish to call attention to the fact that the tempe- 
rature of the escaping gases and products of combustion 
decreases in a very rapid ratio with their distance from 
the furnace. This is not theory, but practice; and for this 
reason it appears that long heating furnaces are likely to 
be much less efficient when a very high temperature has to 
be maintained than furnaces of the same capacity shorter 
and wider. It is ible that some of our numerous 
readers have experimented on the fall of temperature 
noticeable in non-conducting flues; if so, they will contri- 
bute not a little to the general store of knowledge regard- 
ing furnaces by sending us particulars of their experiments 
for publication. 








THE DUKINFIELD CoLLIERY, MANCHESTER.—The late lament- 
able explosion at Astley’s Deep Pits, Dukinfield, three weeks ago, 
by which nine lives were sacrificed, will, together with the neces- 
sity of appointing another manager, lead to a very large outlay in 
improving the ventilation of the mine. We may state, on good 
authority, that a new road will be made of something like a mile 
in length, and that the extensive air-ways will be enlarged and 
improved, which, it is hoped, with due care being exercised by the 
colliers, will prevent any such fatal calamity again occurring as 
that which has lately taken place. 


Steam Fire Encines.—After years of consideration the great 
fires that have recently occurred at Lille, Bordeaux, and other 
towns in France, have determined the introduction of steam 
fire engines in France. The authorities of the town of Bordeaux 
resolved to purchase one of these engines; three were offered to 
the commission appointed to make the purchase—two by English 
makers, ani one by M. Thirion, of Paris—which, after much con- 
sideration, was selected. Our neighbours have not been idle in the 
matter of steam fire engines during the last two years, for the 
certainly possessed nothing of the kind in 1867, when an English 
engine threw a jet of water over the top of the lighthouse in the 
Exhibition park. 

SrriKes IN France.—The threatened strikes in Paris have not 
been carried out; a number of flaming red placards were stuck up 
in some parts of the town, and some of the discontented had the 
cool effvontery to mount guard over them. The police, however 
tore down the bills and took up the guardians, who, in spite of 
their attempts to rouse the lookers on to the rescue, were carried 
off to prison. It is saidthat more than thirty of these men are now 
incarcerated, and we hear no more of the strikes, The strike in 
the coal basin of Fourchambault seems to be of a serious character. 
It commenced on the 7th instant, and still continues; and it bas 
extended to the works at Torteron, on the left bank of the Loire, 
between six and seven miles off. On the 11th the men from the 
latter place crossed the river to join those of Fourchambault, cry- 
ing, “ Vive la Republique,” and singing the ‘ Marseillaise.” 
General Sanglé-Ferriére, who is in command of a subditision of the 
army at Nevers, sent some infantry and a squadron of Lancers, 
but the aspect of the workmen was so threatening that reinforce- 
ments were sent for to Bourges, and on the following day the 
Minister of War telegraphed to the commandant at Lyons to send 
the three battalions of the Twenty-seventh Foot to Fourchambault 
by rail; two more squadrons of Lancers also were dispatched from 

oulins. These energetic measures seem to have prevented any 
serious disorder, but the market was pillaged, and the shops of 
several dealers in provisions sacked; but this was stopped by the 
inhabitants, who promptly constituted themselves a ** league of 
order,” and set the rioters at defiance. The strike soon reached 
the collieries of Commentry and Bézenet, belonging to the com- 
pany of the Forges of Chatillon and C oy, and situated 
distances of ten and fifteen miles from Fourchambault; and a 
regiment of infantry and two squadrons of Lancers were imme- 
diately dispatched from Montlugon and Moulins, and prevented 
any violence. At Creuzot the strike seems to be entirely at an end, 
the elected delegates themselves having advised the miners to re- 
sume work. It seems that the unfortunate spirit which has 
done so much injury to this country is becoming common to all 

vilised nations. 
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LETTERS TO THE EDITOR. 
¢ We do not hold ourselves responsible cg the opinions of our 
Correspondents. 
PROTECTING SHIPS’ BOTTOMS. 

Sir,—A_ letter in your issue of the 19th Nov., 1869, 
headed “‘Cleaning ’ Bottoms,” and signed ‘“‘ W. H.” The writer 
suggests the mooring of vessels in fresh water rivers, such as the 
Severn and Shannon, or the construction of fresh water docks, 
with a view of killing the shell-fish, &., that adhere to the bottom 
of iron ships, by the action of fresh water. , . 

also see it stated in the JWustrated London News, in an article 
headed the ‘‘ Great Eastern,” “that, owing to the great size of the 
ship, the expense of docking her is considerable ; arrangements have 
therefore been made for the examination and cleaning of ber hull 
below the water line during the time she has been lying in the 
harbour. Forthis purpose six divers were employed, under the 
direction of Captain Osborne, C.B., and Captain Halpin, the 
communder, to remove the animaland vegetable accumulations on 
her bottom, the operation, which has occupied the divers six weeks, 
having been completed a few days since. Several hundred tons 
of mussels and other shell-fish have been removed from the Great 
Eastern’s bottom, the mussels on which were in many parts a 
foot thick.” I also remember seeing in one of our colonial papers 
an extract taken from the Army and Navy Gazette, stating that 
the Admiralty were contemplating covering some of our iron built 
vessels with wood, I take it for granted with a view of preventing 
the fouling that iron vessels are so subject to. Now, Sir, the cost 
of cleaning iron vessels by either of the above methods must be 
something heavy, considering the loss of time, &c., that must take 
place, to say nothing of the impediments to sailing foul vessels, 
and the great loss of power, whether driving by wind or steam ; it 
would surely be a much better plan to prevent the accumulation 
of shells in the first place, than to allow them first to accumulate, 
and then to have to devise means to get rid of them. It seems to 
me that if the merits of West Australian mahogany timber was 
fully known, that every iron vessel built would be covered with 
this invaluable timber; the prevention spoken of would then be 
perfect, A thin plank surely could not add much to the weight 
of a vessel, or be in any other way objectionable. Asshowing some 
of the valuable properties of this wonderful timber, I take the 
following extracts from the ‘* West Australian Almanac and Direc- 
tory” for last year, page 31. In an article headed, “ Timber and 
Wood,” it is stated—and I can from my own personal knowledge 
vouch for the facts stated—that “‘ the Saleen timber trees of this 
colony are of the encalyptus, or myrtle family ; amongst the most 
generally useful of these is that commonly called mahogany, and 
by tne natives “‘ jarrah.” Ofthis wood it wasstated some years ago by 
the late Admiral Sir James Stirling, before a committee of the 
House of Commons, that there is sufficient to build twenty British 
navies. None of the neighbouring colonies possess timber of similar 
character to the jarrah, or endowed with equally valuable pro- 
perties. If cut at the proper season, wien the sap is down- a pre- 
caution too little attended to—it will be found to be the most 
enduring of ali woods. In this condition it defies decay, time, 
weather, water; the white ant and sea worm have no effect 
upon it.” This, Sir, is what I most particularly wish to call your 
attention to, and I think would be the best preventive that 
could possibly be devised, namely, covering a vessel with a timber 
that no kind or class of insect will touch. Again, the same authority 
says, “‘ Vessels of considerable burthen are built entirely of this 
wood, the peculiar properties of which render copper sheathing un- 
necessary, although the sea worm is most abundant in thse 
waters.” We are told again on the next page that where strength, 
durability, and the property of resisting the attacks of the ‘‘ white 
ant,” ‘‘ Zeredo navalis,” are necessary, it is invaluable. I will 
not trespass further on your space, trusting this may be deemed 
worthy a corner in your invaluable paper. G. Smopson. 

Ballarat, Victoria, Australia, February 1st, 1870. 


LINES OF LEAST RESISTANCE, 

Si1n,—Will you allow me to describe an experiment likely to be 
of use in finding the best form of aft body for ships? If you take 
a walking stick, and draw its head through the water, you will find 
that a very beautiful bubble of air hangs on the after side of the 
handle. Now it seems to me that the form in outline this bubble 
has produced by the closing in of the water in the natural wave 
lines, which would of course, give the proper form for the outer 
lines at least resistance, or rather least friction. If the walking- 
stick were to be replaced by a small model of a ship’s bow, and 
suspended over the bows of a boat driven at a known speed, and 
if arrangements were made for photographing, the bubble over a 
divided scale, I think that some useful information might be got, 
about the shape of the aft body. 

The chief difticulty is the stowing away at the tail of the 
bubble, but I think that this can be corrected to some extent by 
providing means for feeding a small stream of air to the after 

part of the model. 
THE HOWE TESTIMONIAL FUND. 

Six,—I see that Mr. Burgh goes on steadily advertising for sub- 
scriptions to what he culls the ‘‘ Link Motion Testimonial Fund.” 
He very carefully abstains from stating whether he has received 
any money, or promises of money. Permit me to ask him through 
your columns the followixg questions :—Is Mr. Howe a party to 
this testimonial affair? Who paysior the advertisements? Mr. Burgh, 
Mr, Howe, or the subscribers tothe fund—supposing there are any 
subscribers ? Who will administer the fund? Is thereany committee 
in existence, or are we to suppose that any sums I or others may 
think proper to subscribe will simply go to Mr. Burgh to be 
administered for Mr, Howe’s benefit in any way Mr. Burgh, and 
not the subscribers, think proper? Lastly, is the evidence Mr. 
Burgh brings forward to prove that Mr, Howe invented the link 
motion really conclusive? What is Mr. Burgh’s reply to a letter 
on this subject which appeared in your last impression ? 

I have no doubt that Mr. Burgh is an honorable and high- 
minded individual, but he is evidently not going the right way 
to work to benefit Mr. Howe. A WovULD-BE SUBSCRIBER. 

Hull, April 19th, 1870. 


A TRAMWAY EVIL. 

Srr,—Will you allow me to ask one question through your 
columns? I remember—and the reminisence is sufficiently 
horrible—that it was my fate to reside in ill health, near one of 
the tramways laid down by that eccentric individual, George 
Francis Train. The establishment oi this tramway was a perfect 
boon to all the idle little ‘‘gamins” of the district. Their 
favourite amusement was to collect a pile of granite lumps from 
a neighbouring stoneheap and adjust them at aged intervals on 
the rails. The car came rumbling along with quite sufficient 
noise of its own, but when it came to the stones, bumping, crash 
continually repeated, supplemented by the cheers of the admiring 
we pt was anything but soothing to «disordered nerves. 

at I want to know is, whether the new cars cannot be fur- 
nished with guards to remove such obstacles before the wheels 
reach them. - ER. 
ORDNANCE. 

Srk,—I venture once more, with your kind permission, to lay 
before the public, through the medium of your widely circulated 
journal, some account of a — of ordnance whereby a heavy 

longated projectile may be fired at a high initial velocity under 
moderate strain of gun—a system to which for many years I have 
paid much attention. 

It may be well at the outzet to compare very briefly the two 
known systems of rifled and smooth-bored ordnance. “The prac- 

ical distinction between these systems lies not so much in the 
fact that the bore of the gun is in the one case smooth and in the 
other case rifed, but in the fact that where two guns are of equal 
calibre, one smooth-bored and the other rifled, the projectile 
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effectively discharged 

of the weight of that effectively 

other words, the projectile for the smooth- 
with that for the rifled gun, presents a large area (in proportion 
to its weight) both to the action of the powder and to the re- 
sistance of the atmosphere. These two systems may be further 
compared under the three conditions following :— 

lst condition : When the guns are of equal calibre, are fired with 
equal charges of powder, and are in strength proportioned to the 
strains they will have to bear.—The smooth-bored gun will, in 
this case, be of about two-thirds of the weight of the rifled gun; 
and the spherical shot will be of about one-half of that of the 
elongated projectile. The smooth-bored gun will here possess 
the ter endurance, and will be the more convenient for 
handling and transport. The spherical shot will, in this instance, 
be the more convenient for handling and transport, and will at 
the same time be that best adapied for ricochet firing. The elon- 
gated projectile will, however, have the advantage in accuracy of 
tire, in range, in penetrative power, and in capacity. 

2nd condition: When the jectiles are of the same weight, 
and are fired with equal charges of powder, from guns that are in 
strength proportioned to the strains they will have to bear.—The 
smooth-bored gun will here be of about the same weight as the 
rifled gun. The endurance of the smooth-bored gun will in this 
instance exceed that of the rifled gun; and as regards ricochet 
firing, the spherical shot will be superior to the elongated pro- 
jectile. In this case the elongated projectile will have the advan- 
tage in accuracy of fire, in range, in penetrative power, and in 
lowness of trajectory. 

3rd condition: When the guns are of equal calibre, weight and 
strength, and are fired under equal strain.—The spherical shot 
will here be of about one-half of the weight of the elongated proiec- 
tile ; the spherical shot will in this instance be the more con 
venient for handling and transport, will possess the greater pene- 
trative power, will have the lower trajectory, and will be that 
best adapted for ricochet firing. The elongated projectile will, 
however, be superior to the spherical shot in accuracy of fire 
and in capacity. 

Having briefly compared the systems of smooth-bored and rifled 
ordnance, I will next describe the system in reference to which 
I now address you :— 

Let the gun be of just strength and weight enough to 
enable it to be fired safely for an adequate number of 
rounds with spherical shot, and with powder charges of from 
about one-sixth to one-fourth of the weight of the shot; let the 
transverse sectional area of the projectile be of about one-half of 
that of the spherical shot; let the projectile be surrounded for 
part of its length by a sabot either of papier mache or of some 
other strong but light material of a Suahio nature; let the pro- 
jectile and sabot together be of about the weight of the spherical 
shot; let the rear end of the sabot consist of a ring or plate of 
metal of such strength that it will be unipjured on the explosion 
of the charge; let the outer surface of the sabot fit the bore of the 
gun (with only the requisite windage), and let its inner surface fit 
the projectile; let the projectile and sabot traverse the bore of the 
gun together; let the projectile separate from the sabot at the 
muzzle of the gun; let the projectile rotate adequately during 
flight. The above projectile, like the spherical shot for the smooth- 
bored gun, will present a large area (in proportion to its weight) 
to the action of the powder, and, like the elongated projectile for 
the rifled gun, will present a small area (in proportion to its 
weight) to the resistance of the atmosphere. 

Having set forth the nature of my invention in general terms, I 
would next direct your readers’ attention to three different forms 
of projectile for a smooth-bored gun, and to a mode of applying 
my invention to a rifled gun. 

To the first projectile for a smooth-bored gun I propose to 
impart rotation indirectly by the force of the explosion. This 
a may, at first sight, appear to be by no means novel; 
1itherto, however, all efforts of an apparently similar nature have, 
so far as I am aware, been directed towards imparting the rotation 
directly to the projectile. That these efforts have invariably met 
with but very slight, if, indeed, with any success, may be readily 
accounted for on considering that to impart rotation directly to a 
projectile by the force of the explosion the projectile must be 
spirally grooved in the direction opposite to that in which it is 
intended it should rotate, while to make it revolve in the same 
direction by the resistance of the atmosphere the grooves must 
incline in the direction of rotation. The projectile I here propose 
will be free from all grooves or ribs; but the sabot will have suit- 
able spiral grooves formed on its exterior, in a direction opposite 
to that in which it is intended it should rotate. Along these 
grooves the gas generated on the explosion of the charge will 
rush, and, it is believed, will cause the sabot adequately to rotare. 
The rotation thus communicated directly to the sabot will ‘be 
transmitted therefrom to the projectile, which will thus indirectly 
derive rotation from the force of the explosion. 

To the second projectile for a smooth-bored gun I propose to 
impart rotation by the resistance of the atmosphere—a problem 
by no means novel, though one as yet practically unsolved. In 
most experiments that have been carried out in this direction the 
projectile has been spirally grooved in the direction of rotation, 
the gas generated on the explosion of the charge being prevented 
from rushing along the grooves by means of a wad. ‘Two reasons 
why such a projectile would fail to rotate adequately are as 
follows :—(1) Because, instead of having a continuous stream of 
air passing along its grooves during flight, it would carry with it a 
certain quantity of air, which would, to some extent, fill up the 
grooves; (2) because the non-driving sides of these grooves would 
beat against the air in a degree proportionate both to their avail- 
able depth and to their form. Projectiles have likewise been made 
having one or more spiral passages through them, near to and 
about their longer axes. Here failure has ensued, through a dis- 
advantageous application of the force available for the purpose of 
obtaining rotation. I propose to form suitable spiral grooves on 
the exterior of the projectile in the direction in which it is 
intended it should rotate. I then surround the projectile by a 
strong tube. This tube I firmly secure to the projectile, on which 
it will remain during flight. The grooves, therefore, will be open 
on.y at each end, i.¢., for the ingress and for the egress of the air. 
In this way it is thought possible to obtain effective rotation, the 
tube both insuring the rush of air along the grooves and rendering 
the projectile of a form adapted to rotate freely in the air. 

To the third projectile for a smooth-bored gun I propose to 
impart rotation by tie force of the explosion, in conjunction with 
the resistance of the atmosphere. In this instance I spirally 
groove both the sabot and the projectile, the former in the direc- 
tion opposite to that in which it is intended it should rotate and 
the latter in the direction of rotation. 

Next, as to the mode of applying my invention to a rifled gun. 
The projectile I here propose will have no grooves, ribs, or studs, 
all of which would more or less retard its rotary movement 
(rendering it necessary that a higher velocity of initial rotation 
should be imparted to the projectile than would be requisite 
were its surface smooth), and cause it to deviate laterally. e 
sabot, however, will, on its outer surface, have, either suitable 
mechanically fitted studs or ribs, or else towards its rear, a ring 
of soft metal, such as would, on the explosion of the charge, be 
forced into the spiral grooves of the gun. Before referring 
to the system of rifling proposed to be employed, it may be 
well to compare briefly the two systems known as the “ gaining” 
and “uniform” twists respectively. With the gaining twist, 
whereby a rotary motion is gradually imparted to the pro- 
jectile, the initial strain on the gun is less than with the 
uniform twist, whereby the full t of rotuti is at 
once secured. On the other hand, with the gaining twist 


by the one is usually of but about one half 
' disch: by the other. In 





the form of the shut (except when it has but a single specially- 





formed stud fitting into each groove of the gun), of necessity 
undergoes a partial change during its passage along the bore of the 
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gun, this change of form involving both a decrease of projectile 
‘orce and an increase in the wear and tear of the gun. ence, 


gun, as compared | with the gaining twist the projectile must, with the above- 


named exception, either be lead-coated or be fitted with soft 
metal studs or ribs, or with a soft metal base ring; whereas, 
with the uniform twist, it may be formed entirely of either 
iron or steel. Likewise, though the gaining twist allows 
the projectile to move most freely at first, yet it somewhat 
retards its velocity towards the muzzle, and so, in the case of a 
shell, is the cause not unfrequently of a premature explosion. 
With this question of rifling is to sume extent connected the ad- 
mitted difficulty of imparting a high initial velocity to a heavy 
elongated projectile, for if the projectile is formed entirely of 
iron or steel it is inclined to wedge ; if, however, it is lead-coated, 
has soft metal studs or ribs, or has a soft metal base ring, it is in- 
clined to strip ; either contingency, in every case, involving wear 
and tear of the gun. I propose to rifle the gun with a 
uniform twist; the sabot, therefore, will rotate uniformly 
during its passage along the bore of the gun; the projectile, 
on the contrary, being smooth, will, in consequence of its 
inertia, be inclined at first to move forward without any 
twist, the sabot rotating on the projectile; but by the time 
the two shall have reached the muzzle, the friction between 
them (whose amount may be easily regulated) will have caused 
the rotary motion of the one to be transmitted to the other. The 
sabot will therefore have a uniform twist, and the projectile a 
gaining twist. Now, since the sabot will have a uniform 
twist, (a) the rotating medium may, in every case, be of 
either hard or soft metal, and (4) the velocity of the pro- 
jectile will not be checked towards the muzzle of the gun ; 
thus will be avoided the loss of projectile force, the risk 
of a premature explosion (in the case of a shell), and the 
excessive strain on the muzzle. Again, since the projectile 
will have a gaining twist, the excessive initial strain on the gun 
will be avoided. And, lastly, the danger of the shot either 
wedging or stripping, together with the wear and tear of the 
gun in every case involved thereby, will likewise be obviated. 
It appears, therefore, that the system of rifling proposed to be 
employed will possess the «advantages, and will a‘ the same time 
be free from the disadvantages, attendant on the uniform and 
the gaining twists respectively. 
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Having specifically stated the nature of my invention, I will 
next, by a brief threefold comparison of the three systems, 
endeavour to demonstrate that in the gun I have specified (which 
for the sake of distinction I hereinafter term a ** Girdlestone ” 
gun), with its projectile(which I hereinafter term a ‘‘ sub-calibre 
elongated” projectile), are very largely combined the advantages 
possessed separately by the smooth-bored gun with its spherical 
shot, on the one hand, and by the rifled gun with its elongated pro- 
jectile on the other hand. 

I will, in the first place, compare a smooth-bored 9°22in. gun, 
firing a spherical 114 1b, shot, with a rifled 9°22in. gun firing an 
elongated 228 lb. projectile, and with a Girdlestone 9°22in. gun 
firing a sub-calibre-elongated projectile weighing with its sabot 
114 Ib. (see Table I). i the powder charges are equal (say 30 Ib.), 
and if each gun is in strength proportioned to the strain it will have 
to bear, the Girdlestone and smooth-bored guns will here be of equal 
weight (say six ton), their endurance will be equal, and they will 
be equally convenient for handling and transport, being in each of 
these respects superior to the rifled gun, the proportionate weight 
of which will be about nine tons. The sub-calibre elongated pro- 
jectile will, in this instance, be equal to the spherical shot, and 
will be superior to the elongated p:ojectile in convenience (so far 
as regards weight) for handling and transport. With reference to 
accuracy of fire, range, and penctrative power, the sub-calibre 
elongated projectile will be equal to the elongated projectile, and 
will be superior to the spherical shot. As regards lowness of tra- 
jectory, the sub-calibre elongated projectile will have the advan- 
tage. As to capacity, the advantage will be in favour of the 
elongated projectile; while the spherical shot will be that best 
adapted for ricochet firing. 

I will, in the second place, compare a smooth bored 11°62in. 
gun, firing a spherical 228 Ib. shot, with a rifled 922in. gun 
firing an elongated 2281b. projectile, and with a Girdlestone 
11°62in. gun firing a ebaulines elongated projectile weighing 
with its sabot 228 lb. (see Table II.). If the powder charges are 
equal (say 45 1b.), and if the guns are in strength proportioned 
to the strains they will have to bear, they will be here of about 
equal weight (say twelve tons.) The endurance of the Girdlestone 
gun will here be equal to that of the smooth-bored gun, and will 
be in excess of that of the rifled gun. As regards accuracy of 
fire, range, penetrative power, and lowness of trajectory, the 
sub-calibre elongated projectile will be equal to the elongated 
projectile, and will be superior to the spherical shot ; while, as 
regards ricochet firing, the spherical shot will have the sdvantage. 

I will, in the third place, compare a smooth-bored 11°62in, 
gun, firing a spherical 228 1b. shot, with a rifled 11‘6zin. gun 
firing an elongated 456 Ib, projectile, and with a Girdlestone 
11°62in. gun firing a sub-calibre elongated projectile weighing with 
its sabot 228 !b. (see Table 1II.). If the guns are of equal weight 
(say twelve tons), and are fired under equal strain, the sub-calibre 
elongated projectile will in this instance be equal to the spherical 
shot, and will be superior to the elongated projectile in con- 
venience (so far as regards weight) for handling and transport, 
and will at the same time be superior in range, in penetrative 
power, and in lowness of trajectory, both to the spherical shot 
and to the elongated projectile. As regards capacity, the elon- 
gated projectile will have the advantage ; while, as before, the 
spherical shot will be that best adapted for ricochet firing. 

It appears, therefore, that in the system of ordnance I have 
herein described, whereby alone may a heavy elongated projectile 
of (say 1000 lb. weight) be fired at a high initial velocity, under 
moderate strain of gun, are largely combined the advantages 

separately by those of rifled and smooth-bored ordnance, 
I would remark, in conclusion, that I by no means advocate 
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propose rather that the three ye ona should be fired under 
equal strain from guns such as I have specified ; and thus would 
I establish a system of ordnance which, in theory at any rate, 


appears, in all steppets, to bo wall stepted to mest the exigansien 


modern naval fare. JOHN WARD GIRDLESTONE. 
37, Norfolk-street, Strand, W.C., April, 1870. 


TABLE I.—Giving the weight of the smooth-bored, rifled, and Girdlestone guns, and the — and penetrative power of their projectiles, when the powder 


charges are of equal weight, end the guns are of equal calibre, and are in st 


proportioned to the strains they will have to bear. 














Smooth-bored 9°22in. gun, six tons. | Rifled 9'22iu. gun, nine tons. | Girdlestone 9°22in. gun, six tons. 
"Spherical hot .. .. .. .. 1161, | Elongated projectile. 298 Ib. Sub-calibre elongated projectile .. _ 951b. 
Circumference . 28-7l4in. Circumference .. .. 28°71 4in. os wali. ch ad “ap ie 19Ib. 
| “a... . «ne 
| | Circumference .. .. .. .. 20°294in. 

Charge 30 Ib. 





P V = the coefficient of velocity, i.c., 3584, for guns of 9°22in. calibre. 
The initial velocity varies as V Y where P = the weight of the charge in Ib. 


s" 


S = the weight of the projectile together with that of the sabot, in Ibs. 


- 30 og § the initial velocity in ‘ 80 _ the initial velocity in| . 80 _ the initial velocity in 
.. 3084 o 2 = 1008 { . y™ |. sss S B= 1300f Gavan | Vo a= 1888 { 


‘eet per second. 


feet per second. 





W = the weight of the projectile in lbs. 
v = the velocity of the projectile in feet per second. 


The energy in foot-tons perinch of circumference, en} Ww a , where {° = the circumference of the projectile in inches. 


the penetrative power variesas_.. - +S Qegt ( g = gravity. 
¢ = the number of lbs. per ton. 
the energy the energy) the energy 
in foot-tons in foot-tons in foot-tons 


114 x 1838? 228 x 1300? 


* 2% 28°714 x 32"19u8 x 2240 





= 93°05< per inch 


ference. 


of circum-| 2x 28°714x92°1908 x 2240 


95 x 1838? 





= 93°05 per inch |... =100' 
a dean |” xB ape ae 1908 E209 7 oe 
ference. ference. 








Taste Il.—Giving the calibre and weight of the smooth-bored, rifled, and Girdlestone guns, and the penetrative power of their projectiles, when both the 
powder charges and the projectiles are of equal weight, and the guns are in strength proportioned to the strains they will have to bear, 





Smooth-bored i1°62in. gun, twelve tons. | 


Ritled 9°22in. gun, twelve tons. 


| Girdlestone 1162in. gun, twelve tons. 











Spherical shot 223 Ib. Elongated projectile.. .. .. 228 Ib. Sub-calibre elongated projectile .. 190 Ib. 
Circumference .. 86°254in. Circumference .. .. .. .. 28°7l4in. GONE es ss oe cs es ee oe | 
Total .. .. .. .. 2281b. 
Circumference ee 25°635in. 

Charge 45 lb. 





722 for guns of 11° 2in. calibre. 


V = the coefficient of velocity, i.¢. {3584 foc guns of 9°22in. calibre. 


The initial velocity varies as V Jf LS where i? = the weight of the charge in Ibs, 


% = the weight of the projectile together with that of the sabot in Ibs. 


- 45 _ 454, § the initial velocityin | . “3 { the initial velocity in 
9722 Vf B = 1683 { | -- 8688 Vv X= un { 


feet per second. 


- gr 45 the initial velocity in 
-*. 8722 4 J Sy = 1608 { 


feet per second. feet per second. 





W = tho weight of the projectile in lbs. 
v = the velucity of the projectile in feet per second. 


The energy in foot-tons per inoh of circumference, i.¢., { W v? , where 2c = the circumference of the projectile in inches. 
$5 Pegt 


the penetrative power, variesa3 «we. -- + Weg 


the energy | 
in foot-tons | 


223 x 1653? 228 x 1591? 





ference. 


_—_——_ eennni« SRAIO ED “a SS Sn hE 
TRIP BAK ID 1905 XDA per circum. | 2%28T14x 82°1008x 2240 
| 


g = gravity. 





t = the number of Ibs. per ton. 
the energy the energy 
- in — | 190 x 16532 me in foot-tons 
= Q r ich |.*. = . 
97) Per circum. | 2 X25°086x 921908 x 2240 oa 
ference. | ference, 





TaBLe IIl.—Giving the weight of the powder charges and the weight and penetrative power of the projectiles, for the smooth-bored, rifled, and Girdlestone 
guns, when the guns are of equal calibre, weight, and strength, and are fired under equal strain. 





Smooth-bored 11°62in. gun, twelve tons. 


Rifled 11°62in. gun, twelve tons. | 


Girdlestone 11°62in. gun, twelve tons. 











Spherical shot 
Circumference .. 





228 Ib. 


*. 86°254in. Circumference 


Elongated projectile . 


i. 456 lb. | Sub-calibre elongated projectile .. 190 Ih. 
. +» 9$6°26din. GONE Ms ee Teer ee" ger ae 38 lb. 
OME os. ete eee 

Circumference +. 25°635in. 





The charges of powder which generate equal strains on any gun, when fired with projectiles of different weight, vary inversely as the square roots 
of the weights of the projectiles. 


Charge 45 Ib. 456 


os 454/ 228 _ $1°8, the charge in lbs. 


| 45 328 = 45, the charge in Ibs. 





P V = the coefficient of velocity, i.e., 3722, for guns of 11°62in. calibre. 
The initial velocity varies as V JS =~, Where { P = the weight of the charge in Ibs. 
8 S = the weight of the proje-tile together with that of the sabot in Ibs. 


- 45 _ {the initial velocityin | . 31'8 = ogg } the initial velocity in 8 a the initial velocity in 
--. $722 4 f S = 1058 .. 3722 4 / 2 | 722 4 / 3 = 1058 { 9, 


feet per second. | 


{ 


feet per second. eet per second. 





W = the weight of the projectile in Ibs. 


The energy in foot-tons per inch of circumference, i.¢.,} W al where )% = the velocity of the ap mp in feet per second. 





¢ = the circumference of 


the penetrative power, variesas .. .. - «SQegt > acaneliee e projectile in inches. 
t =the number of Ibs. per ton, 
the energy the energy | the energy 
228 x 1653? =11915 ( tntoot-tons 456 x 982? a ae ie 190 x 16532 =140-42 infect-tens 
* Swan haw aon >A 0 ee neces OS OF" 3 ‘ "1908 x 22. em 
2 x 86°254 x 82°1908 x 2240 ae éieoune- 2x 36254 x 32°1908 x 2240 of circum-  25°635 x 32°1908 x 2240 +3 a : 
ference. | ference. ference. 











VISIT TO THE WORKS OF THE METROPOLITAN 
DISTRICT RAILWAY. 


On his address as president of the Institute of Civil Engineers in 
1866, Mr. John Fowler expressed feelings, if not opinions, which it 
is satisfactory to find were not mere expressions. On Friday week 
he invited the students of the Institute—they are about 150 in 
number—to inspect the works of the Metropolitan District Rail- 
way from Westminster to Blackfriars Bridge, and afterwards to 
favour hm with their presence at dinner. He had intended to 
have had them at Thorn Lodge, his private residence, but to his 
delight above 100 accepted his invitation, and he selected Willis’ 
Rooms asthe place for their entertainment, his home being unequal 
to the comfortable accommodation of such a large company. 

The students assembled at two o’clock, or before two, indeed, at 
the rooms of the institute, and were sent off indetachments. The 
exposition of the works, and answers to queries (which were very 
numerous), were mainly attended to by Mr. B. Baker, C.E , chief 
of Mr. Fowler’s stuff; Mr. Jarvis, architect; Mr. Cooper, resident 
engineer; the Hon. Mr. Stanhope, Mr. Pocock, and others. 


It is not necessary to describe the works. They are much of the 
same character as a on other parts of the inner circuit sys- 
tem—if we may still use the phrase. 


The first part of the line from Westminster Bridge is an arched 
covered way; the permanent road, telegraphic arrangements, 
and all else is quite complete. In this section the visitors had a 
fine picture presented to them—if anything weird can be fine— 
the men, a dozen upon each side, — lamps to light the 
visitors. e arched covered way to the east of Westminster 
Bridge will be > 7 as garden ground on the top by the Board 
of Control, or their tenants, they being the possessors. The re- 
maining part of the line has works of the same character as we 
have repeatedly described. In two places only are there arched 
covered ways—the one we have already referred to, and the other 
is under the Temple Gardens, the having proved 

werful enough to obtain many rather worthy from 
others, that the arched covered way they 
insisted upon should be laid with 2ft. of sand, and besides 
that the line should have in top ballast 2ft of sand, below that Gin. 





| ment costs more money than ordinary ballast, and is utterly use- 


less. 

The most interesting portion of the line is that in the neigh- 
bourhood of Blackfriars Bridge. The workmen are engaged there 
in taking to pieces buildings long hidden from the light of day, 
that present much greater difficulties than the ruins of Pompeii 
or Herculaneum as regards original plan or design, At Black 
friars to-day the labourer will be found tearing away at solid 
buildings which cannot be associated in any rational way with 
anything near it. There may be the basis of some good theory 
touching old London revealed by these stubborn (we speak from 
the navvies’ point) remains, but we should certainly like, and every 
visitor must feel he needs to hear a creditable exposition of the 
Blackfriars remains. 

Some of the greatest feats as yet performed by Mr. Fowler and 
his assistants are those just beyond the viaduct of the London, 
Chatham, and Dover Railway. ‘The line has been carried between 
Moggeridge’s great granary and the new house of the British and 
Foreign Bible Society, and neither has, we believe, sustained the 
slightest injury, although the excavation came within 2ft. of the 

at granary referred to. 

The visitors spent the greater of their time in the neigh- 
bourhood of the Fleet Ditch, and, in receiving information as to 
the alteration of its course, the difficulty of dealing with the 
numerous gas and water pipes that had to be prams 4 and many 
other local considerations, that all combined gave the visitors the 
idea that in respect of such ascheme as this the glory of carrying 
it out was something, but the brain labour and daily watch were 
things far more to be thought of, and the proper objects of respect and 


students then proceeded to Willis’s Rooms, where dinner 
waited them, Mr. John Fowler host and chairman. A pleasant time 
was spent,and a beco: and useful address delivered by Mr. Fowler. 
Mr. Fowler, after alluding to the pleasure he felt in meeting the 
students as friends and guests, and the interesié he had taken in 
the creation of the student class of the Institution, and in assist- 
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making their personal acquaintance as he had done, and finally, 
to complete the day by hearing and di ing the paper on the 
penarlhen fragt my He had no doubt that those who were pre- 
sent would be the future representatives of the profession, and 
among them would be presidents of the Institution, members of 

neil, or other h dand respected members; but he must 
remind them that this could only be attained by hard work and 
much raw the necessity of work and study could not be too 
much ory 4 upon, and it must ae ey in ae neta work 
upon which they were engaged, but upon general business 
of t their profession, so that, as in his own case—brought up as an 
hydraulic engineer—he yet found time to master that branch and 
to study other branches ; and when the movement came for rail- 
ways to be developed it found him ready; and although docks and 
harbours had necessarily formed a material point of his own prac- 
tice, railways had for some years been his principal work. } in 
his case, when the occasion came so they should endeavour to be 
fit and able for the work they had given them to do. He then 
referred to the works they had seen that day, and explained that 
they could not have been carried out without very much thought, 
study, and labour in design, and much skillin execution, and gave 
due meed of praise to his able assistants. In the discussion of 
Mr. Stanhope’s paper that evening he hoped that no consideration 
for himself would prevent them from freely criticising the works, 
and that it might be more so his friend Mr. Cubitt kindly con- 
sented to preside at the discussion instead of himself. He con- 
cluded ty bendion the students always to keep in mind the great 
future they had before them; and, as ed himself and them- 
selves, he wished them to consider individually that if at any 
time they thought he could be of service to them, and would make 
the request—if it were proper and reasonable—they might count 
on its being done, as to do it would give him as much pleasure as 
it could possibly give them. 

Mr. Cubitt, after saying that their time had just expired, pro- 
posed in a few graceful words Mr. Fowler’s health, which was 
done with musical honours, and with the most tumultuous applause; 
and with a few words of acknowledgment from Mr. Sethe one 
of the most successful dinner parties that has probably ever been 
given broke up, and they proceeded to the Institution, 
Great George-street, where the Hon. P. 8S. Stanhope read a paper 
on the Metropolitan District Company's works; Mr. Cubitt, a 

ber of the il of the Institute, presided. The paper was 
a very spirited production, and by no means limited in range, street 
tramways, as a cognate subject to city railways, coming in for a 
share of consideration. The paper was followed by a lively dis- 
cussion, in which Mr. Bazalgette the younger and various other 
members took part. 
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Grants and Dates of Provisional Protection for Six Months 
3646. JosepH Gust, Lodi, Italy, “‘ A new or improved spherical ship and 
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867. Gustav ADOLPH BucHHoLz, Regent’s Park, London, ‘‘ Improved 

hinery for manufacturing lina and flour.” 

369. Tuomas CLaRipGz, Bilston, Staffordshire, and JosHvua JEavons, 
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in the machinery or apparatus employed in such facture.” 

871. Louis Watson and Jutius Hatt, Craven-street, Strand, London, 
“Improvements in the means of and apparatus indicating or registering 
goods raised or lowered in breweries, es, warehouses, and other 
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873. ALEXANDER Baumann, Heilbronn, Wurtemburg, “ Improvements in 
steam engines.” 

75. Tomas GipB and Cartes Ge.stHarP, Jarrow-on-Tyne, Durham, 
** Improvements in extracting copper from ores and compounds.” 

877. WittiamM Rocers THomson, Glasgow, Lanarkshire, N.B., ‘* Improve- 
ments in locks, latches, or bolts for fastening the doors of railway 
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881. JosepH TowNSEND, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
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891. Tuomas James Situ, Fleet-street, London, ‘“‘ Improved means and 














huilai 








hnilai 








apparatus for es.” —A communication 
from William Charlton Harrison, Gawler, South Australia. 
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ments in rotary —— machines.”—A communication from Jesse 
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901. James Sampson and Ricnarp Row.anps Minton, Liverpool, “ An 
improved varnish paint.” 

905. ADOLPHE NicoLe, Soho-square, London, ‘‘ Improvements in lever 
escapements for watches and other timekeepers.” 

907. Witt1aM Epwarp NewTon, cery-lane, London, “Improvements 
in pumps and upparatus for raising water and sand, mud, or other dis- 
in substances.”—A communication from Barton Howard Jenks, 
Philadelphia, Pennnsylvania, U.S.—28th March, 1870. 

913. Freperick Joun Upton, Long-lane, Bermondsey, Surrey, “ Im- 
provements in hats and other like coverings for the head.” 

915. SLED WILcock, RicHaRD Rosiyson, and FREDERICK ie 
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be employed for preparing cotton and other fibrous substances for spin- 
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shi; ey conn from James Porter and Herbert Perkins, 
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925. Jonn Tiersen, Upper Charles-street, Goswell-road, London, “‘ An 
improved endorsing or marking press or stamp.” 

927. GzorGE FLASHMAN, jun., Dover, Kent, ‘‘ Improvements in the con- 
struction of mattresses.” 

929. ALEXANDER STIEFBOLD and Grorce Nicno.as Cory, London-wall, 
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from Reinhard Doerfel, Klingenthal, Saxony. 

931. WittiaM Avery, Redditch, W , “Improvements in 
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941. Wittiam McCraw, West Cothertan sinee, Edinburgh, 
N.B., “Improvements in photography, by prucesses which combine 
printing, inting, and transferring, for the producti luction of chromo- 
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943. JoHN Hasey Jouxsox, Lincoln’s-inn-fields, London, “ Improve- 
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chairs and f; ‘or for railways.” 
49. Geoxee Avoustus Huppart, Brynkir, Carnarvonshire, “‘ Improve- 
ments in the construction of railways.” 
5). Weuram Ropert Mowsray, Hedon-road, Drypool, Kingston-upon- 
Hull, Yorkshire, and Joun Martin, §; street, Kingston-upon- 
Hull, Yorkshire, ‘‘ Improvements in goods, wares, or = 
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056. CHARLES BRAHAM PaRKisson and Jonn Mercatr, Preston, Lanca- 
shire, “ Improvements in the method of working check ‘anes in 
looms for wea’ 


957. CHARLES NEWHOUSE, Heywood, Lancashire, “Improvements in 
hoists.” 


THomas Crosstey, Rochdale, Lancashire, ‘ Improvements in the manu- 
facture of size.” ' 


1024. Lovis ApraHAM Brope, Glasgow, Lanarkshire, N.B., “‘ Improve- 
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1015. Caartes H. Wicut, Baltimore, Maryland, U.S., “‘An improved 
inkstand.”—6th April, 1870. 
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1016. Cuarntes H. Wicat, Baltimore, Maryland, U.S., “‘An improved 
stand or frame for con paper, fm ph I ink, and "other stationery, 
in com with a thermometer and other articles for offices and 
counting-houses.”—6th April, 1870. | 
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nique, St. Germain, Paris.—7th April, 1870. 
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Massachusetts, U.S.—9th April, 1870. 

1051. James Henperson, New York, sways “An improvement in the 
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1064. Cartes CLEMENT WALKER and WILLIAM Taomas Waker, Midland 


Ironworks, gton, near Newport, Shropshire, “‘ Improvements in 
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987. Witt1am Ropert Lake, 8 London, “An 
improved illuminated ht clock."—A communication from Victor 
Atanas Pierret and Fritz Borel, Paris. 

988. CHARLES JAMES EvRE, Westbourne-grove, London, ‘Improved 
means of securing envelopes and their contents.”—ith April, 1870. 

989. James WINTER, jun., Wardour-street, Soho, London, “Improved 
apparatus for filling glass bottles and jars with soups, —— fruits, 
and other edibles, for the of preserving them, the said appa- 
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995. Joun Pickertne, G W, Lanarkshire, N.B., ‘‘ Improvements in 
forming holes in iron 
996. James More and WILLIAM om * GranaM WricHT, Glasgow, 
Lanarkshire, N.B., ‘‘A new or roy arrangement of apparatus 
for page ag and projecting liquids or fluids, ond sad raising the temperature 
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‘A communication from Edward Pugh lo Shell Mound, Mississippi, 
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1074. Wittiam Ropert Laker, § London, “ Im- 
provements in whiffie-trees and in devices employed therewith for 
ly conn and disconnecting horses and vehicles.”"—A com- 
munication from Edward Pugh Jones, Shell Mound, Mississippi, U.8.— 
12th April, 1870. 
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1078. Wriuiam Rosert Lake, Sout , London, “ Bricks,” 
—llth April, 1867. 

1092. RichaRD LoxcpEN agg pore! Keighley, 1 Yorkshire, and Jouyw 
— 7 Cross Hills, Yorkshire, *‘ Looms for weaving.”—12th 
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Joserx Bickertoy, Oldham, Lancashire, ‘* Printing machines.” —12th 
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1089. Hewry Patrerson Boyp, Low Walker, near Newcastle-on-Tyne, 
Northumberland, ‘‘ Screws.”—12th April, 167. 
1136. ALFRED NicHOLSON ay Store-street, Bedford-square, London, 
“ Pianofortes.”—17th A 
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&c.”—17th April, 1867. 
7 ' woe BY, Bury St. Edmunds, Suffolk, “‘ Screens.”—17th April, 


1622, James Lancevort, Birmingham, “Ornamental chains and bands.” 
—S8lst May, 1867. 

1127. THouas Woop Gray, Margaret-street, Limehouse, London, “ Light- 

eraductors.”—16th April, 1867. 
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mining.” —16th April, 1867. 
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972. CuaRLes WILLIAM Siemens, Great George-street, Westminster, 
and Freperick Siemens, Birmin “ Purnaces.”—18th April, 1863. 
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3534. Jonn Jonas, Rate, London, “ Packing and consolidating 
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3546. Epwarp WELDon, Sheffield, ** Apparatus for cooking food. 
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3594. James Turner and Jonn Turner, Rochdale, “‘ Lubricators.” 

3607. JAMES Livesey, Victoria-chambers, Westminster, “Street tram- 
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3615. Wittiam Epwarp ‘Newron, Chancery-lane, London, ‘‘ Harness for 
looms.”— A communication from Alfred Brayman Corey.—14th December, 
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ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 

2887. L. Byrne, Birmingham, “‘ Pumps.”—Dated 5th October, 1869. 

The inventor constructs a frame or stand, in the upper part of which is 
a circular stationary , and in the interior of the ring he affixes a 
flexible tube; there is a spindle with a pulley thereon passing 
through the centre ; the ends of the flexible tube project from the frame 
immersed in water and the other 
end used for the dispersion of water.— Not proceeded with. 
—_, = Apams, Penge, “‘ Slide valves and pistons.”"—Dated 5th October, 


In _- slide valves the inventor forms in the back of the 
valve an annular groove, into which a metal ring is fitted ; this ring is 
pressed up to the bonnet or vulve-box cover by springs. The steam is 
admitted by passages formed for it under the ring, and a metallic packing 
prevents the steam passing the ring. This being the general construction 
of the valve, the inventor makes the surface uf the ring on which the 
steam acts smaller in area than the surface which bears against the 
said bonnet. 

2894. J. Crayton, Preston, ‘‘ Steam boilers.”—Dated 5th October, 1860. 

This consists in making the horizontal tubes or flues with corrugations 
running spirally around them ; Uy this means the products of combustion 
as they pass through the tubes or flues are caused to revolve spirally, and 
are so carried round the whole surface of the flue, instead of, as hereto- 
fore, being confined principally to the top of the tubes or flues, so heating 
them equally throughout, and consequently the heat will be utilised to a 
greater extent. By thus causing the p oducts of combustion to revolve 
spirally as they pass through the flues particles of unconsumed fuel and 
soot are alsocarried away, and the flue is therefore always in a clean state 
and in a better condition to take and abso: b the heat.— Not proceeded with. 
=_. > Farron, Ashton-under-Lyne, “ Cocks and taps.” -Dated 6th Oc- 

r, 1869. 
This consists iu making the casing of the cock or tap with a conical hole, 
in which a hollow plug fits, the water or other fluid passes through an in- 
let pass.ge iu the casing into the lower end of the plug, and it esca 
ugh oe in the plug and in thecasing. The plug is tighten 

the conical hole of the casing by regulating screws. 

2898. E. Wiccett and J. Poiiet, Sowerby Bridge, * 
Dated 5th October, 1869. 

This relates to the metallic pistons commonly called or known as 
** Mather and Platt’s pistons,” wherein helical or spiral metal springs are 
used. The inventor prepares a cylinder or an outer shell and a core of 
the size required by ordinary loam moulding apparatus; and, when dry, 
they take tue core (by preference), and fix it upun a table or face-plate or 
upon a mandril, to which rotary motion is given; and by means of a tool 
—— a slide motion given to it at a suitavle relative speed to the table, 

late, or mandril, they cut out of the loaw a spiral groove of the size 
orm required, or they may fm the outer shell upon the table or 
ae -plate, and cut the _— erein, instead of the core, if desirable. 
They then put the parts of the mould together and cast in the usual manner. 


2899. This application is still under the consideration of the Attorney- 
General. 


“* Metallic pistons.” — 


2900. J. W. Powe, Bermondsey, “ Valve cocks.”—Dated 6th October, 1869. 
This ists in an improved construction or arrangement of valve cock, 





3633. Joun Henry Jouwson, Lincoln’s-inn-fields, London, 
friction.”—A communication from Jean Baptiste Delaye, Armand 
Desiré, Etienne Paul Legrand, and Léon Passe, Paris.—15th December, 
1869. 


3664. Wittiam Fovu.ps, Paisley, “Steam boilers."—A communication 
from Robert Sinclair and William B. Mack. 
3675. Georce Tomumnson Bovusrietp, Loughborough Park, Brixton, 
“Colouring matter.”—A communication p> ay Charles Girard 

and Georges Ernest Camille de Laire.—18th December, 1869. 
3678. Goprrey Ermen and Goprrey AnTHony ERMEN, Manchester, and 
Wiiu1aM Foster, Pendlebury, “ Brushes for yarns, &c.” 
t-chambers, Fleet-street, London, ‘‘ Compos- 


3679. MicHAEL ee | Flee’ 
and prin communication from Louis Henri Fontaine. 
3687. CHARLES am Ase, Southam -| ings, Chancery-lane, 


—20th , 186! 
tinny 3 —, ah "bes Saw Works, Hill Foot, Sheffield, 
“Sheep shears, 
3695. iar Green, Preston, “‘ Lubricators.”—2lst December, 1869. 
8724. Henry Epwarp NewrToy, -lane, London, “Traction 
8. Pomel an ote from Charles Merriman and 


Owen 
= By ned HARGREAVES and Tomas. Rosrwson, Widnes, “ Pyrites.”— 


$69. 
sre CHARLES "GorDow, Seat, London, “‘ Breech-loading fire- 
arms.”—28th December, 1 








> JAMES terrace, Blandford-square, London, “ Rail- 
communication. math Jeth January, 1870. 
160. 4 HARLES GORDON, London, “‘ Breech-loading fire- 


arms.”—19th January, 1870. 

265. ALEXANDER MELviLLE CLark, Chancery-lane, London, “ C 
leather.”—A communication from Césaire —28th January, 1870. 

= Buvoven, Blackburn, “‘ Looms for weaving.”—1lst February, 

218. Cuartes Gorpon, Goswell-road, London, ‘“‘ Breech-loading fire- 

arms.”—3rd Februaiy, 1870. 
— i dom Caar.es WILson, Gracech ~~ gg London, “ Shearing and 
, &e.”—1l0th menee 

55m, Joun BuLLovan, Acc ” Gaskes or beaming and sizing 
machines.”—25th February, 1 70. 

597. yw? ed Norris, Liverpool, ‘* Machinery for getting coal.” — 


lst March, 1 
607. Davip Yl York- London, and ASTLEY 
anda ey Lincoln’s- -fields, ae Londo a Treating sewage, &c.”. 
la 


-lane, London, 
Francisco de Navarro.—8rd March, 1870. 


703. Tuomas Newros, Manchester, ‘ "—10th March, 1870. 
722. Jonn Movsey, Leytonstone, “iieh March, 18700” Mark-lane, 
— a 
-road, Lambeth, “‘ Railways aud tram- 
"12th March, 1870. 
OuN CAMPBELL McLacax, New Bridge-street, London, “Sewing 


rch, 1 
681. ALFRED VINCENT Newton, “ Fluid meters.” 
> po eos Franciso 





whereby it is made to we: in the opposite —— to that of the flow of 
the water or steam, so that the —— of such water or steam always 
tends to close the ‘valve, and whereby it is enabled to resist a higher 
degree of pressure than the ordinary valve cocks. The inventor empiwys 
in the construction of this improved valve cock an ordinary conical 
spindle or india-rubber valve and seating, the spindle being made so as to 
extend beyond the outlet pipe, and the end of the spindle being provided 
with a stuffing nut to prevent breakage. 

2913. A. CoLeman and W. Coreman, Heaton Norris, “‘ Locks for railway 

doors.”—Dated 7th October, 186. 

The iuventor employs a bolt pressed forward by a spring and bevelled 
at its projecting end in such manner that the incline upun it causes it to 
— when the door is pushed to in closing or presed against in opening. 

self- yy I —— bolt is controlled by a locking block or dropper 
actuated by le, and which, when the door is fastened, drops 
down behind the spring bolt, and _— = yielding to any pressure 
the door. en it is d to open the door, and the handle 1s 
ones — this purpose, the dropper is thereby lifted, and the spring bolt 
se! 
2920. J. Hittox, Furnworth, ‘‘ Casting socket pipes.” — Dated 8th October, 1869. 


This consists in the use and application to the purpose of such 
ees ee eee ly termed “* cast iron ” of 
the necessary shape to form the socket or sigot en s, which chills are 
fixed in the ition upon the uve bate or bervels either by look 


nuts, keys, or in ary other convenient manner.—Not proceeded with. 
29022. G. W. Hawkesiey and W. Wixp, Shefield, ‘‘ Steam boilers.”—Dated 
8th October, 1 

This consists in a novel and improved arrangement of horizontal tubes 
and their vertical connections for steam boilers, whereby the inventors 
secure great strength in their construction, combined with a free circula- 
tion of the water and an efficient heaving "surface, at the same time that 
by the peculiarities in the —— and arrangement of the parts, 
both the external und internal surfaces of the tubes are rendered easy of 
access for cleaning or repairing and for other purposes. 


Class 2.—TRANSPORT. 
~~ —y = and Plant, Road-Making, Steam Vessels, Ma- 
and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Sone &e. 
—- = D. wren Paris, ‘‘ Propelling ships’ boats.”—Dated 2nd October, 


ler consists of a kind of dished disc or eo. fixed 
or rc or to the extremity of a strong coiled spring 
wi de hey te, 
essela, or by any sui le prime 
An axial motion, as well 
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2877. F. R. A. GLover, Brading, Isle of Wight, “ Anchors.”—Dated 4th 
October, 1869. 

The inventor attaches to the shank of the anchor at sorae point near the 
centre of gravity a chain or pennant, whereby the anchor may be lifted 
and turned on its centre, on which it may be pended in eq ium. 
He proposes to secure to the shank at a point near to the centre of gravity 
a suitab'e fitting, consisting of a baud or collar having several eyes, say 
eight, to reveive a shackle at the end of a chain or pennant for handling 
the anchor.—Not proceeded with. 

2896. C. E. Spooner, Portmadoc, “ Bending rails.”— Dated 5th October, 1869. 

The ceutre roller is placed at a lower level, so that the top of this roller 
is brought within close proximity to the level of the under periphery of 
the upper rollers, leaving sufficient room for the insertion of the bar or 
rail which is to be acted upon by poting Soe the machine between 
the top rollers and the under one. e axle of the under roller is 
mounted in movable bearings or axle-boxes, which are capable of sliding 
vertically in the framing. This lower or movable ro!ler is acted upon by 
a powerful screw and a handle, which raises or depresses the under roller 
as may be required, and brings it against the rail or bar that requires to 
be bent. By this means the force or strain is governed, and the rail is 
bent to the required radius. 

2903. D. R. Prarr, Worcester, U.S , “ Permanent way.”—Dated 6th October, 
1869. 

The inventor uses a rail the upper flange or bearing surface of which is 
of the ordinary width, or nearly so, while its lower flange is considerably 
smaller than the upper flange, being only of such dimensions as are 
necessary to give the required strength to the rail, whereas the metal in 
the flange of an ordinary double-headed rail is much more than is re- 
quired merely for the — of strength. By thus eonstructing the 
rail the inventor cheapens its manufacture, and, in order that the rail, 
through having such a small bottom flange may be firmly supported, he 
secures the same in his improved chair, which is constructed in the 
following manuer :;--The chair has a broad base, which is formed to rest 
upon the sleeper, and which is secured thereon by ordinary spikes or 
nails. Upon this base are two sides or cheeks, between which the rail 
lies, with its lower flange resting on the base. ese sides extend up to 
the under side of the rail head, and, in one modification of this invention, 
they are both cast solid, or in one piece with the base, the space between 
them being rather more than the width of the lower flange, so that the 
rail will drop freely into the chair, and, to make the rail tight in the 
chair, the inventor inserts on each side of it a plate, which fills the space 
between the side of the chair and the web of the rail.—Not proceeded with, 
2910. C. M. Uncer, Saxony, “ Permanent way.”—Dated 6th October, 1869. 

In place of wooden sleepers, which soon decay from exposure to the 
weather, iron sheets or plates are employed, or even stone blocks or other 
hard and durable material which is not liable to decay from exposure. 
Between the under side of the rail and the metal or stune sleeper is 
placed a thick layer of wvollen felt, well sonked in or impregnated with 
tar, oil, tallow, grease, stearine, wax, or other analogous or suitable 
substance.—Not proceeded with. 

2912. J. McKenzir, Glasgow, “Securing railway rails.” — Dated 7th 
October, 1869. 

The chairs employed are constructed with a wider opening than has 
been usually er one of the jaws being recessed and the other being 
made with a slightly inclined internal face. The respective ends of the 
rails, by which a joint is to be formed, are placed in the chair, either on 
the principle of suspension or otherwise, as may be desired, one side of 
the lower heads of the rails being brought into the recess in the chair. In 
the hollows of the other sides of the rails is placed a longitudinal packing 
plate, formed of cast or wrought iron, and between which and the inclined 
jaw of the chair is or are placed a wedge or wedges formed of iron or 
wool.—Not proceeded with. 

2915. H. Scuitperc, Victoria street, “‘ Signalling apparatus for buildings.’ 
— Dated 7th October, 1869. 

This consists of one or more tubes or pipes, the ends of which are 
enlarged, or which terminate at their respective extremities in elustic 
balls, or in cups, cones, or cylinders, the ends of the latter being covered 
and closed, and made wholly or partially air-tight with discs of india- 
rubber, leather, parchment, or any other suitable elastic material, or 
other material, supported or pressed outwards by an internal spring, 
which material, as the case may be, is drawn tight over the enlarged open 
ends of the tubes or pipes, or mouths of the cups, cones, or cylinders, 
and secured by a binder or ligature of wire, ur other band, or metal ring, 
or collar, so that when the elastic ball is compressed, or the disc is 
pressed into the cup, cone, or cylinder, at the end of such tube, the disc 
or other elastic expanding medium at the other end of the tube is forced 
outwards by the pneumatic action of the uir contained orinclosed therein, 
and is made to release a detent, trigger, or pawi, or actuate a lever con- 
nected with clock-work or other mechanism for ringing a bell. 

2916. C. T. Fintayson and A. C. Loup, San Francisco, U.S., “ Propelling 
ships.” — Dated 7th October, 1869. 

This consists in, placing in a ship’s bottom, or beneath the line of light 
weight within a case or chamber (and fitting as closely as possible short 
of actual contact), a propeller wheel of tbe construction hereinafter 
described. The lower portion of the case projects downward intu the 
water when the wheei runs vertically, and has in its lower edge (and not 
elsewhere), one or more perforations at the sides, and an opening in the 
tim, so that the wheel may, by its first few revolutions, expel the air 
trom the enclosing case and form a vacuum therein. The water will 
thereupon rush in through the perforations at each side in powerful 
transverse currents vbich will strike the front concave faces of the 
buckets, by their first impact, thereby accelerating the velocity of the 
wheel, and by meeting at the middle of the rim of the wheel, will form 
liquid bars as it were, which will be cut across by the sharp rear edges 
of the buckets, and sections thereof, will be thrown out of the opening in 
the lower part of the rim of the enclosing case by the concave rear faces 
of the buckecs against the dense water outside, the reaction of which 
tends to still further increase the speed of the wheel. 

2925. A. Erienne, Charlotte-street, “‘ Carriages.”—Dated 8th October, 1869. 

The invention relates to improvements in the details of a previous 
invention, for which letters were granted to the same inventor, dated 
28th May, 1864, No. 1328, and which improvements are too numerous and 
too minute to be stated in an abstract.—Not proceeded with. 

2919. D. Parrisu, Threadneedle-street, ‘* Axle-boxes.” —Dated 8th October, 1869. 

This consists, First, in a mode of fitting or hanging axle-boxes in the 
pedestals or horn plates by means of suspending them on bearings or 
trunnions working in movable sliding plates having an upright motion in 
the horn plates. By this mode the box must adjust itself to the position 
of the journal, irrespective of the relative position of the pedestals or 
horn plates, and insure an equal bearing or distribution of the weight 
throughout the whole length of the bearing part of the journ:l, preventing 
an unequal wear or strain upon any part of the journal or beariug surface. 
2918. R. CHapmgn, Shrewsbury, ‘“ Fastening ‘ah-plates.” — Datew 8th 

October, 1869. 

The chairs are made iu two parts, one for the inside and the other for 
the outside of the rails, and a fish plate form one piece. Wooden keys are 
not used, the rails being secured to the chairs by the bolts which pass 
through the fish-plates.— Not proceeded with. 





Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2886. W. Morris and J. Tear, Sowerby, “Combing wool.”— Dated 5th 

October, 1869. 

Instead of rollers applied as heretofore, the inventors employ a pair of 
shorter rollers supported in bearings at a distance from the circular comb, 
with adjusting screws, so as to regulate the distance and nip; these 
draw off the long wool only, and form a complete sliver. A second pair 
of rollers, worked vertically or horizontal, are placed nearer the circular 
comb, so as to lay hold and draw off the wool left in the circular comb, 
and this, the short wool, forms a separate und distinct sliver, and, if 
desirable, other rollers may be employed, each pair forming distinct 
slivers, 

2895. W. Ricwarpson, Oldham, *‘ Burring or cleaning wool.”—Dated 5th 

October, 1859. 

This consists in the use of two or more of such cylinders in one machine. 
The arrangement the inventor proposes is to deliver the material to the 
first cylinder by the usual beater and chargers, and from this the im- 
purities and tangled masses are taken off by a guard roller, and delivered 
to a charger or chargers, which place them upon the second fine comb 
cylinder, from which the burrs are removed as in the former instance. 
These burrs may be disposed of in any ordinary manner, but it is pro- 
posed to employ a grid, and the transferring apparatus, for which letters 

tent were ted to the present inventor, dated 13th September, 1868, 
No. 2995, and to employ it to carry back the burrs and fibrous materia] to 
the charger of the second cylinder. 

2896. C Marner and W. Netter, Salford, ‘‘ Warping wachines.”—Dated 

4th October, 1869, 

This consists in various improved forms of stop pins, in combination 
with the bars or wires on which they are placed, aud also in improved 
positions of the pins in relation to the said bars or wires. 

2905. T. F. Newew, Cloak-lane, “ Rag engines.” —Dated 6th October, 1869. 
The rog engine, by which rags and other paper-muking materials are 

reduce to pulp, consists of an oval tank, contuining the materials to be 

treated, floated, or suspended in water. A partition runs aiong the centre 

of the tank, but does not extend to the ends. It aids in maintaining a 

regular circular flow around the tank. The materials in the tank are set 

in motion by a roll mounted on one side of the partition, and caused 





rapidly to revolve. Tho roll has cutting blades fixed upon it, and works 
against a plate immediately beneath it resting on the bottom of the tank. 
—Not proceeded with, 
2914. J. C. Ramspen, Bradford, ** Looms,” d&ce.—Dated Tth October, 1869. 
The pvints of this invention are, First, the feeding in of weft simul- 
taneously from both edges o1 selvages of the cloth for obtaining 
fast selvages, whatever may be the particular form of such needles or in- 
struments, or whether they rotate upon a,fixed centre or are attached to 
sliding bars. Secondly. a peculiar form of needle-end, by means of which 
the inventor is enabled to cause the needles to enter into a wide part of 
the shed, and yet deposits the weft close to the last pick. Thirdly, pass- 
ing the weft through suitable tension apparatus for putting on the neces- 
sary drag and for taking up the sla k, reby et the weft ao | 
drawn tight at the selvages when instruments or needles are employe 
in lieu of shuttles for inserting the weft. 


Class 4.—AGRICULTURE. 


Class 5.—BUILDING. On ithe 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2911. J. F. M. Pottock, Leeds, “ Making bricks.”—Dated 16th October, 1869. 

The crushing rolls, pug mill, moulds, and pressing dies, with their 
actuating mechanism, are all in combination upon one base 
plate, and the material to be worked is fed through a hopper to the 
crushing rolls, passing thence into the pug mill, wherein it is tempered, 
and which forces it into the moulds, wherein it is formed inte perfect 
common or unpressed bricks of the ordinary well-known descriptions. 
These unpressed bricks are afterwards conveyed by self-acting means 
from the moulds to the pressing dies, which latter are made slightly 
larger laterally than the former, and wherein the bricks are finally pressed 
and condensed in order to prepare them for drying or baking, between 
top and bottom plates, bined with heads and side rods, according 
to the specification of a former patent, No. 2195, duted the 25th August, 
1866, and granted to the same inventor, preferring for greater convenience, 
in this instance, to reverse the position of the cylinder shown in the 
drawings of the said specification. 

2921. J. Duckwortn, T. Hinpe, and G. B. Jerrar, Liverpool, “ Concrete 
buildings.”--Dated 8th October, 1869. 

The inventors form these parts hollow, or with passages or spaces 
therein, by employing a collapsible or rigid core or cores of the desired 
form, which core ur cores they from time to time draw upwards or out- 
wards as the building or structure is heightened or added to ; Secondly 
with the object of forming durable and well defined ornamental and 
useful designs in concrete or cement, either in relievo or intaylio, on 
buildin s, structures, or articles composed wholly or partly of concrete or 
cement, the inventors have devi: a novel system of moulding, with 
moulding boxes so formed in pieces that they part freely when required 
at any desired point.—Not proceeded with. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
2862. E. LupLow, Birmingham, ‘‘ Cartridges.”—Dated 2nd October, 1869. 

This consists in making sporting cartridges for breech loading fire- 
arms from solid drawn metalic cases cupped or turned inwards at the 
open end to retain the charge. That is to say, the inventor uses a 
metallic case made by dies, and pressure from a single blank or piece of 
metal, the head of the cartridge case in which the percussion cap is 
inserted, and the tube or case in which the charge is shed being made 
solid or in one piece.—-Not proceeded with. 

2904. E. Russ and H. and E. Hammonp, Winchester, “ Breech-loaders.”— 
Dated 6th October, 1869, 

This invention comprises, First, the arrangement of a revolving 
breech block worked by a hand lever under the trigger guard as described, 
the rotation of the block in opening causing the withdrawal of the striker 
in a direct or indirect manner, whereby the use of springs for that 
Fae is obviated. Secondly, the general application to breech- 
oading fire-arms of arrangement for causing the hammer to be raised to 
a half und full cock by the rotation of the block, either by the said block 
pushing the hammer back, or by the lever which causes the rotation of 
the block acting upon a lever on the extended fulcrum pin of hammer 
and tumbler. 





Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
2861. T. Beecn and G, Messencer, St. Pancras, ‘‘ Penholder.”—Dated 2nd 
Gctober, 1869. 

This consists of a metallic, or other tube of suitable length, closed at its 
upper end, and fixed at its lower end, made with a suitable cap made of 
metal, or other suitable material, about ove inch in length. This cap has 
a small hole in its head ; it also has a double rim about the hole similar 
to that in an ordinary penholder to admit the pen. The cap is further 
provided with a guard, which projects immediately below the hole, and 
is shaped to meet the pen just above the point, which arrangement has 
the effect of conduciing the ink down the pen to its point, and prevent- 
ing it from overflowing.—Not proceeded with. 
eaae J. Ret, Glasgow, ‘* Waterproof coats and leggings.” —Dated 2nd Octo- 

er, 1869. 

This consists, Firstly, in forming the extremity of the coat sleeve next 
the hand of the wearer with an opening or cut in it, so that it overlaps 
for a short distance up the arm; an: when in use this overlapping por- 
tion is secured by one or more buttons, hooks, loops, or other convenient 
means. Secondly, in forming a lateral opening in the lower extremity of 
the leggings next the feet of the wearer, so that the two sides overlap for 
a short distunce, the overlapping portion being secured in a similar man- 
ner to the coat sleeves.—Not proceeded with. 

2869. B. F. Srevens, Henrietta-street, ‘Areas and underground spaces.” — 
A communication.—Dated 2nd October, 1869. 

This consists of a metal platform having one or more cross blades or 
webs cast thereon, and in some cases with an additional blade or webcast 
upon it at right angles to the cross blades, the platform being fitted with 
glass, or provided with ventilating openings. The blades bear to the 
platform the relation of webs, and the platform bears to the blades the 
relution of a flange, the entire combination forming a beam platform. 
When required as an illuminating beam platform the blades are so dis- 
posed with reference to the angular rays of light supposed to pass through 
the glass work or openings of the platform to the basement of the building 
lighted by it as not to obstruct the passage of such rays. 

2873. J CritcaLey, Manchester, “‘ Umbrellas, d&c.”—Dated 4th October, 1869. 

This consists in making the stock, either square or of any other poly- 
gonal form or oval, and the runner or other parts fitting on the stick, with 
holes to correspond, the object being to increase the durability of the 
parts, and to prevent the runner from twisting round on the stick, thereby 
insuring the handspring corresponding with the slot in the runner. 

2879. F. Grace, Paris, “ Lamp sockets.”—Dated 4th October, 1869. 

A division is made inside the inner cylindrical tube, by means of a 
metal band perforated at equal distances; und round the lower part of the 
outer cap are a number of holes for establishing the air current necessary 
to combustion. ‘The upper part of this case is also pierced to admit the 
air, which isolates the light from the glass chimney, and thus prevents 
its overheating, maintaining the flame in a good condition and improving 
the lighting power. 

2880. C. Montacu, Cannon-street, ‘‘ Umbrellas, dc.” —Dated 5th October, 1869. 

This consists in manufacturing an improved umbrella, parasol, or sun 
shade, by combining with an ordinary frame a covering composed of a 
material not hitherto applied to the purpose, Such covering material, 
according to this invention, ists of vulcanised teh brought toa 
condition of thin sheet by rolling, spreading, or otherwise, so as to form 
one or moure pieces sufficiently thin, and yet sufficiently substantial for 
the purpose required, and this said covering material is attached by 
cementing or by other means of attachment to the frame of the umbrella, 
parasol, or sunshade. 

2883. J. N. Batey, Landport, “ Hemmers for sewing machines.” —Dated 5th 
October, 1869. 

This consists in forming the hemmer of two chief parts, one of which 
is free to slide over or on the other. The first part consists of a frame 
composed of u bar and quadrangular frame ted therewith ; the bar 
is slotted to receive a plate forming a portion of the second , and this 
plate is free to slide in the slot formed in the bar. The bar acts as a 
gauge, and the plate is marked with ascale. Ina piece with the plate, 
or connected thereto, is a tongue and spring for turning over the edge of 
the material to be hemmed.—Not proceeded with. 

2885. F. megetnane, Lant-street, Borough, ‘ Corkscrews.”—Dated 5th Octo- 








' L 

This consists in constructing and operating with a corkscrew in the 
following wanner:—The ir ventor forms the screw of the corkscrew 
around and about a hollow central stem, taperec to a point at its lower 
end, which is solid, and with cross-holes about balf an inch from the 
— I into and communicating with the hole in the central stem. 

he upper ends of this stem, which is open to the atmosphere when in 
use, haa an upright flat piece of metal fixed around it, in which is a hole 
to receive one end of a lever for withdrawing the cork from a bottle.— 
Not proceeded with, 


2902. H. and A. Hotmes, Derby, ‘‘ Azle trees.” —Dated 6th October, 1869. 
This consists in making the axle-trees with a bracket or projection on 





either the uj or under-side at each end, of a curved or bent shape, so» 
that they ject over or under the naves of the wheels ; by this arrange- 
ment the inventors obtain space for a greater width, both of flooring and 
seat, and insures a steadier carriage, especially when a load is carried, 
without increasing the width of the gauge of the wheels on the road. 
Another advantage is bps barat ye © less liable to be and a 
greater rigidity of the axle-tree is obtained by reason of weight V4 
direcily over the bearing parts. Springs may be fitted to the brackets 
ved meeting the carriage body, or the body may rest direct upon the 
racks. 
2908. W. H. Horsey, Hull, ‘‘ Washing machines.”— Dated 6th October, 1869. 
A wash-board with a corrugated surface is employed, which has two 
standards fixed to it, one on either. The upper ends of these standards 
carry a rocking bar, which is parallel to the face of the wash-board, and 
serves as a guide fora frame, which at ite lower end carries a pair of 
rollers resting upon the corrugated surface of the wash-board, or w 
the materials thereon. These rollers are also cox ted longitudi ; 
their axes on either side are connected together by links, and these 
intermediate of the two rollers are connected by pivots with the roller 
frame; at the top of the roller there are two stems, which are passed 
through holes in the rocking bar.—Not proceeded with. 
2924. T. Rice, Bath-street, ‘“‘ Fixing door-knobs.”—Dated 8th October, 1869. 
This invention has for its object improvements in fixing door-knobs or 
handles on to the spindles of door locks. The spindle of the lock, which 
is square in section, has a screw thread cut on its angles, and the knob 
or handle is so constructed as to screw upon the spindle when the knob 
or handle has been screwed on the spindle for the distance required, 
which depends on the thickness of the door; it is necessary to make it 
fast with the spindle, so that the spindle may then turn with the knob or 
handle to actuate the latch bult of the lock. For this purpose the rosette: 
plate which is fixed to the door is provided ut its centre with a collar, 
which is able to turn freely in the plate. This collar has a square hole in 
its centre, through which the spindle passes. A pawl is hi to the 
collar, and the knob or handle has notches formed in it aro its neck 
or inner end. 


Class 8.-CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Puei! 
and Lighting Materials, Preparation and Preservation of Food:, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting. 
Glass, Pottery, Cement, Paint, Manures, &c. 

2866. R. BroapsBent, Islington, Birmingham, ‘Gas governors.”—Dated 

2nd October, 1869. 

This consists in providing a seating for the valve to at ees the 
seating, being composed of Tangye’s patent metal. The introduction of 
the seating into gas governers ensures the valve securely closing the 
opening when it touches it. It also provides against the corrosion of the 
metal at that part. In order to prevent the vibration of the valve and the 
disc, or diaphragm, when there is an excessive pressure of gas, the 
inventor fits a spiral spring on the top of the diaphrag t t 
the effect of the vibration or dithering. The spiral spring is weighted to 

the tendency to the tr 1 motion of the dise and valve. In 
lieu of the spring he sometimes employs a rod with a curved end ; the 

rod is secured on a cross or spindle, one end of which passes into a 

hole in one cheek of the box, while the other rests in a notch on the 

other side of the box. 

2867. A. HeatHorn, Brayford Wharf, Lincola, “ Yeast or barm.”—Dated 

2nd October, 1869. 

The inventor takes brewers’ yeast, washes it with water, presses it and 
incorporates with 100 parts of the pressed yeast five parts of lard, and 
three parts of butter or lard only may be incorporated with the yeast. 
He next takes ten parts of grape sugar, five parts of other sugar, such as 
cane sugar, six parts of ground malt, and twelve parts of olive oil. These 
he rubs together until they unite. He now incorporates the mixture of 
sugar acd olive oil with the pressed yeast and lard, and after pressing 
hese substances together puts the compound into canvass bags. 

2870. P. R. Hopee, C. Henest, and N. Witson, Holborn, “ Iron and steel.” 

—Dated 4th October, 1869. 

The inventor prefers to use and claim as new a flux composed of cal- 
cined borax, say, one ounce combined with essential oil of rosemary or 
any of the essential oils mixed with iron filings or iron powder made, 
very fine and mixed uniformly with the calcined borax and essential oil. 
This compound is put on the surface of the materials to be combined. 
together after being heated to about 240 deg. to 260 deg. Fah., and then 
heated up in a close muffle or hollow fire, or a close heating furnace to a 
red heat. 

2890. J. Kincner and E. Epner, Stuttgard, “ Printing ink.”— Dated 

5th October, 1869. 

This consists in dissolving iron citherjin sulphuric, muriatic, nitric, 
malic, or oxalic acid. A portion of the fiquid is oxidised with nitric 
acid, and the oxide is precipitated with soda, potash, lime, or magnesia. 
The precipitate should be carefully washed, and then dyed with tannic 
and gallic acid in equal parts, or simply with a solution of gullic till a 
deeper brown shade—like sepia—is produced, or by increasing the dose of 
tannic and gallic acid the deep blue or pure black colour is produced. 
The precipitate is then carefully washed and dried, and finally mixed 
with linseed oil varnish. It is then in a condition for immediate use for 
letter-press printing, engraving on copper, wood, or steel, and for 
lithographic printing. 

2891. J. Kincner and Epner, Stuttgard, “‘ Removing print from paper.” — 

5th October, 1869 

The paper is bleached by plunging it in a pure tepid water bath, to 
which is added ten per cent. of caustic lime, it is allowed to remain 
therein twenty-four hours ; the whole is then put in the cylinder engine 
(the Hollander) ; it is then ground very small, the boiled substance is 
thrown on a linen, and allowed to strain ; it is then washed in pure water 
mixed with lv r cent. of muriatic and oxalic acid, acetic avid, 
saccharate, or oxalic acid salt, in which it is allowed toremain twenty-four 
hours. It is then made into paper. 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2875. Sir CHaRLes Bricut, Westminster Chambers, ‘‘ Blectric-telegraphs.”— 
Dated 4th October, 1869. 

This consists in so arranging telegraphic circuits for the transmission 
of electric signals through metallic conductors, that when a wire is con- 
nected for the purpose of transmitting telegraphic signals one of the 
poles of a galvanic battery or other apparatus for generating electricity 
is counected to one coil of a relay or of an indicating or speaiing in- 
strument of any kind, and the other end of such coil of the reluy or indi- 
cating apparatus is connected to the metallicconductor through which the 
currents are passed. The same pole of the galvanic battery or apparatus 
for generating electricity is also connected to another coil of the relay or 
indicating instrument, and the other end of such coil is connected to one 
end of a resistance coil or series of resistance coils or tubes of water, or 
other apparatus of low conducting power. 

2907. E. Ty.er, 15, Old Jewry-chambers, “ Telegraphs for railway sig- 
nalling.”—Dated 6th October, 1869. 

The inventor mounts a small piece of soft iron upon an axle, carrying 
at one end the required index or pointer; this piece of soft iron is sus- 
pended near to one of the poles of a steel bar — magnetised, and in 
such a manner that the mutual attractions of the one to the other which 
would cause the ‘‘drag” before mentioned are neutralised. Suitable 
electro-magnetic coils are so adjusted and fixed that when currents of 
electricity are traversing them the small piece of soft iron is attracted 
and repelled, and as this piece of soft iron receives the same polarity Ad 
induction) as the pole of the partially-magnetised steel bar near to whic 
it is suspended, and can also be brought very near to, or in some cases 
a short distance within, the electro-magnetic coils, an extremely delicate 
current is sufficient to prod the requisite angular deflections of the 
index. 





Class 10.—MISCELLANEOUS, 

Including all patents not found under the preceding heads. 
2860. W. Epmonpson, Manchester, “‘ Etching printing cylinder.” — Dated 2nd 

October, 1869. 

This consists in a certain improved bination of inery for giving 

a partial rotary motion to the cylinder to be etched or engraved, and a 
lateral to-and-fro motion to the diamond points or other instruments 
to produce the required design on the cylinder. The inventor 
employs a tracer, which is supported in a cross-slide connected to a cross 
bar ee yee of the main slide. The tracer is moved over the enlarged 
design placed on a horizontal table in the usual manner. The cylinder to 
be etched is supported on rollers or discs, which rest upon the muin slide, 
and these discs are made considerably larger than the es so that 
the to-and-fro motiou given to the main slide imparts a reduced motion to 
the cylinder. 
2863. A. Keen, Edgbaston, ‘‘ Tie for fastening hoops or cotton bales.”—A 

communication.— Dated 2nd October, 1869. 

is ists of a rectangul pMenped oo gg F eae I metal cut from 
strips of iron of a wedge shapein cross section. te is consequently 
thick at one edge, and tapers towards the opposite or thin edge. In the 
taper plate two parallel rectangular slots are cut of a size und proper 
to receive the ends of the hoopor band of metal to be fastened. ends 
of the slots extend from near the thin of the plate towards rick 
edge ; but the slots are not in the plate, as 
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- are nearer the thin edge than the thick edge, and are also nearer one end 
of the plate than the other, and thus leaving pate breadth of plate be- 
tween one slot and the end of the plate than ecn the other slot and 
the other end of the plate. In the thin edge of the plate acleft or opening 
is m.ide into the slot, between which and the end of the plate there is the 
= breadth of metal, the breadth of metal compensating for the 

minished strength caused by making the said cleft or opening. 
berg a Mayen, Pais, “Silvering looking-glasses.”—Dated 2nd Octo- 

, 1869. 

This consists in causing the steam which is used for keeping the glasses 
moist to proceed through little holes or other orifices, and keep up the 
dampness; of the cotton covering. The edges of the covering dip into 
reservoir troughs filled with water, and by capillary attraction supplies 
itself with water enough to keep up the humidity as the heat withdraws 
it. The inventor makes these tables of sheet or plate iron or other con- 
venient metal of one tenth of an inch in thickness, and well beaten by 
the hammer and planed. 

2871. J. A. Harrmann, Mulhouse, “‘ Engraving on metals.”—Dated 4th 
October, 1869. 

This consists in printing on the surface of the metal before applying 

the varnish, and then producing the engraving by the es of acids 


or mordants in the ordinary manner.—Not proceeded with. 
2874. G. Rosz, Birmingham, ‘‘ Annealing pots, &e.”—Dated 10th October, 
1869. 


The inventor makes in the arch or roof of the fire-place or furnace in 
which the combustion of the fuel takes place a series of nearly vertical 
flues. These flues are of a curved figure and open at top into the annular 
flue or chamber in which the annealing pot is built or situated, and con- 
duct the flame and products of combustion thereto. Horizontal flues are 
made in the brickwork of the annealing chamber or furnace, their inner 
ends opening into the curved or nearly vertical flues passing from the fire- 
place. The outer ends of the horizontal flues are open to the atmosphere, 
the amount of air passing through the said flues being regulated by 
sliding dampers, or perforated plates, or perforated slabs. The frent of 
the fire-place is closed by a door perforated with a series of smull holes. 


2878. F. F. VitLepiGNe, Brewer’s-lane, “ Boring rock.”—Dated 4th October, 
1869. 


This consists, First, of a strong hollow iron pillar or standard, having 
at its lower extremity a foot-piece terminating in two claws working in a 
socket joint, and in its upper end a screw is inserted working in a nut 
within the standard. The standard may be made of any required length. 
The screw or head which revolves within the hollow standard has a pointed 
end of steel, which, by being driven by means of the screw into the rock 
or other bearing, fixes the standard rigidly in any required position, and 
at its lower extremity it has a washer attached, which slides up and 
down within the standard with the screw. To the fixed pillar or standard 
is attached a movable metal collar or ring. This collar or ring, which 
forms a part of each of the types, may be tightened or loosened at plea- 
sure by means of the screw and nut, and when louse it slides along or 
revolves around the said standard. In connection with this collar, and 
fixed to the same by a very strong conical joint, is a cast iron box con- 
taining a mechanism designed to act as a brake to the screw which passes 
through the said box. 
ees B. BrapsHaw, Rotherham, ‘‘ Coopers’ hoops.”—Dated 4th October, 


This consists in the manufacture of the hoop iron itself whilst it is hot. 
The inventor rolls it to the curved form required, and makes the hoops 
from iron so rolled simply by cntting it into suitable lengths and riveting 
the ends together. In this way he produces hoops of equal thickness 
throughout, and in which the metal is not irregularly strained and 
crippled. He prefers that the finishing rolls through which the hoop is 
rolled should be conical, and set with their working faces parallel the one 
to the other. 

2881. T. Arxrxsoy, Hull, “ Expressing oil.”—Dated 5th October, 1869. 

The inventor makes a frame, or what he terms a rim, of, by preference, 
the shape or form of the press box, and which is usually of an elongated, 
conical form, and this form he prefers to adhere to. The rim is open at 
top and bottom ; and the inventor forms the bottom of a loose plate, 
which is supported in the rim by guides and rests at bottom on studs or 
ee pag The edges of the loose bottom are surrounded by a frame 

inged to the smaller end of the bottom, and when brought down the 
edges are nearly, but not quite, flush with the bottom itself; but this 
frame is capable of being raised without the bottom, the latter being held 
by studs proceeding from the frame. The bottom is covered with bagging 
or not, as desired, and is corrugated or ribbed or not, as practice may 
dictate, and it is sometimes perforated. The larger end of the frame is 
provided with a flap-door, which is kept up by a cross bar or by other 
suitable means. —Not proceeded with. 

2882. W. Horsraut, New York, U.S., “ Forging bolts, d&c.”—Dated 5th 
October, 1869. 

On suitable standards the inventor places atable or bed-plate, and at one 
side of thistable or bed-plate he mountsa shaft in suitable bearings. On the 
shaft he fixes anumber of cams, so arranged as to give the necessary motion. 
On the table he fits a number of slides, which are worked forward by the 
cams, the return motion being obtained by levers and weights, or other 
mechanical means. The plunger or header slide works in direct contact 
with a cam, and the m tion is thus obtained for the gripping dies, side 
finishing dies, and shears, which work at right angles with the plunger 
slide and parallel with the driving shaft by means of two other slides 
which work in direct contact with the cam and the wedge form at the 
points where they meet; the ends of the gripping dies, slide side dies, 
slide and shear slide gives the necessary right-angled motion. 

2884. J. WinTER, jun., Wardour-street, “‘ Filling glass bottles.”—Dated 5th 
October, 1869. 

The apparatus comprises the following leading parts :—First, a vessel 
to contain the bottles or jars that are to be filled and stoppered ; Secondly, 
a vessel to contain the soup or jelly that is to be preserved ; Thirdly, a 
vessel to receive the air as it is discharged from the bottles or jars; 
Fourthly, a steam chamber for heating the necks of bottles; Fifthly, a 
valve for the escape of steam from the bottle as it is being filled with Tot 
soup or jelly; Sixthly, a mechanical arrangement for raising and lower- 
ing and turning round the bottle or jar holders, and for bringing each 
cork in succession under a plunger that forces it into the necks of the 
bottles or jars; and, Lastly, a steam boiler and small steam engine for 
working an air pump and supplying steam to the bottle holder and vessel 
containing the soup or jelly to be preserved.—Not proceeded with. 

2888. H. Howarp-Keewine, Rotherhithe, “‘Links.”—Dated 5th October, 1869. 

This invention refers to the rolling of iron or other metal where une or 
both ends m other portions of the piece are required to be thicker than 
the remaining portions. In order to carry the invention into effect the 
inventor takes a bloom, pile, or faggot, and rolls it out into a slab of a de- 
termined length. This slab he passes broadside between rolls having 
collars upon them, for the purpose of producing depression in the slab, 
after the manner known as Howard’s patent. He may also use for this 
purpose of producing, depressions, hammers, hydraulic or other suitable 
means. Having thus produced a thinner portion or portions uf the piece 
at the parts required, he passes it through rolls, for the purpose of pro- 
ducing the desired thickness and length of the intermediate part. These 
rolls are reversed when the said depressions are reached, being, upon 
arriving at such depressions, released from pressure. By the above process 
— of the metal are produced of the required thickness, so that when 

lt, keyway, or other holes are made, the necessary section of such parts 
will be maintained. As the parts acted upon by the rolis when Howard's 
method is employed for the purpose of producing the depressions will be 
spread out at each side, such portions are afterwards removed. Should the 
thicker portions alsu require to be widened. this is done by modifying the 
forms of the collars, or, if hammers or other means be adupted, by shaping 
accordingly the thicker part previously to the final rolling. When the 
extra thickness of the portions of the metal are required on one side only 
the inventor makes the necessary modification in any of the modes before 
mentioned. The inventor does not limit himself to the purposes where 
bars or links are employed, whether in girders, suspension or other 
bridges, as the slabs when rolled out and operated upon after the method 
described, and of the required size, are equally applicable for armour 
plates for vessels of war, forts, or other structures which require to be 
_— or strengthened therewith. He does not limit his claim in so 

as regards the uses to wich his invention can be put, but he claims 
the method of rolling iron or other metal in the manner described. 
=? Ww. pommue and W. Cocunane, Coxlodge, ‘‘ Getting coal.”-—Dated 


The inventors mount the cutters _— a bar, one end of which forms 
the ram in a hydraulic cylinder, and ey mount such hydraulic cylinder 
upon a truck upon rails laid in front of the face of coal or other 
seneeal, <8 ee may be otherwise mounted and supported so that 
Fee fea te moved along the face of the coal ty groove is cut. 
that its angle or elevation om bev ae dos ceding te he —— sy 


ding to the 

Attached to the hydraulic cylinder of the cutter ram is a guide bar, which 
outers the ve cut in the coal, and carries a second bydraulic cylinder 
and ram, which acts to jamb the guide bar in the groove during the time 
the cut is being made by the cutter bar, the guide bar forming a slide for 
the cutter bar. In front of the face of coal the inventors fix one or 
more bars or wire ropes, which they employ as the means for assisting to 
secure parallelism of the cut, and for moving the machine forward step 

-< between each cutting movement of the said cutter bar. 

. SmetHurst, Stockport, “ Funnels,” — tober, 

At the bottom of the funnel there is a tenth give ore ut, 7. also 
valve is fitted, closed b a spring or weight, and. Dy a lever fitted 
edge or rim of the funnel, and to the said 


valve by a 
chain or wire ; this valve, which 
cha ey ugaie whleh oe tng td algo pg 

















the contents are discharged. On the sides of the measure or funnel are 
rims or grooves, which indicate the quantity to be d into or out 
of the funnel. By Levaeey A the valved pipe or t into the bottle or 
vessel, and then ng the lever, the whole or any fractional portion of 
the liquid contained in the funnel will be discharged into the retail or 
other vessel. 


2901. BE. Besancon, Paris, “ Ornamentationof metals.”— Dated 6th October, 
1869. 





After having covered the piece of metal to be decorated with a coating 
of suitable varnish the design is to be drawn or traced, removing the 
varnish from those parts which are to be in relief by means of « suitable 
tool, and the article being then plunged in the galvanic bath a coating of 
copper is deposited on all the parts exposed by the action of the tool, to 
which deposit such a thickness is given as will produce the required 
relief.—Not proceeded with. 

2906. W. A. Pontirex, Shoe-lane, “ Wort iefrigerator.”--Gth October, 1869. 

The inventor rivets or otherwise fixes together two flat sheets of 
eopper or other metal so as to form a hollow vertical cooling wall or 
plate. The metal sheets are kept the necessary distance apart by strips 
of metal or other material, through which, by preference, the rivets pass, 
such strips alternately touching one end and leaving a space at the other 
ends being closed by a flange or other means. These spaces then form a 
zigzag channel for the passage of the cooling water, whilst the wort to be 
cooled is distributed on to the face of the cooling wall, and flows in a’thin 
film down the outside surfaces of the metal sheets. In place of having 
distance pieces or guide strips between the sheets of n:etal to form the 
partitions, the sheets may be brought together at certain distances and 
rivetted or otherwise fixed together, and the water spaces formed by 
bulging vut the copper between the lines of rivets, thus making hori- 
zontal corrugations. 

2909. E. BartHemity Der Leow, 
heat.” —Dated 6th October, 1869. 

The roller or cylinder press is composed of two cylinders with 
bearings, standards, with slides and adjusting scr:ws. This press or 
apparatus is driven by steam, by a large fly-wheel fixed on the axle of 
the upper cylinder. Ten thousand impressions, or even more, may be 
thus made in one day. The impression is very clear, and produces a 
better effect on wood than printing on =. e depth of the letters 
or of the design in the wood is greater or less according to the degree of 
pressure given. The upper cylinder is raised and lowered at will by 
means of two adjusting screws, placed between the uprights or standards 
of the press to facilitate printing on different thicknesses of wood and 
give the requisite pressure ; the lower cylinder neither rises nor lowers. - 
Not proceeded with. 


Bordeaux, “‘ Imprinting wood without 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—IRON SHIPBUILDING IN THE NORTH 
—VIsIT OF THE RaILway KING TO THE TYNE AND WEAR—THE 
BoaRD OF ARBITRATION—R&CONSTRUCTION OF A VIADUCT AT 
NetWCASTLE. 

Ow1ne to the holidays there is not so much activity in the iron 
trade at present. On Tuesday the usually animated scene on 
*Change at Middlesbrough was transformed into a thinly attended 
quiet meeting of local gentlemen, and very few transactions were 
recorded. There are now 105 blast furnaces blowing in the north 
of England, and several in course of construction in the Middles- 
brough district are so nearly completed that they will be ready 
for blast in the course of a month or two. I hear that Bell 
Brothers intend to abolish two old blast furnaces—the last of the 
kind in the district—at Port Clarence, and to rebuild in their 
places furnaces of a modern description. Major Elwon is about 
to construct two blast furnaces at Eston, and I hear that two or 
three gentlemen in Middlesbrough are taking preliminary steps 
for the formation of a company to establish finished ironworks in 
thattown. There is nothing new to report in the finished iron 
trade. Engineering is tolerably active, and there is a fair amount 
of work in the foundries 

Iron shipbuilding on the Tees is still very prosperous. Pearse 
and Co., Stockton, have just launched two beautiful vessels, and 
their neighbours, Richardson, Duck, and Co., have several ships 
on the stocks. At Middlesbrough Messrs. Backhouse and Dixon 
have no fewer than nine vessels in various stages of construction 
in their yards, and have just finished two handsome screw steamers. 
At Hartlepoo!, Sunderland, and Neweustle, the various yards are 
very busy. 

Since my last letter Mr. George Hudson, ‘‘the Railway King,” 
who for several years has been living in comparative obscurity in 
France, has been visiting Newcastle and Sunderland, and has been 
entertained by his old friends, who remember him in his days of 
railway sovereignty, when he was courted by the nobles of the 
land. 

It is gratifying to find that at the last meeting of the Board of 
Arbitration, held at Darlington, the conduct of the men at many of 
the ironworks, who it will be remembered at the beginning of the 
year left their work and struck instead of k-eping their places 
according to the regulation of the board, was carefully considered, 
and it was decided that in future no disputed cases would be taken 
up by the standing committee until men who may have stopped 
work improperly shall have returned to their places. This action, 
it is to be hoped, will have the effect of carrying out the main 
object of the board, viz., the non-interference with work while 
trade disputes are settled by arbitration. 

The Ousburn Viaduct on the North-Eastern Railway,at the east 
of Newcastle-on-Tyne, which about two years ago caused consid: r- 
able apprehension to passengers, has been completed without the 
traffic having been suspended for a single day. Mr. Harrison, the 
consulting engineer, and Mr. Buurne, the resident engineer, have, 
by the successful carrying out of this work, merited the thanks of 
the North-Eastern directors. The viaduct consists of five arches 
of massive wrought iron spandrils and girders, manufactured at 
St. Peters, Newcastle. by the Weardale Iron Company. 


NOTES FROM SCOTLAND. 

(From our own Correspondent.) 
THE GLASGOW PIG IRON MARKET: Shipments of pig iron: State of 
the iron and coal trades—IRONFOUNDING : Shale oil works for the 

Cont-nent and Holy Land -MARINE ENGINEERING AND SHIP- 

BUILDING ON THE CLYDE—PROGRESS OF THE STRIK*S AMONG THE 

IRONWORKERS AND THE JOINERS— BOILER EXPLOSION AT DALRY, 
Tue Glasgow pig iron market has been advancing a little since 
last week, and continues strong. A large business done at 58s. a 
month, and 57s. 9d. cash; new buyers a shade lower. No.1 
g.m.b., 57s. 9d.; No. 3, 56s, The shipments of pig iron from all 
Scotch ports for the week ending 16th April are 16,386 tons. Last 
year at corresponding period it was 12,918 tons, showing an in- 
crease for this year of 3468 tons. The imports of Middlesbrough 
pig iron into Grangemouth for the past week are 1325 tons. 
At corresponding period of last year the figure was 710 tons iron, 
which is equal to an increase for this year of 615 tons. 

The manufacturers of pig iron are very busy, and as the avail- 
able stocks at many of the North of E d and Wales districts 
are scarcely equal to the demand, the Scotch orders have been 

iderably i d. Gartsherrie, Summerlee, and other | 
works are in full blast, and turning out the jargest available 
uantities, which are immediately taken up at very fair prices, 

e shipments from the Clyde continue a good average, and the 
orders on the books of various works assume a brisk trade for 
some time to come. 

The principal malleable iron manufacturers continue to find full 
employment for their hands, chiefly in heavy descriptions of iron, 
for both the home and foreign markets. Extensive orders have 
lately been given for America, ciiefly by United States shipbuilders. 
—, though not much cultivated in the West, is active at 
Motherwell. The various additions presently being made to some 
of our principal railways have ca a oe demand for railway 
iron, the lighter branches of the trade the orders on hand are 
undoubtedly in excess of what they have been for some years, and 
a considerable expansion in the manufacture of bars and sheet 
irons may be before long, for an extensive and valuable 
piece of ground this week been marked off for the erection of 
new ironworks in the neighbourhood of Holytown. 





It may 





be mentioned also that the Messrs. Jackson have secured a large 
piece of ground immediately adjoining their present extensive 
works at Coatbridge, and have began to build a great addition to 
their works. 

In finished iron orders have been freely given out during the 
past week for the smaller merchant sorts, and judging from the 
number of inquiries, an increased demand for builders’ ironwork is 
anticipated during the summer months. Prices are firm, and 
stocks of puddled iron are light at the works. 

Although tin has slightly advanced in price, the manufacture of 
plates continues exceedingly brisk, and the Lanarkshire makers 
are fully employed with an exceedingly good demand at advancing 
quotations. 

The coal trade in the sale pit districts has upon the whole been 
quieter this week, as the household requirements are being re- 
duced daily as the weather improves ; but the consumption at the 
ironworks is large, and, on the whole, pricesare fairly maintained. 
Sales of ironstone are large at former rates. 

Ironfounding continues exceedingly brisk, not only in castings 
for engineers, but also for the chemical trades. Messrs. George 
Bennie and Co., the well-known oil engineers in Glasgow, are at 
present full of orders for very large stills for resin distillation. 
The demand for resin stills at present is something extraordinary. 
The firm above named have orders on hand for such stills from 
various parts of the country—even as far south as Wolverhampton, 
where it might be supposed such articles could be’ obtained at 
hand. Superiority of their stills is said to be due in a great 
measure to these vessels being cast bottom downwards, and to a 
judicious and skilful mixture and remelting of strong brands of 
pig iron. This firm have contracts on hand for the erection of 
large oil works on the frontiers of Austria, at the base of the 
Tyrolese mountains, where, it is said, shale of excellent oil-bear- 
ing quality abounds very plentifully. Indeed, so far has this new 
industry extended, that a large company is now organised for the 
working of certain shale districts in Palestine ! And Messsrs George 
Bennie and Co. are in treaty with the promoters for the supply 
an! erection of the oil-producing plant and machinery. After 
this we need not be astonished though we should hear, some fine 
morning, that a company have “struck ile ” in the vicinity of the 
Pyramds of Egypt, and that a shale crasher is using up the head 
of the Sphinx at Gizeh, and converting her “calm, eternal eyes” 
into parafiin candles, 

The marine engineers on the Clyde are mostly employed in the 
manufacture of the now fashionable compound engines. This 
type of engine is indebted for its introduction and improvement 
on the Clyde very much to the exertions of the late Mr. John 
Elder. He persevered in their development and improvement for 
many years when compound engines were not favourably regarded ; 
but he lived tosee their superiority, as applied to sea-going ships, fully 
appreciated and established. And now there are but few of our 
leading engine builders who are building any other kind of en- 
gines for sea-going merchant steamers. It may be here mentioned 
that the firm of John Elder has turned out altogether ninety-four 
sets of compound engines, seventy-one being for screw ships, and 
twenty-three for paddle steamers, At the works of the company 
there are at present in course of construction engines of this kind 
whose aggregate power is nearly 7000 nominal horse-power, and 
fourteen out of eighteen vessels are to be provided with compound 
engines. 

There is unabated activity in shipbuilding on the Clyde, and 
new contracts for steamers of great tonnage are being almost 
daily secured. 

It seems probable that the differences between the iron-workers 
at Mossend and their employers will be amicably arranged with- 
out resorting toa strike. On Saturday a meeting of delegates 
from various works in the west was held, when it was announced that 
the answers received from the employers were highly satisfactory, 
and that in all likelihood the demand for an increase of wages 
would be conceded to before the notice given by the men expires. 

It is now reported that the last of the joiners who were out on 
strike are working—the three employers who, at the beginning of 
the week, agrerd to the terms of the operatives, having required 
more men then were then out on strike. Therefore this un 
fortunate strike, which has now lasted seven weeks, may be con 
sidered practically at an end. 

On Monday afternoon one of the boilers of the engine employed 
in drawing up the slag from the furnaces at Blair Ironworks, 
Dalry, burst, but fortunately without causing any loss of life. A 
boy who was standing at the boiler fire had a very narrow escape, 
but got off with a few cuts and bruises. The boiler was thrown 
off its seat some distance, and overturned its fellow, besides 
throwing part of the engine down. 















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE PRELIMINARY MEETING IN BIRMINGHAM: What was done at 
it—ADVANCE IN THE QUOTATIONS FOR FINISHED IRON THIS 
WEEK : Half-a-Crown more demanded by a leading tirm—Wuat 
WILL BE THE IssvE: Discussion upon it—THE WORKS GENE- 
RALLY BETTER EMPLOYED—P1G Ron: Little doing: Prices: 
New furnaces—A SPIRITED LITTLE VENTURE: Will it succeed? 
—NEW KINDS OF IRONSTONE ON OFFER—COAL: Same—MAnv- 
FACTURING INDustTRIES : Birmingham Quarter-day : New orders : 

More doing at the gun and percussion cap establishments- 
Metal rollers active: Agricultural implement and general 
machinists well off—THe Woop-sckEW INDUSTRY: Remarks upon 
it: Is there to be a new Company: The American makers and 
Messrs. Nettlefold and Chamberlain :—GAsS AND WATER CAST- 





incs: Fair orders—HEAVY MACHINE CASTINGS FOR ARMOUR 
PLATES AND GENERAL IRON GIRDER MAKING: A _ successful 
tender. 


THE quarterly meeting of the iron trade in Birmingham passed off 
quite as satisfactorily as had been expected. Negotiations that 
were opened in Wolverhampton on the previous day were duly 
closed, and a fair number of other transactions occ In the 
finished iron department sales were reported, certain of them for 
larger quantities than have been booked in the past two or three 
quarters, but such instances were not numerous. The change was, 
however, in the right direction, and what then took place has had 
the effect of more than strengthening prices. 

An advance of half-a-crown a ton is now being demanded by one 
of the leading firms in this district for nearly all the varieties of 
finished iron produced at their different works. The higher rates 
are, upon the quotations of the same house, given to customers at 
the quarterly meeting in Birmingham last Thursday. On Wednes- 
day night the same firm corresponded with consumers to whom 
those quotations were given, and notified that they must be now 
understood as remaining in force only until the return of post. 

This course has been taken because since last Thursday orders 
have been coming in which, alike in their variety and the quarters 
from which they have been sent, indicate a demand in the near 
future that, combined with the specifications just to hand, would 
occasion an activity justifying the advance. The rise is not, as 
may be inferred, upon full list rates, but upon prices at which 
for the last several weeks iron of a trustworthy quality has been 
selling in the open market. “— 

The issue of this step may be the intimidating 1 of the 
stimulating of early purchases; but such a result is not feared by 
those who are taking it; nor is it anticipated by some other mem- 
bers of the trade, who hope to be able quickly to follow the lead 
of their more fortunate competitors. 

Middlemen, however, are disposed to speak of the rise as a trick 
of the trade, warns Or its object the prompt hooking of nibblers. 
They hint that the bait will not be taken, and that the same result 
will follow it as followed the putting up of the 20s. in November 
—that consumers will hold back decline to buy. Soon there 
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will be no doubt upon the matter. Correspondence will quickly 
show if the market will bear this further half-crown. Anyhow, 
at present, buyers in this neighbourhood cannot get orders executed 
at less than that rise upon the figures which the same firm of 
finished iron producers quoted last week. The movement, as we 
have intimated, is not general, but it is a feature of the trade 
much more satisfactory in relation to the bond fide demands than 
the spasmodic rise of £1 by the whole trade before referred to. 
The works are only getting again into operation after the holi- 
days as this is written. A few began to light up on Wednesday 


ht. 

Very few fresh sales of pig iron have been reported during the 
week, and the quantity coming into the district is unusually small. 
The prices of Staffordshire are—cold blast, £4 10s.; All Mine hot 
blast, £3 12s. 6d. to £3 17s. 6d.; grey forge, £3 2s. 6d.; mottled, 
£3; cinder, from £2 15s. to £3 per ton. 

The number of furnaces now going in South Staffordshire is 104. 
These produce an average of 135 tons each weekly, making the 
total weekly output of this district 14,040. 

Notwithstanding the many advantages of the Middlesbrough 
district, ironmasters about here are not dismayed as to the future 
of South Staffordshire new furnaces being here and there in course 
of erection. A spirited little ven'ure may be seen by travellers 
upon the Stour Valley branch of the London and North-Western 
Railway, as they pass the Dudley Port station. There Messrs. 
Onions are putting up a furnace 75ft. high, upon the model of the 
furnices in the North of England, with the iron calcining kiln and 
the rest in juxtaposition. Messrs. Onions, no doubt, know what 
they are about, but to me there seems very little slagroom. Pro- 
bably they will get them moved off as fast as they cool, and the 
profit upon a single furnace must be disproportioned to those of 
three or four. 

New kinds of ironstone are appearing upon the market, and, 
conspicuously, some Oxfordshire ore, for which it is claimed that 
it contains more lime and less silica than most of the Northamp- 
ton qualities. 

Coal is tame, but tolerably firm in price. 

The general manufacturing industries are looking up. The Bir- 
mingh+m quarter-day was tolerably satisfactory to the Blick 
Country producers of misce!laneous hardwares. Their accounts 
were promptly met, and a fair amount of encouragement given as 
to the orders to be anticipated during this new quarter. A fair 
earnest of what the quarter's trade may be was found in the new 
indents distributed on Thursday. These were more numerous than 
the bulk of the producers had ventured to hope for.’ 

The gun-makers of Birmingham are getting more to do in the 
= branch. The new trade has reference to foreign orders 
chiefly. 

The percussion cap firms are getting quite by 6 

The as rollers keep fairly, and some of them are actively, 
engaged. 

The agricultural implement makers and general machinists, 
together with the metal bedstead and other tube-using concerns, 
are steadily occupied. 

There is talk in Birmingham of the starting of a wood screw 
company, because of the alleged monopoly of Messrs. Nettlefold 
and Chamberlain. This, it is urged, leads not only to enhanced 
prices, but likewise to the market being insufficiently supplied. 
‘As to the former, there can be no doubt that wood screws now 
fetch a d price, but as to the latter there is very little ground 
for complaint. A short time ago some American screw makers 
applied to the Birmingham firm to furnish them with certain 
exceptional goods, and the unusual character of the order 
led to some delay in its execution Of that delay, however, 
very much has been made in the States, and the com- 
plaints have found their way to this country, greatly to 
the encouragement of those who think that a new company would 
be a source of profit to its promoters. It is true that, as has been 
before remarked by me, the wood screw industry has been sedu- 
lously concentrated by Messrs. Nettlefold and Chamberlain, but 
the effect has not been to limit the supply ; for notwithstanding 
that the make per man is much larger now than ever before, the 
—- of hands employed was never so numerous as at this 
period. 

A fair proportion of the new orders recently in the market on 
account of gas and water companies is in hand in this district. 
One firm, whose speciality is gas companies ironwork, were never 
before so busy. The goods are being distributed all over the 
United Kingdom. 

Slightly more is being done by some of the heavy ironfounders 
in the pipe line, and in machine custings some splendid articles 
are just going off. They embrace, amongst other products, im- 
mense housings for armour plate rolling in Sheffield; rolls of 
different kinds for the North of England ironworks ; and compact 
little rolls and housings, fitted up with their brasses, and weighing 
together not more than two and a-half tons, the destination of 
which is the Scotch ironmaking districts. 

Girder yards are, some of them, very busy. Amongst the goods 
of this class just completed are some girders of 7éft. in length. 
They are intended for use in the construction of the roof of a new 
rail mill at Ebbw Vale. It is no slight praise to the contractors 
who are sending them away, that, notwithstanding a charge of, 
perhaps, 12s, 6d. a ton all round upon the carriage of the girders, 
and the roofing together, the whole order should have been 
secured in such a neighbourhood by a South Staffordshire firm. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent). 


THE IRON TRADE: Nothing worthy of notice transpired since last 
report—-A short cessation in business owing to the Easter holidays 
—Partial stoppage at the ironworks—Expected activity from the 
present time to the end of the summer Probable effect of 
the prevailing auspicious season on the Russian demand—Clear- 
ances to the United States—Prospects of increasing inquiries from 
thecontinental markets- -THE PIG IRON TRADE : Improved inquiries 
for plates, bars, &c.—THE TINPLATE TRADE: THE STEAM AND 
HOUSE COAL TRADES: THE WAGES QUESTION: THE SEVERN 
JUNCTION BRIDGE SCHEME : Rejection of the bill in committee —The 
scheme not abandoned. 

Since last week’s report scarcely anything worthy of notice has 

transpired in connection with the iron trade, and it might almost 

be said that there is now a short cessation in business, both in 

South Wales and other districts. (ood Friday was the advent of 

holiday making, and since then but little has been doing at the 

ironworks. Makers have seized upon the accustomed Easter 
holidays as an opportunity offered them of enjoying a brief respite 
from the arduous speculations and planning which the uncertainty 
of the trade has forced upon them since the beginning of the year ; 
feeling, no doubt, pretty generally, that they have fought through 
the worst part of the year, and congratulating themselves upon 
the satisfactory results which have followed their earnest and 
steady perseverance in maintaining prices despite all the efforts that 

have been employed against them. Workmen also have shown to a 

gratifying extent that they have some participation in these good 

results. Being now in the receipt of an advanced scale of wages 
they can the better afford to spend a few days in holidaying or 
visiting friends away from the scene of their everyday labours. 

This state of things, however, though gratifying to all, will not be 

of long duration. From this week, unto in all probability the end 

of the summer, a busy period is by most of the principal manufac- 
turers looked forwar to, and acco! ly arrangements have been 
made at their establishments in anticipation of enlarged inquiries 
from all sources. The extraordi weather which has prevailed for 
several weeks past will, weap we be the meansof bringing into the 
market an early accession of business, and con no doubt that 
under a less favourable season might have been withheld for some 
weeks longer, will now be distributed freely at an earlier date. 
More especially, perhaps, will this remark apply to the trade with 


the northern ports of Russia, as delivery by steamers to those 
ports will be rendered practicable even sooner than the most san- 
guine merchants anticipated. The trade will, therefore, be carried 
on much more expeditiously than it otherwise could possibly be, 
and it must naturally follow that the expected large ee, 
on account of the great lengths of railways that are to 
out in the Muscovite empire, will be secured in this country 
and in course of execution much earlier than would have 
been the case the season been colder and less auspi- 
cious. The clearances to the United States are expected 
to continue large for some time yet, and it is not im- 
probable that there will be some increase shown in them during 
this next month or two. From the continental markets there is 
still a prospect of requirements increasing. Home account orders 
are pale becoming more numerous. In connexion with the 
ig trade encouraging reports are now received, the ing | 
ae than for some time past. There is also a better deman 
for plates and bars. In regard to prices, the market has not 
changed since last week. the tone being as then, firm. 

In the tin-plate trade there is an improvinginquiry, but makers’ 
profits, with their present restricted production, are kept down 
to the merest trifle, owing to the fi er advance in the price of 
block tin. 

The steam coal trade has evinced less activity this week, — 
particularly to the fact, that the colliers have kept up their usu 
Easter holidays, and the pits in most cases have therefore lain 
partially, if not wholly idle for some days. In house qualities 
the inquiry is about the average. 

It #8 satisfactory to be able to announce that at all the steam 
coal collieries in Monmouthshire and South Wales the wages ques- 
tion is now completely settled. The steam coal proprietors have 
everywhere expressed their readiness to grant an advance equal to 
10 per cent., the same to take effect from the commencement of 
the next month, and this proposition has been agreed to on the 
part of the men. In regard to the house coal collieries it is not 
quite so clear what the action of either the men or masters will 
be. At but very few of the house coal collieries the men gave 
notice on the Ist of March, and hence rumours have been circu- 
lated that it is not the intention of many of the house coal pro- 
prietors to change the scale of wages paid at present This. how- 
ever, is found to be incorrect in mavy instances, for although the 
men did not give notice on the 1st of March they had consulta- 
tions with the managers of the collieries, and the understanding 
come to was that whatever would be done by other proprietors 
will be agreed to and followed. It is therefore believed that a 
simultaneous rise will be granted in both the steam and house coal 
collieries, the amount of the-advance at the latter being, perhaps, 
a little less than at the steam coal pits, owing to the fact that only 
a comparatively small degree of improvement has as yet taken 
place in the house coal trade. 

Some surprise was caused in this district by the rejection in 
Parliament of the Severn Junction Bridge scheme, but it has 
since transpired that financial considerations alone led to the de- 
claration by the committee that the preamble was not proved. 
The project has not, however, been ab din of 


equipment at the same establishmen 


will be completed in a few 
days; and a new dredger, which is 


built in Scotland for the 


commissioners, is shortly expected. 
The new coal-field near Nottingham f likely to become 
one of considerable importance. beds which will be 


e 

worked are the “ deep softs,” an enecllant house coal, 3ft. thick ; 
and the “‘deep softs,” a fine steam 5ft. 74in. thick. There 
are no less than nine good and workable seams, the two finest 
being only thirteen yards apart. When the shafts are com: eted it is 
expected that the colliery will be in a position to draw 1000 tons of 


coal per day. whey 
The. aoa coal trade of Northumberland and Durham is in 
an active state. The coke trade is also prosperous. A 
The River Pollution . in of the basin of 
the Mersey, state that the waters which find their way into the 
sea by the estuary of the Mersey have their rise for the most part 
in the central range of hills dividing the waters flo into the 
German Ocean from those flowing into the Atlantic ; and the total 
area drained by the river before it discharges itself into the estuary 
at Runcorn Gap is 587,520 acres. The area Ne pay Run- 
corn Gap is 516 acres, making an te) ‘ acres, 
On this area the population, which in 1831 was 1,277,177, had in- 
creased in 1861 to 2,307,788. Such a “‘ condensation of the popu- 
lation,” as the commissioners term it, has necessarily had a very 
marked effect upon the condition of the river and streams, espe- 
cially in the districts. : . : : 
he Solway Hematite Company is making a progress in the 
formation and construction of its sidings and works, and it is 
expected that its furnaces will be in blast by the close of the year. 
At Blennerhasset a coal-field is being opened out by the trustees 
of the late Captain Harris; and a large seam of coal has been found 
at Aspatria, lying under the upper seams, which have been already 
worked by Captain Harris’ trustees. : : 
The works on the extension of the Team Valley Railway, now in 
progress between Ferryhill and Durham, are in a forward state. 











this decision, as the Severn and Wye Company can make the con- 
nection between their line and the bridge by obtaining leave from 
two landowners, and it only remains to raise the capital necessary 
for the bridge alone. Mr. Brunleesstated before the committee 
that £148,000 would be sufficient to complete the bridge, contin- 
gencies included. Since the rejection of the bill a suggestion has 
been made that the mineral owners of the Forest should submit to 
a rate-in-aid equal to the interest on the outlay, which would be 
about seven-eighths of a penny per ton on the coal raised, and in 
return for such assistance from the Furest proprietors a rebate of 
50 per cent. is to be allowed on all traffic from the Forest. 
Whether the plan will turn out to be practicable or not remains 
to be seen; but it is clear that some kind of parliamentary sanc- 
tion will be requisite. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

THE COTTON TRADE AND THE SUEZ CANAL—STATE OF TRADE IN 
SourH YoRKSHIRE—THE WEST YORKSHIRE MINERS—SEWAGE 
AT BoLTON—WORKINGTON HaRBOUR—NEW PRUMENADE AT 
BLACKPOOL— HOpPEK BARGES, &C., FOR HARTLEPOOL —CuAL 
IN NOTTINGHAMSHIRE—THE STEAM COAL TRADE IN NORTHUM- 
BERLAND AND DuRHAM— RIVERS POLLUTION CoMMISSION : | 
Tne basin of the Mersey—StaTE OF TRADE AT MARYPORT : 
Solway Hematite Company—TeaM VALLEY RarLway. 

THE shipment of cotton on board steamers at Bombay for Eng- 

land is rapidly increasiug. The Peninsula and Oriental Company 

were about, at the Jast dates, to send the steamer Bengal through 
the canal, ex route for Liverpool. Intelligence to this effect was 
received at Liverpool on Tuesday. 

re eo = Ds South Foie district cnniinne 
tolerably well employed, a good inqui ing experien: or 
most descriptions of merchants’ iron ae ook ordi iron and 
Bessemer steel—which are being made ona large scale, and forgeneral 
railway material a brisk demand is experienced. The steam coal 
trade hax been improving, and as the Baltic is now becoming clear 
of ice, shipments to the North of Europe will probably commence 
rather earlier than usual. 

The West Yorkshire miners had a mass meeting on Friday on 
Hunslet Moor. A resolution was adopted condemning the Mines 
Regulation Bill, as being insufficient for the protection and im- 
provement of miners and their children. 

The corporation of Bolton has commenced, under pressure of 
legal proceedings, the construction of an intercepting sewer, 2300 
yards in length, and estimated to cost £6000, tor preventing the 
pollution of the local river. They are now threatened with pro- 
ceedings by several manufacturers who are apprehensive that their 
water rights will be interfered with. 

Since the transfer of Workington Harbour tothe Earl of Lonsdale 
various improvements have been made in it, and other improve- 
ments are in contemplation. The ny ho the north side of the 
harbour near to the Lonsdale Dock has been extended 140ft., and 
it is proposed to straighten the channel entrance by ——s 
John’s Pier out in a north-westerly direction, and cutting a chann: 
through the bank on the north si 

A new promenade and carriage drive at Blackpool was opened 
on Monday. The promenade, carriage drive, and sea-fence, which 
have been designed and carried out under the direction of Messrs. 
Garlick, Park, and Sykes civil engiveers, he em exend to about 
three miles in length, commencing at the southerly end of South 
Shore, and terminating at the Claremont Park Estate on the north. 
The sea-fence consists of a sloping breastwork pitched with stones 
on a thick bed of clay puddle, the interstices between the stones 
having been filled in with asphalte. Next the breastwork is the 
promenade and carriage drive ; the former has an average width 
of seven yards, and is covered with asphalte. The carriage drive. 
which is twelve yards wide, runs oes with the promenade, an 
is formed of shingle, clay, and macadam. For the purpose of ob- 
taining between the houses and the sea for the promenade 
and carriage drive, a part of the shore has been reclaimed by an 





embankment along South Shore, and also along the northern dis- 
trict, extending around Bailey’s Hotel by an iron viaduct, which 
projects over the sea-fence. The works have comprised 135,000 
cubic yards of earthw« rk, fifteen acres of stone pitching, and five 
and ahalf miles of piling and planking in the sea-fence, twenty- 
one acres of asphalting and cement concreting, 560 tons of wrought 
and cast iron work, 40,000 square yards of carriage road, with the 

isading, railing, &c, The whole outlay has been upwards of 


,000. 
Two iron ore barges, built by Messrs. Withey, Alexander, 








and Co., for the Hartlepool Port and Harbour Commissioners, 
| were launched yesterday week. A steam hopper, in course of 






























PRICES CURRENT OF METALS AN >. OILS. 
1870. 5 
Coprer—British—cakeandtile, £8.d. £84) £6.d.. £6.d. 
PEF tO sececececeeereee| 70 0 O.. Tl O 0/77 0 0.78 0 O 
Best selec’ seeqsesecccoce| 18 Gee me 8 Si 9 - 80 0 0 
Bias’ cescccenccccenscocce! 1S 0 Ge Te 8 018 9 -81 0 0 
Bottoms .eseess 78 0 0.. 0 0 0) 8 0 0 008 
Australian, 71 0 0.. 74 0 0| 80 0 0.. 8310 0 
Spanish Cake .... 000.000) 000. 000 
Chili Bars....+-.++ 67 0 0.. 68 0 0) 73 0 0.. 7310 0 
Do. refined ingot 6910 0.7210 0|76 0 0..77 0 0 
Ye.Low Mera, per 0 0 6 oO O06] 0 O 6 0 O07 
Iron, pig in Sco 217 9 cash 212 4cash 
Bar, Welsh, in London......| 7 2 6,. 710 0] 610 6.. 612 6 
Wales ......| 610 0.. 615 0} 600. 0 00 
$6065 868 601 78 Oe. TTS 
615 0.. 75 0} 600.65 0 
910 0..10 5 0} 95 0.. 000 
815 0... 95 0} 850. 8 7 6 
715 0.. 8 0 0} 710 0. 715 0 
-| 915 0.610 5 0)10 0 0.. 1010 0 
18 2 6. 0 0 0/19 0 0..19 2 6 
19 5 0.4. 0 O 0} 2015 0.. 2017 6 
Other brands ...eccecsess--ee| 1810 0.. 1817 6) 1910 0..1915 
Sheet, milled ...sec.ccccece| 19 5 0.21910 0) 20 VU 0..20 5 0 
Shot, patent. .cocccccessooee| 22 0 01. 0 0 0) 22 5 0.2215 0 
Red or minium .. 20 0 0.. 0 0 0/2015 0. 00 0 
White, dry ...+.+ 26 0 0.. 28 0 0/27 0 0.. 29 0 0 
ground in oil .. 26 0 0.. 29 0 0) 27 0 0..30 0 0 
Litharge, W.B. ... 000. 00 0/2 00. 000 
QUICKSILVER, per bot. -| 617 0.. 0 0 0} 617 0.. 618 
SPELTER, Silesian, per ton....| 1S 5 0.. 1910 0| 2012 6.. 2015 0 
Bett UB Rice cvccescesere 1910 0.. 0 0 0/20 7 6... 2010 0 
ZINC, ditto sheet.ccccececcseee| 24 0 O01. 0 0 0) 26 YU O.. 2610 0 
STEEL, Swedish faggot ........| 0 0 0. 0 0 0] 0 0 0. 0 0 0 
Keg.e..sse0e eeccccccce ° B 0.. oa : 7 4 = 4 e 0 
Tin, Banca, percwt. .. 0.. 6 oo 0 
traits, = 613 0.. 0 0 0] 611 0.. 612 0 
For arrival .. 69 0.. 610 0} 000. 00 0 
English ks 615 0.. 0 0 0} 610 0. 0 0 0 
Bars ..ces 616 0.. 0 0 0} 611 0.2. 0 0 W 
Rained, is Vode coccsece| 519 O16. 0 0 0} 616 0. 000 
PLAT! bx of 225 sheets 
ay eaetcetarttemenenacene 1366.1650/3836. 37 6 
TE Mi sccconcsvcetoemcecs! £19: Ge BR B.3 2°e FD 
IC charcoal ...0+« 18 6. 110 0} 1ll O 1140 
1X ditto. .cecccees 114 6.116 0| 117 0. 260 
Coa.s, best, 017 6.. 018 0} O17 6. 018 9 
Other sorts ..es.s0+ 015 3.. 017 0 se S ~ 3 
ILS, ti 400. 000 10 0.. 08 
ay © gretemeee 34 0 0.. 85 0 0/31 0 0.. 82 0 0 
8 an~pu 4 o0ee: cocece Be a B 0 sles . Sa : : s 
hale, Sout socese | 39 oo 0 oo 
c — 33 0 0. 0 0 0/39 0 0. 00 0 
36 0 0.. 37 0 01/37 00. 000 
82 0. 0.. 33 0 0) 31 0 0.82 0 0 
57 0 0.4. 0 0 0}53 0 0. 0 0 0 
000. 0004800 000 
4010 0.. 0 00/41 00. 000 
8210 0.. 0 0 0/30 0 0. 000 
4410 0.. 45 0 0) 3510 0.. 000 
42 5 0.. 4210 0/33 0 0. 0 0 0 
46 0 0.. 4610 0) 3610 0. 000 
4 uv 0. 0 0 01/33 0 0. 000 
eccccccecccecccccccceccs| 73 O Ove O 0 0) 78 O O.. 81 0 O 
Tallow crrseccccccsccsececcese| 30 0 Ove 0 0 0] 87 O 0. 38 0 O 
PRICES CURRENT OF TIMBER. 
1870. | 1869. 1870. 1869. 
422468 4a £ 6 | Per load— 40440440424 
0 12 lv | 10 .0 13 10 | Yel. per Cc. 
16 415| 315 41 lst quality 18 0 19 © 161019 0 
05 0/38 5 410 do, .. 12 013 © 12 018 0 
© 0 0| © O O O| Archangel, yeliow.. -1 01210, 10 10 1310 
15 6 5| 510 6 O| St. Petersburg, yel. 1t 012 © 10 1512 10 
15 415| 4 5 417) Finland .......... 61% 8 0| 610 710 
25 3/8 $'3|aemmncjas: 43 su $8 3 
565) 40 510 This 000010060 
5 4 5| 410 4 0|| Gefie, yellow ...... 9 01010) 9 0,010 
5 310] 310 310) seseeeee 8 O 91} 81010 0 
15 3 5) 318 3 0) 
© 213| 2 3 310) 190%. by 3 by9>10 0 12 10) 10 10 19 10 
8S 8] Sab § Soom fiae ac 
30 010 00 Ol perdndin.¢ 9°99 00% 
0 6 0| 6 O 7 O|| Staves. per standard M. 
Bt © 610| 8 O 910;| Quebdecpipe ...... 65 06710) 70 75 0 
Deals, pes. 330. by 3M Sin. | plain | puncheon .. 18 019 0| 200 21 0 
Siichaebuarese 19.1015 0119 035 0! Pipe coeancae i © 1600/1900 2000 











Tue BeLcian Inon TRaDE.—The Belgian iron trade continues 
firm and active. The exports of rails Belgium in the first 
two months of this year amounted to 13,414 a one 
with 10,314 tons in the co: period of 1869, and 11,526 
tons in the corresponding period of 1868. It is noticeable that of 
the rails expand Gis year 680 tons went to the United States. 

VIOLATION OF THE MinEs INSPECTION AcT aT ABERTILLERY.— 
At the Tredegar Police-court on Thursday last, Messrs. Clapp and 
Phillips, colliery owners at Abertillery, appeared before the magis- 
trates, Mesars, A. Darley and J. D. James, to answer a summons, 

ing them with violating a provision of the Mines Inspection 
Act, by employing a boy in their pits under twelve years of age. 
The defendants’ solicitor, Mr. C. Harris, admi the offence, 
but drew the attention of the bench to the extenuating fact that 
the defendants had been gap beng tee by the lad’s father, who 
had represented his boy to be above the specified age, which the; 
urged exonerated them from any moral blame. Mr. Lional 
Brough, Government Inspector of Mines for the district, con- 
curred in the remark. The lad in question had, it appears, been 
killed in a part of the colliery where he had no right to go; and 
at the coroner’s inquest the father had i ing the 
deceased boy was over the age of twelve. The bench adminis- 
tered a severe reprimand to the father, who was in court, and to 
the overman cf the colliery, who had employed the boy ; and 
they inflicted only the lowest penalty of £5 costs, , 
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THE FUTURE OF IRON AND STEEL IN AMERI- 
CAN MARKETS. 

“A Bic steal” was the phrase used very recently by 
Senator Buckalew, of the Harrisburg Legislature, to cha- 
racterise a bill which the Governor of the State of Penn- 
sylvania has just vetoed. The measure proposed to make 
over six million dollars of State bonds to a railway com- 
bination “which had neither property nor credit, and 
scarcely any existence except on paper.” It would have 
rob the State of 160,000 dols. annually for three 
years at least, and thereafter probably a t deal more. 
A very much bigger steal is that emb in the attempt 
of the Pennsylvania ironmasters sketched at p. 112 of the 
present volume of Taz Enainzer. “Sunset” Cox--or, in 
other words, the Hon. S. 8. Cox—a Democratic member 
from the New York State, in the Washi m House of 
Representatives, designates it as “robbery in the form of 
law ”—legalised robbery, by which the mass of the Ameri- 
can ~—_ are opp and impoverished. Mr. Cox 
has observed too painfully the working of protection in 
the State which fe represents. He has watched the 
100,000 working nets of both sexes out of employment 
in the city of New York alone, wandering the streets, 
in vain seeking work. The twenty great shipbuilding 
yards of that port, employing with the subsidiary trades— 
joinery, spar-making, sail-making, and the like—not fewer 
than 20,000 skilled mechanics and 1000 apprentices, he has 
noticed almost altogether collapse, and instead of employ- 
ing their full complement of ds, afford work, as now, 
to only 1000 adults and 100 apprentices. With the cause 
he is as conversant as with the effect. Notwithstanding that 
the products of the New York shipyards are “ protected ” 
most completely from all foreign competition, still they 
cannot be turned out at less than fully half as much again 
as the ships made in the yards of Great Britain. 

The duty on iron alone, which is 11 dols. a ton, increases 
the cost of every article made of that metal 55 per cent. 
Yet who benefits by this “big steal?” The members of 
the Iron and Steel Association of the United States, who 
now own 445 blast furnaces, and who, in 1868, produced 
of anthracite pig iron 893,000 tons ; of coal and coke pig 
iron, 146,000 tons; and of charcoal iron, 310,400 tons : 
and the producers of the 1,127,000 tons of manufactured 
iron, Pennsylvania furnishing 60 per cent. of the whole 
output, the United States Iron and Steel Association get 
a good slice of the benefit of the duties levied upon iron 
and steel manufactures of all kinds. The consumers’ 
loss by these may be set down at the very moderate figure 
of a hundred millions of dollars, ten millions only going to 
the State. Like most of his fellows, Mr. Cox speaks 
plainly; it cannot be said untruthfully. “ Better (he 
suggests) at once pension these men of steel and iron as 
paupers, and let the people know exactly and directly the 
amount of the robbery.” Descending to particulars, Mr. 
Cox shows that if a man bought a hundred dollars worth 
of pig iron in the English market, it would, with its duties, 
&c., cost at the point of competition in the American market 
207 dols. The American manufacturer had, therefore, a 
protection duty of 107 per cent. This upon 1,725,000 tons, 
which Mr. Cox estimates as the present annual quantity 
of iron produced in the States, gives the Iron and Steel 
Association 29,000,000 dols., the Treasury getting only 
1,000,000 dols. out of the transaction, by the tax it levies 
upon foreign iron and steel. 

Who has to find this 29,000,000 dols. subsidy? The 
great body of the American people. There is nothing, 
says Mr. Cox, from a flat iron to a tenpenny nail, from a 
telegraph wire to a hoop-skirt, which does not pay its = 
of the 100,000,000 dols. which never see the Treasury. Yet 
the iron industry of the States embraces only 200 masters 
and 54,500 men. Others go even further than Mr. Cox. 
They urge that every loaf of bread made from American 
corn, and every barrel of flour grown upon American soil, 
is increased in ry by the tax upon foreign iron. Ata 
mas; meeting held at Chicago early this month it was 
declared in formal resolutions that to the tax in question is 
chargeable in a large de the heavy cost of railroad 
transportation, the cost of much of the transportation 
being always in proportion to the cost of iron; and that it 
was idle for the western farmer, notwithstanding his supe- 
rior advantages of soil and climate, to compete with agri- 
culturists in other parts of the world while his products 
are conveyed to market over rails which cost 70 per cent. 
more than they cost elsewhere. “ Ay, ay,” reply the pro- 
ducers of American rails, when they petition the Legisla- 
ture in support of the proposed great increase upon steel 
rails, “ but remember the advantages which must accrue 
from sustaining the home competition. The home produc- 
tion is your only defence upon which dependence can be 

laced to secure the railway companies against the extor- 
tions of foreign manufacturers.” As an earnest of their 
sincerity, these gentlemen, to the number of thirty-six, 
— the House as representatives of leading railroads. 

heir lines are, however, either located in or running 
through Pennsylvania; and the inference is fair, as drawn 
by Cornelius Vanderbilt, the chairman of the New York 
Central and the Hudson River Railway Companies, that 
their interest is larger in the iron and steel manufactures of 
the States than in the railroads. Commodore Vanderbilt 
declines to sign the petition, He is decidedly in favour of 
sustaining competition; not home competition alone, but 
both home and foreign ; and he will not advocate any mea- 
sure that would prevent it or place the railway interests 
“in the hands of home extortionists, who would un- 
doubtedly be as inexorable in their demands as foreign 
manufacturers would be were the same protection given 
them.” He would not have it believed that he is averse to 

tronising American manufactures, He merely desires to 

allowed to purchase from whom he can get the best 

articles at the lowest price, and in his judgment those im- 
portant considerations can only be attained by keeping up 
@ vigorous competition. The commodore isa great advo- 
cate of steel rails. Under him one-third of all 
such rails sent into the States, and fully one-fifth 
of all the steel rails laid down in that country, have been 
fixed on lines of which he has had the direction. Doubt- 





less he is rejoicing just now at the recent very considerable 
drop in the price of steel rails in New York, where they 
are quoted at 79 dols. gold, against at one time 150 dols. 
per ton. The drop is a great argument used by the 
American producers who desire a higher tariff; but it looks 
very ious when the petition is presented in the name 
of railway directors, who may be supposed to share the 
satisfaction of the chairman of the New York Central and 
the Hudson River Railway Companies, if they were moved 
really by their interest in railways. 

It is clear that the petitioners and the authors of the bill 
which the Committee of Ways and Means have brought 
into the House of Representatives are one and the same, 
and that they are adopting every possible means to get it 

. They have a — piece of work before them. 

r. Cox, and others of the rapidly-increasing free-trade 
school, amongst whom are Messrs. Brooks, Garfield, 
Allison, and General Butler, will not let them have it 
their own way. If the free traders can’t get a reduction 
upon existing rates they will do their utmost to prevent a 
rise; and, as will be seen immediately, they have not been 
altogether unsuccessful. The protectionists are“ log-rolling ” 
with great activity, and now and then with effect. How, 
indeed, can it be otherwise when the House is so made up 
as that the Chairman of the Ways and Means Committee 
(General Schenck) taunts the members that every one of 
them is willing to be protected, but is equally ready to join 
in the cry of free-trade against his neighbour. This much, 
however, has been accomplished. The items following 
have been struck out of the bill :—“ On vessels of cast iron 
not otherwise provided for, and on hand-irons, sad irons, 
tailors’ and hatters’ irons, stoves and stove-plates of cast 
iron, 13 cents per lb. ; on cast iron, steam, gas, or water 
pipes, 13 cents per Ib. ; on all other castings of iron not 
otherwise provided for, 35 cents ad valorem.” This will 
leave the duty on those items unchanged, and prevent 
what, if the figures here given had been adopted, would 
have been a heavy increase. This concession by the pro- 
tectionists has gained them some little help in other 
directions. The log-rolling still going on has resulted in 
the ironmasters helping the cotton producers, and consent- 
ing to admit cotton machinery free. The Ways and Means 
Committee have agreed to the alteration, and, in Com- 
mittee of the whole House, cotton machinery will be 
brought forward as on the free list. In return, the lard 
oil interest of Ohio, will expect the cotton spinners of the 
States to consent to the proposition of paying more for the 
requisite lubricants. 

The bill is now in Committee of the whole House, and 
the fight is on in earnest. Hitherto the issue has been de- 
cidedly in favour of the interests more especially repre- 
sented by THE Encineer. Pig iron, which, on the propi- 
tiating system, it was designed should be dropped from 
9 dols. to 7 dols. per ton, General Butler succeeding by a 
close shave in getting reduced to 5 dols. This he did ina 
House of 130 members. “Shame upon the ninety-eight 
members who were absent (the protectionists would cry), 
for the debate upon iron involves the most important con- 
siderations.” Important or not, General Butler, after a 
debate of several hours, carried his amendment of 5 dols., 
by sixty-six against sixty-four votes. Next day came the 
discussion upon cast scrap and wrought scrap. The mem- 
bers present, numbering 127, were three fewer than on the 
night before. The Pennsylvania members desired to make 
the duty on cast scrap, not 8 dols. a ton, but } cent per lb., 
and to put up rote scrap to twice that amount—} cent 
The House rejected the motion, and then the Chairman of 
the Ways and Means Committee succeeded in making the 
duty on pig scrap the same as the duty fixed on pig iron. 
Pig scrap is therefore to be 5 dols. a ton duty. The iron 
interest then tried to establish wrought scrap at 8 dols., 
but they failed ; not dismayed, they tried seven, but failed 
again. General Butler once more tried his 5 dols. This 
time he did not succeed, the House preferring, by seventy- 
one votes to fifty-six, the motion of General Logan, that 
the duty on wrought scrap should be 6 dols. Thus in these 
two nights’ debates the American free-traders have been 
successful in reducing the duty on imported pig iron by 
4 dols., upon cast scrap iron by 3 dols., and upon wrought 
scrap iron by 2 dols. a ton. 

or is this all. The debates last week in the House of 
Representatives closed on Friday with yet another suc- 
cess for the iron-consuming interest. After a stout and as 
well-sustained a debate as is possible with the existing 
knowledge of the American legislators of the true prin- 
ciples of commercial-law-making, the duty henceforth to 
be levied upon iron slabs, blooms, and loops has been 
fixed at 18 dols. ; and that upon ends, clippings, and punch- 
ings of iron, at 11 dols. per ton. The duty now levied upon 
the former class is from one to one and a-quarter cents per 
pound, and upon the latter one cent. The first-mentioned 
change was brought about by a majority of twenty-one in 
a House of 138 members, and the other by only one less 
majority in a House numbering fewer representatives by 
eleven. 

The force of the protectionists is evidently — 
when they come to products embracing most labour. What 
the House will do when they get to saleable wrought iron 
and steel remains to be seen. If only the issue should be 
proportionate to that already resulting, the new legislation 
will be much less unsatisfactory than was feared, and the 
views expressed in THe Enciveer in the article previously 
noticed will be strikingly confirmed. The depending con- 
sequences are grave enough. The condition of things in 
New York, and, indeed, elsewhere in the States, will 
become more and more serious so long as taxes are levied 
for the behoof of individual interests, and not for that of 
the whole nation. The Western States have formally de- 
clared that the present tariff has destroyed the shipbuildin, 
industry, and almost annihilated the foreign commerci 
marine of the sea-board States; that it has prohibited the 
construction on the American lakes and rivers of iron vessels 
with increased ing capacity in —— to the tonnage 
and draught of water, with greater durability and diminished 
outlay for repairs and insurance, all of which tend to 
materially ch the transportation of products; and 


y 
that while this tariff is unnecessarily increasing the profits 





of the iron producer, it is destroying the shipbuilding and 
shipowning interest of their great lakes and rivers—and 
this in the face of the most abundant natural resources for 
shipbuilding and navigation. These same are the views 
of the unprotected States throughout the whole Union ; 
and they are twenty-nine as against eight protected States. 
More than three-quarters of the wealth and population 
of the Union are embraced in these twenty-nine; yet 
they are compelled to pay tribute to the eight. Still 
further, the people pall = in the unprotected indus- 
tries number 6,655,000, whilst the people who find 
occupation in the protected industries are only 510,000. 
How, in a country governed by universal suffrage, this 
state of things could exist without a large amount of cor- 
ruption on the part of the Legislature it is not easy to tell. 
That this corruption should decrease is manifestly no wish 
of the promoters of this bill, for a Washington corre- 
spondent writes that the tariff “lobbyists” “are the most 
persistent and uncompromising of any who have yet 
appeared this session. They crowd (he adds) the 
corridors, cloak rooms, and the floor of the House.” 
But as the people in the commercial and agricultural 
states experience, in the absence of labour and profit, 
the impoverishing consequences of protection, at the 
same time that the Western States, by a reallotment of 
legislative control, obtain more votes in the Parliament of 
the Union, the existing state of things must inevitably 
issue in an alteration at no distant date, by which the 
iron trade of the United Kingdom shall be greatly 
advantaged. Indeed, without anticipating too much, we 
don’t despair of a sensible immediate benetit as a result of 
the legislation now taking place upon a measure which 
aimed so direct a blow at the producers of iron and steel 
in these kingdoms. 

We shall continue to watch the progress of the bill 
through its different stages. 





THE CONSTRUCTION AND WORKING OF THE 
FESTINIOG RAILWAY. 
By C. E. Spooner, C.E. 

Ir was during the recent visit of the Royal Commission 
and party to the Festiniog Railway—already described in 
our columns—which resulted in their unqualified approval 
of the principle of light railways, combined with the 
“ Fairlie” engine, that the following paper was handed to 
his Excellency the Count Bobrinskoy, the president of the 
commission. The count considering it would be desirable 
that the information it contained should be made known to 
the large number of gentlemen whe, together with himself, 
had travelled so far to see the Festiniog Railway, proposed 
to Mr. Spooner (the proposal being warmly seconded by his 
Grace the Duke of Sutherland) that he should read his 

yaper at a meeting of the entire party, with a view to its 
olen fully discussed and examined. Mr. Spooner having 
assented, the meeting took place at the Tan-y-Bwlch 
Hotel, on the evening of the 12th February, 1570, his 
Grace the Duke of Sutherland being in the chair. Mr. 
Spooner, in introducing his paper, delivered the following 
short address :— 

“* My Lord Duke, Your Excellency, and Gentlemen, — 

It having been intimated to me that a short history of the 
Festiniog Kailway, with the particulars of its construction and 
working, would, at this time, be interesting to all who have 
honoured the directors of this company and myself with this visit 
to inspect our little line in its daily working, I have prepared the 
following statement of facts connected with it, and have added my 
ideas on the questionof gauges and their comparative merits. 

I shall be most happy to answer any questions arising out of 
the reading of the paper, and to give any additional information 
in my power. 

I am a strong advocate for narrow gauge railways, having, from 
a long experience, fully proved the advantages resulting therefrom 
—advantages which are, since the introduction of the Fairlie 
engine, enormously increased.” ’ i 

The paper having been read and discussed, it was proposed by 
Captain H. W. Tyler, who kindly acted as secretary on the occa- 
sion, and seconded by Mr. Juland Danvers, that, with the consent 
of the Count Bobrinskoy, Mr. Spooner’s paper be printed and 
circulated amongst the gentlemen present. 

The Count Bobrinskoy consenting, it was resolved the paper 
should be printed accordingly. 

His Grace the Duke of Sutherland, on behalf of himself, the 
Count Bobrinskoy, and the gentlemen present, in a few very ap- 
propriate words thanked Mr. Spooner for his very able and lucid 
paper, which he considered would be of great value in determining 
the most suitable gauge for railways of the future both at home 
and abroad, and especially in sparsely-populated countries with 
limited traffics, where the usual expensive style of constructing 
railways was most inappropriate, and where the question to be 
decided was, railways or no railways? 

DESCRIPTION OF LINE. 

This railway is a single line of way, commencing at cer- 
tain slate quarries in the district of Festiniog, terminating 
at the shipping port of Portmadoc, in North Wales. The 
length of main line is 13} miles, with a branch of one mile. The 
difference in elevation from the sea level to upper terminus is 
700ft., being continuous ascending gradients. The maximum 
gradient is 1 in 68°69, and minimum 1 in 186 (except on the 
‘raethmawr embankment, where the line is practically level for 
one mile). The average gradient is 1 in 92 for 12} miles. A sec- 
tion of the line is shown in Fig. 1. The line runs through a 
rude rocky country, the greatest filling being 60ft., and cutting 
27ft. The width of line between fences in parts is Sft., and onan 
embankment 10ft. at formation level. There are two tunnels, one 
of 730 through syenite, and one of 60 yards through slate 
formation, neither of which is lined. The gauge of line is termed 
2ft. gauge, but in reality is'1ft.114in. The maximum curves are 
iy chains radius in length from 80ft. to 200ft., but there are others 
of three, four, five and six chains, the ruling curves being seven 
and eight chains. Nearly the whole of the line is a succession of 
curves following the contour of the hills. Many of the fillings 
are built through and through in dry stone masonry, and others 
with retaining walls, having the intermediate space filled with 
soil. The fences are chiefly dry stone masonry coped in mortar. 
The culverts are in dry masonry, faced in mortar. The bridges 
are of stone masonry, with the exception of one, over a turnpike 
road, which is an iron girder bridge. There are also four or five 
over bridges constructed of iron girders for foot passengers and 
cattle. 

The line was originally laid with rails of 16 Ib. to the yard ; 
these were afterwards replaced by 30 Ib. rails, most of which have 
been in useeighteen years. They were tound to be too lightforthe 
work, and double-headed rails of 48°66 1b. to the yard, and laid upon 
cross sleepers of larch 4ft. Gin. by 9in. by 4tin., at intervalsof 3ft., 
excepting at the joints, where thecentre bearing is 2ft., are now being 
substituted for them. There is a framing fixed at every joint, 
which is arranged by placing two sleepers as longitudinals under 
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the cross sleepers, spiked together. The joints are fastened with 
socket fish-plates, which seldom the web and lower head of rail, 
and connected together with fish-bolts and nuts. The curves of 
the line are what may be described as parabolic. They are care- 


fully laid out, and have their extremities eased into the reversing | 


curves or straight lines. The cant or superelevation of the outer 
rail, is 3in. in curves of the maximum radius. The points and 
crossings are made in the usual manner, and carefully constructed. 
The permanent way is well ballasted, having water tables at in- 
tervals, and drained by side gutters in the cuttings. The sidings 
at stations are from 200 to 400 yards in length, with mid space be- 
tween lines of 4ft. 6in. and 6ft. There are no platforms at the 
stations, which are provided with proper signals, acecording to the 
requirements of the Board of Trade, for passenger lines. The 


company have seven locomotives, one of which is equal in power | 
to 440 tons of load, on a level, at a speed of 15 miles an hour. The | 


usual load of the Fairlie engine over the average gradient of 1 in 


92 is 90 tons, exclusive of engine, at from 12 to 20 miles an hour; | 


working pressure 155 lb, This engine is at present in daily use, 
running two trains each day, with an ‘“‘up” load varying from 
75 to 107 tons, exclusive of weight of engine. The lengths of 
trains with this engine ure from 300 to 400 yards on the ascending 
gradients, with mixed train of passengers, goods, and empty slate 
trucks. The other engines are four-wheel coupled tank engines, 
and are worked up to 160 lb. pressure. The cylinders of the four- 


wheel engine are 8jin. and 12in. stroke, with wheel base 4ft. 6in. | 
and 5ft., and that of the Fairlie engine 8,3,-in., and 13in. stroke, | 


with wheel base of bogies 5ft., and total wheel base of 19ft. 
There is much less wear and tear of the permanent way and also 
of the wheel flanges with the engine on the Fairlie principle, 


besides the advantage resulting from a uniform grip upon the rail | 


of all the wheels. The movement round the curves is easier, and 
there is no impact friction of the wheel flanges against the outer 
rail. 


The Fairlie engine weighs 195 tons; four of the smaller | 


engines 8 tons, and two 10 tons in steam. The diameter of 
the Bogie wheels of the first-named engine is 2ft. 4in., and that of 
the smaller engines 2ft. The consumption of fuel by the Fairlie 














tons ewt. qr. 
Mineral traffic for 1869 .. ee ee ee 118,132 7 2 
Goods 2 Py 5. ee ee ee -- 18,600 0 0 
Number of passengers .. ee ae as «- 97,000 
Total gross weight hauled (exclusive of engines).. 241,617 0 0 
| There is no night traffic and no‘Sunday trains. The train 
| mileage, 45,619. The number of extra miles run by engines over 
Traethmawr embankment, and at stations exclusive of the above, 
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4695. Total, 50,314 miles. The company areat present liraited by the 
Board of Trade to a speed not exceeding 12 miles an hour, but I 
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engine, compared with that of the other engines, is 25 per cent. 


less for the same work done, that is, by working two engines to-" 


gether or separate. Performing a given duty, they will consume 
(say) 2001b. of fuel, whilst the Fairlie engine, doing the same duty, 
will consume only 150 lb. The company have first, second, and 
third class carriages, close and open, some with longitudinal seats, 
and others with cross seats in the ordinary manner. (See diagrams 
Nos. 1, 2 3; Fig. 2 and Fig. 3.) 

The first-named are 10ft. long and 6ft. 3in. wide, the others are 
9ft. 9in. long and 4ft. 104in. wide, with elliptical springs. The 
over-hang of passenger carriages No. 3 from centre of rail is lft. 
5in., but from end of axle is 10in. A skeleton elevation and side 
view of one of the passenger carriages is shown in Fig. 3. The 
goods trucks are made on similar principles to those on standard 
gauge lines, 

The coal trucks .. +. weigh 19 cwt., and carry 3 tons each 
Goods trucks .. . . 2 


” e ’ ” ” ” ” ” 
», Bogie timber trucks.. » 8 ,eacn ? 9 
orlton 6 ,, perpair/” ” 
» Passngr.car.(No.1&2) 1ton 6 ,, and carry of First-class 12 
cond ,, 14 
Third ,, 14 
», Passenger carr.(No.3) lton 3 ,, 2 = 12 passengers 
>, Slate wagons .. es weigh 19 ,, we 3 tons 
ia Ditto ee - FP oe pa 2 tons 


The wheels are 1ft. 6in. diameter of cast iron, and tired with 
Lowmoor iron. The wheel tires of slate trucks run from seven 
to nine years without requiring to be re-turned on the lathe. The 
distance between centres of wheels, or wheel base of the various 
carriages, is as follows :— ‘ Poe 

.» mm le le 


ft 
Passenger carriages... oe oe .. os 5 Oand5 6 
Goods trucks.. we ee oe oo ee 5 6 
Coal trucks .. oe ee ee a ee 5 6 
Bogie timber trucks ee os a ee 3 (0 
Slate wagons ee ee ee . oe 2 llands 1 
Do. do, (large) ee ee *e oe 4 1 
Slab trucks .. ee oe ee . 5 0 


The length of journals are 3}in. to4}in. The carriages and trucks 
have single central buffers and couplings. The following isa table 
of the rolling stock :— 





Total numbers of locomotives* .. ee ee oe oe % 
” Passenger carriages .. os _ ea 14 
9 Quarrymen’s carriages oe oo oo 32 
2 Goods, coal, and lime trucks.. ee « 
” Slate trucks. ee o o- ee 852 
Total of rolling-stock ee oe oe oe -. 938 





* Three generally in steam, 


have, since adopting the Fairlie engine, made experiments with 
trains at 30 and 35 miles an hour with ease and safety, and without 
heating the bearings of locomotives or carriages. The line being 
originally made as a horse railway to two-feet gauge, there was no 
alternative but to adopt that gauge on converting it into a locomo- 
tive pasenger railway. In Tables A and Al are shown the weight, 
carrying capacity, cost, and other items of rolling stock and work- 
ing expenses on the Festiniog Railway. 
TaBLe B.—Statement of working expenses for the year ending June, 1869. 
Maintenance of Way— . . . 2.4 
. .. -- 65) 


ages.. oo ee oe 
Sleepers, keys, pins, &. .. - o. 284 8 0 








— 4114 0 
Masonry... ee ee ee ee oe ee 17715 1 
Locomotive Department— 
Wages of foremen, fitters, cleaners, Wc. -- 60419 7 
Materials for repairs, &c.,as per work account 402 0 8 
Oil and cotton waste ee oe oo oe 8315 0 
Fuel used with engines, &c., and at loco- 
motive shed eo ee ee ee - 86719 4 
Staff— —— 195814 7 
Station-masters, porters, signalmen, guards, 
brakesmen, engine-drivers, and stokers, 
including clothing = ee ee e- 2707 311 
_ 2703 31 
Salaries . ee ee ee +. 604 16 


1 

+° oe oe oe 8 
Repairs of Rolling Stock, &c.— 
(m) Repairs of slate trucks as per works account .. oe. 112218 9 

irs of carriages, vans, coals and goods trucks, &c. 44016 4 

(n) Grease and oil for carriages, trucks, and slate wagons 244 : 





Coals used at works in repair and offices 284 17 
Absolute cost of working the trafiic ie -- 8482 16 11 
Miscellaneous— 

Parish rates .. . oe oe ee ee oe - 750 0 4 

y duty .. oo oo oo as oe ee 17513 5 

Income tax .. ee oe ee os eo oe e- 255 610 
General charges .. ee se es oe eo «- 854 

Working expenses oe ee --10,518 6 3 


Special Expenditure— TABLE C.” 
Rents to the Tremadoc estate and to Mr. 


Bankes .. o. oe es oo ee 47 6 
Interest to executors of the late Sir Joseph 

Huddart on mortgage of £5170 oe eo 25810 0 
Tonnage for way leave overcertain P rties— 
being over the Tremadoc estate lands at 1}d. 
a ton .- oe we oe £736 2 6 
Over Mr. Bankes’ lands atid. .. 55418 6 

—— 11 1 0 

Interest on banking balance. -- 50013 


g . o 1 
Rebate to Festiniog Slate Company .. -- 340 0 O—2535 11 7 
Total oo we oe oe ee oe £13,053 17 10 








The above items in Table C are quite irrespective of the worki 
expenses of the line. The railway company provide all mine 
trucks for not only working their own line, but a sufficient number 
for fifteen different slate quarries, for branch lines joining the rail- 
way, which have no less than thirty-threeself-acting inclined 
and fourteen miles of railways. These require about two-thirds more 
stock of slate trucks than would suffice for the company’s line alone. 
The wear and tear of these trucks off the company’s line are fully 
equal to two-thirds the cost marked (m), and half of item (n) in 
the above working expenses in table B, making together asum of 
£870 12s.6d., which, in fact, reduces the total working expenses 
to £9647 13s. 9d. On completion of the new permanent way, the 
maintenance of line for the first eight years will not require more 
than seven platelayers at £326 12s., and renewal of sleepers £160, 
or an annual cost of £486 12s., or £34 2s. per mile, exclusive o! 
repairs of fencing. 

£ 24, 

“IZ Total receipts for the year ee ee oe «+ 23,676 12 10 
Net revenue .. os eu + 10,62215 0 
Capital of the company .. ee ee ee -- 96,185 10 0 
Amount expended in works and paid out of revenue 

for improving the line and works at different 
times, and converting the line into a locomotive 
passenger railway, including locomotive engines 
and rolling-stock (allowed in Act of 1869).. -- 50,000 0 0 








Total . *e e . ++ £86,185 10 0 


The net revenue of £10,622 15s. on original capital of £36,185 
10s. for the year, after deducting statement accounts of Tables B 
and C, equal to 294 per cent., and on total capital of 1869 equal to 
12} per cent. In explanation of the apparently high expense of 
working per train mile, it must be stated that the working ex- 
penses, as per Table B, are 444 per cent. of the receipts, but they 
should properly be only 31 per cent., for the following reasons : 
The peculiarities attendant in working the traffic demand larger 
tolls to cover the extraordinary expenses that the company is 
subject to, over and above those belonging to ordinary short lines, 
notwithstanding that by the Companies Act of 1869 the rates are 
the same as most other lines. (1.) In working the traffic of this 
line, the traffic is one way for its whole length, and the down 
journey worked by gravity. (2.) The elevation to overcome on 
continuous ascending gradients in the conveyance of all goods, and 
of the empty slate trucks from the shipping port, is limited by the 
maximum gradient to nearly one-fourth of the load on a level, and 
to rather less than one-third of the load on the average gradient. 
(3.) The excess elevation to overcome at the limited speed of twelve 
miles an hour is fully 350ft. ; hence this excess tells in every way 
against the working of the traffic, and greatly increases the work- 
ing expenses—the consumption of fuel is greater by at least one- 
half, the wear and tear is greater through continuous application 
of brakes on the down journey, as may be gathered from the 
necessity of every sixth slate truck in a train being a brake truck, 
besides extra wear of permanent way. (4.) The company have to 
supply and keep in repair two-thirds more rolling stock of slate 
wagons than if the slate companies delivered their produce at the 
upper terminus, besides oil and grease and additional staff for and 
over same, which large stock is required over thirty-three inclined 
planes worked by machinery, and fourteen miles of lines off the com- 
pavy’s railway. All slate wagons and slate trucks have to runover 
twenty-seven miles of the company’s line loaded one way only, besides 
the quarry lines off therailway, and twenty-four daylight and work- 
ing hours being given for loading and unloading at quarries and 
wharves. All goods are one way only and that up the gradients, and 
the goods trucks return empty; hence, from the foregoing observa- 
tions,the reduction in annual working expenses, supposing that the 
line was one that had only half the elevation to surmount, and 
without the peculiar outside services that have to be performed 
beyond that of an ordinary line of railway will be as follows :— 


1. Less by cost of fuel ee o ee ay ee 430 0 0 
2. Less by cost of keeping slate wagons in repair off 
the cumpany’s line, including grease_... 870 12 6 


Interest on £12,000 capital cost of surplus rolling- 
stock at 5 per cent., and 5 percent. for reim- 
bursements of capital for twenty years’ life of 
trucks .. ee ee ee ee ee -- 120 00 

. Less by cost of additional expenses in staff with 

the above slate wagons eq to four and a-half 


a 


cs 


persons at £46 11s. 6d. each.. ee ee ee 209 12 6 
5. Less by cost in repairs of the needed surplus 
number of brakes for the slate and goods train, 
£90; and that of additional wear and tear of 
line through their use, £80 .. et a 170 0 0 
These items are approximate and low). 
6. Less by difference in cost of repairs of permanent 
way by substitution of new permanent way .. 455 2 0 
(Say nothing of reduced expenses in various ways). 
£3335 6 6 
Working expenses .. = a oe se -- 10,518 6 3 
Working expenses with above deductions - £718219 9 


or 31 per cent. of the receipts, or 3s. 14d. per train mile, instead 
of 4s. 74d. as per Table A, but on the absolute miles run by engine 
in doing the work 2s. 10}d. and 4s, 2d. 





In Table I. is shown the weight of train generally taken by the 
“Fairlie” engine, together with its cost and consumption of fuel 
as compared with one of our best 10 tons tank engines, and pro- 
portion of paying to unpaying weight hauled, taking the up and 
down journey, that is including the return empty goods and slate 
trucks. In giving the net tons hauled, the same number of pas- 
sengers are given coming down as going up; goods are going up 
only, and the slate wagons as returning down always full. The 
consumption of fuel embraces an excess elevation to overcome on 
the up journey of 350ft. mugeting that the speed of down journey 
by gravity was at twent iles an hour, without application of 
ee hence a saving of one-half in consumption of fuel would 
occur with the same loads by the reduced average inclination of 
one in 184, instead of the existing average inclination of one in 
92. There being only one ‘‘Fairlie” engine on the line, and this 
worked in combination with the four-wheeled engines, a com- 
parison of working expenses cannot be shown, and are given in 
Table Al. 

In Table Al is shown the weight of train generally taken with 
one of our best 10 tons tank engines, ether with its cost and 
consumption of fuel, as compared with the ‘‘ Fairlie” engine, and 
the proportion of paying to unpaying weight hauled, taking the 
up and down journey, that is, including the return emply goods 
and slate trucks. On Mondays and Saturdays there is one cheap 
train each of these days for aie quarrymen to and from the 
quarry works, when from three to four hundred are conveyed in 
open carriages (closed carriages being also attached), when the 
tare weight of train is less by 20 per cent. than the paying | 
by calculating weight of train without weight of engine and 
tender. The tare wei bod wipes oop, uae is ey each, 
and carrying capacit; ns. ers 0 cwt, carry ns, or 
with a tain of aeiy weake a total weight of 39 tons to 120 tons, 

aying load, or gross weight of 159 ton. The daily slate traffic 
rom the quarries down is equal to 380 tons, conveyed in 190 slate 
trucks. he weight of trucks being 123 tons 10 cwt., or pro- 
portion of paying weight to non-paying weight of 3°076. In giving 
the net tons hauled, the some number of passengers are given 
coming down as going up ; goods as going up only, and the slate 
wagons as returning down always full. This consumption of 
fnel embraces an excess elevation to overcome on the up journey 
of 350ft, smugeeee that the speed of down Layee 5 5 gravity was 
at twenty miles an hour without a of es, hence a 
saving of one-half in consumption of fuel would occur with the 
came toads by the reduced average inclination of one in 184, in- 
stead of the existing average inclination of one in 92, 

(Zo be continued.) 
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Cost of Per- Re- 
4 rentage ceipt . Mainte 
Total work of wool oo ae a. = 
DESCRIPTION. ‘ing ingex-| train | Tile (ave- Per mile per 
1 expenses. Ppenses mile. ae _ annum (old 
, ° _ and down a to the (average ™S*® Sor te permanent 
pommay, ea-poasnay, Se gross for the, °*) way). 
engine. ’ engine, peepee; samy 
€ ‘ leqg|heq|heaq|Beq|heq|Teaqgi|BReaeqi|te = . 
iin ents te c q & q 4 | c 4 eq. | c 4 & q rT. «. q Ib £ |} £ £ £ s. d. s. £ 
steam © o 19 10 | 
Gnatiee | } } 
1 first-class carriage 132) ( = . ~ture x in 13 x] 
| | | 
2 second do. 27 0/7 @| 7 417 2 | M18 2 - | wt} = si7 2 | 27 0>| 118 2 | 
8 third do. os 310 2 ( ~_ —- | 1203 255 | 3096 - 3 10 ~ } | | 
Passengers’ Passengers’ | | } | | 
: luggage | lngguge. 
1 guard’s brake van 113 3 1 | O18 @ 211 3 -_ 68 ~ 018 06 113 3 | 211 3{/ 251 0 O | 17314 2 | 42414 2 | 46314 2 | 212 7 1 +0°45 114 1-180 5878 2000 | 23,676} 10,518 | ¢443~!10 44| {4 7} : 
| ay it ’ | + | + ‘% 83 
} Stents } Paying to 1\/Paying to } | 
| Empty. payir | 
6 goods trucks... &§& 6 2 6 - 1 0 @ — it _ _— 562] & % "3 | ” . | Soy | | | 
} } | } | 
112 slate wagons 7216 0 liz | _ — | 2286 | — 224 0 0 7216 0 206 16 0} } | 
Two brakesmen and | | | | | } 
gai. 2" ME ee ee Ee at peber | eee. here 
8617 1 125 75 721006 107 17 1 by the Com-| 230 0 oO 8617 1 316 17 1 star } oa - pévipanens. 
ny at stat jcludes large) way a con- 
—_ ra | c- which). siderable 
with | yroperly reduction 
_ Vg 4 | 8 | tion of con- | should not will occur in 
: } siderable be charged | this item. 
Fae ? | } portions of | | to the train | 
and this sam } line. } | miles on 
} , 7 | | | our own 
| cost | | | | | } | length of 
(Price te the | | | | | line. (See 
Corapany. | | | | explanation, 
| | | } | pages 12 
’ | | | } | and 13). 
= wm - ee __TABLE Al. 
Entire | | | . Proportion | Proportion | | 
Number Number length | Cost of . Total stead Total tare | Consump- |o¢ ing tolof paying to Per- Re- | 
Weight of | oF pas- | of pas Weight of jof train| car- Total cost of W eight of | of passen- |Total weight) weight of Total try Total gross | Total mean | tion of fuel weeping | canine " Total ‘eenta ceipts | ,, Mainte- 
senger|sengers Weight of | carriages, in riages, | carriages, | Weight of | “°™8®" | gers, car- | of passen- i weight o weight of | weight of | per ton per weight haul-|weight haul-/Total capital Cost of | carn- of en. per Expenses ‘ance of line 
: stenma, ana| im car- | passengers | trucks, and|motion,| trucks, trucks, loco-| passengers jriages, goods gers, goods, tram up Vaan Up wae OP ie, & ed, taking | ed, taking | cost of reed ings of ‘otek west ing ex-| train oe a per mile per 
DESCRIPTION. | fa weight| Ti#wes, | riages. | and goods, | load of pas- | inelud- - motive, and) and slates, wagons, | and slates. and seen , and down, | and down, wr weight|,.) anddown upanddown\railway per} 8°cK | tine for ing penses| mile | Mile (@ve- “Linum (old 
he pee: &e., wp} Up. | Up. sengers. ing |motive, tender in Down. slates, and| Up and exclusive of inclusive of exclusive of} of trains, journey, ex-|journey, in-| mile per mileline year| ©*PCNSES. | to the (average “8° for the yermanent 
ol rriages, | (Some | (Same U i trad . : engine and engine and engine and jexclusive of rib y> . of line year). | Be \ 
&e. | (Se p- engine; anc n. trucks. down. oe ot vag elusive of | clusive of 1869, gross for the | | way). 
aah down). | and | tender. Down. tender. | tender. tender. = —. engine and | engine and | receipts! year), | ‘is 
| | tender. } : tender. tender. | | 
Te q. | T.c.q | T. cq. | Feet. | & £ Te.4q | Tc “eq | Te T. ¢ ' I 
+ heivetiieten Sei | c. 4 ee | c q T. c. q ce 4 ce q T. c. q. Taq | Tea q. T. c. q. Ib. | £ & £ £ Percent) 8. d. 8. d. & 
engine (i D8 oo } } 
engine (in steam) ww 0 0 : 2D ; ¥* ~ 1005 
1 tender and fuel 1 6 0 
1 first-class carriage .. 13 2 ) | lll _~ 13 2 | | 
2 second do. 270 } 6 72 417 2 nis 2 a 184 417 2 270 1118 2 | 
3 | | 
8 third do, 310 2 J Passengers’ 346 255 Passengers’| 310 2 | 
3 luggage. > 2341 luggage. - | | 
1 guard’s brake van 1i8 8 1 -- 018 6 211 3 — 68 0b 0 113 3 211 3 | | | 
| Empty. 70 00 5615 2 112515 2 | M8 7 2 6217 3 t 0°56 1°255 0893 | 5378 2000 | 23,676 10,518 4 10 4 47 83 
4 goods trucks sll 0 | 4 _ 10 0 6} 1811 0 = 128 _ 311 0 3110 . Paying to 1|Paying to 1) ri , ~ . 4 | 
| Empty. | | unpaying. | unpaying. | | | 
24 slate wagons 1512 0 24 — | os bl 0 — 490 | 48 0 0 1512 0 63 12 0 | | = — 
i i | 1 
Two brakesmen and } | | 
guard .. a = 3 042 042 / Rollmg | 6 4 2 _ 042 1) | Which Which SceNoteggy~ \This expense) On comple- 
el ee stock made | includes | includes two | per mile in-| tion of the 
2717 3 | 35 |} 7 | 160 6 4317 3 by the Com-| 54 0 0 2717 3 8117 3 standing at | renewals of } cludes largenew perma- 
| any at | stations, but | permanent suins which; nent way a 
| | } ir own ‘does not | way, and | properly ‘considerable 
| worlss (w | include reconstruc- | should not | reduction 
| } the excep- | shunting. tion of con- | be charged |will occurin 
| tion of loco- | siderable to thetrain| this item. 
| | ; } portions of miles on our 
} | | line. lown length 
represents | of line. (See 
the cost | | | explanation 
| price to the} j | pages 12 
| Company. | | | } and 13). 
bs ae TABLE OF COMPARATIVE EARNINGS AND EXPENSE 
LonpDon AND Norru-WesTERN. Great WESTER. Nortu Lonpow, METROPOLITAN, East INDIAN. Great INDIAN PENINSULA. | BomBay AND Baropa—Inpia. Pestrx10a. 
Half-year ending December, 1869. Half-year ending December, 1868. Half-year ending December, 1869. Half-year ending December, 1869. Year ending 1869. | Year ending 1869. Year ending 1869. Year ending 1869. 

Gross (Expenses of|Percentage of |Expenses of| Percentage of | Expenses of Percentage of Expenses of) Percentage of| Gross penses of Percentage of Gross ixpenses of Percentage of| Gross Expenses of|Percentage of, Gross | |Percentage of 
amount working working working working | amount working | working | int working working | amount working | working amount working | working | amount working working amount Expenses of working per} working 
earned per| per train | expenses to | earned per] per train | expenses to | earned per| per train | expenses to earned per| per train | expenses to | earned per| per train | expenses to | earned per| per train | expenses to | earned per} per train | expenses to | earned per train mile, | expenses to 
train mile. | mile. gross receipts.| train mile. mile. |gross receipts,| train mile. mnile. gross receipts. train mile. | mile. gross receipts.| train mile. mile. gross receipts. train mile. raile. gross receipts.) train mile, mile. gross receipts.) train mile. |gross receipts. 

8. 8. per cent. 8. 8. per cent. 8. 8. | per cent, 8. per cent. 8. a. | 8. 8. 8. 8. 8. 8. 
577 276 « 47°84 5°495 2-671 48°616 5°42 2°86 §2°7 5°19 54 81 40 49°4 9°8 62 63°2 | 116 8-2 707 10°39 4°60 445 
a } Which includes all the 
| extraordinary charges 
| | enumerated on p. 12. | 
| \ | 
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Tue handsome saloon carriage which we illustrate has been 
constructed at the Cambrian Works, at Oswestry, for Earl Vane, 
the chairman of the Cambrian Railways Company. The entire 
length of the carriage inside is 27ft. 6in. It is divided into three 
compartments--a principal saloon, with a ladies’ saloon at the one 
end, and a compartment for attendants at the other. The central 
saloon is 10ft. long, 7ft. 3in. in breadth, and the height from floor 
to ceiling is 6ft. 10in. ; the breadth of the ladies’ saloon is 7ft. 3in. 
by 5ft. din. in length ; the attendants’ compartment is the same 
Size, and all are of uniform height. Between the chief saloon and 

he attendants’ compartment is the entrance, 2ft. 6in. in width ; 
and of the same dimensions; at the other end of the saloon there 
is a lavatory, &c. The central saloon is upholstered in crimson 
velvet, with a pattern embossed upon it ; couches covered with 
this material runfromendtoend. There isa long tableof polished 
mahogany, with folding leaves at the sides, so that the table may 
be made extremely narrow, leaving a passage at each side, or 


AN 








widened at pleasure for the use of the travellers seated upon the 
couches. Above the plate glass windows there are small land- 
scapes painted upon glass, representing the seasons; spring ex- 
hibits some females and children crossing a river by a stepping- 
stone ford ; summer, a farmyard scene, with haymaking ; autumn, 
harvesting ; and winter, a snow-covered farm. Each landsca) 
has on either side a scroll, neatly designed, of the rose, iouse. 
and thistle. The — is beautifully stencilled. The panels are 
polished mahogany, with mirrors, and the saloon is fitted with bell 
communication. The ladies’ compartment has drab upholstery ; 
the panels are maple, with walnut-wood mouldings ; the ceiling is 
white, with similar mouldings, and stencilling of blue and gold. 
There is stained glass above each window ; the rose, shamrock, 
and thistle scroll supports an earl’s coronet, and the ribands bear 
the Welsh inscriptions, ‘‘Heb Dduw heb ddim,”* ‘“ Duw a 
digon,”+ and “Tra mér tra Brython.”{ The attendants’ com- 
poe is upholstered in morocco leather. There are capacious 
ockers beneath the seats, a wine cellaret, and a refrigerator. All 
the windows are fitted with blue silk blinds. Ventilators near the 


ceilings may be opened or closed. The communicating doors | 


slide ; they have glass amber-coloured handles and plates. The 
stencilling of the ceilings is upon prepared canvas. The saloons 
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are beautifully carpeted. Light for night travelling is supplied 
from six large lamps in the roof—two in the saloon, one in each 
of the compartments, and the other two in the passages between. 
Below the carpet is india-rubber a quarter of an inch in thickness, 
and there is also a layer of one-eighth of an inch between the two 
thicknesses of the boards of which the flooring is formed. The 
effect of this is to deaden sound. The exterior of the carriage is 
as handsome as the interior. The lower panels,are in ultra- 
marine ; the ironwork is of the same rich colour, relieved with 
orange and white. The upper panels are of white and gold. 
Earl Vane’s coat of arms is painted on three panels on each side 
the carriage—the central one on either side having supporters— 
with the motto, ‘“‘ Metuenda corolla draconis.” The framework of 
the carriage is of great strength ; between the framing and the 
body are india-rubber pads ; transverse ironstays, from side to side, 
are checked into a massive wooden framing. - The under framing 
was cut out of one splendid Hereford oak, the whole of which just 
sufficed for the purpose. On the roof there is a capacious cistern, 
for the supply of water to the lavatory. Access to the cistern is 
obtained by steps at the end of the carriage, and safety in ascend- 
ing is secured by a neat iron balustrade. The carriage runs upon 
six of Mansell’s patent wheels, with Bessemer steel tires. Com- 
munication with the guard is obtained by the ordinary mode 
adopted on the Cambrian railways—a cord upon pulleys running 
along the roof. Throughout the construction of the carriage the 
object has been to combine the ornamental with the useful, and 
this has certainly been attained. The design is that of Mr. 
Alexander Walker, manager of the Cambrian: Works and locomo- 
tive superintendent, assisted by Mr. Aston, the draughtsman. In 
design and workmanship the carriage reflects the utmost credit 
upon the Cambrian Works. It isabout a twelvemonth since Earl 
Vane gave the order for the carriage, and it has occupied some nine 
months in construction. On Monday week the carriage was for- 
warded from Oswestry to York, en route for Earl Vane’s seat in 
Northumberland. 





RECENT IMPROVEMENTS IN PERMANENT 
WAY. 


THE vital considerations that affect railways as profitableinvest- 
ments are doubtless those which relate to the amount of traffic 
in passengers, goods, or minerals, that either exist or are likely to 
be created by railway communication, and, after these, the best 
arrangements that can be made for minimising tear and wear of 
road and rolling stock and cost of working the traffic. It has been 

on one hand, that the increased prosperity of our 
principal railways is to be looked for in the direction of 
increased power, and consequently increased weight of the locomo- 
tives employed. On the other hand, it is contended that the only 
means by which improved dividends can be secured is by reducing 
the weight of locomotives, and especially by the adoption of 
a lighter, less costly, and more durable permanent way. Whether 
the one recommendation or the other is the best may be freely 
conceded to be at least a moot point. In any case, it seems to be the 
manifest duty of the directors of railways, in the interests of the 
shareholders, to give a fair and impartial trial to any new pattern 
or arrangement of permanent way that affords a reasonable ground 
for expectation that it will be lower in first cost, less injurious to 
the rolling stock passing over it, and more durable than the 
ordin forms of way in use. These three qualities, it will 
vendity be admitted, are of the first importance, and it is well 
worth almost any amount of care and pains on the part of rail- 
way companies to ascertain the new pattern that combines them 
singly or in combination in the highest degree. 

It is true that a great variety of new patterns have been pro- 
pened, all of which cannot be passed under review within the 

imits of such a brief notice as this must be necessarily, We have 
before referred in our columns to the new pattern of rail laid 
down on the Charing Cross line, and other parts of the South- 








Eastern system, by the late Mr. Peter Ashcroft, engineer of the 
company. That is unq ) th, lent road, and 
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likely to prove economical in the long run, but it cannot be 
claimed for it that it is of low price in first cost. It is, we should 
say, with its lateral and longitudinal sleepers, its continuous three 
parts, and its many bolts and spikes, amongst the highest priced 
ways at present in use, looking to first cost only, irrespective of 
saving in tear and wear, and to durability. 

The only other new pattern to which we can at present 
refer is Knowles’ patent wrought iron permanent way, 
the nature of which will be understood by the accompanying 
diagrams. Fig. 1 isa short length of plan showing how the 
rails are ‘‘ fished” at the joints, and how the rails are supported, 
and the gauge preserved in the intermediate spaces. Fig. 2 is 
a side view showing the fishing chair or jaw, and Fig. 3 a section 
showing the essential features of the system. It will be seen 
that no timber is used by this arrangement, and the advantage is 
claimed for it, from this circumstance, of freedom from this evil, 
that the decay of the timber loosens the fastenings, necessitates 
frequent repairs, exposing the platelayers to accident and loss of 
life. It is also claimed for this system, that for India and other 
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foreign countries, where wood quickly perishes, these rolled and 
curved plates of iron or steel, by which wooden sleepers and chairs 
are superseded, will cost com tively little for freight, and prove 
far more durable than the ordi sleepered road ; and, further, 
the rolled iron will not be liable to the loss by breakage to which 
the cast iron pots, hitherto rather extensively used on Indian rail- 
ways are subject. The re gga which have a base of 18in. 
by 16in., are hollow longitudi , and rest upon screened ballast, 
by which they are also covered and packed. e rail. as will be 
seen from:Fig. 3, is suspended upon the clipping jaws, which 
again rest upon the sleeper-plates, which ought to conduce to easy 
motion, and avoidance of the hammering and jarring felt on the 
common A portion of road on Knowles’ system has 
severely tried satisfactorily for some time past upon the Stour- 
bridge Railway. In future articles we shall keep our readers well 
posted up in this branch of engineering. 
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THE accompanying engraving represents the chief details of a 
new lamp brought out by Mr. Parkes, of London-street, Padding- 
ton. At present we have only to do with the globular lamp, suc 
as we see hung in the various railway-stations in London, but it is 
obvious that the chief characteristics of the design are applicable 
to all other framed lamps. In the existing globular lamp the door 
is mounted on hinges, and so is frequently broken in open- 
ing. In the present lamp the door slides in a rabbet in the frame. 
In Fig. A we have a half plan of the horizontal rib, together 
with a portion in detail, showingits section. These ribs are 
made up of strips of copper, rolled into the forms shown in the 
engraving, and soldered together, and are extremely strong and 
rigid. The vertical ribs pass through the openings in the hori- 
zontal rib shown in Fig. A. Fig. B shows the way in which the 
knobs, by which the lamp is suspended, are fastened to the 
framing. The knob is first placed in position on the horizontal 
rib, and the vertical rib passed through the opening in each, and 
so the whole is locked in one rigid piece. In Fig. D the knob 
so secured is represented, with the addition of the o_o 
ing rod fastened in the knob by a small nut. One of the 
knobs is somewhat modified internally, and becomes the tap 
which regulates the supply of gas to the burner. This is 
shown in Fig. C. It will be seen by a reference to the section that 
a portion of the vertical rib is there made use of as the gas pipe, 
thus saving the insertion in the lamp of a separate pipe. The ta 
itself is drilled right through vertically, and the orifice closed wit. 
a small screw. The object of this arrangement is to facilitate the 
removal of any obstruction or water that might lodge in the pipe. 
The gas arrives at the tap down one of the suspenders, which in 
this case is, of course, a tube. Fig E shows the manner in which 
the suspenders meet at the top cr canopy. The pipe, it will be 
observed, projects some little distance into the chamber, so that 
any water there may be is collected without being allowed to pass 
into the pipe. The whole is suspended on a ball joint, and has a 
decidedly ornamental appearance. 

By means of these improvements the lamps are both lightened 
in appearance, and made much more rigid. As a consequence, 


there are fewer glasses broken through straining of the frames. | 


Indeed, we believe that the globe will bear a weight of upwards of 
250 lb. placed on its pole, so to speak, without cracking the glass. 








TANSLEY’S SAFE. 

THE drawing Fig. 1 is a general view of the safe, with two of 
the doors wide open in order to show more clearly the —_— 
arrang ts ted with the inner doors. Fig. 2is a bac 
view of the inner door, showing the mode of securing the door 
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3 is a sectional drawing showing the 
the doors. The object of this inven- 
drills, crowbars, or other 


with the locking bolts. Fig. 
interlocking of the ae 
tion is thoroughly to prevent 
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well-known appliances being of any use in the hands of expe- 
rienced burglars. The safes are made in the following manner 
They are made of superior cast iron from lin. to 2in. in 
thickness, and chilled over the entire outer surface to the depth 
of gin., so as to be drill-proof against the means of bur- 
glars, and of such thickness that it cannot easily be broken with- 
out the aid of a steam hammer. On the inner face of the outer 
door (marked A) are formed vertical parallel ribs (marked D) in a 
line with the hinges, and on the face and back of the middle door 
E are projections F, to fit into the recesses formed by the ribs of 
the outer door and projections G on the inner door H, so that 
when the doors shut they all interlock one with the other, and 
form one door hinged on both sides of the safe, and as firmly con- 
necting the sides together as though the whole safe and 
doors were one piece. The body of the safe is cast with 
the hinges for the whole of the doors on it, so that 
there is neither screw nor rivet, but all is solid metal over entire 
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body. The outer door is cast of the same metal as the body, with 
the hinge and tangs or tugs, solid with it, and chilled over the 
entire outer surface. The hole in which the handle is inserted, to 
throw ‘the locking bolts, and the keyhole, are also chilled the 
whole thickness of the door. The inner doors are cast of superior 
malleable iron, with the hinges formed on them, also the projec- 
tions, so that there isnota single screw or rivetin the wholesafe, on 
which to putthe least strain. It will beseen by the peculiar construc- 
tion of the outer door that the whole of the joint between the edge 
of the safe and door is securely protected bY the large moulding 
overlapping the whole of the front edge of the safe, so that it is 
apparently impossible to insert a wedge unless the moulding is 
broken off by some means such as a steam hammer. 
that be done, it will then be seen that there is no wedging power, 
as the outer door only shuts into the body of the safe Zin. of an 
inch, and the front of the safe is ly tied together by the 
inner and outer doors interlocking in the way shown in Fig. 3. 
The tangs or tugs J, which are solid with the outer door, pro- 
ject through correspond: holes made through the inner 
doors, so that the short ts K, on the locking frame L, 





are shot through the tangs or t , as shown in Fig. 2. 
| Should an external leverage be a »plied to the outer door, it 
will clearly be seen that, instead of as a tendency to pull the 
lock bolts off, as in most all other safes, it only tends to pull the 
bolts on to their proper bearings, and has not the least possible effect 
| upon the screws that hold the locking boltson. If it were possible 
| to take out the pins of the whole of the hinges, the safe would 
| offer as much lever resist on t of the peculiar construc- 
| tion of the doors. When shut and locked they are as though they 
| were placed inside a rabbet, they being fin. wider than the opening 
| of the safe, as shown in Fig. 3, so that without the assistance of 
the holding power, in the shape of screw, rivet, or pin, whatever 
| except the strength of the principal, it would appear to be im- 
possible to force the doors. 
| 








| NORTON AND BAILEY’S PRESSURE RE- 
CORDERS. 

WE have before now called attention to certain useful little in- 
struments which record the pressure of steam maintained in the 
boilers of any works or factory day and night. The utility of 
such recorders should be so obvious as to require no comment at 
| our hands, They supply a direct means of checking the consump- 
tion of fuel, the work done by the engine, and the skill of the 
| stoker. At the large works of Sir John Brown and Com- 
pany, Sheffield, two pressure gauges are fixed on one of the 
walls of the office of the engineer-in-chief; on one is marked the 
pressure of steam in all the hand-fired boilers in the place, in 
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the other the pressure of the feed-water. A glance at these gauges 
will at any time tell the occupant of the office what the stokers 
are about ; whether they are feeding the boilers when the steam 
is low, or not feeding them when the steam is high. A similar 
system is adopted in other establishments, we believe; but it is 
p re that a simple instrument, which could not only denote, 
but record what is going on in the boiler-shed, would be much 
more useful—such an instrument as that which we illustrate in 
the annexed engraving. 








SSS 


Messrs. Bailey, of the Albion Works, Salford, have devoted a 
good deal of attention to the construction of recording instra- 
ments, but they have not until now succeeded in producing a 
perfectly satisfactory apparatus. The general principle involved 
is this :—A paper cylinder is made to revolve by a good clock. A 
pressure ga of somewhat peculiar construction is mounted 
near this cylinder, and the hand of this pressure gauge is fitted 
with a pencil, which descri a di on the cylinder as it 
moves beneath it, the character of which will be gathered from 
the prefixed diagram, reduced to one-fourth of the actual size. 
But a great objection has hitherto militated against the use of 
such recorders, which is that the least friction affects the sensitive- 





ness of the gauge ; that of the pencil against the paper cylinder 
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will cause an error of a couple of pounds in the best hands; while a 
clumsy man, setting the pencil hard against the paper, will effec- 
tually prevent any registration whatever being effected, In theinstru- 
ment we illustrate this evil is entirely got rid of ina very ingenious 
way. The pencil is replaced by a pricker, which is never in contact 
with the paper except at certain periods. A steel bar runs up the 
side of the paper drum, just behind the head of the pricker ; at 
intervals of ten minutes this bar, actuated by the clock movement, 
strikes the pricker and makes a pin-hole in paper, the pricker being 
immediately withdrawn. By uniting the pin-holes, by a line 
drawn by hand with a pen, the diagram is obtained. From our 
diagram, taken in actual practice, it will be seen that the pressure 
is a little over 60lb. At breakfast time, while the engine is 
standing, it runs up to 801b, During the dinner-hour it rose just 
to 75 1b. Then, as the fires were allowed to burn down, and the 
feed put on, it fell to 55 lb., and rose again, as firing was resumed, 
to the normal pressure. 

The instrument is very well got up in a handsome polished case. 
For use on board steamers it is fitted with a lever escapement 
to go in any position iu lieu of a pendulum, The steam recorders 
are made to register any pressure up to 200 Ib. on the square inch. 
Messrs. Bailey also make recorders for hydraulic pressure, which 
will register up to four tons on the inch, 

We regard the introduction of these instruments as a step in 
the right direction, and we feel certain that their general adoption 
and use would greatly tend to the reduction of coal bills, the 
saving of wear and tear in boilers, and the development of an 
improved type of stoker. The instrument is ingenious and trust- 
worthy, and reflects much credit on Messrs. Bailey. 


STEEL RAILS. 

WITH a view to acertaining the extent to which steel rails had 
been tried inthe United States, and the results of the trials as far 
as ascertained, a commission, in the month of September last, 
sent a circular to the officers of the several railroads throughout 
the country, requesting replies to the following interrogatories :— 

Ist. Have any steel rails been at any time used ou the road 
under your charge ? 


2nd. When did you begin to use steel rails ? 
3rd. What quantity, and equai to how many miles of track, of 
steel rails, have you purchased and laid down altogether ? 


4th. What has been the weight per yard of the steel rails you 
have used ? 

hth. What has been the relative cost of steel and of iron rails of 
the same weight and comparative quality ? 

6th. What length of time have the steel rails lasted, or those now 
in use been down ? 

7th. To what degree of wear, as near as you can describe, have 
they been subjected? 

8th. Have you made a special use of them on curves or grades? 
If so, please state the radius of curvature, and the gradient per 
lie. 

%th. Please state the present condition of the steel rails you now 
have in use. 

10th. Have you made any experiments on ‘the relative dura- 
bility of steel rails, as compared with iron rails, when used at any 
given points ? 

1lth Of whese manufacture have you found the rails to be the 
most durable ? 

12th. Have you found the steel rails to snap or break in use, 
and in what proportion to the whole amount down ? 

13th. How does this breakage compare with that of iron rails in 
the same localities ? 

14th. Under what cireumstances have the rails snapped ? 

15th. Have they snapped where bent for curvature of track, or 
where punched, or owing to cold or heat, or without obvious 
cause ? 

lith. Have you tried drilling instead of punching, and with 
what result ? 

17th. Of what manufacture were the rails which snapped ? 

18th. Have you tried steel-headed, or iron and steel welded 
rails, and with what results, and of whose manufacture ? 

19th, What particular joint do you fine best adapted to the 
durability of steel rails ? 

20th. Does the use of any particular joint obviate in any de- 
gree, in your experience, the danger of snapping? 

21st. Please communicate any other remarks or suggestions 
resulting from your experience in the use of steel rails which may 
seem to you of public interest, but which may not be included in 
your answers to the above questions. 

The commissioners have received replies from fifty-seven roads 
twenty of which have made no trial of steel rails ; eleven others 
have tried only a few by way of experiment, and find them, so far, 
greatly superior in durability to iron rails in similar situations. 
The remaining twenty-six roads have laid steel rails in amounts 
varying from 100 tons to 15,000 tons, and their reports generally 
are very much in favour of the use of steel rails, particularly at 
points where the track is subject to very heavy service. The whole 
munount reported is 49,800 tons, equal to about 518 miles of track. 
The rails vary in weight from 52 lb. to 67 lb. per yard, and are 
from various manufacturers, both in Europe and in America; 
all of them, however, doing very good service. The cost of steel 
rails, as given in these replies, varies from 50 per cent. over, to a 
little more than twice the cost of iron. The commissioners sub- 
join an abstract of the replies, with full letters from some roads 
where they are particulary interesting and instructive :— 

kastern Rarlroad, (Mass).—Have laid 410 tons of steel rails, 
equal about four miles. Weight of rail, 56 lb. and 60 Ib. per yard. 
Put them into the track in September, 1868, and July, 1869. The 
cost was 150 dols. per ton for steel, against 80 dols. per ton for iron 
atthe same time. They were of the manufacture of John Brown 
and Co., England, Funcke atid Elbers, Prussia, and the Pennsyl- 
vania Steel Company. Have not yet had experience enough to say 
which are the most durable. They have been exposed to the 
severest test, and to all appearance are as good as new. None 
have broken, Have used the Trimble joint principally, with 
which they are well satisfied. Have recently put in some of the 
Reeves’ joints, but have not used these long enorgh to express an 
opinion as to their comparative merit. The bolt holes in the rails 
were drilled. 

Boston and Maine (Mass).— Two years ago last August put 
down 100 tons steel rails equal to about one mile of track. Weight 
of rail, G0 lb. per yard. Cost at timeof purchase about double that 
of iron. They have been used on a part of the road where there 
is very severe service, and show no perceptible wear; are appa- 
rently es good as when they were laid. Some have been used in 
a curve of 1400ft. radius. Their best iron rails are from ihe 
Washburn Iron Company of Worcester. Have had some iron rails 
break in frosty weather, but mostly of English manufacture. Use 
the Trimble splice, bolt holes punched. Have ten tons of steel- 
headed rails made by Griswold of Troy, which have been down 
three or four years, and which wear as well as the entire steel 
rails. 

Boston and Lowell, (Mass).—‘‘In answer to your circular 
addressed to the Boston and Lowell Railroad Company, asking 
information respecting the use of steel rails, Ihave to say that we 
have had very few of them upon our roads, and are not able to 
furnish the practical data th t you call for. It may be proper 
for me to state, however, that the question of their introduction 
as a proposed measure of safety and economy, has received a good 
of my most careful attention, and that after eS 
their miinufactuer and use, both in this country and in Europe, I 
am not able to see that the public safety, or the economic interests 
of the road under my charge, would, at present, be promoted by 
exchanging our iron rails for steel. In the t state of the 
art the manufacture of steel seems to be liable to quite as much 
imperfection as the manufacture of iron, Indeed, it requires a’ 





much higher degree of skill to produce a safely tempered 
steel rail than to produce a safe iron one, And we find, 
consequently, that the most rigid inspection must be made of the 
steel, after its final working, throwing.out every bar that shows 
the slightest flaw or imperfection, or it is sure to afterwards break 
in the track. Such slight imperfections, fatal to steel, are com- 
paratively harmless in iron. Again, good steel ean only be made 
from peculiar and Valuable varieties of pig iron, The temptation 
to the manufactureis to inake use of inferior material, at a great 
saving in cost of production, thus throwing tpon the market an 
unsafe product, is greater than the manufactute of iron, because 
the margin of p is much larger. The aetual cost of makin 
steel by the Bessemer process is less than the est of making g: 
iron from the same pie. Yet we ate required to pay in royalty 
and profit, about 4 cent. more for the steel, in the first in- 
stance, and to throw it away when too much Worn for use, instead 
of hee 4s we do our iron rails, no process having yet been 
discovered by Which the steel can be te-mahufactured. 

‘Great eare has been taken on the Boston and Lowell road to 
obtain iron rails of the best possible quality. They have been 
manufactured or re-rolled under specifications drawn to conform, 
as nearly as might be, to methods in tse thirty years ago, when 
rails were made that exhibit some samples in Weat from that time 
down to the present day, Asa result, we ate prepared to show, 
by exact record, that, tnder the heavy traffi¢ between Boston and 
Lowell, our rails are giving us more than teh years’ service, and 
amply repaying the extra cost and care put into their manufactute. 
So long as we may be able to keep up our standard of quality 
for iron rails, without great extra cost, and until steel can be ob- 
tained of utiquestioned safety, at reasonable price, with a market 
for the worn material, we shall be disposed to adhete to iron.— 
Geo. StarK, Manager Boston and Lowell Railroad.” 

In regard to one subject adverted to by Mr. Stark, viz., the ina- 
bility to use old steel rails for re-manufacture, the commissioners 
think Mr. Stark is mistaken, It is true that when steel rails were 
first introduced this objection was ra against them, and was 
supposed to be of some weight; but later experiments have 
shown that the old steel rails can be used by the Siemens-Martin 
process, in niaking steel for new rails.. Other experiments with 
the crop ends of the rails, manufactured by the Bessemer process, 
have demonstrated that they can be re-rolled into othet shapes, 
and used for other putposes. Moreover, as there is as yet no 
authenticated instance of the wearing out of a steel rail, this 
question at present is of little practical importance. No doubt, 
with the constant oe in the manufacture of steel, by 
the time there is any large amount of worn-out steel rails on hand, 
there will be many processes by which they can be utilised. 

Boston and Albany, (Mase ).—Have 1200 tons steel rails, equal 
to about twelve miles of track, Began to use them in 1865, Weight 
from 57 lb. to 62 lb. per yard, Cost about 50 per cent. more than 
iron. They have been laid on the sharpest curves and heaviest 
grades; curves of 800ft. radius, and grades of B0ft. per mile. 
They have been in use three and a-half years where iron rails did 
not last one year. Seventy-one rails have broken ; some of them 
broke in curving, most of them were punched for spikes. They 
were of the manufacture of John Brown, Guest, and Cammell, and 
some of each manufacture broke. Are now laying 1000 tons with 
the holes drilled instead of punched. Use the fish joint. In the 
same localities more steel rails broke than iron ones. Except the 
broken ones, all the steel rails laid are in good condition. We 
laid fifty tons of steel-headed rails in 1866, made by Rensselaer Iron- 
works, of which eighteen rails have been taken up on account of 
imperfect weld. Cannot at present say of whose manufacture the 
rails have proved most durable. 

Boston and Providence. (Mass ).—Have laid 1400 tons of steel 
rails, equal to about 15 miles of track. Weight from 52 to 625 
pounds per yard. Began to use them in December, 1865. Cost 
about 100 per cent. more than iron rails. Have put them to the 
severest test possible; have used them on grades of 40 feet per 
mile, and on curves of 1800 feet radius. Their present condition 
appears to be the same as when first laid. Five tons of John 
Brown’s rails have been in use three years and ten months in 
Boston, where not less than 100 trains and engines pass over them 
daily. They show no signs of wear, while new iron rails laid 
between them have been renewed thirteen times. These rails have 
been from the manufactories of John Brown, Cammell, and Funcke 
and Elbers. Only one rail has broken, and that from an original 
defect. Most of the rails are laid in cast-iron chairs wiih rubber 
springs, but fish-joints for rails, like Funcke and Elbers’, are 
preferred. Steel rails should not be laid unless they are per- 
fectly rolled, as a slight flaw in the base constitutes a point of 
fracture, and sooner or later they will break like anicicle, This 
company has five tons of steel-headed rails, made by Griswold of 
Troy, N.Y., which were laid in October, 1866, and are doing as 
well as any steel rails, aay 

Old Colony and Newport, (Mass).—Began to use steel rails in 
October, 1864. Have laid about 135 tons. Weight, 55 Ib. and 
60 Ib per yard. Cost, 90 dols, in gold i ton for steel, against 
75 dols. per ton in currency for iron. Have laid them at points 
where iron wore the fastest ; they are now in good condition and 
show but little wear. In the yard, steel rails have outworn five 
iron rails, and are still good. Have been used on curves of 1900ft. 
radius. The steel rails are of John Brown’s manufacture ; only 
seven out of the whole lot have broken, about three-quarters of 
one per cent. The breakage occurred in frosty weather, iron rails 
breaking under the same cireumstances, Used the four-bolt fish 
joint; have tried both drilling and punching holes, but notice no 
difference in results. 

Vermont Central, (Vt).—Began to use steel rails in 1867. Have 
laid 100 tons, over otte mile of track. Weight 60 lb. per yard. 
They are of John Brown’s manufacture. They are subjected to the 
heaviest wear on the road, where trains are using much steam. 
They are in good order ; not one has broken, Use the Howe chair 
with them, 

Oadensburg and Lake Champlain.—‘‘As an experiment we placed 
in our track last spring twenty tons of the Bessemer steel rails, 
from the Harrisburg Works. Our passenger traffic being compara- 
tively small, onr iron wears longer than on roads that are traversed 
by a good many heavy express trains. At 140 dols per ton for 
steel rails, the present price of the best quality, it is cheaper for 
us to renew the iron rails once in seven years, and thereby save 
the large outlay of capital required for the first purchase. Until, 
therefore, our business requires an antiual renewal of twenty per 
cent. of our track, or until the difference in the price of steel and 
iron is materially less, we shall continue to make use of iron rails, 
—Joun C. Pratt, Pres. O. L. C. R. BR.” 

Grand Trunk Roilway of Canada,—“ In reply to your circular 
concerning steel rails, I beg to say that this company has not yet 
commenced to use steel rails, except in small quantities as an ex- 
periment, Three years ago we laid down half a mile of steel rails, 
near our Kingston station, on a reverse curve and on a steep grade. 
We laid these steel rails on one side of the track, and on the 
opposite side we laid new. iron rails of good manufacture. None 
of the steel rails have yet been removed from the track, nor do 
they show the least appearance of wear of any kind. None have 
broken, although the intensity of the cold at the place where they 
are laid is often as much as 30 deg. below zero. Of the iron rails laid 
on the opposite side of the track, nearly the whole have been by 
this time removed and their places supplied by new iron rails. So 
satisfied are we with the result of this experiment, that we have 
determined to commence next year to relay the whole of our line 
from Belleville to Island Pond, a distance of about 350 miles, with 
steel rails, at the rate of fifty miles a year. We expect these rails 
to cost us, ‘free on board’ in England, at the rate of 50 dols. 
a ton, in gold. There being no duty upon rails imported into 
Can they will cost in the track about 56 dols. a ton. We 
have selected the portion of our from Belleville to Island 
Pond on account of its being the part which has to bear the 
greatest strain of our severe northern climate. If the result of 
the steel rails we shall get is as good as we anticipate it will be, 





we shall no doubt continue the use of steel rails upon the other 
parts of our line. We do not propose, at present, to relay an 
portion ofthe Portland line, which is in the United States, wit 
steel rails, owing to the excessive cost which that measure would 
involve fiom the high duties now ruling in your country upon 
imported steel.—C. J. BRYDGES, Managing Director.” 

Connecticut River Railroad (Mass.).—‘‘ Your circular letter of the 
28th ultimo, with inquiries as to the wear of steel rails on this road, 
has been duly received, and I most cheerfully give herewith the 
answers tothe several interrogatories, as near as possible it the order 
you have suggested. We took an early interest in the question of 
steel rails, and commenced them in a small way, with a view of 
carefully testing for ourselves their merits as compared with iron 
rails. Our first purchase was delivered in 1865, and laid in the track 
October Ist of same year. We now have altogether some 405 
tons, or a little more than four and a-half miles of main 
track laid with them, of which 205 tos weighed nearly 
sixty pounds to the lineal yard, and the remainder less than 
fifty-six pounds. Relatively with that of iron tails, the cost was, 
at first, more than double, aiid our latest purchases, for the best 
quality, have been about fifty per cent. in excess of the price for 
iron rails, Our experience in the use of steel rails dates back to 
October Ist, 1865—just four years ago this month; our second 
instalment was laid in August, 1866 ; our third in July, 1868, and 
our latest in July of the present year. In locating them, our aim 
has been to select those points where they would naturally receive 
the most severe usage, and we have therefore laid them in our main 
track, in central positions, where trains would run at full speed 
around curves of from 800ft. to 1000ft. radius, and also in the 
vicinity of stations, where the experience of all railroad men will 
agree that the wear upon the rails is exceedingly trying in the 
ordinary putting on of the brakes necessary to stop the trains. 
Our first experience was the substituting of steel rails for iron 
on acurve of only 400ft. radius, where the main track leaves the 
station of the Boston and Albany Railroad in this city, and where 
the life of the best iron rails did not exceed ten months. This 
being the southern terminus of our road, all our passengers and 
mixed trains, whether arriving or departing, are obliged, in going to 
and from our own yard, to make double trips around this sharp 
curve, thus subjecting these rails, under our present time-table, to 
the wear of fifty daily trains, or an average daily tread of some 
1600 wheels on each rail; notwithstanding which severe test, they 
are still, after a four years’ trial, but little worn, and apparently 
very nearly as good as new. It is difficult to prophesy what the final 
result will be in the comparative life of these rails ; but they have 
already outworn nearly five of the best iron rails, with a fair prospect 
of being good for a corresponding time to come. They were pur- 
chased, through the agency of Naylor and Co., from the ‘‘ Brown” 
manufactory of Sheffield, England, and have never shown any signs 
of failure, or weakness even. Those purchased by us in 1868, 
through Congreve and Son, of the ‘** Barrow” make, in North Lan- 
cashire, England, also look very well, and appear to promise, under 
similar tests, equal results with those of the Brown manufacture. 
We have not been quite as fortunate with those of the Guest make, 
purchased in 1866. Out of above 1000 rails laid, some half dozen 
tailed entirely—two snapping near the middle, partly in conse- 
quence, I suspect, of overstraining in attempting to straighten 
them by a machine, the others giving way in the vicinity of the 
holes punched for the fish-joint. With these exceptions, and per- 
haps a few instances of lamination and splitting at the ends, these 
rails are wearing well, and have borne creditably the usual tests 
applied to determine their strength and toughness. I am con- 
fident, from our experience, that punching of iron rails, whether 
in the neck for the iron Trimble or fish joints, or in the base for 
the spikes of the ordinary wrought or cast iron chair, is very 
injurious, and in the case of steel rails absolutely destructive. 
In 1866 we laid down some thirty tons of steel-headed rails, 
from the ‘* Rensselaer Works,” of Troy, N. Y., which have worn 
very well, none of them having failed in the least, and all present- 
ing at this date the same characteristics and appearance under 
service as the best all-steel rails. If we could only rely on the same 
care and skill through the various processes of manufacture for 
large quantities as is evident in the perfection of these few sample 
rails, 1 should be inclined to question still which would prove the 
better in the long run. In the selection of proper joints for steel 
rails, everything being equal, I should prefer those which would 
best resist the tendency to crawling without the necessity of 
punching holes through the rails or notching the lip. We have 
never tried drilling, and do not know from experience the ad- 
vantage this process would have over punching. We use alto- 
gether the Howe joint—a combination suspension joint of wood 
and iron—which requires no punching of the rail except a circular 
clip in flange or base of rail at extreme end, and this does no injury 
to either iron or steel rails. In conclusion, I would say that, as 
far as my experience or observation extends, I am certainly 
favourably impressed with the results of our experiments thus far; 
but we are not yet prepared to abandon altogether the use of iron 
rails, The successes gained by the Bessemer manufacture have 
stimulated a worthy competition on the part of the iron makers to 
perfect their work, and great improvements are being made in the 
composition and process of rolling iron rails. It seems to me to 
rest largely with the railroad companies themselves whether they 
will encourage the good work.—Wm. B. BrinsMADE, Supt.” 

New York and New Haven. (Conn).—Began to use steel rails 
about three years ago. Have laid about 5500 tons, equal to about 
564 .milesof track. Weight of rails; 62 lb. per yard. Cost of 
steel rails in spring of 1568, 106°50 dols. in gold, with gold at 
143; in 1869, 91°50 in gold, gold at 133. Iron rails ranged from 
75 dols. to 80 dols. in currency. Have used them on curves of 
500ft. radius and on grades of 50ft. per mile. ‘They show no 
perceptible wear; and those laid at New Haven depdt have 
worn out three or four sets of iron rails and are good for many 
more. The rails were made by John Brown, Cammel, and 
Barrow Hematite Co., and we find, thus far, no material dif- 
ference between them. Breakage much less than that of iron 
rails in same localities ; have had only four or five break in the 
track, and this was from concealed flaws, or nicks made on the edge 
by a sledge-hammer. The rails broken were of Brown’s and Cam- 
mell’s make, most of our rails being from the last named manufac- 
turer. Use a heavy iton fish-joint, with Pratt’s rubber rings to 
prevent the nuts from working loose. Have tried both drilling and 
punching holes, but have had no rails break at the holes. Steel 
rails have given great satisfaction thus far, and it is proposed to 
continue to lay them until the entire track is relaid withthem. No 
slots with sharp corners should be made in the foot of the rails, as 
in such cases the rails are very apt to break. Shall hereafter have 
the holes for the fish-bolts drilled instead of punched, although the 
punched rails of this company are guaran by the manufacturer 
against breakage.” (Zo be continued.) 
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Action OF Water ON IRon.—M. Sainte-Claire Deville, whose 
studies always deserve attention, has made a communication to 
the Paris Academy of Sciences, respecting the results of recent 
experiments madé by him relative te the action of water on iron. 
The principal facts resulting from these experiments are:—1. That 
in the action of watef on ireti the hydrogen formed acquires an 
amount of tension which is invariable for a given temperature. 


2. The tension which generally increases naturally with the tem- 
perature, bas, however, its maximum, which occurs at 392 deg. 
Fah. } beyond this heat a diminution takes place. Thus, the gas 


uced cg ope eg peep = ae Bg — of 
grometry. e hy nm, when its te: condenses 
w the oxide of iron engendered if the temperature be not that 
which corresponds with the new tension ; but, if the elevation of 
the temperature is suitable, it, on the contrary, causes a fresh 
evolution of hydrogen, It is curious to find a gas produced by an 
action of this nature follo absolutely the laws of steam, thus 


establishing a new een the phenomena of chemical 
Tncmpediien and hone oY ebalition, . 
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RAILWAY MATTERS, 


Messrs. CHAPIN AND WELLS, of Chicago, have nearly completed 
& new iron bridge at Peoria for the Toledo, Peoria, and Warsaw 
Railroad. It is said to be a very fine structure. 

ConsTRUCTION trains will run over the St. Louis, Vandalia, and 
Terre Haute Railroad through to Terre Haute, in a few days; but 
the road will hardly be ready for through business before the Ist 
of May. 

Ir is reported that the contractors who are to build the remain- 
ing section of forty miles of the New York Midland Railroad 
will import 1000 Chinese to do the work, employing them for five 
years at ten dollars a month and rations, 

THE grading of the Chicago, Pekin, and South-Western Rail- 
road (Marseilles, Ill., to Pekin) is progressing. It is completed 
through Livingston county, and the masonry for the bridge over 
the Vermillion is ready for the superstructure. 

THE Lake Superior and Mississippi track is laid eighty-seven 
miles from St. Paul, and the road is graded thirty miles further. 
Upon the intervening fifteen miles from that point to Thompson, 
the point of junction with the Northern Pacific Railroad, nine 
hundred men are at work. 

Ir is reported that the plans for building railroads from Kansas 
south through the Indian territory are likely to be interrupted 
by the hostility of the Cherokees, who are bitterly opposed to the 
proposed act of Congress, forming a territorial Government for 
them, and are indisposed to foster any closer communication with 
the whites. 

In relation to the Turkish network of railways it is stated that 
Mr. Pressel, the contractor, has arrived in Constantinople to make 
arrangements for the conmencement of the following lines :—Con- 
stantinople - Rutschuk -Tschekmedje- Adrianople, Adrianople-De 
desc, and Adrianople-Sarambay, comprising a total length of 400 
miles. These three lines are to be opened for traffic in the 
year 1871. ‘ 

THE Southern Pacific of California Company have filed articles of 
incorporation at Sacramento. Itintends to build a road from San 
Francisco to San Diego, and connect with the proposed Memphis, 
El Paso, and Pacific Railroad, or such other road as may be built 
across the continent to San Diego. General Rosecrans is president 
of the company. 

THE High Bridge of the South Side Railroad of Virginia (Rich- 
mond to Lynchburg) is about to be rebuilt of wrought iron with 
twenty-one spans, each 112ft. long, at a height of 110ft. to 120ft. 
from the ground. The Fink suspension truss will be used. The 
new bridge will be 23ft. higher than the old one, and this increase 
in height will be made by means of wrought iron piers springing 
from the summit of the old masonry piers. 

Tue Baltimore Bridge Company have recently erected on the 
New York and Oswego Midland Railroad, across the gorge of 
Lyon Brook, near the town of Norwich, Chenango county, New 
York, the most extensive wrought iron viaduct yet constructed 
in that country. It is 820ft. in length, and 155it. from the bed 
of the stream to the rails. The bents of this high trestle-work 
are placed 30 ft. apart from centre to centre, upon stone pedestals. 


THE suit of the English shareholders to remove Gould, Fisk, 
and Lane from the directorship of the Erie Railway commenced 
in the United States’ Circuit Court on the llth inst., and the 
defendants have until the first Monday in May to file their answer. 
The complaint recites that the defendants illegally obtained con- 
trol of the road and committed the company to engagements of 
a hazardous and speculative character, &c. 





A FATAL collision took place at two o'clock on Saturday morn- 
ing at the Sykes Junction of the Great Northern Railway, about 
seven miles from Lincoln. Two luggage trains, one from Don- 
caster and the other from Retford, were proceedingin the direction 
of Lincoln when, through some mishap not yet explained, they 
ran into each other. One of the firemen was killed, besides three 
horses. Several trucks were smashed, and the line was blocked 
for some time. 


THE Ashby and Nuneaton branch of the Midland and London 
and North-Western Railways, 28? miles in length, will form an 
important connection of the London and North-Western Railway, 
with Buxton and the South Derbyshire coal-fields, and is being 
rapidly pushed forward. It extends from Ashby to Nuneaton, 
with branches to Coalville and Hinckley, and will open up a large 
agricultural district, which at present is totally unprovided with 
railway accommodation. Mr. W. Robotham and Mr. E. B. 'Thorn- 
hill are the resident engineers, and Messrs, Barnes and Beckett, 
of Rochdale, the contractors. 

A DEPUTATION from the principal railway companies had an 
interview with the Chancellor of the Exchequer on Tuesday, 
respecting the proposed alterations of the railway tax. The views 
of the various companies were stated by Mr. H. 8. Thompson, the 
chairman of the North-Eastern, to be unanimous against the sub- 
stitution of a tax of 1 per cent. on the gross traffic, as proposed by 
Mr. Lowe, in place of the existing tax of 5 per cent. on first and 
second-class passenger traffic. The deputation, of course, received 
no promise from the Chancellor, but left him with a strong 
impression that the change will not be persisted in. 

THE South-Western Railway Company have obtained a rule nisi 
for a new trial in a case whica is of importance to railway pas- 
sengers. One of the company’s clerks at Twickenham station 
gave a passenger named Allen, into custody for attempting to rob 
the till—a charge for which it was admitted there was not the 
slightest pretence, and the company did not support it before the 
magistrates, who immediately dismissed it. Dir. Allen brought 
his action for false imprisonment, not against the clerk but against 
the company, and got damages. The grounds upo: which the 
rule for a new trial was granted were, that the wrongful act was 
not committed in the company’s service, that the company, by 
not supporting their servant, had not adopted his act, and that 
therefore the plaintifi’s remedy lay against him solely, and not 
against his employers. 


A SPECIAL meeting of the Ryde Station Company was held on 
Tuesday at the offices, Great George-street, Westminster, to con- 
sider a bill now before Parliament to authorise a deviation in this 
company’s line. The chairman said the undertaking of the com- 
pany was authorised in 1866, and it comprised the construction of 
a station at Ryde and of a line to the steamboat pier, so as to 
facilitate the transport of passengers. It would be worked by the 
Isle of Wight Railway Company, but in consequence of disputes 
with the company its construction had been delayed. The proposed 
line would not be worked by locomotive power, and was nearly 
indentical with the authorised line. The town had «greed to give 
the useof East-street, and most of the property had been acquired. 
The capital had been subscribed for. He moved a resolution 
approving the bill, which was carried with two dissentients, and 
the proceedings terminated. 


THE bill for carrying out the Severn Junction Bridge scheme 
was rejected by the parliamentary committee in consequence of 
the want of adequate proof that the promoters had the necessary 
capital at command. To obviate this difficulty it has been since 
suggested that the mineral owners of the forest should agree to a 
“rate-in-aid” on the coal worked in the district sufficient to cover 
a moderate interest on the cost of the bridge. The total output 
of the forest is about 1,200,000 tons per annum, and acharge of jd. 
pet ton upon this would be equal to3 per cent. of the estimated 
cost of the bridge. In return for this guarantee forest traffic is to 
be carried at 50 per cent. discount; and the net revenue earned 
will be divisible in addition to the 3 per cent. Whether the pro- 

+ Pp ~ a = a great extent on the office of 

8 and Forests, which 1s so largely interested in the develop- 
ment of the Forest of Dean, af 








NOTES AND MEMORANDA. 


THe richest gold mine in California last year yielded a profit of 
340,000 dols. 

In the United States the proportion of miles of telegraph line 
to population is 1 to 420; of wire, 1 to 238; of offices, 1 to 6000, 
and of internal messages, 1 to 3. 

In Switzerland the proportion of miles of telegraph line to the 
population is 1 to 940 ; of wire, 1 to 448 ; of offices, 1 to 6000; and 
of internal messages, 1 to 3 1-10. 

On March Ist there remained 1419°25 metres to be pierced to 
complete the Mount CenisTunnel. About 100 metres are pierced 
per month; the work may, therefore, be expected to be finished 
next year. 

THE photographie journals announce the sudden death, in his 
72nd year, of a distinguished photographer, M. Niepce de St. 
Victor, one of the most skilful and indefatigable of experimen- 
talists, and unquestionably the practical originator of photography 
on glass plates. His name will, however, be associated chiefly 
with the process of photo-engraving. 

THE sovereign of England contains one hundred and thirteen 
grains of pure metal; the new doubloon of Spain and the half-eagle 
of the United States, one hundred and sixty grains each; the gold 
lion of the Netherlands and the double ounce of Sicily, one hun- 
dred and seventeen grains each; and the twenty-five franc piece of 
France one hundred and twelve grains. 


To make liquid glue, add to one ounce of borax dissolved in a 
pint of boiling water two ounces of shellac, and boil till the shellac 
is dissolved. Another method : Dissolve eight ounces of the best 
glue in halfa pint of water ; that being done, add slowly, and keep 
stirring two ounces and a-half strong aquafortis. Keep well 
corked ready for use. A useful glue for fastening paper together 
only by being wetted by the tongue is made as follows: Dis- 
solve one pound of glue or gelatine in water, and half a pound of 
brown sugar, and boil them together. Make into cakes by pouring 

nto shapes. It becomes solid when cold. 


Ir is stated, in the College Courant, quoted by the Scientific 
American, that an alcoholic tincture of logwood furnishes a test 
for copper and iron of extraordinary delicacy ; the hematoxyline 
combining with either metal, producing a pure blue colour. By this 
test an appreciable result is obtained in water having only one per 
cent of iron or copper in twenty millions; and it will give an 
indication when galls or prussiate of potassa fail. When the water 
has been thus rendered blue, the colouring matter will precipitate 
in light flocks after several days, a deposit being thrown down 
when the water contains only one part of metal in five million 
parts of water. 

THE following estimate of the cost of war appears in Cosmos : 
The war in the East caused the death of 256,000 Russians, 107,000 
French, 45,000 English, and 1600 Italians. The Polish insurrec 
tion resulted in the death of 190,000, and the freeing of Greece 
148,000. Africa has cost France somewhat about 146,000 men. 
The war in Italy was the cause of loss to the extent of 59,664 
Austrian, 30,220 French, 23,610 Italian, 14,000 Ne«politan, and 
2370 Papal soldiers. Since 1815 Europe has lost 2,/62,000 men on 
the field of battle. The Italian war cost 1,485,000,000 of francs. 
The war in the East cost Russia 2,328,000,000 francs; France 
1,348,000,000 francs; England, 1,320,000,000 francs; Turkey, 
1,060,000,000 francs; and Austria, 470,000,000 francs. 






A cuBic inch of gold is worth (at £3 17s. 10}d. per ounce) £42 ; 
a cubic foot, £72,562; a cubic yard, £1,959,552. The amount of gol 
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MISCELLANEA. 


Tre Globe mentions a report that Mr. George Hudson has bee™ 
offered the post of manager of the Sunderland Docks at a salary of 
£2000 a year. 

THE superintendent of Cinchona Plantations in India, Dr. T. 
Anderson, is now making experiments in manufacturing quinine, 
and other febrifuge alkaloids. 

A sEAM of coal 35ft. thick has been found in the Woon district 
to the west of the Chanda coal-field. For the latter the Indian 
Government is providing a railway 

Mr. B. WILLIAMSON, one of the Fellows of Trinity College, 
Dubiio, is preparing a large treatise on ‘‘ Mechanics,” which will 
shortly proceed from the University Press. 

Mr. RAWLINSON reports the camp sewage farm at Aldershott a 
success, and that by these means land in its natural state without 
value has been made worth an annual rental of £25 an acre. 

THE McKay and Aldus Locomotive Works at Boston have been 
closed, but a successor appears in the McKay Iron and Locomotive 
Works, just established at Jersey city by a member of the former 
firm. 

A PROSPECTUS has been issued of the Phoenix Silver-lead and 
Blende Mining Company (Limited), with a capital of £30,000, in 
shares of £2, to purchase and work a property in Rhenish Prussia, 
about twelve miles from Cologne. 

THE French workmen at the Ganin and Farcot works had begun 
to return, but again left work on Tuesday, when it was resolved 
to continue the strike. The sugar refiners have presented demands, 
ard state that if these are not granted they will declare a general 
strike. 

THERE was posted on Wednesday at the Royal Exchange an 
offical order, issued by the Lords Commissioners of the Admiralty, 
announcing the sale of twelve more of her Majesty's ships. The 
sale is to be by public auction at Lloyd’s Captains’-room, on the 
12th and 13th of next month. 

A Se.Lect Committee of the House of Commons met on Tuesday 
to consider the merits of the Bill promoted by the Thames Con- 
servancy Board, Mr. Ayrton in the chair. The opposition to the 
compulsory purchase of the pier at Gravesend, and to the proposed 
improvement of Battersea Bridge was withdrawn. 

THE committee appointed by the council of the Royal Agricul- 
tural Society have visited the sites offered for the 1871 show by 
Shrewsbury, Stafford, ani Wolverhampton, but no decision has 
yet been arrived at as t There would, however, appear 
to be very little doubt that Wolverhampton will be the favoured 
town. 


choice, 


THE New Midland Extension from Cudworth to Barnsley, which 
has been finished for several months, and about which there have 
been several disputes between the Midland and the Manchester, 


| Sheffield, and Lincolnshire Railway Companies, is officially an- 


in existence at the commencement of the Christian era is estimated | 


to be £85,400,000 ; at the period of the discovery of America, it 
had diminished to £11,400,000 ; after the occurrence of that event, 
it gradually increased, and in 1600it attained to £21,000,000; in 1700, 
£70,000,000; in 1800, £225,000,000; in 1843, £400,000,000; in 1853, 
to £600,000,000 ; and at the present time the amouut of gold in 
existence is estimated to be £1,200,000,000, which, welded into 
one mass, could be contained in a cube of 26ft. Of the amount 
now in existence, £800,000,000 are estimated to be in coin and 
bullion, £200,000 in watches, and the remainder in jewellery, 
plate, Xc. 

GOLD coins were first issued in France by Clovis, a.p. 489. 
About the same time they were issued in Spain by Amalric, the 
Gothic king. In both countries they were called érienties. They 
were first issued in England in 1257, in the shape of a penny, of 
the value of twenty peace; only two specimens have come down to 
us. Florins were next issued in 1344, of the value of six shillings. 
The noble followed next, of the value of six shillings and eight- 
pence ; being stamped with a rose, it was called the rose ‘noble. 
Angels, of the same value as the latter, were issued in 1465. The 
royal followed next in 1466, of the value of ten shillings. 
came the sovereign, of twenty shillings, in 1489. The gold crown, 
of the value of ten shillings, followed,in 1527. Unites and /ions 
were issued in 1603, and exurgats in 1654. 
issued in 1663, of Guinea gold. 
the guinea) were called in, and forbidden to circulate. 
sent sovereign was first issued in 1817. The American hal/-cay/e 
was first issued in 1793. 

WITHIN a very few years, zinc-white, or oxide of zinc, has 
become a favourite basis fora white pigment, and in many respects 
it has advantages over even the best white lead. For inside work 
and for localities whose atmosphere is more or less infected with 
sulphuretted hydrogen, it answers admirably well. In all respects 
it is certainly far superior to the highly adulterated white lead 
with which our markets are so abundantly stocked. Its use as a 
pigment in connection with any preparation of lead is, however, 
strongly to be deprecated, and the best way of applying it, accord- 
ing to Dr. Dingler, is the following: The ordinary boiled linseed 
oil should be substituted in the mixing operation by one prepared 
by gently boiling 2001b. of the raw oil for five or six hours, then 
adding about 24 lb. of coarsely-broken lumps of binoxide of man- 
ganese, and continuing the boiling operation for about ten hours 
longer. In such a manner a very quickly-drying linseed oil is 
obtained, which is eminently fit for the purpose of being used with 
zine-white and other zinc colours. The Doctor lays stress upon 
the use of old linseed oil, and also upon the care to be taken with 
the boiled oil, which, unless carefully kept from access of air, 
becomes thick in a very short time. The boiled oil so prepared 
ought not to be used in painting with zinc-white by itself alone, 
but should be mixed, in quantities of from 3 to 5 per cent., with 
tie raw linseed oil used to mix up the paint. 





THE valuable astronomical instruments from Hatwell-house 
Observatory, the property of Dr. Lee, deceased, were disposed of 
the other day at the rooms of Messrs. Christie, Mansun, and 
Woods, in King-street, St. James’s. From Scientific Opinion we 
learn the prices of the following more important objects :— Lot 1. 
The transit instrument, by Jones, of Charing-cross, 5ft. focus and 
3jin. aperture, mounted on stone piers, fitted with Brazilian 
pebbles, two setting circles, a full battery of eyepieces, and all 
necessary apparatus—11 guineas (Hodgson) ; 2. A sidereal clock, by 
Vulliamy, of Pall-mall, especially for Dr. Lee, furnished with 
mercurial pendulum and Graham's dead-beat—£25 10s. (Page) ; 
4. A Gregorian telescope, with 5in. speculum and low stand—8 

ineas (Harris) ; 5. An equatorial stand, universal, by Cooke, of 

ork, for a 6ft. refractor, with a cast-iron stand—144 guineas 
(Gibson). Among other scientific apparatus were the following : 
—31. A 42in. telescope, 2fin. achromatic object-glass by Dollond, 
with glass pillar and claw stand, and mahogany tripod stand 
fitted with divided altitude quadrant) to match ; the telescope is 
tted with finder, telescopic steadying rods, four Huyghenian eye- 
pieces, magnifying 40, 80, 130, 180 diameters, Kitchener’s pan- 
cratic eye-tube, po ge ing to 300 diameters, double gold-wire 
micrometer, &c., ani all the accompaniments of a first-class tele- 
scope, contained in a handsome mahogany case—14} guineas 


(Handford), 





Then | 


The guinea was first | 
In 1733 all the gold coins (except | 
The pre- | 





nounced to be opened for passenger traffic on Monday next, 2nd of 
May. This will happily supersede the old "bus which, for many 
years, has plied between Cudworth and Barnsley. 

AN impudent railway robbery was committed a few days back 
in a train on its way from Brussels to Charleroi. A young woman 
was alone in a compartment when an individual suddenly appearing 
on the step outside, opened the door and snatched from her a 
basket which she was carrying, and then jumped down without 
hurting himself, and made otf with his booty, which fortunately 
contained no article of any great value. 





vintments have been made at the Admiralty: 












2 Joseph Milne, and Thomas Burnes, engineers, 

( ( : Rock, ief engineer, to the Captain; 

y H. Mothersole, William C. Moreton, Peter Baldwin, John 

Willis, and George H. Barnes, engineers, to the Captain; 

Frederick J. Baron, Thomas W. Curtis, and George P. Gardiner, 

first class assistant engineers, to t! aptain ; and Alfred Purkiss, 
second class assistant engineer, to the Captain. 

THE strike of the Glasgow joiners has virtually come to an end, 

ull the men being at work on their own terms of nine hours a day 

and payment at the rate of Gjd. a yur. Some of the masters 





yet hold out, but those who have submitted are so far behind with 
their work that they could employ more hands than are obtainable. 
A strike of the Scotch miners is in prospect in the event of the 
masters not conceding an advance of 1s. a day in wages and the 
eight hours’ system of labour on the 16th of May next. The 
movement has had its origin in Lanarkshire, but it seems likely to 
become general. 

A MEETING of tl hareholders of Edward Finch and Ce., 
Limited, of the Chepstow Bri lige Ironworks, has just been held. 
Mr. Parnall congratulated the meeting upon the present position 
of the company, and had much pleasure in moving the following 
resolution :—‘* It having been determined at t} 1 on 


meeting held 
the 31st ult. that, betore establishing the company, the number of 


ie 





suares taken should not be less than 1500, and as that number has 
now been attained, it is the opinion of this meeting that the com- 
pany should be formed.” Captain Mx iy seconded the resolu- 





tion, which was carried with acclamation. 

THE strike of the workmen engaged in the various irons 
foundries and machine manufactories of Paris seems to be extend- 
ing. Acertain number of masters have held a meeting and agreed 

not to consent to the demands of the men, not to take back any 
n lasts, and lastly, all to open their 
establishments at the same time or not at all. However, the four 
great houses of Cail, Claparede, Farcot, and Gouin have refused 
to accede to this last condition, as they are anxious to have work 
resumed at the very earliest moment. The number of men 
absenting themselves from the sugar-refineries is also becoming 


greater. 


workmen as long as the coalii 








Ar the beginning of the present year, Capt. Richards, hydro- 
grapher of the Admiralty, and Lieut.-Col. Clarke, director of 
engineering and architectural works in the same department, 
were sent to inspect the Suez Canal, with aview to report thereon 
to the Lords of the Admiralty. Their “report” on the canal is 
now published, with several maps, plans and sections. It may be 
studied with advantage by all who wish for a competent opinion on 
the canal—on its imperfections and its merits—on the economy to 
be effected by using it as a passage for large ships, and other par- 
ticulars. Among imperfections they notice the ‘* narrowness ” of 
the canal. To derive full commercial benefit from the canal, they 
report that it must be made as wide again as at present. 

A RETURN which has been issued shows the effect of the change 
in railroad taxation proposed in the Budget. To the public purse 
the result will be substanti«lly the same as if the present 5 per 
cent, duty on passenger fares were reduced to 4 per cent.; to the 
companies the result will be different. Supposing the same traffic 
as in 1869, the North-Easte.a will in future have to bear an 
increase of taxation to the amount of above £10,000 a year; the 
Great Eastern will have its taxation reduced by above £10,000 a 
year. The Caledonian will have its taxation increased by £4800 a 
year; the Midland by £3770; the Manchester, Sheffield, and Lin- 
colnshire, £3000 a year. As the total of the taxation is reduced, 
the gains, of course, outweigh the losses. The South-Eastern will 
pay less taxation than at present by £22,000 a year; the South- 
Western, also, will gain nearly £22,000; the London and North- 
Western and the Brighton above £18,000; the Great Western 
above £17,000; the Metro, olitan, £9000; the Chatham and Dover, 
£7000; the Great Northern, £6000; and the Bristol and Exeter, 
£4000. The total taxation is reduced by rather more than a fifth 
of it present amount; but such is the change in the incidence of 
the impost that the taxation of the North-Eastern, the Caledonian, 
and the Manchester and Sheffield will be increased by- more than 
one-third, while the taxation of the South-Western and the 

3righton will be reduced to less than half its present amount, and 
that of the Metropolitan to less than a third of the amount now 
paid, and the South-Eastern nearly as much, 
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FOREICN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.LPuHons Diizr, Bookseller. 

ST. ga te Se B. M. Wotrr, ~ y the 

MADRID.—D. Josz Atocover, Editor and Proprietor of t 
“* Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WILiMER and Rogers, 47, Vaseau-street. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THR ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 

















TO OORRESPONDENTS. 


*,* For the benefit of numerous correspondents, either anxious to 
become nawal engineers, or to learn how to calculate the power of 
com engines, we beg to state that the former will find all the 
information they can fequire as regards naval engineers in our im- 
pression for August 
particulars in THE ENGINEER for March 11th, 1870. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 

writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

W. W. (High-street, Wapping).— Received ; under consideration. 

G. M. (Ciudad Real).—A letter lies"at our office for this correspondent. 

W. Benvet (Black Oxide).—Another letter lies at our office for this corre- 


spondent. 

T. P.—Two patents have been taken out, viz., Nos. 1324 and 2322, 1865. 
Abstracts of them were printed in Tae Enarxeer of December 8th, 1865, 
and April 6th, 1866. 

F. H. G.— You will gain some advantage, no doubt ; possibly a pound on the 
square inch. The difference in pressure is much greater than it ought to be. 
How about the stop valves ? 

B. Bros.— The inventor you nan has taken out three patents for thrashing 
machines, viz., No. 602, 1860; No. 3084, 1866; and No. 2734, 1858. We 
believe the first of them is the one to which you allude. 

Japan Raitways.—ZIn reply to several correspondents who desire to obtain 
appointments on this work, we can only refer them to Tae ENGINEER of 
Ist April last. They will there find the names of the promoter and engineer 
of the undertaking. The uppointments, we presume, are only to be obtained 
through them. 

E. H. (Crossbank).— The whole theory is a delusion. If the horizontal pipes 
of your centrifugal pumps were properly constructed the water would fall 
Jrom their ends almost without tangential motion. The fact is that any 
centrifugal pump with straight arms wastes an enormous quantity of 
power, simply in imparting that very tangential motion you propose to 
utilise. Ina good pump the water should enter without shock and leave 
without velocity. 

W. B (Wien).—Beyer, Peacock, and Co., Gorton Foundry, Manchester ; 
T. Fowler and Co., Leeds ; Sharp, Stewart, and Co., Manchester ; Kitson, 
Leeds; Neilson, Glasgow; Avonside Engine Works, Bristol, for loco- 
motives. Clayton and Shuttleworth, Stamp End Works, Lincoln ; Reading 
Ironworks Company, Reading ; Marshall and Co, Gainsborough, for agri- 
cultural engines, and a host of other eminent makers, there is a trade 
directory published which will answer your purpese, ** The Engineer and 
Architects’ Directory,” Wyman, Great Queen-street. 





STONE DRESSING MACHINES. 
(To the Editor of The Engineer.) 

Sin,—Can any correspondent inform me if there are any machines in 
use for dressing or facing stone—common stone to build cottages with? 
I have an estate with abundance of stone, but the labour of chipping is 
so great and expensive. R. B. 





MEETINGS NEXT WEEK. 

Tae InstiTuTION oF Civit Enorngrrs.—Tuesday, May 3rd, at 8 p.m. : 
“On the Strength of Iron and Steel, and on the Design of Parts of 
Structures which consist of these Materials,” by George Berkley, 
M. Inst. C.E. Annual dinner, Weinesday, May 4th. 

Society oF Encingeers.—Monday evening, May 2nd, 1870, at 7.30 p.m. : 
A paper will be read ‘‘On the Patent Laws,” by Mr. W. Lloyd Wise. 

Royat Untrep Service Institution. — Evening meeting, Monday, 
May 2nd, at 8.30 p.m.: ‘‘On the Advantage of Introducing Military 
Drill and Naval Exercises into Schools,” by Edwin Chadwick, Esq., C.B. 

CuemicaL Society.— Thursday, May Sth, at 8 p.m.: ‘‘On Vapour 
Densities,” by J. T. Brown; **On New Cornish Minerals, No. 7,” by 
Professor Church. 


Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number)... . £0 15s, 9d. 
Yearly (including two double numbers) ..  . #1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixpmce per annum 
will be made, THe ENGINEER is registered for transiussion abroad, 

Advertisements cannot be inserted unless delivered bcfore six o'clock on Thurs 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment, 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tne ENGINEER, 163, Strand. 
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THE MINISTERIAL WHITWORTH JOB. 

Prince ALBERT, during the Crimean war, incurred much 
odium for having said that Constitutional Government was 
then upon its trial, as compared with the energies on 
forth by two despotic powers. We venture to repeat that 
Constitutional Government is now upon its trial also, and 
before a more formidable tribunal, namely, the people of 
England. It isthe vaunt of the Gladstone Government 
that it is invulnerably strong in and out of Parliament, 
that it is the very incarnation of justice, realism, philo- 
































23rd, 1867 ; while the latter will obtain full | 


| whether Sir Joseph Whitworth and his suppo 


skilful labour upon their brows, advised, for the good of 
the State, to leave their native shores for ever, whilst the 
gaol-bird with his ticket of leave is coddled at home. 

And all for economy—to enable the Chancellor of the 
Exchequer to meet Parliament with a smile irradiating his 
rosy cheeks. Surely in reckless pursuit of what in the end 
is a deception and a sham—because savings got on the in- 
stant by such means will be tenfold eaten up hereafter in re- 
placing the present wasteand break-up, the Chinese method of 
obtaining roast pig—by burning down the house—is scarcely 
equalled. But if all this be bad, what shall be said of a 
ministry as to whose acts it oozes out that in both 
our naval and military services and departments dis- 
placements and appointments are occurring, not with 
a view to the good or efficiency of either, but to 
silence opposition, and to make patronage and political 


= |support; and who, under the pressure of one wealthy 
| tradesman, able to bring a good deal of Manchester interest 
|to bear for or against the ministry, propose 


I to recom- 
mence in his favour and for his sole benefit, and without a 


| shadow of new ground or valid reasons to sustain them, 


experimenting, peddling, and contracting for an exploded 
system of artillery, the public trials alone of which, 
ending in a verdict of complete condemnation, have cost 
the nation nearly £100,000. 

It does not seem to be yet known with any certainty 
rters have 
actually succeeded in extracting from Mr. Childers the 


| Order for a 35-ton gun, to be constructed on Sir Joseph’s 


“ system”—save the mark. But let the sheet of official 
foolscap once convey it, and the meaning to the taxpayer, 
is that not short of probably £50,000 more—and that 
must be greatly within the figure, if, for appearance 
sake, Elswick is also to have a plum out of the pie— 
will be taken from his pocket und wasted—absolutely 
wasted—for the sake of the worthless and exaggerated 
political aid which the Whitworth clique are assumed 
able either to withhold or to give to a ministry boasting 
its economies, and stopping at no harshness or in- 
justice to support the reputation of its tenderness 
for the national pocket. There have been “ strong 
ministries” before now in this and other countries 
characterised by such courses—Necker’s was one—and yet 
the revolution, unseen, was already at the palace gates. 
Constitutionalism is more than ever on its trial since the 
last Reform Bill. It would be an evil day for Mr. Glad- 
stone’s “strong ministry” were the people of England 
loudly to shout in his ears that cruel parsimony for the 
show of economy, and absolute waste to buy support, were 
inconsistent with each other, as well as with political 
honesty. Our readers probably know something of what 
is in the wind ; let us briefly discuss what reasons have 
been advanced why we are now, after all said and done, 
once more to return to Sir Joseph Whitworth’s thrice-con- 
demned “system”—for that is the meaning of giving 
him an order for a 35-ton naval gun—which is but the 
point of the wedge. The reasons, then—valid and unde- 
niable—why nothing of the sort ought to be sanctioned by 
Parliament are patent to every honest man who is acquainted 
with the Whitworthian small arm and artillery career from 
its commencement. It began in the Crimean war, when 
Sir Joseph obtained £10,000 from Government, and 
built with it a shooting gallery for himself, and upon his 
own ground. After some years of screwing steel barrels 
into vices to fire from, mystery, and such experimenting 
as men without any exact science of any sort, and however 
good they may be as workmen, always flounder about in— 
came the flourish of trumpets, and we were told that rifled 
fire-arms had been advanced by several centuries through 
what Mr. Whitworth had done in this wonderful shooting 
gallery. The results, as catalogued, proved to be—small 
diameter and great length of hardened bullet, polygonal 
bore, quick twist, steel barrels, heavy charges, lony ranges, 
low trajectories, and sheets of iron punched through at the 
eud of them. A long list, captivating to the ignorant, 
but where is the discovery? and, if none, where the guid 
pro quo for £10,000? Hardened bullets were older than 
the days when Baber shot elephants with them—polygonal 
bores had already a pedigree of above three hundred years— 
steel barrels not far short of it. ._There was not a com- 
petent theoretic mechanic in Europe who, without any 
experiment at all, could not have predicted that a longer 
projectile, to fly fairly, must have a sharper twist and a 
heavier charge, and that with these its range, penetration, 
and lowness of trajectory must be increased. Has Sir 
Joseph experimentally decided any point, that theory 
imperfectly reaches—such as, given the projectile and 
charge, what amount of twist shall insure a given limit of 
deviation—or, indeed, added by one tittle, or in any one 
direction, to our previous knowledge of ballistics, or of 
artillery! No. Is there any one agg 4 power that has 
adopted his notion of small arms ? No. e have no space, 
had we any liking, for retracing the next period of some 
seven years of scramble and newspaper misstatements, and 
experimental guns—never quite right, yet — wrong 
through some accident not in the Prophet’s control—ending 
in, at last, our being badgered into the great Armstrong 





and Whitworth, and, we may add, Woolwich competition of 


sophic truth in political theory, and that the very basis of | the guns, and, to any unbiassed judge, unmistakeable issues 
its political action is progress with economy. In pursuit of | against Whitworth—no matter what they were in favour of. 
this last, dockyards have been cleared of their contents by| _ And then came “The Story of the Guns,” one of the most 
the auctioneer. Docks, whose past cost is as little knowable | elaborate attempts ever made to deceive the popular mind 
as their possible future importance to the nation, sold, or | of a nation; the fact of having written the garblings and 


for sale, with the ground they stand upon, for relatively 
next to nothing. Anchors bought above their market 
value, sold recklessly below it, and the “ mistake ” covered 
up by buying them back. Stores of all sorts turned into 
cash on such terms as ship chandlers, metal brokers, and 
Jews please to permit other to offer for them. The 
Agamemnon and other ships advertised for sale; and, by a 
few strokes of the pen, some thousands of workmen and 
labourers summarily deprived of employment, and with 
their wives and little ones left to beg—but no, that would 
be wilful and malicious poverty—consigned to the self-re- 
spect and family compact-destroying mercies of the poor 
law, or recommended to emigrate ; those:hands with, as it 
+--were, the ‘State seal of honest character and willing and 


falsehoods of which—no matter what the nature or amount of 
the inducement—must ever remain a stain upon the memory 
of its author, and the mere production of which ought to 
have given a death-blow to Sir Joseph’s friends as 
trustworthy national authorities on any subject thereafter. 
Before the gun competition ringed structure was a mistake; 
solid steel barrels were the o y right thing, according to 
Whitworth ; but anybody could have said, and many 

said, steel, so the mysterious material was called “homo- 
geneous metal.” After the said competition, moroever, Sir 
Joseph was obliged to admit himself a convert to ringed 
structure, just as his. tlat-headed shot, proved both by 
theory and trial to be not the best, but the worst form 
for penetration, though still verbally adhered to, were 


| found but the other day to have transformed themselves 
into ogival-pointed projectiles when brought by Sir Joseph 
himself to trial at Shoeburyness. We have no space to 
— further the remaining parts of this unpleasant 
ry, in which we must in charity assume that hen isa 
good deal of obstinate self-deception mixed up with the 
dust throwing. The latest demand, however, to make this 
35-ton gun for the navy—the particulars of which may be 
read in our contemporary, the Pall Mall Gazette, for i8th 
‘ebruary last and elsewhere—is mainly based upon 
the virtues of a new mysterious material of Sir 
Joseph’s, sometimes called a new metal—no less; at 
others compressed steel, and, by the latest baptism, 
“ yellow metal ;” though why—unless that it is not yellow, 
beats us to guess—as a material both for guns and for pro- 
jectiles. Well, three of these projectiles were furnished by 
Sir Joseph himself of this wonderful material, and fired, 
two of them in his own presence, at Shoeburyness the 
other day, and with truly wonderful results. One of these 
long ungainly bolts—none flat-headed, but all pointed, re- 
mark—went partially through the target ; another broke up 
on striking it, and the third broke up in or at the mouth of 
the gun. Is comment necessary, or, after this, are we to 
bear any more of Sir Joseph and his Whitworth Gun Com- 
pany being permitted to get their fingers into the national 
coffers through the help of Mr. Childers and of his co- 
ministers? “Wedotrust that Sir John Hay and other in- 
dependent members of the House of Commons will at least 
see to it, that if the job is to be done, it shall not be done 
without due exposure, 


THE CONVERSION OF OUR OLD FLEET. 

From the 16th of November, 1866, when the first article 
on the subject appeared in the pages of Toe ENGINEER, to 
this moment, we have persistently advocated the conversion 
of a large number of our wooden line-of-battle-ships into 
turret vessels, in a way proposed by Mr. Henwood. With 
very few — the voices of the best informed section 
of the great British public were with us, and no serious 
objection was ever urged against the scheme outside the 
walls of the Admiralty. Still the Lords of the Admiralty, 
yielding to the influence of one dominating mind, refused 
to have anything to do with conversion, preferring instead 
to build a few costly experimental ships, to close our dock- 
yards, to sell, or rather to throw away, such men-of-war as 
they thought proper, and to suffer others to lie as useless 
hulks, at a time, too, when we had not a single vessel 
ready to meet a contingency. 

At last, however, it appears that the Lords of the Ad- 
miralty are going to do what they ought to have done long 
since. The following semi-official paragraph appeared in 
the Times of the 20th inst.:—* The Newcastle, 39 guus, 
wooden screw frigate, 3035 tons, 600-horse power (acknow- 
ledged to be the handsomest model in the royal navy), 
has, by order of the Admiralty, been removed from 
Stangate Creek into No. 1 dock, at Sheerness, to be 
thoroughly overhauled. The Newcastle, though a most 
powerful ship, has never been commissioned. Two 
rumours are current as to the future of this noble 
vessel—one that she will be iron-plated, and converted into 
a turret ship; the other that she will be fitted out and com- 
missioned as flag ship to the new flying squadron. The 
Anson, 80 guns, wooden screw line-of-battie ship, 800-horse 
power, 3336 tons; and the Undaunted, 37 guns, wooden 
screw frigate, 3039 tons, 600-horse power; both lying at 
Sheerness, are also ordered to be carefully surveyed, with 
a view either to their being converted into iron-plated 
turret ships, or for commission on active service.” This is 
indeed a concession on the part of the authorities, they 
have at last got so far as to seriously entertain the idea that 
there may be something in the conversion scheme after 
all. We suppose it would be folly to ask why they 
could not have got thus far long since. It certainly 
was not because the facts were not pressed upon the at- 
tention of the noble lords. The Anson is one of the 
twelve vessels mentioned in Mr. Henwood’s lecture at 
the Royal United Service Institution, noticed in our 
columns a few weeks since. She was built in 1860, 
is 245ft. long, and Mr. Henwood proposed to fit her with 
two double-barrelled turrets. The other two ships are 
first-class frigates, which might be easily converted to carry 
the heaviest guns, on the Moncrieff system. 

It is much to be desired that the conversion of these 
vessels, if carried out, should be carried out in the best 
possible way; and it is also important that the credit due 
to the originator of the scheme should not be taken by 
others. It is as well that the facts of the case should be 
kept beforethe public. They may be briefly summed up thus : 
—On the 26th September, 1866, Mr. Henwood submitted 
to the Admiralty a general outline-plan for converting 
screw line-of-battle ships into ironclad turret “ monitors.” 
On the 9th October, 1866, the Admiralty requested such par- 
ticulars of weights, “ as will enable their lordships to judge 
of the draught of water which would be caused by the 
adoption of the proposal,” from which it appeared that 
their lordships approved of the pro , but that they 
wished to be vatished as to the draught of water of suc 
converted ships. On the 20th October, 1866, the Repulse, 
one of the screw line-of-battle-ships of the Duncan class, 
was ordered by the Admiral v to be converted into an 
ironclad “ box” ship, like H.M.S. Zealous, at a cost of at 
least £250,000, and was not complete in 1869; while the 
Duncan, if converted into a turret monitor on the plans 
we have advocated, would have cost but £100,000, and have 
been completed within nine months. On the 26th October, 
1866, their lordships stated that “ they did not think it de- 
sirable to adopt the suggestion in her Majesty’s navy.” On 
the 16th November, 1866, Mr. Henwood’s plans were pub- 
lished in Taz Excrvger, and were generally approved by 
the public. On the 14th December, 1866, the Chief Con- 
structor of the Navy, Mr. E. J. Reed, delivered a lecture 
at Devonport against converting screw line-of-battle-ships 
| into turret “monitors,” but strange to say, on the 19th 

January, 1867, Mr. E. J. Reed submitted to the Con- 
troller, and the Controller to the board, a design of his own 
for converting the Duncan, one of our screw line-of-battle- 
| ships, into a turret “ monitor,” On the 14th March, 1867, 
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when the Navy Estimates were laid before Parliament, the 
only objection taken by the Admiralty to Mr, Henwood’s 
plans was the draught of water, resulting, as their lord- 
ships were informed by their professional advisers, in the 
monitor-deck of the Duncan being not more than 2ft. 8in. 
above the water. At page 256 of our third volume 
will be found an atticle which dealt fully with this 
question, ors that the facts in no way justified the 
assumptions of their lordships, 


THE SHEFFIELD WATERWORKS. 

We learn with no small regret that the Corporation of 
Sheffield have withdrawn the bill intended to empower 
them to purchase the works of the Shettield Water Com- 
pany. The investigation which must have resulted from 
the discussion of this bill in Parliament could not have 
failed to make public the true cause of the bursting of the 
Dale Dyke dam in 1864, known at present to but a few in- 
dividuals; while the truth or falsehoods of the statements 
made by the mayor in a correspondence already fully noticed 
in our pages, must for ever remain undecided as far as Par- 
liament is concerned. It seems that the council were by 
no means united in their opinions as to the proper course 
to take with the bill. A very noisy and acrimonious dis- 
cussion indeed took place on the 13th inst. Before finally 
determining to abandon the bill the town council of Shef- 
field sought advice from several gentlemen competent to 
express a sound and valuable opinion. Letters were read 
from Sir J. Heron, town clerk of Manchester, Mr. Hawk- 
shaw, C.E., Mr. M. B. Jackson, C.E., Mr. B. Foster, Mr. J. 
Lawson, C.E., and Mr.T, Berrey. Allthesegentlemenagreed 
that it was extremely desirable that the corporation should 
obtain possession of the waterworks, and that it wasextremely 
undesirable that the bill should be abandoned. It will be 
remembered that the water company had also a bill before 
Parliament, intended virtually to relieve them from the 
onus of giving a constant supply, as they are bound to do 
by the terms of their own Act. This bill the company 
withdrew, possibly because they feared to press it in the 
face of the adverse decision given by the magistrates of 
Shettield after an investigation extending over thirteen 
days, and already referred to in an article which recently 
appeared in this journal. Mr. Hawkshaw’s letter runs 
thus: — 

33, Great George-street, Westminster, 8.W., April 1, 1870. 

Dear Sir,—I have to acknowledge the receipt of your letter of 
the 30th ult., and beg to say that in reference to the matters 
therein stated, and assuming that the corporation of Sheffield are 
quite of opinion that it will be best for the town of Sheffield that 
the supply of water should be in their own hands, it would appear 
to me that the sooner they seek parliamentary sanction to pur- 
chase the works the better; and I can see no reason why the bill 
promoted for that purpose should not be proceeded with.—I am, 
dear sir, yours truly, JOHN HAWKSHAW, 

John Yeomans, Esq., Town Clerk, Sheffield, 

Mr. Jackson writes:— 

12, Clifton-gardens, Maida-hill, London, N.W., 
April, 2nd, 1870. 

Dear Sir,—In reply to your circular letter of the 30th ult., I beg 
to state that, in my opinion, the present is not only a suitable and 
desirable time for purchasing the works of the company, but that 
it is not at all probable that another equally suitable and desirable 
time will ever arrive, and also that, so far from the withdrawal of 
the bill of the company furnishing any reason why that promoted 
by the corporation should not be proceeded with, such withdrawal 
furnishes another reason for prosecuting it with energy. If it was 
desirable that the works should be in the hands of the town at the 
date when the report of the Water Committee was issued, i.e., in 
September, 1868, I am at a loss to see why it should not be still 
more desirable at the present time when many of the difficulties 
which then stood in the way have been removed.—I remain, dear 
sir, yours truly, MATTHEW BULLOCK JACKSON. 

John Yeomans, Esq., Town Clerk of Sheffield. ; 

These two letters sufficiently indicate the character of 
the entire correspondence, 

The arguments adduced against the prosecution of the 
bill by Mr. Beal and others, may be briefly summed up in 
the statement that the water rents would not pay a suffi- 
cient return on the value at which the works were esti- 
mated—about £400,000—the receipts of the company being 
> £38,000 a year, to which it was replied by the mayor 
and other advocates of the bill, that the market value of the 
company’s property did not exceed £270,000; which of these 
valuations is the correct one we shall not pretend to judge. 
The people of Sheffield haveapparently determined that they 
will not rest content with a smaller supply of water than the 
company in’ the first instance promised to give them. One 
pointremaining to be settled is the bill incurred for lega! 
and engineering expenses already, which probably exceeds 
£10,000, Who is to pay this? Having gone sofar it is a pity 
that the corporation did not persevere. It seems hopeless to 
expect that the inhabitants of Sheffield and the water com- 
pany will ever be on good terms, and we anticipate a re- 
newal of litigation ending in nothing, year by year. So 
Jong as there is abundance of rain the Sheffield people 
and the water company will be very good friends; but a 
continuous drought of a few weeks will probably re-open 
old sores, and find plenty of work for the gentlemen of the 
law. No state of affairs could be more deplorable. 

For ourselves, we confess that we are disappointed. The 
evidence which would have been adduced before a parlia- 
mentary committee would have possessed very great scien- 
tific interest, and would have cleared up for ever the so- 
called mystery of the Dale Dyke catastrophe—a catastrophe 
which has puzzled not a few engineers, and given rise to 
some of the most remarkable theories ever originated with 
respect to embankments, However, the Sheffield Water- 
works Bill is withdrawn, and so the matter ends for the 
present, as far as the scientific public are concerned. Whe- 
ther the questions at issue will ever again be brought 
prominently before the world by the people most in- 
terested remains to be seen, 





THE Berlin National Gallery is té be roofed,in during the current 
year, and will probably be completed in about three years from the 
present time, 

MgcHANICAL INDUSTRY IN RUSSIA,—The tus of a great 
mechanical and ironworks company have just been published 
— o Eee hae Keo y will und “3 manufacture of 

a ‘or ship and rolling stock for railways, &c. 

¢ capital has been fixed at 2,500,000 roubles, Altogether the 
seems to be dine of some importance; 
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Spon’s Dictionary of Engineering : Civil, Mechanical, Military, 
and Naval ; with Technical Terms in French, German, Italian, 
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N. Spon, 48, Charing Cross. 1870. 

{THIRD NOTICE. ] 

Att works of a literary character intended for instruction, 
whether originals or compilations, should possess the es- 
sential features of method, lucidity, and simplicity. The 
first of these is indispensable in a dictionary, in order to 
prevent any anachronism in the knowledge acquired by 
the perusal of any particular article. For instance, if a 
student, in perusing the article “Bridge” in the present 
volume—which we now propose to review as one cf 
the two typical articles selected, for reasons explained 
in our notice of this work—were to receive insensibly the 
impression on his mind that iron bridges were anterior to 
those of stone or timber, it could only be attributed to a 
want of order or methodical arrangement in the context. 
A dictionary such as this is an explanatory history of the 
words or subjects of which it treats, and all histories are 
compiled upon a chronological basis. Lucidity and simpli- 
city are equally important in books of this nature, as many 
a student anxious for information, eager to learn, and 
willing to study hard and zealously, has been compelled to 
renounce this task in sheer despair by the artificial ob- 
stacles placed in his path. The draught of knowledge is 
sometimes so bitter that the strongest palate cannot relish 
it. At the commencement of the article under notice, 
allusion is made to the careless manner in which writers 
on mechanics illustrate the various problems and examples 
referred to. Unfortunately this remark is but too true, 
as it is seldom that really good diagrams, fully explaining 
the text, accompany our scientific treatises. But, while 
recognising this fact, the distinction between mathematical 
and geometrical analysis must be taken into account. In 
mathematics we perceive nothing ; we understand every- 
thing. Whatever is true of A and B is also true of 
any values of A and B, When it is assumed that A and 
B are two right lines of equal length, or that angle 9 equal 
29', there is no necessity for the actual equality being 
represented in the sketch or diagram. ‘The assumption is 
suflicient; the data being seen in the mind, not by the 
senses, the solution of the problem is effected by the 
same intellectual agency. On the other hand, in working 
out a geometrical problem with pencil and compasses, the 
equality or non-equality of any two lines, angles, or figures, 
is at once perceptible to the eye, and should be rendered 
so in diagrams, since in this case we perceive everything 
and assume nothing. In this respect Mr. Byrne’s paper 
on bridges leaves little to be desired. 

The definition given at page 667 of a strut and tie is only 
correct when the bar is acted upon by one force only. The 
bars composing parts of the trussing or framing of roofs 
and bridges are exposed to forces or strains of a double 
nature. They are subjected to simultaneous strains of both 
compression and tension. Under these circumstances the 
definition of the distinction between struts and ties would 
be somewhat extended, and might be thus stated :—“ A 
bar is called a strut or tie, according as the algebraical 
sum of the forces acting upon it is a thrust ora pull.” 
This remark will of course apply to Fig. 1355, which re- 
presents very clearly and neatly the method of distinguish- 
ing ties from struts, when the bars are supposed to be 
acted upon by one force only. Students, and those who 
are learning to calculate the strains upon braced structures, 
will do well to keep this little diagram before them. The 
equilibrium of forces, both tensile and compressive, is 
treated of in the usual manner, both by diagrams and cal- 
culation, and some simple theoretical examples are given 
which the reader should work out for himself. 

Having enunciated the leading principles which govern 
the action of different forces, the author selects some actual 
structures, mostly of wood, in which these principles 
are practically exemplified. Timber bridges among 
ourselves are now obsolete specimens of engineering, 
and they are being replaced in America by iron 
ones whenever circumstances permit. One of the dis- 
tinguishing features of some of the American trussed 
timber bridges was the attempt to combine the 
arch and the truss together, so that, when united, they 
might carry a load which individually they would have 
been unable to support. Like all combinations of this 
description, the attempt eventuated in failure, and finally 
the arch was altogether abandoned, and a form of truss 
sought for which would be able to dispense with all such 
extraneous assistance. The reason of the failure, and the 
defect of the practical application of the theory of this 
combined system, is exceedingly well explained. It is re- 
marked that there is “no curve of equilibrium for the 
variable load of a passing train.” 'This is strictly correct, but 
the curve may be assumed to be approximatively represented 
by an ellipse. Some eight or nine diagrams are introduced 
for the purpose of elucidating the general action of the 
strains upon the different timber trusses, but they are 
equally useful for similar structures of any material. Had 
a few simple rules been added here for determining, either 
by calculation or diagram, the amount of the strains upon 
the different members of the trusses, they would have 
very much enhanced the value of this part of the 
article. It should be observed that the central post 
b, in Fig. 1382, is altogether free from strain, the 
whole of the weight being transferred in equal sub- 
divisions to the abutments by the diagonal struts 
on each side of it. The same is true for Fig. 1383, but the 
conditions are exactly reversed in Fig. 1384, where the 
struts and ties change places. In this instance the central 
strut sustains the aale of the weight, and transfers it to 
the ties on each side of it for ultimate transmission to the 
points of support. The fallacy of supposing that a mere 
alteration of details in the — of the component 
parts of the bracing could affect the absolute strength of the 
whole truss is well pointed out, and reference is made to a 
couple of experiments undertaken with the view of deter- 
mining the question. Two models were made—one on 
each system—of equal height and length of truss, Each 





contained the same sectional area of chords, and the work« 
manship was rendered as nearly identical as possible, In 
the course of the experiment the same effects were pro« 


duced upon each by the same weight, with respeet to distor= 
tion and other particulars; and, finally, the difference be- 
tween the actual breaking weights was scarcely appreciable: 
Particular attention should be paid to the Figs. 1386 and 
1390, and the description of them. They illustrate in an 
admirably clear and simple manner the difference that 
attends the strains brougnt upon the braces in a girder or 
beam with the upper member horizontal, and when that 
member is curved, as takes place in a bowstring girder. It 
is frequently a puzzle to the beginner to comprehend the 
reason why exactly the same process of determining by geo- 
metrical analysis, the strains upon the flanges and web of 
a horizontal girder will not answer in that of a girder with 
a curved upper flange. Let him carefully peruse the con- 
tents of page 677, and he will understand the whole sub- 
ject thoroughly. It will explain to him how, with a uni- 
form load, the bars in the web of a bowstring girder are 
all in tension, instead of being in tension and compression 
are as occurs in the diagonals of a Warren or lattice 
am, 

We confess we do not quite endorse the enthusiastic 
eulogy passed upon the Boliman truss, nor do we perceive 
in practice the particular merit of transferring the two sub- 
divisions of each weight respectively to the abutments by 
means of two oblique ties alone. ‘Theoretically, all that is 
required in the truss is a top flange, vertical uprights, 
which are struts, and a couple of ties extending from the 
lower extremity of each strut to the respective abutments. 
Practically, it is necessary to have a bottom flange and in- 
termediate diagonal ties between the uprights, which have 
no strain upon them, supposing that the other members do 
their own duty, which is very doubtful. The admission 
that the intermediate diagonal ties “ are, therefore, used as 
a safeguard only in case of the fracture of any of the prin- 
cipal suspension rods,” is one which cannot possibly be 
allowed by engineers, and demonstrates at once the inhe- 
rent upsoundness of the whole system. What would be 
thought if Mr. Hawkshaw proposed to add suspension 
chains to his Charing Cross bridge, “in case of the fracture 
of any of the principal” parts of his girders? To advocate 
such a principle is retrograding to the time of Stephenson, 
when certain timorous persous declared the Britannia tube 
required the aid of suspension chains to support it; but the 
designer, from the first, maintained that they were totally 
unnecessary, and the event proved the accuracy of his 
opinion. ‘There is a self-evident axiom, “lf a bridge be 
made strong enough to carry a certain load, then it will 
earry it.” ‘The editor of Spon’s dictionary appears to ignore 
this axiom, and to hold up as a pattern for bridge-building 
a type of construction that is not made strong enough 
to carry its load, but has its strength supplemented, and 
the chance of failure anticipated and provided for by the 
introduction of what ought to be superfiuous members. 
An ordinary lattice girder requires an upper and lower 
flange, and diagonal struts and ties, but no uprights nor 
long oblique ties, and will be founda far more reliable 
structure than the one in question. The merit of the 
truss is but very little enhanced by the test to which it 
was subjected, which consisted in running engines over 
it at a speed not exceeding eight miles per hour. A glance 
at Fig. 1397 will at once pomt out that the local strain 
on the upper boom is very heavy, siuce the uprights, or 
the points of application of the load, are 16ft, apart. It is 
generally overlooked by writers who advocate these very 
open trusses, that one of the advantages of the lattice 
principle is, that by the more frequent intersections of the 
flanges and web the strains are much more uniformly 
diffused over the flanges, and all sudden, or per saltum 
strains avoided. The greater the velocity at which the 
load travels, the more severely will these be felt. In the 
test to which we have alluded the greatest moving load 
on each girder per foot run was but a little over half 
aton. Considering that a large amount of extraneous 
material was introduced into the structure to provide for 
the chance of the girders failing with a load of half a ton 
per running foot, moving at a maximum velocity of eight 
miles per hour, it can hardly be regarded as a type likely 
to be adopted by engineers of the present day. The 
next twenty-five pages are principally extracted from 
the posthumous work of Mr. J. A. Roebling, an able 
and clever engineer. It deals with the question of the para- 
bolic truss, which is a combination of the arch and cable, or 
suspension principle. Take away the chord or string of a 
bowstring girder, substitute an inverted arch, and you have 
the parabolic truss. It is alleged that the carrying power 
of the system is doubled. but to imagine, at the same 
time, that the quantity of material is constant, is a fallacy. 
In other words, it is asserted that, with the same amount 
of material, the parabolic truss will support double the load 
that a bowstring girder can carry. An inspection of 
Fig. 1426 will, of itself, serve to dispel this idea. In the 
first place, the cable or inverted arch is considerably longer 
than the chord; and, in the second, the ~— of the girder, 
and consequently of the bracing, is doubled. Moreover, 
although it is stated that the chord is removed, this is 
really not the fact, practically, since a deck beam 9in. deep 
runs the whole length of the structure. We fancy this beam 
would beara pretty fair proportion, so far as its sectionalarea 
was concerned, to that of the chord of the bowstring girder. 
If to this be added the towers, the innumerable suspension 
rods and stays, and the intermediate bracing and trussing, 
it may be fairly asked, where is the saving of material ? 
The essential feature in economical bridge-building is to 
have as few idle members as possible — that is, so to 
arrange the parts that, while they act as stiffeners, they 
also perform their duty in supporting and transferring the 
load from point to point. It is one of the principal 
merits of the lattice and bowstring types, that the bars 
of the web can, if scientifically aud skilfully designed, be 
made not only to carry their own share of the load, but to 
act as stiffeners as well. In the case of all cable and sus- 
pension bridges this condition is impossible. Let the 
reader inspect Fig. 1428, and he will gain some idea of the 
enormous amount of extraneous material required for 
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tiffening and rendering rigid the parabolic truss. Before | 
aking leave of all these American types of bridges, some | 
of which are perfectly obsolete, it may be safely stated that 
none of them, either theoretically or practically, come up 
to our standard of a railway bridge, and until it can be | 
shown that they do reach that standard it is of no use to 
put them forward as models worthy of imitation. We 
should like to know what Captain Tyler, R.E., would say | 
to the idea of testing a railway girder with a maximum 
load of half a ton per foot run at a maximum velocity of 
eight miles. He would probably exclaim, “ Make your 
bridge strong and rigid enough to carry an express train 
at fifty or sixty miles an hour, and I will pass it.” We 
have no hesitation in stating that to fulfil this condition 
a bowstring girder, 500ft. in span, could be constructed 
cheaper than any combination of the arch and cable system. 

The introduction of iron bridges for railway purposes 
gave the death-blow to skew bridges of stone and brick, 
especially of the former material. It is rarely that a 
skew arch is constructed at present, and, when it 
is, it is generally turned in brick, which teaches 
the beginner little or nothing respecting the prin- 
ciple, as there is no working of the stones, no twist- 
ing rules, and none of the calculations required which 
demand both care and patience. The only good book on 
the subject is Buck’s. Hart’s is badly written, and Bash- 
forth’s is too complicated, although the plates in the last- 
mentioned volume are excellent. It is a pity that 
in the present volume Fig. 1464 is so terribly con- 
fused, as it is very difficult to follow the text. 
Those who have built skew bridges on the helicoidal 
principle are aware of the defect mentioned in 
the article. When the angle of skew exceeds a certain 
limit the outside rings near the springings at the obtuse 
quoins have to be maintained in their place after being set, 
by small pieces of timber nailed on to the laggings, which 
are removed when the arch is keyed in. ‘The different 
methods of building arches on the skew are well explained; 
but we would advise the student to make a small model as 
well as the drawings and calculations, if he desires to 
become thoroughly master of this somewhat intricate 
subject. It is possible that this defect in the helicoidal 
arrangement is overrated, the tendency to slip outwards, 
although very apparent in the process of building, being 
completely negatived so soon as the whole course from 
skew back to skew back is completed. A short paragraph 
is devoted to the Britannia Bridge, which calls for no 
special notice, unless it be to inquire what Fig. 1488 is 
intended for. From the text it would appear to be meant 
to represent a section of a single plate girder, but the 
inequality of the upper and lower flanges forbids this 
interpretation to be put on it. As a rule, the upper and 
lower flanges of a wrought iron girder, of auy type what- 
ever, have an equal net sectional area. If there be any 
difference, the upper hasa greater section than the lower, since 
wrought iron is weaker in compression than in tension. 
It is difficult to comprehend exactly what the author in- 
‘ends by the remark, ‘‘To obviate this inconvenience, the 
German engineers have endeavoured to replace the solid 
walls of the beams by walls of trellis work; but this system, 
in which one of the sets of the bars forming the trellis is 
elongated, while the other is compressed, does not afford 
sufficient solidity.” As we understand, this signifies that 
open web girders were substituted for solid or plate beams. 
lf so, surely the editor does not mean to assert that a lattice 
bridge cannot be built as securely, and made as reliable, 
as one on the plate principle. It was stated in the report 
of the Royal Commission appointed more than twenty 
years ago to investigate the question of the application of 
iron to railway purposes, that “lattice girders appear to 
be of doubtful merit,” but the excuse that existed at that 
time for the mistake is no longer available. Experience 
has long since established not only the security, but the 
superior economy of the open web type of girder, which 
gradually increased in favour with engmeers as the prin- 
ciples which governed its construction and design became 
more fully recognised and understood. 

Pure suspension bridges, of which an excellent mathe- 
matical investigation is given, occupying half a dozen 
pages, have not yet arrived at the status of a railway 
bridge, nor is there any apparent likelihood that they ever 
will. Since Brunel threw his chains over the Thames at 
Hungerford, we have not made one atom of progress 
towards rendering these structures available for the severe 
ordeal of steam locomotive traffic. They are just where 
they were in that respect, though they have been employed 
in many instances, for road purposes with complete suc- 
cess. The article may be said to conclude with a descrip- 
tion of the Charing Cross railway bridge over the Thames, 
with the details of which our readers are all familiar. 
Something more might have been said respecting the 
advantages of continuity in girders, as that subject was 
touched upon in the description. The Boyne Viaduct, 
which is one of the best examples extant of a jattice girder, 
is constructed on the continuous principle, having centre 
spans of 240ft., and side spans of about half that amount. 
The warmest advocates for the continuous system are the 
French engineers, but they unquestionably stretch their 
partiality too far. If the load were uniform and fixed, 
the continuity of the several girders would be perfect, since 
the points of contrary flexure would remain stationary, 
aud there would be no ambiguity respecting the nature of 
the strains upon the flanges. But with a heavy moving 
load this advantage is destroyed. The points of contrary 
flexure must shift, to adapt themselves to the different 
positions of the load, and parts of the flanges are thereby 
subjected to alternate strains of tension and compression. 
This principle should never be adopted in structures where 
the foundation is bad, nor is there any advantage in em- 
ploying it for spans of less than 160ft. 

Considering this article “Bridge” as a whole, it 
must be candidly acknowledged that it contains a 
great deal of theory and very little practice, parti- 
cularly of a modern description. There appears to be 
throughout it, a straining after investigations relating 
to obsolete and imperfect forms of construction, rather than 





to those systems which are in daily use among us,and which 


long tried experience has grosed beyond a doubt to be 
feasible and trustworthy. hile a considerable amount of 
space is devoted to an examination of the respective merits 
of different kinds of trusses, chiefly American, which pos- 
sess little or no interest in the present day, there is nothing 


| mentioned respecting the comparative advantages of the 


forms most used in England and on the Continent. 
The Warren, the plate, the lattice, the bowstring, 
the arch, solid aud braced, all possess individual claims 
upon the notice of engineers, which are altogether ignored. 
Anyone inclined to severe criticism might possibly remark, 
that the article should be read to know what bridges were, 
not what they are. There is a peculiar class of structures 
which has attracted some observation, termed cantilever 
bridges. We co not believe in their superior merit over 
the other forms, but in a work professing to bring the 
history of the subject down to the year 1870, they cer- 
tainly ought to have been mentioned. The same may be 
said of the Saltash Bridge, not merely because it is a large 
and splendid monument of engineering skill, but because 
it is the sole representative of a particular type of con- 
struction. Without for a moment undervaluing the elabo- 
rate mathematical investigation relating to suspension 


bridges, yet unquestionably some practical information | 
should have been imparted with regard to the various | 


designs, such as those of Dredge, Ordish, and other en- 
gineers, who have made this subject their especial study. 
Theoretically valuable, the article “ Bridge” is practically 
imperfect. 


Service des Eaux d’Egoit, dc. Compte Rendu des Travaue et des 
Resultats. 

This is the report of the engineers M. Mille and A. 
Duraud Claye, who have charge of the experiments and 
works connected with the application of the sewage of 
Paris. 

The report itself has been already noticed in Tur En- 
GINEER (April 22nd), but it is right to say that this full 
official document is drawn up with great care, and contains 
a mass of valuable tabulated results general and chemical. 
It occupies eighty-five closely lithographed pages. The 
atlas of seven double quarto plates that accompanies the 
report is executed with that elegant minuteness and perspi- 
cuity which we almost envy in our neighbours. There are 
plans of the whole system of sewer collectors, and of the 
district where the experiments are now in progress, and 
complete details of the buildings, machinery, pipes, reser- 
voirs, filtering basins—in short, of everything connected 
with the distribution, application, and purification of the 
sewage, executed in chromo-lithography with so much taste 
as to be almost artistic. In addition, there are elaborate 
diagrams, also printed in colours, of the quantities and 
variatious in the sewage for the whole year 1869; of the 
organic and inorgauic compositing of the sewage, with 
their averages and extraordinary variations ; and of the 
average temperature of the sewage in the collectors for 
every day in the year, with the direction and force of the 
wind. We advise our young friends especially to look 
through this report when they have an opportunity. 


PRIVATE BILLS. 

THE committees have resumed their duties, although as yet 
only partially. The following is an abstract of the state of 
business at the recess in so far as the Commons House is con- 
cerned. Forty bills have come from the Lords to the Commons, 
the Upper House having read these bills a third time and passed 
them. Including these bills, 197 have been read in the Com- 
mons a first time, 149 bills a second time, and 40 bills a third 
time. Of the 197 bills read a first time in the House of .Com- 
mons, 28 have subsequently been rejected, withdrawn, or 
“put off for six months.” The case of the Metropolitan Dis- 
trict Railway Company, discussed in the House on Wednesday, 
on the motion for the third reading, has been by far the most 
interesting and important item of the week in connection with 
private bill legislation. 

THURSDAY EVENING. 

The adverse notice of Mr. Crawfurd, on the Metropolitan District 
Railway Bill, which stood onthe notes and proceedings for Wednes- 
day, was adjourned till Jast evening, when, after a debate, the 
motion that the bill be read a third time and passed was carried 
by a majority of twenty-one ; the ayes being 200, and the noes 
179. The whips, it wiil be seen, had been at work to some pur- 
pose, and had done their work well. These officials were not, 
on this occasion, Government and Opposition, but City ana 
railway. ‘The principal feature of the bill thus approved, is the 
diversion of the metropolitan district line by a branch from 
Bread-street to the Mansion-house, instead of continuing the 
course eastwards by Cannon-street and Kastcheap to Tower-hill. 
The City authorities are likely to renew their opposition to the 
bill when it comes before the Upper House. The debate and 
division excited great interest among the many parties con- 
cerned, and the lobby—rather the great central hall—contained, 
during the process of voting, a large congregation, which at once 
melted away when the vote became known. 


ASSOCIATIONS AND STRIKES IN FRANCE. 
(From our own Correspondent). 

An important association has been formed, with a capital equal 
to a million sterling, under the title of the Union Metallurgique, 
the object of which is best described in the words of the pro- 
moters :—“ The founders of the Union Metallurgique desire to 
create establishments suited to cope victoriously with all British 
competition, and they have not proceeded by the creation of new 
works or the finding of new mines, but by grouping under one 
general direction the best organised mining associations, and 
which, in spite of their present isolation, have already secured 
an advantageous position.” This new ax<sociation now seeks to 
strengthen itself by the issue of 60,000 debentures of £20 each. 
By means of this additional capital, “the Union” proposes to 
transform Agde into a French Swansea by the establishment of 
vast foundries for all the metals except iron. 

The mines included in “ the Union” are seventeen in number 
—three in Savoy, St. George, St. Alban, and St. Pie:re ; La Croix 
aux Mines in the Vosges ; Sainte Marie, Haut-Rhin; Sainte 
Mandé and Plumelin, in Morbihan; Versilhac-Chambonnet, 
Haute-Loird ; two at Seix, one at Aulus, and one at Pouech, 
Ariége ; Alloue, Charente; Taleucieux and Largentidre, Ardéche; 
and Serves, Drome ; all of which produce silver, copper, lead, or 


zinc, and one colliery, that of Lalaie in the Bas-Rhin, 








If these associations have for their chief object the improve- 
ment of French trade, and especially in competition with Eng- 
land, there is little doubt that in the former case self protection 
against the demands of workmen has also been a leading cause. 

Another union—that of the master founders—has arisen 
directly out of the strike of their workmen ; and while the 
latter exhibit some unaccountable differences, to which I shall 
refer presently, the employers are clearly all of one mind. At 
their last meeting it was resolved that the demands of the leaders 
of the strike should not be complied with, that no workman 
should be taken on again while the strike continued, and 
foundries should only be~reopened by common accord 
amongst the proprietors, and when the workmen were disposed 
to come back. The four great engineers of Paris only objected 
to the last condition on the ground that they only cast for their 
own purposes, and not for the trade. The workmen invited 
the masters to attend the meeting of the former, but they 
not only declined to attend any such meeting, but also to see or 
correspond with any of the men or their delegates. Moreover, 
the master founders have come to the determination of forming 
themselves into a permanent association. 

As regards the men, there is evidently indecision. 


The foun- 


| ders employed by the company of Cail and Co. only ask for an in- 


crease of fifty centimes a day, while those of other firms have 
adopted a minimum payment of sixty centimes per hour, and 
demand a voice in the appointment of their foremen. The case 
is very similar with the sugar refiners, who demanded an increase 
of fifty centimes a day, and, upon the employers offering half that 
sum, all accepted it as a temporary measure, except the men of 
one firm, who are still out. 

It is a fortunate thing that these brawny firemen have kept 
the peace, and thus escaped the misery of incarceration ; but 
they have already inflicted great s) ing on a large number of 
their fellow men and their families. The labourers in the foun- 
dries are, of course, without work, and the workmen in many 
of the metal trades are becoming so for want of castings. The 
ironfounders number about 1300 in Paris, and the foundry 
labourers 800 to 1000. Should the other founders and moulders 
join in the strike, some 15,000 men would be without work, and 
then the dangers of collisions would be very great, to say no- 
thing of the pecuniary loss and the stoppage of ail business, 

At a general meeting of the men on strike, which took place 
the other day in the notorious Republican hall the “ Salle de la 
i ” there was a large number of founders, masons, 
sugar refiners, and railway employés present, and the committee 
of workmen nominated M, Rochefort honorary president. A 
general strike was advocated, and it was contidently asserted 
that the masons, bricklayers, and other trades would turn out 
almost immediately. It is evident what society might expect if 
M. Rochefort’s amiable party had its own way. 

At present, although the founders are very determined, and 
even those of them who had resumed work have quitted the 
shops again, their example has not yet been followed by other 
classes of men in the metal trades in Paris, but it has had its 
effect at Evreaux and Rouen. Several of the foundries in both 
towns are deserted, and there seems great danger of the strike 
becoming general ; the number of hands is said to be about 
two thousand. At the important foundry of Jean, at Evreaux, 
the men have not struck, but i: is said that the head of the firm 
has acceded to the men’s demands, 

It is impossible to say how much political excitement may 
have to do with these strikes; but there is one thing pretty 
clear now, namely, that neither France nor ary other country 
can hope to extend its manufactures and come into competition 
with tue rest of the world, and at the same time long retain the 
advantage of lower wages as compared with its rivals; the law 
of supply and demand cannot be set aside. 












THOMAS DITCHBURN, 

Ir is with much regret that we have to record the decease of 
Mr. Thomas Ditchburn, one of the pioneers of iron shipbuilding 
on the Thames, 

The late Mr, Ditchburn served his apprenticeship in Chatham 
Dockyard, under Sir Robert Seppings, with whom he was a 
favourite pupil, being employed much by him in making models 
and trying experiments in connection with his numerous inven- 
tions. About the year 1824 he undertook the management of the 
extensive shipbuilding establishment of Messrs. Fletcher and 
Fearnell, at Limehouse. But while engaged here in constructing 
wooden vessels he became convinced that iron was a better 
material than wood for shipbuilding purposes, and at once set 
about establishing himself in business as a builder of ships of iron 
as well as wood. To facilitate this object he entered into partner- 
ship with Mr. C. Mare, and commenced business at Deptford. One 
of the first iron ships built by the firm of Ditchburn and Mare was 
for the Russian Government, and was named the Inkerman. She 
was a small vessel of shallow draught of water, and was so greata 
success that the new firm immediately afterwards obtained orders 


for several small vessels to run on the Thames above London 
Bridge. These little vessels were named Starlight, Daylight, 


Moonlight, and Twilight, their engines being made by Messrs. 
John Penn and Son, of Greenwich. So great was the success of 
these iron boats that the firm was immediately employed to build 
numerous iron river boats of various sizes. Several for the Wool- 
wich and Greenwich service, others for the Gravesend, Harwich, 
and Ipswich companies—indeed, orders came in so rapidly that the 
firm found it necessary to seek for better and more extensive pre- 
mises. The result was the establishment of the works at the 
Orchard Yard, Blackwall, now in the occupation of the Thames 
Iron and Shipbuilding Company. The firm of Messrs. Ditchburn 
and Mare now became known all over the world, and vessels of 
every description were rapidly coustructed for numerous companies 
and corporations, as well as for the British and foreign Govern- 
ments for service in the North Sea, in the British Channel, on the 
Rhine, in the Mediterranean, the Black Sea, the Baltic, on the 
Swiss lakes, and on the English and Scotch rivers. Thus in all 
parts of the world iron steam vessels designed by Mr. Ditchburn, 
and built by Messrs. Ditchburn and Mare, were found making 
known the advantages of the new material (iron), and laying the 
foundation of nearly all those lines of packet steamers now so 
numerous and celebrated. 

About the year 1844 Mr. Ditchburn was employed by the Lords 
of the Admiralty to design and construct for her Majesty's use a 
steam yacht, which was named the Fairy. 

Having narrowly watched the experiments of Ericsson and 
Smith, Mr. Ditchburn became s» thoroughly satisfied that the 
screw propeller was an improvement on the paddle-wheel, that he 
recommended the authorities to adopt that mode of propulsion. 
The Fairy wasaccordingly fitted with a screwpropeller, which vessel 
was the first fitted with the screw propeller in the British navy, 
and her excellent performances have hitherto been unsurpassed. 


A Prospectus has been issued of the Crystal Palace Baths Com. 
pany (Limited), with a capital of £12,000, in shares of £5, 

BorLer ExpLosion NeaR TRURO.—It will hardly be believed, 
but is nevertheless true, that glass water gauges are almost un- 

own in Cornwall. A boiler exploded on Monday at Wheal 
an because it was short of water, killing one man and injuring 
another, simply, we think, because the only means of knowing 
where the water level was consisted of two gauge-cocks, 
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ON our opening page will be seen three sections of a new iron 
building now being constructed at Glasgow, by Messrs. Laidlaw 
and Sons. The building is intended to be erected at Santiago, for 
the purposes of a general market. The construction of this piece 
of iron architecture is in itself a study, and we, therefore, feel 
much pleasure in fully illustrating the work in detail, from 
drawings placed at our disposal by Mr, Woods, the engineer of 
the work. 

The general plan of the market was furnished by the Munici- 
pality of Santiago to the engineer, with instructions to provide a 
suitable structure of a highly decorative character. This order has 
been fully carried out by Mr. Woods, with the assistance of Mr. 
T. W. Goodman and Mr. Charles H. Driver, architects. 

The material used in the construction of the building is chiefly 
cast iron, secured by wrought bolts and nuts, tie-rods, &c.; but 
the methods of jointing the various portions are of such a cha- 
racter that the structure will be as sound as though it were of 
wrought iren, and have one great feature in its favour, that is 
to say, its cheapness, when compared with the cost of wrought 
iron. ts 

The market building will stand in the centre of a quadrangle 
already surrounded by butchers’ stalls, as can be seen from the 
plan given above. ‘The space will be covered in by a group of 
nine separate roofs, as shown by the sections, and by a low corridor 
roof, which will be adjacent to the butchers’ stalls. The central 
or great roof is surmounted by the dome, the details of which will 
appear in our next impression. The angles of the building are 
occupied by four roofs, which in themselves form features of taste 
in the design, and as the central roof, these are hipped each way, 
thus forming fine pavilions beneath, all well ventilated and lighted. 
Four oblong spaces may be observed on the plan; one of these 
adjoins each side of the quadrangle. These areas are roofed at a 
lower level, so that one has but to look at our wood engravings 
on page 262 to see the beautiful effect produced by this mode of 
treatment. 

The castings have been arranged in short lengths, so that with 
careful packing and marking we do not see the necessity for more 
than duplicates of any portion of the structure being shipped; in 
fact, the objection is that when elaborate iron work has to be ex- 
ported—two structures must be sent instead of one. The bolting 
together of the iron work, together with a most ingenious con- 
trivance for holding the ends of the girders on the top of the 
capitals of the columns, will give an unbroken line of girder from 
point to point. The angle columns of the dome are 8in. square, 
and about 17ft. 9in. in length. The arcade is formed by moulded 
columns, with capitals, bases, and arched heads, having flanges 
formed at the bottom end, so as to fit to the box girder with a 
piece of metal din. thick, moulded and socketed into the angle 
junction piece. Thearched portions will be fixed to the upper girder 
directly under the dome. The upper girder under the dome is 
shown, lft. Sin. deep and 15ft. 6in. long; the bottom flange 7in. 
by #in., the top flange 6in. by jin., and the web of jin. metal, 
having moulded panels on the one side, and flanges for fixing the 
moulded trusses cast on the other side. The moulded and foliated 
trusses are fixed to the girders by bolts of 4in. wrought iron. The 
dome is formed by curved rafters. The No. 4 hip rafters are 8in. 
in depth and 18ft. Gin. long, and have lin. metal flanges 44in. 
wide, web of fin. A flange is also formed at the lower end for 
fixing the upper girder. Two sockets are cast on each hip rafter 
to receive the tie-rods, which latter are fixed into their places by 
turned pins of wrought iron, each lin. diam. The common rafters 
are cast of the same type as the last named, but 14ft. in length 
and 12ft. respectively, and 64in. in depth; the flanges, at their top 
and bottom ends, are 3in. wide and fin. thick; and, of course, 
flanges for fixing to the girders. A four-way junction piece is 
formed in the crown of the dome, ——. aring to receive the 
socket of the flagstaff; to this piece the hip rafters are fixed by 
4in. bolts. The socket to receive the flagstaff is of Zin. wrought 
iron, 5in. diameter and 6in. deep, and fixed to the ring and rafters 
by Jin. T-iron struts. The finials are of cast iron, each 3ft. Yin. 
in length, and the ornamental flower under the soffit 2ft. Sin. in 
diameter. The four hip rafters of the pavilion are fixed as before 
described, and the common rafters are also similar, but with 
mouldings cast on the lower flange, forming soffits. 

The No. 2 girders at end of roof under lantern are shown 1ft. 
Sin. deep, and 17ft. long each; and those at the side of the lantern 
of a like depth, but 32ft. Gin. in length, cast in lengths of 16ft. 
3in.; the flanges at top and bottom 8in. wide by jin. thick, with 
moulding on the bottom flange and fin. web. These are cast with 
moulded panels and ornamental flowers on both sides of web. 
The gutters at back of main girder are formed of jin. cast iron, 
flanged so as to receive a corrugated iron ~—— or water-way. 
The gutters are in lengths of 8ft. 3in., and when fitted will be 
jointed with iron cement. The lantern over the pavilion and 
intermediate roofs has cast iron trellis girders under it, and is orna- 
mented with cast foliage 1ft. 10in. deep, which ornamentation is 
bolted to the girder and the angle standard. The hip rafters of 
the lantern roof are of Jin. metal, 10in. in depth, 12ft. in length, 
flanges 6in. wide, moulded on both sides, and fixed to stan of 
trellis by 1}in. bolts of wrought and turned iron, 

The common rafters are of jin. metal. The top flange and web 
of gin.; bottom flange, 8in. deep, and about 9in. long; flanges, 5in. 
wide, and fixed to the girder and ridge. The feet of these common 
rafters are prolonged to serve as brackets for fixing corrugated 
iron. The ridge for the intermediate roofs is a cast trellis girder 
1ft, 10in. in depth, and 16ft. in length, of 4in. metal, with mould- 
ing on the bottom flange, and fixed at ends to the meeting box by 
lin. bolts, the meeting box being cast with sockets so as to receive 
the rafters. The ridge ventilator is formed in } oe metal, and is 
cast in lengths of 8ft., with flanges for fixing to the ridge and pur- 
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lins. Moulded angle brackets are fixed to the lower portion of the 
intermediate roofs, the spandrils being filled in with foliage of cast 
iron. These brackets are fixed to the columns by dovetailed 
joints, and to the rafters by }in. bolts. All the roofs of the centre 
block, pavilions, and low roofs, will be covered with galvanised and 
corrugated iron, No. 18, B.W. gauge, the iron, weighing 30o0z. tothe 
foot superficial, before being galvanised and corrugated, lapped and 
riveted together on the roof. The hips are to be covered by cast iron 
ridging as shown, properly socketed and fastened to hip rolls. The 
dome hill is covered with Vieille Montagne zinc, No. 15 gauge, cor- 
rugated and laid on boarding, and the hips of same covered with 
ornamental roll on wood core. The whole of the timber is of 
crown Memel. The framing at the back of the lattice girder is of 
timber, with a wrought sunk, weathered, and throated cill, 
6in. by 7in., and has standards all round, 6in. by 3in., and 6in. by 
4in., framed into the cill, and fixed to the iron work by jin. and 
tin. screw bolts. The glass is of rough plate, ;,in. thickness, 
and fitted into the grooves formed in the louvres, and will be secured 
by zinc strips screwed to the wood. The purlins are of pitch pine, 
8in. by 5in., fitted into the pockets before described as cast on the 
rafters to receive them. Pitch pine trusses, moulded as shown, are 
to be fixed on each side of the box girders, and fixed to the flanges 
by Zin. coach screws. The framing for ditto is formed with cill 6in. 
by 4in., head 6ft. 6in., andstancheons, tin. by3in. All theironwork 
will receive two coats of oil paint before leaving the foundry, the 
first coat being of red lead and oil. The woodwork, where not 
described, to be pitch pine, will be painted two coats of red lead 
and oil, and, when the building is erected permanently, finished as 
may be directed. The pitch pine will be varnished with copal 
twice. 

The butchers’ shops are already built on the four exterior 
sides of the quadrangle, and the iron and timber work which will 
be erected therein includes the materials necessary for forty-eight 
straight iron partitions, the whole furnished with rails and meat 
hooks ; and do twenty-four sets of wall brackets, with similar 
fittings for those already built. 

The framing of each of the forty-eight straight partitions con- 
sists of three cast iron standards formed as shown by the drawings, 
one being placed close to each wall and one in the centre of each 
partition. h standard is composed of two half standards, which 
are separate castings bolted together by six bolts of various sizes 
passing through the backs. Each standard will be bolted down to 
a heavy foundation-stone firmly bedded in the ground by two Lewis 
bolts. The top of the standards are finished by a wooden cornice, 
which will also serve to keep them in their proper vertical position. 
A space willbe left between the backs of each pairof half standards, 
except where the narrow chipping rib occurs around each bolt-hole. 
This space forms a groove, into which the vertical edges of the 
corrugated iron sheets will enter; and the width of this space, 
about fin., will be adjusted to fit the depth of the corrugations, so 
that the latter may be tightly gripped. Each half standard has 
two jaws for supporting as many rails carrying the meat hooks. 
For each of the four sets of corner partitions there are nine half 
standards. Three partitions meet at oblique angles, and the 
three meeting edges of the partitions are to be fixed by being 
gripped by three half standards of the same pattern as the others, 
thus forming a triple standard bolted together, with chipping ribs 
round the bolt-holes, and held down to a foundation stone as 
before described. The opposite edges of the partitions will be 
fixed between half standards placed next the walls in a similar 
way as the straight partitions, and finished with a wooden cornice. 
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solution of soap to some of the Thames water in a bottle, 
and on shaking up the mixture no frothing whatever 
resulted, because the lime salt in the Thames water had 
changed the soluble stearate of soda, or common soap, into 
the insoluble stearate of lime, or lime soap. Upon graiually 
adding more solution of soap to the Thames water, and frequently 
shaking the mixture, frothing was at last produced, because, 
when all the lime was precipitated by the first additions of soap, 
the surplus soap solution was free to produce the ordinary froth- 
ing effect. On this principle, by adding measured quantities of a 
pure solution of stearate of soda of known strength to different 
samples of river and pump water, the quantity of the solution 
added to each sample to neutralise the lime is a direct measure of 
the relative amount of hardness of the waters thus examined. 

Soap will not dissolve in salt water, and on mixing a solution of 
soap with a strong solution of salt a white precipitate is thrown 
down, which is nothing whatever but ordi soda soap. If a 
solution of potash soap be added to salt water stearate of soda, 
or the hard soda soap, is thrown down. At one time all the soda 
soaps of commerce were made in this way, because potash was once 
cheaper than soda, and it was found to be most economical to make 
a soft potash soap first, and to change it into soda soap by the aid 
ot salt water. Potash was in former times obtained from the ashes 
of land plants, and soda from the ashes of seaweeds ; the former 
being most plentiful, soda was necessarily dearer than potash, but 
now that soda is made from salt, soda is the cheapest of the two, 
and therefore gave rise to the present method of manufacturing 
soda soaps. Marine soaps are all made from cocoa-nut oil, which 
consists chiefly of other fatty matters than oleine, stearine, and 
palmitine, so forms a soap which is not decomposed by salt water. 
All the cocoa-nut oil soaps are very hard. ‘The ordinary soaps 
of commerce contain much water ; but the more water 
they contain the softer do they get, so that the sim- 

le, old-fashioned method of estimating the quality of soap 

y scratching it with the thumb-nail is really a very good 
one. Good mottled soap contains thirty per cent. or more 
of water, but if there be more than thirty-five per cent. of water 
in it it begins to soften too much. The great aim of soap manu- 
facturers is to sell as much water as possible at the price of soap, 
hence coca-nut oil is often used when making common soap because 
it produces soap of such hardness that it will bear the addition 
offorty five orfifty per cent. of water. ‘‘Thegreat ambitionofa soap 
maker” said a gentleman who was examined before a committee 
of the House of Commons, ‘is to make a yard of water stand 
upright.” Pure soap intended for use in chemistry is purified 
by treatment with alcohol. 

Dr. Odling next described the nature of an entirely different 
class of vegetable bodies from any of those about which he had 
previously spoken, namely, such as contain nitrogen, indigo, and 
many other vegetable colouring matters containing nitrogen, though 
there are plenty of vegetable products containing nitrogen, which 
are not colouring matters. Indigo is very readily oxidised, which 
makes it a most valuable substance for testing purposes in the 
hands of the chemist ; in illustration of this he coloured a large 
volume of water in a glass jar, by the addition of a little indigo, 
and on adding some chlorine water to the blue solu- 
tion the colour was at once discharged. Indigo contains 10°7 
per cent. of nitrogen. a ca is another substance containing 
nitrogen, and itis obtained from celery, asparagus, and other bleached 
plants, which may be very nice to eat, but are undoubtedly diseased. 
Caffeine and theine are the same thing, and not different sub- 

t , as was once thought; it is very remarkable that vege- 





The fixing and stability of the standards will be quite independent 
of the walls, the Lewis bolts doing the work. The straight par- 
titions will consist of two se’ te sheets of galvanised corrugated 
iron, No. 22 B.W.G., with 3in. flutes about Zin. deep, each sheet 
being 6ft. 74in. long horizontally, and 16ft. high, composed of 
eight plates about 2ft. 14in. wide. The bottom edge of these 
sheets will be flattened out about l4in., and stiffened by two narrow 
bars of wrought iron riveted on. The top edge will be similarly 
straightened out and clipped between the two parts of the wooden 
cornice. 

At each corner three partitions will meet, and be fixed by the 
triple standard before mentioned. On the brick partitions the 
meat rails are to be carried by cast iron wall brackets bolted 
through the walls. 

The meat rails for the straight partitions are to be straight bars 
of angle iron, 3in. by ldin. by 4in., placed with the greatest 
side vertical. These rails are each 13ft. 5in. long. Those for 
the corner — are similar; but bent round the corners at the 
triple standard. The front faces will be 3in. deep, polished. The 
rails are intended to be wedged fast in the jaws of the standards 
and brackets respectively, by hard wood keys previously baked. 
The meat hooks are to be steeled and tempered, straw colour, from 
2in. in length. They are to hang on the rails, and to be held at 
the back by a set screw. 

The sections are marked on plan respectively, A, A, B, B, C,C. 








RECENT LECTURES AT THE ROYAL 
INSTITUTION. 


Marcu 31st.—Tue CuHEemistry oF VEGETABLE Propucts. 


Dr. William Om F.R.S., in his eleventh lecture on the 
chemistry of vegetable a that the insolubility of 
lime-soap is a circumstance which is very useful in chemically 
estimating the “‘ hardness” of water. T'wo or three drops of solu- 
tion of ordinary soap were added to distilled water in a 
bottle, and on shaking up the mixture a considerable amount of 
frothing resulted. Next, he added two or three drops of the same 





table substances containing theine should have been independently 
discovered and used among all kinds of nations and tribes all over 
the world to make infusions for drinking purposes. The vege- 
table alkaloids, such as morphia, quinine, and strychnine, all con- 
tain nitrogen. 

Meat, with the blood and all the other soluble matters washed 
out of it, is fibrine, and vegetable gluten is so much like fibrine 
that it is scarcely possible to distinguish them ; gluten, in short, 
is vegetable flesh. Wheat gluten will swell into a cellular mass on 
the application, of heat, which is why it is so much valued to make 
into bread ; and the wheat grown in the south of Europe is richer 
in gluten than that which is grown in the northern parts of the 

tinent. Alb , resembling that of white of egg, is found 
in many vegetables, more especially in the parsnip, and the juice 
of the parsnip when boiled tes like white of egg. Vege- 
table albumen is undistinguishablefromanimalalbumen. Caseine, 
the substance so plentiful in cheese, results from the acidulation 
of milk ; it is very plentiful also in peas and beans ; in fact, the 
Chinese make cheese by dissolving the soluble matter out of peas ; 
the liquid also contains a little alb The nitrogen of vege- 
table produce is derived from the soil and not from the atmosphere. 
That vegetable substances contain nitrogen may be proved by heat- 
ing them in a red-hot tube, then passing the gas produced through 
some liquid which will absorb the carbonic acid, and the rest of 
the gas evolved will be found to be nitrogen. 











Tue Sugz CaNAL.—According to Le Gaulois the great steam 
navigation companies are not too well satisfied with the results of 
their use of the Suez Canal. The Impératrice, belonging to the 
Messageries Im 8 ed damage d her e. Three 
blades of her screw were broken. The Smyrne, baloaging to the 
same company, met with a like casualty. The Europe lost two 
blades of her screw, the H ly also two blades, and the Afrique 
three blades. The Corpie (?) and the Nubia, English steamers, 
were com to return to Suez for repairs. An Egyptian 
steamer had her screw completely broken. These accidents all 
occurred within six weeks, 
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LETTERS TO THE EDITOR. 
« ( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





HYDRAULIC JOINTS. 
Srr,—I have been unavoidably prevented from forwarding the 


drawings as promised for making leathers and pipe joints for | nearly thirty-five years, and I think 








hydraulic presses, which Inow™enclose ; and your readers may 
judge of the merits thereof, as compared with your correspondent’s 
of the 3rd December last. Fig. lis a section of a 12in. collar when 
finished and ready for insertion in the cylinder groove. Fig. 2 is 





a section of a 12in. cylinder with the collar and wood packings or 
prope ready for use. Fig. 3 is a section of a die for making cupped 
ers for the pump plunger. Fig. 4 is a section of hydraulic 
— showing the cupped leathers, also the pipe end joint with 
eather washer. Fig. 5 is a section of pipe end coupling, with right 
or right and left-hand screw. Fig. 6 is a die for ing leather 

collars generally made by ieee bolt head in the vice. 
I have been a maker of hydraulic page for various purposes 
am right when I say that I 


EL LLL EEE, 


fitted [up the first presses and pumps for making oil cake in this 
country, and am of opinion that your correspondent’s “* hints” on 
the construction of hydraulic joints are more calculated to mislead 
than to instruct. Henry Harrison, 





LOCOMOTIVE ENGINES. 

” §rk,—Having seen much controversy in THE ENGINEER and other 

apers as to the best and cheapest railways for our colonies and 
fo branch lines as feeders to main trunk lines, and also having 
noticed the unwillingness of our 
first-class civil engineers to in- 
troduce any break of gauge, I 
am anxious, in default of a better 
advocate, to lay before you a 
plan to suit all reasonable dis- 
putants. I submit diagrams of 
the present plan of locomotive , 
engines which produces great os- 
cillation, also two of my plans 
which avoid oscillation, asI have 
elsewere described. Engines and 
carriages, rails and bridges, may, 
with care, be made as light for 
the 4ft. 84in or 5ft. 3in. gauge, 
as those already supplied for 
the 34ft. gauge, so long as en- 
gines are produced without os- 
cillation. I therefore beg you 
will insert my system, which may 
throw a new light on the matter; 
and I hope may meet the require- 
ments of all parties concerned. 

THoMAS DuNN. 
Pendleton, Manchester. 





VARROW GAUGE RAILWAYS. 
Pa ane merits 
of the Fairlie engine pitted against 
other engines for roads of the 
same gauge 0 not propose to 
discuss, for a very good reason— 
the one poin out by Mr. 
Fairlie. I feel convinced that it 
is better suited than any other 
for narrow gauge roads; in fact, 
I am quite prepared to admit 
that if the Fairlie engine had 
not been invented narrow gauge 
roads would have proved an utter 
failure. Mr. Fairlie will, in turn, 
I trust, acknowledge that in 
ciaiming credit for the wonderful 
performance of the Little Wonder 
on a lft. Ildin. gauge, with 
curves of ljin. chains radius, he 
admits that the tractive resist- 
ance on such roads is much 
greater than on wider gauge 
roads, with better curves. This, 
then, is the point under discus- 
sion—Is the superiority of the 
wider gauge roads so great as 
to justify the extra outlay in construction? Mr. Fairlie must 
acknowledge that the stoppage at Tan-y-bwlch did seriously affect 
peti A the rae to pay sy — Wonder was subjected. 
‘Morning as intended, would not probabl 
have been interfered with + tem ordinary traffic of the Aan Can 
> Fairlie state what was the pressure when leaving Portmad: 
when arriving at es ot when leaving Tan-y-bwich, an 
ni 


paragraph over again he will find 
that I have not stated that the 7ft. ou is the best, although I 
ae that 7ft. gauge engines may be constructed to carry 
eavier loads up stee; Rape on . . gauge engines, and that 
. on Mr. Fowler’s or any other system, 
cannot be built of equal power to most 7ft. wh engines now in 
existence. In my last letter I contrasted : roads with 
caus anal en to ipetade both the di Shin. and the 
find any material difference between the first cost oat Gomi. 
tenance of the two systems is more nice than wise. The has 
been printed 5ft. 3in., but in m manuscript it is written bf. 
Par Eg ee if yt —— can build 3ft. Gin. gauge 
engin: as an area 





same amount of work as the 4ft. 8hin. with its present engines. 

It does not follow from this, however, that my assertion that the 

heating surface varies as the square of the gauge approximately, 

18 Wrong. I suppose Mr. Fairlie will admit that so far as heating 
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surface and boilers are concerned, whatever pattern engine is best 
for one gauge will be best for another. If this be the case, since 
every line or dimension in one engine will be to the corresponding 
one of the other in the ratio of the respective gauges, the whole 
surface area of the one will be to that of the other as the squares 
of the gauges. 

Will Mr. Fairlie demonstrate the falsity of my analysi 
of the traffic statistics given in your Fy on the Fes- 
sce, Md he cannot do so, will he candidly admit that experi- 
ence not shown that 2ft. gauge trucks are more profitable than 
5ft. gauge trucks? During the course of this discussion the 
12 per cent. dividend paid by the Festiniog has been held to prove 
conclusively its ially. t success has been 
attributed to its being ae adapted to the traffic. My 
argument, on the contrary, has been that in spite of this traffic, 
great in amount, and specially adapted for narrow gauge trucks, as 
it is, and the bulk of it down hill, the Festiniog ool tani pa: 

expenses if tition rates were pele | 








wo! di 

There is but one wa of. controverting the argument ; I 

have already pointed i out. How many of your readers 
endorse Fairlie’s statement, that experience has 

shown that 2ft. gauge wagons are it to meet all the 

requirements of commerce. The concluding words, “on the 


testimony,” either refer to the wagons on the Festiniog, or 
to the commercial accommodation ad. | ~s 


on the Festiniog. If 





the latter only, the experience there obtained is no guide as to the 
adaptability of 2ft. gauge wagons for other sorts of traffic. I have 
already shown that in the case of coal, the carriage of which 
one would consider very well suited for narrow gauge roads, a 
train of coal on the Festiniog is more than twice as long 
as a train of the same weight on 4ft. Shin. gauge, although 
the width of the latter is limited by the regulations 
of the Board of Trade, which appear to have been dis- 
pensed with in the case of the Festiniog. Not 100 miles 
from Portmadoc the opening of a line was delayed until the lining 
of the tunnel was taken out and the tunnel widened, so that the 
doors of the carriages would not touch the sides in passing 
through when wide open. If I understand your description of the 
Festiniog aright, it is not safe to allow any part of the body to 
project the least beyond the sides of the engine whilst passing 
through the tunnel. 

The Board of Trade may possibly look upon the quarry popula- 
tion as corpora vilia used to broken bones, but if the systein is to 
come into general use throughout the country, size of wagons and 
clearance between the rails and bridges must be subject to the 
same restriction as on existing railways. The maximum size of 
wagons and carriages on a given gauge, when subjected to these 
restrictions, I will not now discuss, but simply state what I believe 
to be the rule of the Board of Trade on this point, and ask Mr. 
Fairlie if his engines comply with the conditions. The following 
regulation applies to 4ft. 84in. gauge roads :—** No standing work 
above the level of the carriage steps should be nearer to the outer 
edge of the rail than 4ft. Gin. (Sit. 6in. only was at first insisted 
on), when the carriage is not more than 7ft. 4in. in width outside 
measurement. When the carriages are more than 7ft. 4in. in 
width a proportionate increase should be made between any 
such standing work and the rail. The interval between 
adjacent lines of rails must not be less than 6ft. Applied to the 
lft. llin. gauge, the corresponding outside width of rolling stock 
would be 4ft. Zin. Does the extreme outside width of the Little 
wonder above the level of the carriage step exceed this? If it 
does, the Board or Trade, to be consistent, must insist on a corre- 
sponding increase in the clear space between the outer rails and 
abutments, and the two inner rails of a double road. For the 
safety of the workmen too, the formation of banks and cuttings 
must be sufficiently wide to allow them to stand on one side with- 
out getting on to the cutters whilst the trains are passing, so 
that the formation widths are in reality not determined 
by the gauge but by the width of the rolling stock 
in use; consequently, the formation width of a lft. Llin. 
gauge road with carriages measuring 6ft. 4in. over all 
would only, if single, be one foot less than that of a 4ft. 84in., 
with carriages 7ft. din. wide, and if double only 2ft. less. If the 
width ot the gauge were increased to 3ft. 9in., the widths of 
formation and the spans of the bridges remaining the same, the 
Board of Trade regulations would still be complied with ; looking, 
therefore, to first cost only, where it is necessary to have 
carriages which measure 6ft. din. over all, no saving is effected, 
except a very little in ballast and length of sleepers, by adopting a 
gauge less than 3ft. 9in. Since the £1000 per mile saving—agreed 
upon for the sake of argument—was arrived at, on the a 
that the formation widths and spans of bridges would be decreased 
by the difference of the gauges, it follows from the above that this 
£1000 must be reduced to £800, if 6ft. din. wide rolling stock be 
used. 

If the commissioners had made some experiments to ascertain 
the tractive resistance of the Festiniog, particularly how this was 
effected by the length of train, which might have been very readily 
ascertained by drawigg a maximum load of empty wagons and the 
same load piled on to as few as possible, one disputed point might 
have been set at rest, viz., whether steeper gradients are admissible 
on narrow gauge than on wide gauge roads. The result, 11°751b. 
per ton tractive resistance up gradients 1 in 100 and 1 in 118, 
arrived at from the data given in your last leading article on narrow 
gauge roads, shows that those data are wrong, and I think 
am justified in coming to the conclusion that no re- 
liable experiments to ascertain this resistance, have as yet 
been performed. Although no one has come forward during the 
present discussion to dispute the substantial accuracy of your 
opinions, during the course of the present correspondence, a 
perusal of the discussion on Mr. Fox’s paper, will, I think, satisfy 
any impartial man that the great preponderance of opinion was 
dead against the narrow gauge roads. If, as is asserted by 
“*J. F. G.”—I wish he had given a sound reason for his opinion— 
the possession of full statistical information relating to the working 
of the narrow gauge roads already in existence, can afford little 
information of value, those gentlemen who were then opposed to 
narrow gauge railways must be so still, since they can have ac- 
quired no additional Enoslehe likely to modify their views. Will 
“J. F. G.” explain how it is that a study of the statistics of the Irish 
railways is so full of instruction and so necessary to the obtaining 
of a proper knowledge of the merits and demerits of the 5ft. din, 
gauge, whilst no information is to be gained from a study of the 
statistics of narrow gauge railways ? : 

In your last leading article you say that, in order to be consistent 
I pon to maintain that Mr. Ramsbottom ought to have laid down 
a 4ft. Shin. gauge road to do the special jobbing work at Crewe. 
With as much justice would you accuse me of inconsistency in re- 
commending a Somer to use a wagon to take loads long journeys 
» market, and to use Scotch carts for doing jobbing work at 

ome. 

The examples you quote of the different costs per mile of the 
two types of railway give no information on the matter, because 
they are built in different places and to different lines and levels. 

Everyone will heartily endorse Captain Tyler's oyinion, that 
railways built at two-thirds the cost of existing branches, and 
worked at three-fourths of the expense, would be decided bless- 
ings to shareholders, if the public had no voice in the matter. 
That railways may be built for two-thirds of the money is 
unquestionable. as Captain Tyler or any other advocate of 
narrow gauge railways, brought forward any evidence to show 
that such a line can be maintained and worked at three-fourths 
of the expense? ConTRACTORS’ ENGINEER. 

April 18, 1870. 

[If ‘‘Contractor’s Engineer” cannot manage to express his ideas in 
fewer words, he must find some other medium than our pages for 

iving them publicity. 1t is simply waste of time to argue with 

im; we give him up in despair; and we trust that Mr. Fairlie and 
others will take warning by our sad case, and avoid any controversy 
with a correspondent whom no facts will satisfy and no reasoning 
convince, — ED, 











Srr,—You have taken a good deal of trouble to convince “* Con- 
tractors’ Engineer” (and haven't done it yet!) of the utility of 
the railways of gauge not more than 3ft. 6in. in districts 
where there is not enough traffic for a first-class line. But 
you have apparently overlooked the application of the narrow- 
gauge to tramways on country roads where there is not a 
very tremendous traffic carried on. I understand that a 
company has been formed to lay down tramways in the 
country; and I think they should consider what are the condi- 
tions, the amount, and the kind of traffic in each district, before 
they decide on the gauge. In reference to the much vexed question 
of , I think I can make a very comparison by means of 
a fm telkeny a donkey cart, and a horse cart. The wheelbarrow 
is the common road vehicle, as used before the introduction of 
railways. The donkey cart is the narrow gauge, and the horse cart 
the standard gauge. Now no man who is not very well off—like 
a poor colony—thinks of buying a horse when the work he required 
could be done very well by a donkey. , 

Now the most serious objection that can be urged is break of 
gauge; but it is evident that, as the traffic will be merely local— 
say, to the nearest railway station—there will be no break of 
gauge, provided all the tramways in the same district are 
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of the same gauge. The only other objections are, less speed, 
consistent with safety, and less a capacity per wagon; but 
as the speed on any tramway would be very low, and as the traffic 
is not large enough for a broader gauge, these objections fall to the 
ground, and at the most are only objections of degree. 

The principal advantages of the narrow over the broader gauge 
are—(1) Less cost of rolling-stock; (2) less cost of construction, as 
less of the road would have to be taken up, a lighter rail may be 
used, and a saving where cross sleepers are used ; (3) greater 
handiness in loading and shunting the wagons, as they would be 
smaller, and weigh less; (4) less dead weight in proportion to the 
paying load, and, consequently, less cost of traction. As an 
illustration of this, for the benefit of ‘‘ Contractors’ Engineer,” I 
give the following :—100 tons, to be er 2d in one train, would 
require thirteen broad-gauge wagons, which weigh four tons each, 
and carry eight tons=100 tons + 52 tons =152 tons, and would 
require thirty-four narrow-gauge wagons, which weigh one ton 
each, and carry three tons = 100 tons + 34 tons = 134 tons, showing 
a saving in total weight of eighteen tons, or 18 per cent. of the 
paying load. I think, then, it is clear that where there is not 
very much passenger traffic, and where the goods traffic is not 
more than will just cover the working expenses and leave a very 
little over, that not only will a gauge of, say, 3ft. 6in., be amply 
sufficient, but it will be cheaper in first cost, and cheaper to work 
and maintain. And as attention has lately been directed to 
narrow-gauge railways, and tramways are just being adopted, I 
hope that the attention of engineers and promoters will be called 
to narrow-gauge tramways in the same relation to broader gauge 
tramways as narrow to broad-gauge railways. H. 

April 18th, 1870. 

P.S.—Since writing the above I see that Mr. Fairlie corroborates 
my statement that broad-gauge wagons are more unprofitable than 
narrow-gauge wagons; and as he says a 3ft. Gin. Fairlie engine 
can do 25 per cent. more work than the best 5ft. 3in. one ever 
made, this, added to the 18 per cent. saving in dead weight, will 
make 43 per cent. in favour of the narrow gauge and Fairlie 
engine, compared with the best 5ft. 3in. rolling-stock! What can 
** Contractors’ Engineer” say to this? H. 





THE HOWE TESTIMONIAL FUND. 

Srr,—Permit me to inform you and your readers how I am pro- 
gressing with this fund ; and in order to do so fully, permit me 
also to explain a little of the beginning of it. 

From what I had heard and seen, I thought several years ago, 
that Mr. William Howe, the engineer of the Clay Cross Iron- 
works, was the inventor of the link motion, and to be certain of 
that question I requested him to put forth the facts to prove it; 
such as preserved correspondence and tracings of the matter, ex- 
tending back as far as the year 1842. When I had seen the 
originals and became fully convinced of their truth, I solicited 
you, Sir, to allow me to insert the ‘History of the Invention 
of the Link Motion,” I had written as a pamphlet, in your 
pages, in order to properly ventilate the subject first. I wrote, 
and also illustrated, in all, nearly three pages of your jour- 
nal, commencing on page 346, date November 26th, 1869. The 
second part appeared on December 3rd, 1869, and the last on the 
10th of that month, making, with it, twenty illustrations of the 
facts from the original drawings. Of course in that case, as is 
usual in others of a similar kind, I was met by other claiments for 
the honours, who retired as quickly as they came forward when I 
asked for legitimate proofs, such as Mr. Howe had given. 

I then, at the beginning of this year, had those articles and 
engravings reprinted in a pamphlet form, together with 
circulars, one of which I enclose, and @eg that you will 
insert it with this record. 

Link-Motion, Testimonial Fund, for Mr. Win. Howe, the Inventor. 
78, Waterloo Bridge, London, 8., 1870. 

1 have the honour to forward to you a pamphlet of the ‘‘ History of the 
Invention of the Link Motion,” in which you will see that the real 
inventor, Mr. Howe, gave his invention to the engineering world as far 
back as the year 1842; and to the present time he has not received any 
reward at all equal to what he merits. I propose to raise, therefore, by 
contributions, a certain sum of mone . part of which shall be for the 
cost of a piece of plate with a sui iption on it, and the remainder 
to be presented to him (in sovereigns i token, from the engineers of 
Great Britain, of the appreciation they have for his invention of the Link 
Motion. I beg to solicit the pleasure of receiving from you. for the above 
purpose, any sum that you will kindly present. Due notice to all con- 
tributors will be given of the date of preseatation.—I have the honour to 
be, your obedient servant, N. P. Buren. 

[Annexed is the form of reply.] 

Donation to the Link-Motion Testimonial Fuad. 
To N. P. Buren, 1870. 
Please receive for 
the above Fund, and acknowledge the receipt on the other half of this 
page. 












Donation te the Link-Motion Testimonial Fund. 
To 1870. 
Thank you for your donation as per receipt. 
Received 

At present, owing to my advertisement on your front page, 
I send out by request several pamphlets and circulars weekly and 
to others with whom I am personally acquainted. At least, over 
300 have been issued to friends and strangers. The expenses of all 
circulars, pamphlets, advertisements, and postages 1 have paid 
myself, and shall continue to do so while the canvassing lasts, as 
my gift to the fund, under any circumstances ; with what more I 
may add to it. 

The incoming of the donations is not very heavy from the 
provinces, but is increasing; as, for example, I had a P. O. order 
for five pounds this morning; but in town when I canvass I feel 
certain of £60 or £100 when the matter is ripe; it’s of no use 
in fact an injury—to push this; it will take time, tact, and energy 
to work it. 

As an evidence of the respect Mr. Howe commands in his dis- 
trict, the local journals have from time to time, very lately, ex- 
pressed their esteem for him, with the hope that the fund I have 
originated may prosper for his advantage. 

Mr. W. Oliver, of the firm of Oliver and Company, engineers, 
Chesterfield, has warmly taken up this matter, and coming from 
a place so near Mr. Howe’s residence, I put great value on that 
circumstance. Mr. Oliver has issued a circular, which I enclose for 
your permission to insert it. 

The Howe Testimonial. 
Uhesterfield, March 29th, 1870. 

Dear Sir,—-Will you kindly attend a meeting at the Angel Inn, Chester- 
field, on Monday, April llth, at 4.0 p.m., to take into consideration the 
best means of carrying into effect the suggestion made by Mr. N. P. 
Burgh, for presenting Mr. W. Howe, the inventor of the link motion,with 
a testimonial. I add an extract* from THe Enoreer of last week ex- 
plaining the plan proposed to be adopted to secure this object, and for 
which your kind co-operation is solicited. Should you be unable to attend, 
will you allow me to place your name on the committee. An early reply 
will much oblige, dear sir, yours truly, Ricup. Geo, Coke. 

This meeting came off as proposed, and the result has been so 
successful that several more of the leading residents of the dis- 
trict desired to increase the numbers of the members of the com- 
mittee, as the following report will prove, copied from the Derby- 
shire Times of the 16th inst. :— 

The Howe Testimonial. 

At a meeting held at the Angel Inn, at Chesterfield, 11th of April, 
1870, present—Messrs. A. Barnes (chairman), R. G. Coke, C. Binns, E. 
Eastwood, T. Holdsworth, E. Bromley, T. Wilkinson, W. Oliver, H. 
Hinde, J. Ward, W. G. Wilson, J. Jackson -it was resolved that a com- 
mittee be appointed to carry out the proposal suggested by Mr. N. P. 
Burgh, in his pamphlet on the present ‘* Link Motion,” to present a testi- 
monial to Mr. W. Howe, of Clay Cross, for his invaluable invention of the 
same. 

The following gentlemen have consented to become members of the 
committee, with power to add to their number :—Messrs. A. Barnes, 


* Advt, referred to, 








€. Binns, Birkbeck, Bromley, J. Cambell, R. G. Coke (secretary and 
treasurer), T. Carrington, jun., Haggie, H. Hinde, Holdsworth, J. Jack- 
son, W. Oliver, G. A. Rooth, J. Smith, J. Ward, T. Wilkinson, W. G. 
Wilson, M.D., 'T. Robinson. 

That the first ting of the ittee be held at Mr. Coke’s office, in 
Chesterfield, on Saturday, the 25th inst., at 3 p.m. That the foregoing 
resolutions be advertised in the Chesterfield papers. 

A. BARNES, Chairman. 

The removal of all doubts as to Mr. Howe being the true ori- 
ginator and inventor of the link-motion, being accomplished and 
acknowledged. I feel confident of the success of my proposal, and 
will at proper intervals advertise the result of my labours in your 
journal ; and also, finally, publish how and where the proceedings 
will be ended as I have promised in my circular. 

78, Waterloo Bridge. N. P. Burcu. 


THE INVENTION OF THE LINK MOTION, 


Srr,—In your impression of the 15th inst. a correspondent, 
‘* Vindex,” states that the link motion was applied to a locomotive 
on the Liverpool and Manchester Railway in 1839, As I was at 
that date acquainted with all the valve motions then applied to 
the engines of the Liverpool and Manchester and Grand Junc- 
tion Railways, I have no hesitation in pronowneing your corre- 
spondent’s statement incorrect. The link motion was invented 
and developed into its present state by Mr. William Howe, now 
engineer oF Clay Cross Iron Company, and was first applied by 
Messrs. Stephenson and Company, of Newcastle, to their engines. 
Your correspondent will find the subject of “‘ Early Improvements 
of the Locomotive” with their dates pretty correctly and fully 
treated, in Clark’s “ Railway Machinery” of 1855, 

Bridge-street, Worcester, ALBXANDER ALLAN. 

April 25th, 1870. 














OUR STREET TRAMWAYS. 


Ir has been stated that among the great cities of the Old and New 
World, London, the wealthiest, busiest, and most populous of 
them all, has the evil but well-deserved reputation of being the 
worst supplied with the means of locomotion, The inhabitants of 
the metropolis are about to have a sample of improved means of 
locomotion presented for their criticism, in the opening for traffic 
of portions of two of the three street tramway systems, autho- 
rised in the last session of Parliament. The one line is in the 
east of London, and the portion to be opened, next week pro- 
bably, extends from Whitechapel Church to Bow Church, about 
two and a-quarter miles; the other first portion is to the south of 
the Thames, ¢nd extends from Kennington Gate to Brixton, about 
a mile and a-quarter. They are each double lines, and are each 
also portions of authorised tramways of about six miles in extent. 
The rolling stock, or a sufficient portion of it for present needs— 
about a dozen cars for each portion—has been delivered, and stables 
of horses have been purchased, about forty for each line. During 
the week, and on Friday and Saturday of last week also, trial 
trips, for the training of men and horses for their duties, have 
been made daily and satisfactorily. 

Three subjects in connection with these popular projects may 
bear a few comments—the localities of the lines, the road, and 
the vehicles, 

Concerning the localities, it will be remembered that the 
promoters asked for starting points much nearer the business 
centre of London than have been conceded to them, andythe 
remote points at which they have had to commence their lines can- 
not fail to operate prejudicially as touching the remunerative cha- 
racter of the traffic. On the East london line there are com- 
paratively few passengers inwards that will be contented to be set 
down at Whitechapel Church, and few passengers outwards that 
will be willing to walk to that point to take the tramway car. It 
is believed, however, that a good pick-up or roadside traffic will be 
done in the East, especially after the line has been completed to 
Leytonstone. The Southern tramway is still more unfavourably 
circumstance] in its starting point at Kennington Church, which 
is two miles from Whitehall, and two and a-half miles from the 
Royal Exchange. The original scheme included in its western 
portions lines to Westminster Bridge, and to points near the 
southern ends of Blackfriars and Southwark Bridges, the Obelisk, 
from which so many roads radiate, the Elephant and Castle, and 
other important centres. In the event of the tramways being 
regarded with public favour, as we have no doubt will be the case, 
it may be expected that there will be a demand for extensions in 
some or all of the directions indicated. 

Second, as regards the road, now that the trams are laid we are 
persuaded that we shall hear no more of the allegation that they 
will be dangerous or obstructive to the ordinary traffic. The fact 
is that the trams almost require to be looked for to be noticed at 
all. The roads, when we saw them, seemed in need of the 
scavenger’s labours, the grooves of the rails were for almost all the 
lengths of the lines more or less stiffly filled up; it will be the 
business of the tramway companies of course to keep them 
clear. Excepting the times at which the cars pass, when 
way is made for them, the entire widths of the roads 
are used precisely as they were before the trams were 
laid. In each of the localities, it may be added, the 
roads are, as repaved, of the most excellent description. The 
space between the two lines, between the pairs of trams, and 
outer strips of about 20in. wide, are paved with granite sets. The 
plan of the road—longitudinal wooden sleepers, 6in. by 4in., laid 
upon concrete—will admit of repzirs of the tramway, by lifting 
lengths of tram and sleeper, without breaking up the road beyond 
the width of the tram, 4in., and a few stones here and there to 
undo the fastenings, 

Thirdly, as regards the cars; they have excited much curiosity 
and interest, and if they have not evoked great admiration, have 
certainly been regarded with much satisfaction, from the contrast 
they present to the ordinary omnibus. Some of the points of con- 
trast may be enumerated--the centre of gravity of the car is much 
lower, and access consequently much easier, than in the omnibus; 
the floor of the car is only about 1ft. 4in. above the roadway, 
whereas that of the omnibus is double that height. If twelve 
people are crammed into an omnibus on a wet or hot day, the 
whole of the dozen suffer extreme discomfort by the crush, and 
the irascible among them probably mutter curses, not loud but 
deep, in respect to their very near neighbours; in the tramway 
cars a dozen portly people may sit comfortably upon broad- 
cushioned seats, with stuffed backs along each side of the vehicle, 
and have a clear space of a foot and a-half between their knees 
along the centre. The width between the seats in the cars is 
3ft. 3in., and in the omnibuses 2ft. 2in., sometimes less. The cars 
are 6ft. clear from back to back, the omnibuses 4ft. 8in. Ventilation 
is not attempted in omnibuses, in the cars there are eight windows 
along each side, all of which can be put up or let down at pleasure. 
In most of the omnibuses no attempt is made to screen the passen- 
gers from the glare of the sun when it shines ; each of the sixteen 
windows of the cars is furnished with a light Venetian sun-blind, 
which, like the framed panes, can be raised or let down at plea- 
sure. The idea of the artistic decoration of their vehicles does not 
seem to have any place in the mind of the directors of the ‘‘ Lon- 
don General” or other omnibus companies or proprietors ; the in- 
teriors of the cars contain a series aan in oil, an inspec- 
tion of which will be well worth the fare. Over each of the six- 
teen windows is a narrow panel, its length the width of the win- 
dow ; in these panels each car has, on a white ground, its sixteen 
very cleverly-executed oil-colour sketches, admirable in drawing, 
rich in colour, varied in subject, refreshing to the eye, and grati- 
fying to the sense of the beautiful. The roofs in the interior are 
7ft. in height clear, and rods are provided under the roof which 
serve as hand-rails to passengers in passing to and from their 
places. The seat, cushions, and backs are upholstered in crimson 
velvet. The doors at each end of the cars open and close by sliding; 
they are glazed in the upper part, and are, with the window frames, 
blinds, and other internal fittings, of ash, varnished. The roof is 
formed on the lines of beauty as held by Hogarth—a compound 








curve, and is ribbed at regular intervals ; it is } spasacd white and 


varnished, and has gilt mouldings to mark off the spaces between 
the ribs into panels. At each end of the carriage there 
is a mirror in one upper corner, and, at the other, a glazed box 
with a lamp that throws white light into the interior, and outside 
shows a me light on the off or right side. The body of the car is 
16ft. long, but at each end there is a platform the width of the 
carriage, and projecting 4ft., which makes the total outside lengtl: 
of the vehicle 24ft. The cars are constructed alike at both emds ; 
passing in one direction the driver occupies one platform—the front, 
of course—and the conductor the other. On reaching the end of 
the journey the horses are unyoked, and the pole and draw-bars 
are removed from the one end of the car to be attached to the 
other ; the driver and conductor exchange places, and the return 
journey is taken. To return to some of the points of contrast ; as 
regards outside passengers by omnibus, there is a perilous ascent 
—a gymifastic feat of no mean order—to reach a most uncomfort- 
able —_ on ‘‘the knifeboard ;” A oan: — is oo 
sitting, the passenger may dispose of hi 2: y putting them 
in his pockets if he is oa closely packed ; but what to do with 
his feet is the difficulty, for their accommodation no provision is 
made. The ascent to the of the tramway car is by a practi- 
cable winding ladder, to which a light iron hand-rail is attached. 
It is true the iron steps, of three slight bars on edge, are only 
about 24in. wide, and the rises considerable, but no one with 
ordinary nerve or energy will complain of them, and we may expect 
to see the tops of the cars adorned with companies of which grave 
and reverend men will form a component part. The seats on the 
top are about 20in. wide, of s wood varnished, and for their 
feet the passengers have a level sparred floor. The cars never 
lurch as omnibuses do, inducing fear in the passenger that he is 
to be pitched head foremost into the street; but if they did lurch 
he would be at ease, as an iron rail sufficiently high for perfect 
safety is carried round the outside of the car on the roof. There 
are many other peculiarities about these new vehicles that might 
be referred to, but doubtless many of our readers will soon examine 
them for themselves. They are drawn by two horses, the driver 
standing upon the front platform. Although furnished with a 
pole, little or none of the terribly wearing work of stopping the 
car is thrown upon ths horses; this is managed by the conductor, 
who has the command of a powerful brake apparatus, by means 
of which the car can be stopped within its own length. The 
brakes are “operated” by an upwright spindle with a crosshead 

and a chain which coils round the spindle. Three of the fou 

wheels are acted upon, and by a touch of his foot the conductor 
can lock and unlock the brakes. 

This is done by turning in or withdrawing a movable tooth which 
acts upon a racked pinion that is fastened upon the brake spindle 
on a level with the flooring of the platform. The springs of the 
cars are india-rubber blocks, which serve their purpose satis- 
factorily, the motion of the carriages being easy and remarkably 
free from the jarring, jolting, and noise experienced in ordinary 
street vehicles. A few of the cars are of English manufacture, 
but the greater portion of them are by the celebrated builder, 
John Stephenson, of New York. We regret to have to say that 
the English cars are poor imitations of the American pattern—in- 
ferior alike in both materials and workmanship. The axles are 
patented by J. K. Nelson, of New York, date November, 1868. 
The principle of their construction is division in the centre, where 
they are supported in a strong metal box. The two wheels rotate 
independently of each other, which obviates twisting of the axle 
in passing round curves, the outer wheel travelling faster than 
the inner one as the longer curve requires. If we mistake not, one 
part of the axle is also telescopic, for accommodation to slight 
inequalities of gauge. It is a curious anomaly in patent law, and 
the enjoyment of patent right, that one invention should 
be used in this country, as has been alleged concerning this 
axle, “‘under licence from an American patentee,” although a 
contrivance, the same in its essential peculiarities, was pa- 
tented in England a year and a-half before the American patent 
was taken out, as we believe to have been the case. 
bell is fixed under the roof of each platform for communication 
between conductor and driver, the pull being by straps carried 
under the roof of the car. The only apparent difference between 
the Brixton and Whitechapel cars is in the means of access to the 
roof ; in the one set by light winding ladders fixed at each end, 
and in the other—Whitechapel—by reversible ladders of black- 
walnut wood. 

The tramway in the East is being laid under contract by Messrs. 
Fisher and Parrish, Mr. C. Hopkins, C.E., engineer; the Brixton 
road is being laid by the Metropolitan District Tramway Com- 
pany, under the direction of Mr. Hopkins, the company’s engineer. 

During the week the members of the vestries of Whitechapel, 
Poplar, and Mile-end, have tried the line with satisfaction. 








CHEMICAL SOCIETY. 


Ar the meeting of April 21st, Professor Williamson, 
F.R.S., president, in the chair, Mr. J. Patchett was elected 
a fellow. Professor Roscoe, F.R.S., delivered a lecture on 
**Vanadium.” This metal was discovered in 1830 by Sefstrém, 
who also ascertained some of the most peculiar characters of the 
substance, and prepared some of its compounds in the pure state. 
Sefstrém, not having leisure to prosecute the full examination of 
the new metal, handed over his preparations to Berzelius; and it 
is to the investigations of the great Swede that we owe almost all 
our acquaintance with the chemistry of vanadium. He found the 
atomic weight of the metal = 68°5, and wrote its oxides :—VO, VO,, 
VO,; and its chloride :--V Cl;. Some years afterwards it was 
observed by Rammelsberg that the mineral vanadinite, a double 
salt of lead vanadate, and lead chloride, is isomorphous with apatite 
and with mimetesite, the former containing phosphoric acid, the 
latter arsenic acid. From this <a analogy it ought 
to have been concluded that the oxide of vanadium in the vana- 
dinite has the formula V, O,, agreeing with the corresponding 
oxides of phosphorus and arsenic, P, O,, and As, O,. 
But Berzelius representing the oxide in question by the formula 
VO,, was compelled to regard vanadinite as an exception to the 
law of isomorphism. Professor Roscoe, having come into 
possession of a plentiful source of vanadium, determined 
to ascertain whether there really was such an exception, or 
whether Berzelius’ formula was not erroneous. He soon found the 
key to the enigma. He proved that the substance supposed by 
Berzelius to be vanadium is not the metal, but an oxide, and that 
the true atomic weight of the metal is 51°3. Thus the VO, of 
Berzelius really becomes V,O,, corresponding to P,O, and 
As,O,;. The lecturer went on to demonstrate that the characters 
of the vanadates bear out the analogy of V,O, with P,O, and 
As,O,, and that vanadium, hitherto standing in no definite rela- 
tion to other elements, must now be regarded as a member of the 
well-known Triad class of el tary subst » comprising 
nitrogen, phosphorus, boron, arsenic, antimony, and bismuth. 

The above mentioned source of vanadium is a by-product ob- 
tained in the preparation of cobalt from the copper-bearing beds 
of the lower Keuper sandstone of the Trias at ‘Mverley Edge, in 
Cheshire. 





The President, in proposing a vote of thanks to the lecturer, 
called attention to the great service Professor Roscoe had rendered 
to chemical sci y his ful investigation of vanadium. 
The president's remarks were fully endorsed by Professors Frank- 
land and Odling, and the ting ex d its appreciation of 
Professor Roscoe’s lecture by prolonged applause. 

After the delivery of this lecture Professor Hofmann, from 
Berlin, favoured the Society with some observations on a com- 
pound, C.H., N,, which he obtained by treating sulpho-urea with 
silver oxide. The body is distinguished by its great tendency to 
polymerise. 

Dr. Hofmann further communicated that 2 compound isomeric 
with chloral had recently been discovered by two Berlin chemists, 
It differs from ordinary chloral by its much higher boiling point. 
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323. Joun Seciers, Whitcliffe-lane, Cleckheaton, Yorkshire, ‘‘An im- 
proved machine or apparatus for effecting calculations, applicable to 
weights, m time, and money.”—4th Februa) y, 1870. 

822. Bensamin Wane, Copley, near Halifax, Yorkshire, ‘“ Improvements 
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Middl + ts in bale-hoops and other bands, and in pre- 





- pr 
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1044. CromwetL FLerTwoop VaRLEy, Beckenham, Kent, “ Improve- 
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1046. Henry Macuiet and Cornewius Russert, New Basford, near 
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machines.” 
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1052, Witt1am Ropert Lake, Southampton-buildings, London, “Im- 
provements in the construction of steam vessels, and in the arrange- 
ment of wheels for propelling the same.”—A communication from 
Ferdinand Kothe, Brunswick, Germany. 
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ments in telegraphic apparatus.”- A communication from the Société 
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1076. Gustavus Apo.tenus Joun Scuort, Bradford, Yorkshire, “ Im- 
provements in the manufvcture of yarns or threads, and in apparatus 
to be used therein.”—12th April, 1870. 
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1093. Witu1AM Ropert Lake,j Southampton-buildings, London, ‘‘Im- 
rovements in looms for weaving.”—A communication from James 
rierly, Millbury, Massachusetts, U.S.—14th April, 1870. 

1104. Witt1am Rospert Lake, Southampton-buildings, London, “ An 
improved machine for drilling or boring rocks, chiefly designed for 
working mines, tunnels, and quarries, and for submarine operations.” 
—A communication from James Asbury McKean, Paris.—14th April, 
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London, “ Sewing machines.”—24th April, 1867. 

1221. Jonn Cariss, Kilburn West, Middlesex, ‘‘ Railway points and 
signals.”—27th April, 1867. 

1269. Erastus BricHaM BicELow, Hotel du Rhin, Place Venddme, Paris, 
“ Looms for weaving.”—Ilst May, 1867. 

1297. Joun Hotmes, Wylde-green, Sutton Coldfield, Warwickshire, “‘ Beer 
engines.”—3rd May, 1867. 

1189. Jonw Davip Bxickues, Valentine-road, South Hackney, London, 
** Woven fabric.”—24th April, 1867. 

1204. Hues Smrrx, Huch Hadham, Herts, “‘ Preparing turnips and mangel 
wurzel for food of animals.”—25th April, 1867. 





Patents on which the Stamp Duty of £100 has been Paia. 
995. WittiaM CoLBORNE CAMBRIDGE, Bristol, ‘‘ Harrows.”—2lat April, 
1863 


1104. James Purpey, Oxford-street, London, “‘ Breech-loading fire-arms,” 
2nd May, 1863. 

1023. James Tuompson, Bilston, Staffordshire, ‘‘ Barrels for fire-arms, 
&e.”—24th April, 1863. 

1024. James THompson, Bilston, Staffordshire, ‘‘ Punching metals.” —24th 
April, 1863. 

1080. Witt1am Ropcer, Shawfield-street, King’s-road, Chelsea, London, 
 Anchors.”—24th April, 1863. 


Notices of Intention to Proceed with Patents, 

3589. Wittram Cuartes Green, Duck-lane, Edward-street, London, 
“ Breech-loading fire-arms.” 

3590. Henry Witson, Stocktun-on-Tees, ‘‘ Cutting timber into laths, &c.” 
—11th December, 1869. 
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3605. Josepn Garvwner, Bootle, ‘‘Cutting veneers.”—A communication 
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machines.”—15th December, 1869. 
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77. James Ropertson, Glasgow, “ and shaping metals.” 

3684, Epwarp Tuomas Huoues, Chancery-lane, London, ‘‘Garments.”— 
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3699. Wittiam Ferrie, Monkland Iron and Steel Wor! * Blast fur- 
naces.”—2lst December, 1869. 
3703. James PritcuarRD and Joun Cours, Glasgow, ‘‘ Embroidering or 


sewing.” 
3704. Jon~n McFaRLane Gray, Clayton-square, Liverpool, ‘‘ Marine 
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3706. Josern Brooke, Huddersfield, “ Blankets, &c.” 

3710. WittiaM Buizarp WILiiaMson, sen., Worcester, “Trunks, port- 
manteaus, and boxes.”—22ad December, 1869. 

3732. Perer Currig, Glenfield, ‘‘ Tentering and drying woven fabrics.” 

3733. WittiaM Henry Baxter, Brixton Hill, “‘ Weighing or measuring 
corn.” —24th December, 1869. 

ae Rosert Henry Kay and ALrrep Tuomas Ricnarpson, Mobberley, 
** Crape.” 

3671. Seeemese Gustav Hermann, Swansea, “Separating metals.”— 
29th December, 1869. 

3769. WitiiaM Ropert Lake, Southampton-buildings, London, ‘‘ Roasting 
iron pyrites.”—A communication from William Helbig and Robert 
Hasenclever.—30th December, 1869. 

8781. Aaron BrapsHaw, Accriugton, “‘ Printing machines.” 

3782. Taomas Francis France, Wigan, “‘ Baths and water-closets.”—3lst 
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25. Evcene Cyprign Marie, Boulevart Sebastopol, Paris, ‘ Mother-of- 
pearl, ivory, and bone buttons.” 

83. Cuartes Lovis Tutery, Boston, U.S., “‘ Watch-cases.”—4th January, 
1870. - 

103. Henry Epwarp Newton, Chancery-lane, London, “Billiard table 
cushions.”—A communication from Matthew Delaney.—12th January, 
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130. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Wooden 
pavements.”—A communication from William Wilmot Ballard.—15th 
January, 1870. 

172. Georce Hatriecp Gossip, Haggerstone, ‘‘ Umbrellas and pi ls.” 

186. Dantet Spitt, Paradise-terrace, Hackney, London, “ Xyloidine.”— 
20th January, 1870. 

209. ARCHIBALD SamMvets CAMPBELL, Hampstead, 
tricycles.” —22ad January, 1870. 

317. ALFRED Vincent Newton, Chancery-lane, London, “Treating iron.” 
—A communication from William Fields and Jonathan Manning 
Roberts. 

318. ALFRED Vincent Newton, Chancery-lane, London, ‘ Wrought iron 
or steel.”—A communication from James Henderson.—3rd February, 
1870. 

478. CHARLES ARMAND Rocer and CHar_es Martiat GALLet, Boulevart 
Sebastopol, Paris, “‘ Bottles.”—18th February, 1870. 

551. Witt1am Epwarp Newron, Chancery-lane, London, “‘ Windmills.”— 
A communication from Edward Savoral.—24th February, 1870. 

591. Tuomas Tuomas, New Tredegar, ‘‘ Preventing accidents in pits of 
mines or collieries.” —28th February, 1870. 

715. Samuet CuaTwoop and Joun Srurceon, Bolton, ‘‘ Hammers and 
machinery for crushing and pulverising.”— 10th March, 1870. 

727. Jesse Sippons, Westbromwich, and Davin Bowen Megss, Sedgley, 
*“*Clocks.”—llth March, 1870. 

862. James Gitcurist, Glasgow, “ Ratchet brace.”—24th March, 1870. 

911. Witti1am McNass, Cambridge-terrace, London-road, Clapton, “ Bale 
hoops and other bands.” 

915. ALFrep WiLcock, Ricuarp Ropinson, and FREDERICK WILCocK, 
Rochdale, ‘‘ Preparing cotton.” —29th March, 1870. 

932. Tuomas James Smuru, Fleet-street, London, ‘‘ Reaping and mowing 
machinery.”— A communication from Cyrus Hall McCormick.—30th 
March, 1870. 

966. Harry Jackson, Park-square, Leeds, “ Drying grain, &c.” 

969. Tkomas Lewis Livsey, Bury, “ Filling or starching woven fabrics.” 

977. Cnartes Witson and Joun Peesies, Errol, “ Equilibrium slide 
valves.”—2nd April, 1870. 

986. AcHILLE TaomMas-ANQUETIL, Boulevart de Strasbourg, Paris, ‘‘ Pro- 
tecting metallic surfaces from oxidation.”—4th April, 1870. 

1000, Joun Parker, Woodstock, ‘‘ Dry earth closets.”—5th April, 1870. 

1004. Tuomas HorripcGe, Bolton, **Communication between passengers 
and guards on railway trains.” 

1015. Cuarves H. Wicut, Baltimore, U.S., ‘* Inkstands.” 

1016. Cuartes H. Wicut, Baltimore, U.S., ‘‘ Stand or frame for papers, 
pens, ink, &c.”—6th April, 1870. 

1051. James HENDERSON, New York, U.S., ‘‘ Wrought iron and steel.” 

1054. Samce. Cunuirre Lister, Bradford, ‘‘ Looms for weaving.”—9th 
April, 1870. 

1073. Witvram Rosert Lake, Southampton-buildings, London, “ Brakes.” 
—A communication from Edward Pugh Jones. 

1074. Witt1am Ropert Lake, Southampton-buildings, London, ‘‘ Whiffle- 
trees.” —A communication from Edward Pugh Jones.- -12th April, 1870. 

1093. Wr_u1aAM Ropert Lake, Southampton-buildings, London, ‘‘ Looms 
for weaving.”—A communication from James Brierly.—l4*h April, 187v. 
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ABSTRACTS OF SPECIFICATIONS. 
The followiny descriptions are made from Abstracts prepared expressly for 
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Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2929. J. FREaRSON, Birmingham, ‘‘ Water tuyeres for forges.”—Dated 8th 
October, 1869. 

This consists, First, in forming the water tuyere for hot blast with the 
entrance and exit air and water passages in one casting, and in affixing 
it directly to the water cistern, and to the air-heating box or chamber, 
without the use of separate connecting pipes. One part of the tuyere 
passes through the water cistern, and another part passes through the 
centre of the said heating-box or chamber, and the tuyere is secured to 
both cistern and chamber by means of flanges and screw-bolts and nuts, 
The joints of the parts are made air and water-tight by suitable packing. 
The air passage of the tuyere is so formed that the entering air is con- 
veyed by it through the water cistern, and then, by a curvature of the 
passage, is conducted into the air chamber, where it becomes heated ; 
the heated air from thence passes, by means of another curved passage, 


to the nose part of the tuyere into the forge fire. Surroun the air 
passages is the water space, which opens by two openings into the iy 
e, aD e 


cistern, one above and another below the entrance air 
openings are so situated as to cause a circulation when 
heated against the nose of the tuyere. 

2931. W. J. Jones, King-street, ‘‘ Boilers.”—Dated 8th October, 1869. 

To the ordinary saddle boiler is connected an additional te) + water- 
space or chamber, the vertical part of which forms the back of the boiler, 
while the horizontal part extends over the top of the saddle towards the 
front. This "J-shuped chamber is placed a few inches away from the 
saddle boiler, so as to form a flue or space between them fur the passage 
of the heated vapours from the fire in the fire-place to the chimney. The 
two water-spaces are ted togeth y suitable short pipes, so that 
a perfect circulation of water may be maintained therein. 


2936. W. Kesey, Cannon-street, “‘ Driving-drwms.” — Dated 9th October, 
1869. 


The drum or pulley is constructed with two loose discs, each having 
an inclined recess on the inner face, so as, when brought together, to 
form a conical s , intended to receive a loose ring corresponding in 
shape with ale . These two loose discs are suitably mounted 
either on a central driving boss, or directly on the driving shaft, having 
the said loose ring inserted in the before mentioned conical space. The 
two loose discs are kept in position as required by means of two hoops 
shrunk upon the dri boss, or upon the driving shaft. 

2945. G. B. Massey, New York, U.S., “ Level indicators.” — Dated 9th 
October, 1869. 

A cylindrical vessel of suitable size is attached to a tubular stem, which 

projects from the boiler, and which extends into the latter as far as to 


e water becomes 








the low-water line. |Upon ‘the cylindrical vessel is placed a whistle, 
Withiu it is a hollow vessel or float, which has a pipe extending into 
apipe. Into the pipe is fitted a still smaller pipe, which extends into 
the float entirely or nearly to its upper end, the upper part being per- 
forated ; the lower end of the pipe extends entirely through the pipe, 
and is then bent up to reach to the high-water line. A valve is deted 
upon the float to keep the whistle cl —WNot proceeded with. 

2967. J. Morrison and J. Tuomas, Ferry-hill Works, “ Furnaces.”—Dated 

12th October, 1869. 

The inventor constructs the back of the fire-place or grate of the fur- 
nace at an angle of about forty-five degrees, more or less, sloping down- 
wards towards the bridge, with longitudinal or other apertures in 
back for the admission of air. The grate is to be constructed of brick, 
fire-stone, or hollow metal, to allow, in the latter case, water to flow 
through it. The fucl is introduced into the grate by means of the usual 
stoke-hole at the side, or by means of a funnel or hopper placed in the 
roof or back of the fire-place, ur otherwise. The inventor constructs the 
bottom of the fire-place or grate with an opening by which to clean out 
the dust or scars, but, except for the purpose of cleaning, it may be 
— by means of a slide or revolving bar, or otherwise.—Not proceeded 
with. 

2971. J. Hatrorp, Kingswinford, “ Puddling furnaces.”— Dated 13th October, 
1869. 

The inventor constructs an oven or combustion chamber similar in 
its general form and size tothe chamber of the ordinary fire-place, but 
he makes the bottom of the oven or chamber without fire-bars or other 
opening for the air, and upon the bottom the fuel to be burnt is supported. 
The fuel is supplied to the oven or chamber by a hopper at the top, 
or by an opening at or near the side of the oven. The air for supporting 
the combustion of the fuel is introduced at an opening in front of the 
oven or chamber, this’ opening sp Sen the lower part of the chamber, 
The fuel is always maintained at such a height as to cover the opening 
at which the air enters. The whole of the air entering the chamber is 
thus made to pass through the ignited fuel. 

2979. C. BRAKELL, Oldham, “‘ Propelling by centrifugal force.”—Dated 13th 
October, 1869. 

The inventor takes a tube or hollow spindle of metal, which he securely 
fixes at each end, so that it cannot revolve. He then pares a loose 
boss to work on the said fixed spindle, and on this loose boss is fixed the 
revolving fan or disc. For convenience of manufacture, he prefers to cut 
the loose boss referred to and a driving pulley for the machine in one 
piece.—Not proceeded with. 


Class 2,—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2926. O. C. Evans, Bermoidaey, “‘ Wheels.” — Dated 8th October, 1869. 

This consists of forming wheels with two felloes or rims, the one being 
of a larger diameter than the other, and placing springs between them in 
such manner as to cause them to maintain an uniform circumferential 
distance between the outer and inner felloes or rims. When the wheel 
is at rest one end of each spring is, by preference, attached to the inside 
of the outer felloe or rim by means of screws, or other means of fastening, 
and the other end of each spring bears on the periphery of the inner 
felloe or rim, at such tension and pressure as that'any given number of 
the springs shall be made to carry any determined maximum load. The 
springs are made to assume an oblique direction in relation to the line of 
the spokes or rims of an ordinary wooden wheel.—Not proceeded with. 
2943. E. H.C. Monckton, Threadneedle-street, B.C., “‘ Ruils."-—Dated 9th 

October, 1869. 

This consists, First in improved methods of connecting rails together. 
The inventor effects this by one method, by cutting or punching out a 
slot in the middle of the end of each rail, the rail being laid on its side. 
Into one of these slots the inventor slides one half of a fastener made of 
iron, or steel by preference, of about double its length ; the end of the 
next rail is then slid on the other half of the fastener, the sides of which 
are made to project above and below the slots which hold and secure the 
rails, and prevent them moving sideways, while the part in the slot 
prevents them moving up or down. By making the slot in one rail a little 
deeper than in the other, room is left for the insertion of a spring key, which, 
by its play sideways, admits of the contraction and expansion of the rail: 
if the space between the ends of the fastener and the slot is small the 
spring key need not be used. 

2047. C. WynpHam, Southover, ‘* Velocipedes.”—Dated Oth October, 1869. 
The invention consists in fitting to either side (preferably the left side 

of the back bone or main frame of the velocipede) a bar, to the lower 

end of which the inventor fits or forms astep. Below the step, and on a 

vortion of the bar, he joints a leg or foot formed with a carriage head 
joint ; when the leg is in a vertical position it rests upon the ground and 
retains the vehicle in an upright position, and enables the rider to mount 
without the risk of the vehicle running forward from him; but when the 
rider wishes to travel he draws up, by means of a cord or strap leading to 
the handle or guiding bar, the leg or foot, which turns upon its joint pin. 

The cord is guided by rollers or pulleys fitted to the frame, and is out of 

the way of the rider’s legs, so that its motion is not interfered with. The 

fore end of the cord is fitted with a ring, which, when released from a 

spring fitted on or in the handle, is free to slide upon the handle to near 

the central part, to give sufficient play for the leg or foot to act. There 
is a spring fitted to a projection secured to the step and to the front of 
the leg, to bring the leg into a vertical position when the ring is released. 

The lower part of the leg or foot is spread out or inclined outwards to 

form a strut. 

2949. A. Weicn, Southall, “ Cattle trucks "—Dated 9th October, 1869, 

In constructing cattle trucks, or in adapting cattle trucks now in use, 
so that cattle travelling by the trucks may be watered and fed in them 
on the journey, thereby doing away with the otherwise necessity of un- 
loading the cattle to feed and water them, and of reloading them on their 
journey between two given points, the inventor introduces, just under- 
neath, and about nine inches below the roof of an ordinary cattle truck, 
a rack or open floor, through the bars of which the cattle can draw the 
hay. This rack, or floor, is formed of metal or wood bars, stretchin, 
transversely across the truck, each pair of bars being held together an 
strergthened by short blocks. 

2957. G. P. Rose, Elmira, U.S.,'“ Permanent way.”—Dated 11th October, 

1869. 

The wvoden stringers or timbers which in practice will rest upon suit- 
able ties, and upon which the rails are secured by wood screws with 
elongated heads, whose width is equal to the body of the screw, while 
the projecting heads upon opposite sides, acting as flanges, will allow 
them to grasp and hold the foot of the rail to the stringer. When it is 
required to release the rail from the stringers, it may be done by giving 
the screws a quarter of a turn, thereby disengaging the head from the 
rail foot. The ends of these rails are halved together as shown, the one 
lapping by and abutting against the other. A chair and fish-plate com- 
bined, made in two sections, receive the foot of the rail, and are fitted to 
the flat or concave sides of the web of the rail, in reference to which they 
are so situated that the overlapping ends of the rail will be about the 
centre of the length of the chair and fish-plate. 

2966. E. Brown, Lyme Regis, “ Propelling vessels.”—Dated 12th October, 


The inventor uses a driving wheel firmly fixed on an axis which is 
attached to the vehicle to be propelled. On the same axis, at right 
angles to it, a circular plate is fixed, having its centre in the axis In 
this plate is a regular series of holes or teeth, near to, or upon the rim of 
the plate, and equidistant from the axis. On the same axis isa drum, 
which moves freely round the axis, and works on the face of the circular 
plate. On the drum a ratchet is fastened, the loose end of which works 
in the holes or teeth of the circular plate. The pinion, and a small spring 
connected with the ratchet, are so arranged, that when the drum moves 
round in a forward direction the ratchet holds firmly to the circular 
plate, and both the plate and driving wheel are moved round in a forward 
direction.—Not proceeded with. 

2973. J. Smrrn, Cockspur-street, “ Timing ships’ logs.” —Dated 12th October, 

The inventor constructs a time measure in such a manner as to give an 
audible signal at a certain peewee time after a push-piece has been 
pressed in. This consists of a main spring in a spring box, acting through 
a train of wheels on an escapement wheel, into which an anchor escape- 
ment works. This escapement is governed by means of an arm on its 
axis, which, in vibrating, beats up against stops, one on either side, and 
which are adjusted nearer to or further from each other to regulate the 
time of the instrument. The first or slowest wheel of the train, or that 
on the spring-box, bas a snail cam, or wheel, upon its axis, and a notch 
may be formed in this wheel at the bottom of the incline where it 
cppecnaige most nearly to the axis. The end of a detent lever then enters 
this notch and locks the train of wheels, until, by depressing the . 

siece, the detent lever is lifted, then immediately the train of wheels 

gins to run. 

2976. T. Parry and J. McHarpy, Balham, “ Drag for vehicles.” —Dated 
13th October, 1869. 

At or near the end of the pole or shaft is placed, in suitable bearings, a 
grooved pulley, round which passes a chain attached to the chains leading 
from the collars of the horses ; to the other end of this chain is affixed a 
uivalent, passing through guides on the pole and terminating 


rod or its 

in pape nnnty length of guided by pulleys on either side or by other 

suitable means, such as carrying the around a single pulley, acting 

either as a guide or on the principle of the wheel and axle’ to fucilitate 
terminates ina curved red of the 





the turning of the vehicle ; this 
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shape to enable the wheels to pass under the vebicle when turning, and 
the rod is connected by means of short auxiliary levers to the long ends 


2977. 8. OsBorn, Sheffield, ‘Reaping and mowing machines.”—Dated 13th 





of other main levers turuing on fulcra placed at any convenient di 
therefrom, 


2984. J. H. Roperts and E. Simons, Manchester, “‘ Railway brakes.”— 


Dated 14th October, 1869. 

The inventors propose to provide each with four brake blocks— 
one to each wheel, These brake blocks are attached to levers hi from 
brackets fixed to any convenient part of the carriage frame, and when 
out of action are held away from the periphery of the wheels by means 
of coiled or other springs. Each buffer is fitted with a collar provided 
with a lateral pin or other projection, which, when the buffer rod has 
been forced in a certain distance, acts against the corresponding hanging 
lever, and forces the brake block against the periphery of the wheel.— 
Not proceeded with. 

2990. E. Lane, Paddington, “ Permanent way.”—Dated 14th October, 1869. 

This relates to the securing of the rails in the chairs, and consists of 
improved key ar These key fastenings are composed of a "ae 
of wedges or inclined planes placed facing cach other between the web of 
the rail and the jaw of the chair. A screw-bolt is passed longitudinally 
through the two wedges or inclined planes, and is screwed up to any 

uired degree of tightness by means of a nut. The w Ss are 
hollowed out, so as to allow of their rendering or sliding on each other 
when the nut is tightened. —Not proceeded with. 
2097. N. WASHBURN, Massachusetts, ‘‘ Railway carriage wheels."—A com- 
munication.—Dated 14'h October, 1869. 

The inventor first heats the reinforce up to a temperature which will 
enable him to render fluidand run uponitsinner surface a flux orcomposi- 
tion consisting of one part by weight of salammoniac to fifteen parts of 
borax. After having applied the composition to the surface, the inventor 
next heats the reinforce or tire up to a welding temperature, after which 
he places it within the mould or matrix to be used casting or giving 
form to the cast iron portion of the wheel. Immediately afterwards he 
runs into the mould the iron in a molten state until the mould may have 
been properly filled up by it. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2937. O. Sowpen, R. E. STEPHENSON, and J. Myers, Bradford, ‘‘ Leoms.”— 

Dated 9th October, 1869. 

This relates, First, to means of rendering the reed loose or capable of 
giving way if a shuttle stops in the shed and gets fast, when the reed 
arrives at the beat up or face of the woven fabric, and consists in havin; 
the hand-tree hinged by levers to the sword arms, the reed being carri 
thereby, and the coke edge resting in a groove provided in thelathe or 
batten, the back part of which groove is formed at an incline, se that the 
reed can slide out when pressure is brought against it. 

2044. W. N. HartLey, Lichfleld, ‘ Bleaching yarns, d-c.”—Dated 9th October, 

1869. 

This consists in the use of highly-oxigenised pounds o g 
for the purpose of oxidising the organic colouring matter contained in 
fibrous substances, and the subsequent removal of the brown manganic 
oxide therein, deposited by means of solutions of free oxalic acid, or of 
oxalic acid, or of green vitriol mixed with dilute mineral acids. 

2943. J. H. W. Bicas, Manchester, “‘ Joining warp ends.” —Dated 9th Octobers 

1869. 

The ends of the old warp to which the ends of the new warp have to be 
joined are held in aclip, and the ends of the new warp are similarly held 
in aclip. The two sheets of warp are then placed in the machine. The 
sheet of old warp being placed over the sheet of new warp, they are then 
acted upon by the po fee as follows :—l. The warp threads are laid 
evenly by means of brushes. 2. A pair of clips or nippers take hold of 
both warps after they have "been laid evenly by the brushes. 3. These 
nippers take the threads into a pair of rollers set at an angle to tighten 
the warp threads. 4. The end thread of the old warp and the end 
thread of the new warp are detached from the other threads of the 
warps by a reciprocating pair of nippers. 5. The threads so taken by 
the reciprocating nippers are laid by other nippers over the side of a 
tube, by which the two threads are formed into a loop. 6. A hook 
passed through the tube takes hold of the ends of the two warp threads, 
and draws them into the tube, so forming a knot, the ends of the 
threads having been severed by a cutting blade or scissors to allow of 
this. 7. The knot is tightened by the threads being drawn through « 
narrow nick, which will not allow the knot to pass, and the threads are 
cut close to the knot. 

2958. A. B. Cuitps, Mark-lane, ‘‘ Reducing wood for pulp.”—Dated 12th 

Gctober, 1869. 

The wood is first sawed across or at right angles with the grain into 
suitable lengths, say, one half to one inch long, more or less, to suit the 
character of the fibre and quality of paper to be made. The saw used by 
preference will be circular in form, for cheapness of construction, and 
capable of doing more work with a given amount of power than other 
methods of sawing. The pieces thus suwed are first soaked or boiled in 
water, or subjected to the action of steam, for softening and separating 
the fibre as much as possible, for lessening the power required to effect a 
mechanical separation of the fibres, and at the same time as much as 
possible while the wood is in the block state, to soften, destroy, and de- 
prive it of sap and unctuous matter. The mechanical separation of the 
fire of the wood thus sawed and prepared is effected by passing it be- 
tween a set of rolls or a series of sets of rolls of proper diameter and 
length, so that the ends of the fibre of the wood will come against, or 





will 

are acted on, by the surface of the rolls, and thus, by compressing the 

wood endwise, the fibre of it is laterally separated. 

2960. R. L. Harrerstey and J. Hit, Keighley, ‘‘ Looms for weaving.” — 
Dated 12th October, 1869. 

This consists in the application of two forks hinged on brackets fixed 
to the front of the batten or slay board, one at the entrance of each 
shuttle box, the prongs of which are straight, and project across and 
sufficiently above the shuttle race for the shuttle to pass under them, 
both being connected by a rod, so as tobe simultaneous, and one of the 
forks having a finger (without hook) to act direct upon the knocking-off 
lever or the handle of the loom which operates the strap guide, and in 
the employment, to act in conjunction therewith, of two other forks, 
carried on rods capable of sliding in brackets. 

2992. J. Hupson, J. Hupson, jun., and C. Hupson, Newcastle-upon-Tyne, 
“* Manufacture of paper.” —Dated 14th October, 1869. 

Theinventor introduces an endless sheet of india-rubber and canvascloth, 
which is arranged to work round the top couching roll and the top press 
roll, thus connecting the two sets of rolls used for couching and pressing 
the paper. The paper, by adhering to the india rubber cloth at the 
couch roll, is carried along with it to and through between the press rolls 
which it readily leaves after being pressed, and proceeds to the drying 
cylinders in the usual manner. 

2995. J. Tarr and J. C. Epwarps, Manchester, ‘‘ Treating cotton.”— Dated 
14th October, 1869. 

This consists in a feeding, lattice-spiked, or other feeding rollers, and a 
series of discs armed with teeth upon a shaft which acts as a beater, or 
any other construction of a beater may be used ; but a beater formed by 
a series of discs armed with teeth is preferred, such teeth being bent, or 
cranked, or secured on each side of each disc, so that when acting upon 
the fibrous material fed to it by rollers every portion of the surface in 
front of the rollers will be acted upon by the teeth at each revolution of 
the shaft ; and this peculiar arrangement of the spikes or teeth on discs, 
in combination with rollers, may be used with advantage in other opening 
and cleaning machines. 

2999. E. Rug, Nottingham, ‘‘ Looped fabrics.” —Dated 14th October, 1869. 

The inventor takes a rotary hosiery machine, or any other suitable 
machine now in common use, worked with a drawing cam and levers ; 
but, instead of such cam and levers, he prop to usea ing drum, 
which is to be worked by means of two bevel wheels, which wheels are 
placed in such a manner as to work on a sliding key or to slide on a key, 
and which key is secured to a parallel shaft placed at the end of the 
machine, or anywhere convenient. An upright shaft is then placed at 
the end of the machine, or anywhere convenient, with a bevel wheel 
attached, two to one, to work in gear with the before-mentioned wheels, 
and on the same shaft the drum is placed, and the motion of the drum is 
given by the bevel wheels before mentioned, which are worked by a cam 
so placed as to give motion to the drum. 


Class 4.—AGRICULTURE. 
Including Agricultural — Windlasses, Implements, Flour 


 &C. 
2956. D. Epwarps, Melbourne, Victoria, “ Land cultivator.”—Dated 11th 
October, 1869. 

One extremity of the centre bar or beam is connected to a clutch or 
clasp fitting looseiy on the vertical shaft, while the other extremity is con- 
nected to a cross-bar which is attached to the crank axle of the back bearing 
wheels. From this end of the centre beam rise two parallel pieces of iron 
which form the guide for the handle of the lever, which may be adjusted 
and secured by means of a pin passing through a agg ions made in 
the guide. This lever is connected to the crank axle. To this lever the 
inventor attaches a rod, which is connected at its other extremity to 
another lever turning upon a fulcrum and to the top of a shaft. 
Iron bars are bent into a suitable shape shown, and to these bars the 
inventor attaches the teeth by means of a square clasp and set . 
pd. EF having perforations for the reception of 

e draught link. A key for screwing or un- 
the set screws is also provided, 





“ 





October, 1869. 

This ‘ists in fi to the knife bar the eye piece, to whichis jointed 
the connecting rod that works the bar by means of a w combined 
with a screw and nuts. A second improvement consists in a peculiar 
box for holding the knives when being heated, for the of 
harde' their cutting edges whilst retaining the back and middle parts 
in a tough and soft state. 


Class 5.—-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2938. B. BaucH and B. Waters, Birmingham, “ Or ting bricks.”— 
Dated 9th October, 1869. 

The inventors take a brick having on the face to be ornamented a layer 
of white or coloured enamel or glaze. Such bricks are commonly male ; 
or the inventors take a brick of the ordi: kind, and by any of the ordi- 
nary «nd well-known processes they enamel or glaze the face to be orua- 
mented. They apply to the face of the brick a thin layer of white or 
coloured enamel in a semi-liquid state or in powder, as hereinafter de- 
scril The enamel used is of the colour required to produce the desired 
ornament on the face of the brick. The inventors find that in some 
enamels the colour is not changed by the action of heat, while in others 
the colour eventually produced is developed by the firing process. 

2946. H. Rew, Herne Bay, “‘ Treating clays for cement.”—Dated 9th Oc- 
tober, 1869. 

The clays or shales are disintegrated and triturated with water, and the 
finer particles are allowed to flow off either into suitable reservoirs, where 
they may be allowed to drain, and are then ready to be employed for the 
production of cement, or the finer particles suspended in water and sepa- 
rated from the impurities are well triturated with the requisite proportion 
of finely divided carbonate of lime; and, after thorough incorporation, 
the materials are allowed to flow into a reservoir, where they are col- 
lected and drained, and the residual plastic mass may be moulded or 
blocked ready for burning in the kilns. 





Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
2944. E. H. C. Monckton, Threadneedle-street, ‘‘ Projectiles.”—Deted 9th 

October, 1869. 

The inventor forms his bullet conical at one end and partly flat at the 
other, with a short cylinder projecting from the flat surface at its centre, 
which is made to fit into and close the orifice of the cartridge, while the 
flat part of the end abuts against its end; and thus, by introducing a 
little varnish while inserting the bullet, the hole is closed watertight. 
2965. E. Farrincton, Paris, ‘‘ Breech-loaders.” — Dated 12th October, 1869. 

This consists in the employment of anumber of pivuting pieces actuated 
by an external lateral lever, on moving back which a metal piece mounted 
on its axis presses at its upper end on a boss forming part of the breech, 
and forces it open. The lower part of this piece, by the aid of an eccentric 
e-. presses in Hompry, § st the tail of a forked piece, forcing 

t down, and the branches of the latter draw out the empty cartridge case. 
—Not proceeded with. 
2970. J. H. Setwyn, Grasmere, “ Fire-arms.” -Dated 13th October, 1869. 

This consists in the application of the trigger guard as a spring by 
which the necessary blow may be struck or communicated, in order to 
discharge the fulminating compound in breech-luading cartridges for fire- 
arms, as, for instance, by forming the trigger guard of spring tempered 
metul with one end attached to the gun stock, the other end being left 
loose, so that upon the free end being forced back and suddenly released, 
a blow will be struck communicable tu the fulminate. 

2974. J. Kennepy, Westminster, “‘ Cement.”—Dated 13th October, 1869. 

This improved cement or sanitary composition is composed of gypsum, 
mustard, and camphor in the following approximate proportions, viz., 
to 20 lb. of gypsum add 1 Ib. of mustard and 1 lb. of camphor. But these 
quantities can be increased or diminished in proportion as the sanitary 
ingredients (i.e., the mustard and camphor) require to be more or less pre- 
dominant.—Not proceeded with. 





Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 
2937. N. Witson, Holborn, and W. Campion, Nottingham, ‘‘ Sewing ma- 
chines.” —Dated 8th October, 1869. 

The inventors employ a shuttle carrier, which is mounted on a vertical 
axis, and has a partial rotary motion imparted thereto. On the vertical 
axis is mounted a toothed pinion, which receives a ial rotary but re- 
ciprocating motion, by means of a travelling toothed rack, having on the 
back thereof a traverse slot, in which works a pin attached to a disc fixed 
on the horizontal revolving shaft or axis, receiving rotary motion in any 
convenient manner.—WNot proceeded with. 

2942. A. H. Branpon, Paris, ‘Summer skate.”—Dated 9th October, 1869. 

The leg piece is preferably made of w.od, such as ash or oak. The in- 
ventor a.taches it on the outside of the leg of the wearer, with the pad in 
contact with the leg a little below the knee, by means of a v4 or any 
other convenient mode of attachment to the lower part of this leg piece. 
He attaches, by bolts and uuts or otherwise, a wrought iron or steel 
angle piece, to which he attaches, in a similar manner, an elastic steel 
foot-piece, slightly raised at its extremities, for supporting the foot and 
the heel of the wearer. Side joggles serve to maintain the foot laterally, 
and straps to hold it firmly down on the foot piece. The locomotion 
wheel is hung on a stud attached to the leg piece by a nut; a vertical 
slot is made through the leg piece, where the stud passes, to enable the 
wearer to regulate, within certain limits, the height of his foot from the 
ground, as well as for the purpose of using different sized wheels if 
desired. 

2954. C. H. Rost, Dresden, “‘ Puper-hangings.”—Dated 11th October, 1869. 

Instead of using distemper colour for the ground of paper-hangings, 
oil, turpentine, and other like colours are applied to the ol by me- 
chanical means. An elastic bed, composed of a sheet of leather, cloth, 
or its equivalent, held at tension, is employed to receive the paper to be 
coated, and over this sheet is mounted a ‘“‘ doctor,” which serves to 
— the colour at a uniform thickness over the paper.—Not proceeded 
with. 

2955, T. Greenwoop and J. Keats, Leek, ‘‘ Boots and shoes.”—Dated 11th 
October, 1869. 

This consists, First, in cutting the flange on the edge of the insoles and 
) mem 2 soles; Secondly, in channelling welts in a peculiar manner; 

hirdly, in adapting to the machines used for preparing the soles, insoles, 
and welts for boots and shoes, for regulating the cut tof the fixed knife ; 
Fourthly, giving the post of the sewing machine the inclined position as 
described, and applying thereto stitching caps. 

2963. M. AnpRrEw, Melbourne, Victoria, *‘ Locks and latches.” —Dated 12th 
October, 1869. 

The inventor constructs and i the parts as follows: the latch- 
bolt is situated at the bottom end of the vertical arm of a crank lever, 
the horizontal arm of the lever being situated immediately above the 
follower fixed on the spindle of the latch. The crank lever turns upon a 
centre, which may be in the upper corner of the lock case, the arms of the 
lever being respectively el to one of the vertical and one of the 
horizontal sides of the case, when the lever is in its normal position. By 
turning the knob of the latch-spindle the follower raises ho lnentenshak 
arm of the crank lever and withdraws the latch-bolt. The centre on 
which the latch-bolt turns may be one of the screw-pins by which the 
plate of the lock case is fixed. 

2964. W. Bennett and J. CuRRALL, Birmingham, ‘‘ Kitchen ranges.”— 
Dated 12th October, 1869. 
* This consists, First, in giving to the bottoms of the grates of kitchen 
ranges arising and falling motion by means of a vertical screw ; the screw 
is worked by a movable key-box, which is raised and lowered by the 
action of the screw, and supports the bottom of the grate. 
2969. W. LincoLne, Glasgow, “* Securing joints of belts.” —A communication. 
—Dated 12th October, 1869. 
two pieces of a belt together the points or teeth on the plate 
are passed from the inner to the outer side of the belt, or vice versa, through 
holes made to receive them in the leather or other material of which the 
belt is composed, and over the points of the teeth so Projecting a cover 
or clasp of metal, with curved is passed, which, being slipped over 
the teeth on the outside of the belt, prevents the parts from separating. 
2978. W. OnALLINER, Grimesthorpe, “Forks and spoons.”—Dated 13th Oc- 


tober, 1869. 

The inventor first takes a square bar or rod of steel or other metal, of 
sufficient size, which he heats to the desired redness ; the rod is then 
forged into what is known in the trade as a ‘‘mood.” He then places 
the “‘ mood” between a pair of “ prints,” to round the shank and boulster. 
The “mood” is then placed between a ir of dies, which are so sunk 
or formed, that when struck they may mould or shape the “‘ moed ” tu the 
required shape to form the prongs, shanks, and boulsters, at one and the 
same time. e ‘“‘mood,” ufter being thus operated upon, is placed a 
second time between a pair of “‘ prints,” which are so formed that when 
reed a convert the boulster from a round to an oval, or other shape as 
req! 

2983. E. Bepz, Paris, ‘‘ Needle-cases.”—Dated 14th October, 1869. 

The case be made in the shape of a butterfly, or of a 


may winged 
animal ; it is composed of two sheets of thick paper or cardboard placed 





in pratepediine. and joined by a band following the entire outline. 
This band may be made of cloth, parchment, or paper, and at the extremi- 
ties of the wings are openings, in each of which is placed a packet of 
needles. The upper face of this case is decorated in harmony with the 
aes“ either by chromography, lithography, photography, or otherwise. 
—Not proceeded with. 


2991. C. L. Pace, Pall Mall, “ Packing boxes.” —Dated 14th October, 1869. 

Across the bottom of the box or case, and on the inside surface, the in- 
ventor fixes a bar or mf extending completely across the interior of the 
case or box ; one way of fixing it is by means of nails or similar fasten- 
ings driven in from the inside, and clam or riveted on the outside. 
Having secure the bar or stay in place, inventor drives in, or other- 
wise applies nails, or fasteners endwise of the bar or stay; that is to say, 
he them through the sides of the case into the ends of the bar or 
stay. On the lid or cover of the case, on the inner side or surface thereof, 
he fixes, in a similar manner, a bar or stay in another bar disposed in the 
same way. 
om, = Keon, Birmingham, “* Water-colour printing.”—Dated 14th Oc- 

tober, 1869. 

The in®entor makes the printing ink of the required pigment mixed 
with glycerine, or glycerine and water together, with, in some cases, a 
small quantity of gum-arabic or other adhesive matters. The other ad- 
hesive matters which are found to answer best in practice are sugar and 
a, and treacle or molasses. In printing with aniline colours the 

ventor prefers sugar or molasses to gum-arabic, as the adhesive matter. 
The inventor does not limit himself to any precise proportions of the ma- 
terials he employs, but finds that a mixture of one gallon of glycerine, 
seven pounds of sugar, and four ounces of gelatine, with a little water in 
some cases, answers very well. For the sugar an equal weight of gum- 
arabic or treacle may be substituted. From one to two ounces of the 
pigment, according to its colour and density, may be added to each pound 
of glycerine composition. The printing ink so made is applied to the 
printing type, or other printing surface, by means of a roller made of 
—- or of the composition of which printing'rollers are generally 
made. 


2994. E. L. Parker, Birmingham, “ Corkscrew and carriage key.”—Dated 
14th October, 1869. 

The inventor provides the corkscrew at top with an eye for the purpose 
of receiving a cross handle, and makes the greater part of the carriage key 
hollow or tubular, this hollow or tubular key being fitted to receive the 
acting part of the said corkscrew. When it is introduced into the tubular 
key, the eye at its top is situated above the open end of the said key. 
The corkscrew and carriage key are fastened together in the following 
manner : below the eye of the corkscrew is a system, in which slots, open- 
ing into one auother, are made similar to those of an ordinary bayonet 
joint fastening, and on the outside of the key, and near the —_ end 
thereof, is a rotating collar, a stud on which passes through a slot, and 
projects into the interior of the key.—Not proceeded with. 


2996. W. BarBour, Glasgow, ‘‘ Stage lights.” —Dated 14th October, 1869. 

This consists in en:ploying a curved casing, which consists of a Venetian 
or louvre screen placed over the lights on the side towards the audience, 
the openings in the screen allowing of the free ventilation of the lights. 
The front part of the casing, or that tow: the stage, is composed of 
glass, so that the lights are completely enclosed by the Venetian or louvre 
screen, and the glass through which the light is transmitted to the stage. 
In order to produce various coloured lights, this is effected by employing 
frames in front of the glass, these carrying glass or other media of the 
different colours required, su that, by sliding any one or more of these in 
front of the glass which constitutes part of the case, the required coloured 
light is thrown on to the stage.—Not proceeded with. 

2998. W. Avery and A. Fenton, Redditch, “‘ Needle and other cases.” — 
Dated 14th October, 1869. 

The needle-case is fermed, by preference, of thin metal, the needle 
packet holder sliding up and down in the case, and actuated by means of 
a erank arm attached to the lid or cover, which works upon a centre uj 
opening the lid of the case to expose the needle. The needle packet 
holder will also move upwards, taking with it the needle-packet, so that 
the needle may be readily extracted therefrom ; upon closing the lid it 
will take down into position the needle packet with itsholder. By these 
means the needle packet is self-acting, moving upwards or downwards in 
the case as it is opened or closed. 


Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 


2928. H. Wainwricut, New York, U.S., ‘‘ Distilling water.”—Dated 8th 
October, 1869. 

To produce fresh potable water from sea-water, or other water impreg- 
nated with foreign substances, the inventor converts the impure water 
into steam, which he passes through a series of tubes partially or entirely 
surrounded by cold water, or other liquid, and he conveys the water pro- 
duced from the condensation of the steam, first through a worm, for the 

urpose of cooling it, and thence through a filter, and, in its progress 
rom the condensing tubes to the cooling worm, he aerates the distilled 
water by combining with it the vapour and gases which arise from the 
condensing water, and also by bringing it in contact with atmospheric 
air.—Not proceeded with. 
2930. J. Wauuace, Belfast, “‘ Alcoholic liquors.”—Dated 8th October, 1869. 

The object of this invention is to economise fuel by using the waste 
heat —s with the distilled vapours in stills) to heat the wash on its 
passage to the stills. To this end the inventor causes the wash to 
in a circuitous direction, through pipes or hollow discs, or narrow hollow 
partitions placed in the still head, or in the condenser, or in an inter- 
inediate vessel. 

2946. W. C. May, Sanders’-terrace, Stratford, “‘ Printing inks and var- 
nishes.”—Dated 9th October, 1869. 

The object is the manufacture by the means of non-oleaginous printing 
inks and non-oleaginous printing varnishes that possess the properties 
necessary for being distributed and applied to relief printing surfaces in 
the same way the oleaginous inks aad by letter-press printers, that is to 
say, by rollers or balls, and the inking apparatus used in connection with 
pen Te and balls in letter-press printing. Hence these inks and varnishes 
made according to this invention are adapted for being printed from type 
and other relief printing surfaces by letter-press printing machinery. 
The above will give an idea of the invention, but the specification is so 
lengthy, and relates so entirely to processes, that it is impossible to con- 
dense the description sufficient for an abstract. 

2953. E. A. Cowper, Cowper-street, Westminster, “ Treating cast iron.” — 
Dated 11th October, 1869. 

The object is to carburise or cement the iron after it has been purified 
by being acted upon or oxidised by steam or superheated steam. For this 
purpose the inventor introd gst the g lated iron gases rich 
in carbon, such as carburetted ney and carbonic oxide, or gas, or 
vapour of hydrocarbons ; or in place of one introducing gases rich in 
carbon he introduces solid carbon in a finely divided state, which may 
conveniently be carried in by the draught of the above-named gases, or 
by steam.—wNot proceeded with. 

2962. J. B. Buytue, London-street, “‘ Burning liquid hydrocarbons.”— 
Dated 12th October, 1869. 

Induced compound currents of hydrocarbon vapour and atmospheric 
air are formed in pipes leading from retorts or vapourisers to tuyeres or 
burners by the action of smaller currents or jets of compressed air, which 
exhaust from the vapourisers or retorts the free vapourised hydrocarbon, 
and leadit through pipes to the furnace tuyeres or burners, mixed with the 
quantity of air necessary to effect its perfect combustion. 

2988. C. W. Siemens, Great George-street, “Iron and steel."—Dated 14th 
October, 1869. 

This consists in an improved mode of introducing the reduced ore into 
the open hearth of the mel furnace, without, on the one hand, exposing 
the reduced ore to the oxi action of the e, and, on the other 
hand, without exposing the reducing hoppers, retorts, or muffies to the 
extreme heat of the smel! furnace. For this p the inveutor 
does uot discharge the reduced ore directly into the melting furnace, as 
heretofore, but into a chamber or chambers arranged at the back or along 
the sides of the same, in which chamber or chambers a reducing atmo- 
sphere is maintained by an influx of reducing gases, —< there exists 

an 

















an open communication the the furnace. The 
bottom surface of this chamber inclines t ds the hearth of the melt- 
ing furnace, upon which the metallic bath is _ in order to facilitate 
the introduction of the reduced ore into the when required by means 
of rabbles introduced through a door or doors opposite to the melting 
chamber. From this red ore chamber or ch vertical or inclined 


hoppers or retorts rise upwards, into which the raw or calcined ore, 
together with the reducing and fluxing materials, are from above, 
by preference in a heated condition ; and around these hoppers or retorts 
channels are provided, through which flame is made to circulate. 





Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2935. R. L. Hickes, Liverpool-street, ‘‘ blectricity as motive power.”— 


and arranging one or more cylinders, 
ptacles batteries, by which means a 
electricity is or are passed through each or either 
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of them collectively or respectively at any velocity, and the 

or atmosph air therein decomposed, and vacuum produced by 
the action of each ee ee or sparks. Each cylinder is provided 
with a piston accurately fi thereto, and conn by its rod either 
di to a crank, crosshead, or other well-known means of communi- 
cating power to hinery g lly ; suitable valves are also introduced 
and applied for the free admission of air, and others for exhaust from the 
chamber of the water arising from the decomposition thereof.—Not pro- 
ceeded with. 











Class 10.—MISCELLANEOUS. 
Intluding all patents not found under the preceding heads. 

2934. J. More Lez, “ Preparing oils for painting.”-- Dated 9th October, 1869. 

This consists in the use of copper, or any substance having copper in 
combination, as a medium for the preparation of oil for painting, or other 
purposes. The inventor places the. oil in contact with the copper, or 
other substance having copper in combination. It puts the copper, or 
other substance having copper in combination, into vessels containing the 
oil, and allows the tion to continue until the desired impmvement 
in the oil has been produced. 
2917. W. P. Greca, Boston, U.S., “ Roller skates.” —Dated 7th October, 1869. 

The stock or foot-rest is provided with a toe-wheel, a heel-wheel, and 
two middle or side wheels, the latter not having their planes of revolu- 
tion in line with one another, but are lel, and on the 
opposite flanks of a line extending from the centre of the toe-wheel to 
the centre of the heel-wheel. The two middle or side wheels are to be 
so applied to the stock as to be capable of revolving independently of one 
another. 











Proposep Union oF FrencH CoLLIERIES.—A project is on 
foot which may, if carried out, greatly affect the yield of the 
French coal mines. Seven companies, whose head-quarters are at 
Cambray, Paris, Metz, and Nancy, and who hold the concessions 
of Hochwald, Carling, La Houve, Ham, Boucheporn, Falck, and 
Dalheim, together with the proprietors of the important mines of 
PHopital and La Forét, have applied for authorisation to unite the 
whole of these mine concessions in one great society, and to add to 
these a new one covering a surface of about a thousand acres in the 
territories of Coume, Creutzwald, Merten, and Bibling, in the 
arrondissement of Thiouville. The whole of these concessions 

roposed to be united make up a superficial area of 170 square 

ilometres. The chief projectors of this measure are M. Ernest 
Javal, engineer, of Paris; M. Charles L. C. Herpin, director of 
the Société Générale, of Paris, which has agreed to purchase the 
colliery of ’Hépital from MM. Pereire and others; MM. Marc A. 
Thirion, Engineer of Ponts et Chaussées, president of the colliery 
company of the Moselle; M. Gabriel Gougeon, of Metz; M. Simette, 
of Nancy; M. C. L. Vuillemin, engineer attached to the Chemin 
de fer de l'Est; and M. Charles Meyer, representing the collieries 
of Falck. The proposal has been presented in due form to the 
Prefect of the Department of the Moselle, who has ordered that, 
in the interest of all parties concerned, four months’ notice shall 
be given, according to law, in no less than twenty-three towns, 
besides the usual notification in certain journals of Paris and 
Metz, in order to afford opportunity for opposition or objection. 
The price of coal in France is one of the great difficulties of the 
iron trade, and the comparatively small yield of the mines is a 
constant ground of complaint. Besides the natural difficulties of 
the deposits, there is no doubt the want of capital, of speculative 
confidence, or of both, has restricted the supply, and unless the 
object of this proposed association is merely to rule the market, 
and keep up the price of coal, which seems unlikely, it may have 
a very beneficial effect for our neighbours, and perhaps alter 
materially the conditions of the international coal trade. At any 
—, such a powerful combination cannot fail to produce some 
results. 

Tae NEEDLE Gun.—The alteration of the Prussian needle gun re- 
cently alluded to in these columns has been sanctioned by the 
King, in consequence ot which the two or three millions of rifles in 
the possession of this Government will be remodelled. The im- 
provements introduced aim at simplifying the loading, and in- 
creasing the force and range of the ball. For this purpose the 
caoutchouc ring of the Chassepot has been adopted, which, helping 
to close the breech by spontaneous action, renders it unnecessary 
to press the valve down so tightly. In addition to this the weight 
of the ball has been reduced from 31 to 21 grammes, which, with 
the charge remaining at 49 grammes as formerly, considerably 
augments the propelling force. To fit the reduced ball for the old 
barrel, the ziind-spicgel has been proportionately enlarged, a pro- 
ceeding the practicability of which was proved by a similar altera- 
tion faced 9 some time ago, and further attested by a year’s ex- 
periments with the weapon in its present latest form. On the 
needle-gun being first taken into favour in 1841 it had a ball of 
15°43 millimetres, but the heaviness and consequent want of 
speed observable in the missile caused it to be soon re- 
duced to 13°6 milimetres, 
diminished to 12 millimetres. The total weight of the new 
cartridge is 32 grammes, instead of 40 grammes, as heretofore, 
so that the soldier will henceforth carry 95 instead of 75 cart- 
ridges, without experiencing an additional burden. Besides 
this, the needle is now made to move in a narrow hole, into which 
it fits exactly, instead of the wider one of the old gun, and a piece 
of oiled paper is placed at the bottom of the cartridge to clean the 
needle after each discharge, and serve some other purposes of 
minor importance. By these improvements itis hopedto raise the 
Prussian needle-gun, which has the glory of being the first breech- 
loading rifle ever introduced into an army, to the latest require- 
ments, and make it practically a match for all its manifold rivals. 
Though among these latter there are some with a ball of only 11 
and even 10 millimetres, it is contended that the advantage de- 
rived from this small calibre is of no practical use in the field, and 
that the Prussian rifle, in its present form, fires quite as rapidly 
and as far as the purpose of warfare require. That the alterations 
resolved upon are not very costly is owing to the ingenious con- 
struction of the ziind-spiegel, which admits of a small ball being 
shot out of a comparatively wide barrel.— Times. 

Tae ApriL MetaL Market.—In the metal market there has 
been a much better market during the past month than the timid 
had been inclined to expect. More business has been done than in 
any month for some time past. Much of the improvement is, no 
doubt, owing to the advance of the season, but it is likewise to 
be attributed to the nearer return of entire confidence, and to 
the consequent greater extent of trading operations upon a large 
scale, operations which must, of necessity, eatail the purchase of 
the ade = metals. The improvement has reference as well to the 
foreign as the home markets, whilst the improvement is decided ; 
still it is, in comparison with that which characterised the market 
in the time of the nation’s prosperity, not more than slight. Prices 
have likewise tended upwards. This has been especially so in re- 
spect of tin, which ma at higher values with the opening of the 
month. The half-yearly sale of banca, in Holland, resulted in 
76,800 slabs being put upon the market, in sales effected at 724 
florins, which is equal to about £126 in London. At the same time, 
1700 slabs of Bilston realised equal to £125 10s. in London. Im- 
mediately upon this becoming 
On the same day the market closed at £127. English icipa: 
in the advance, smelters quoting £128 for blocks, and £129 for 
bars. This has gone on —s the month till the quotations from 
Holland for banca being 79 florins, straits has been sold in this 
market at £133 to £134, and lish refined at £139. As might 
have been expected, this has the effect of checking transac- 
tions and causing buyers to limit their purchases to within 
the smallest possible com: Copper has likewise fluctuated, 
not so much from vali: as from a desire by specu- 
lators to make profit out of a rise which they think they 
can see in the near future if the market shou skilfully 
manipulated. The future of prices and sales will depend more 
upon the l charters now about to be made known than 
baa speculation. The market, however, may fairly be said to 
close strong, with a tendency to rise. Yellow metal is quoted 
igher as the month closes than it was at the opening, but without 
See out purchasers. 


ted 








whicle size has now been further ! 


known, straits were done at £125.° 








BIRMINGHAM AT WORK. 
(From our own Correspondent.) 

Tue demand for “specialities” in general brass-foundry ha® 
kept pace with that for similar productions in other material— 
particularly during the last twenty years. The increasing desire 
for exterior attractiveness, among retail shopkeepers, has greatly 
extended the demand for brass sash bars and name plates, 
Brackets to support glass shelves, perpendicular rods with mov- 
able projecting arms, and other contrivances to add to the at- 
tractiveness of window displays, have also come into considerable 
——. Chains are now used to suspend ——- instead of cords, 
and an arrangement of strips of metal depending from the rod, 
and sockets with hooks attached moving in the strips, permits of 
elevating or lowering the picture, and of adjusting its inclination 
in regard to the light. To Mr. Thomas Pemberton this improve- 
ment is mainly due. In public rooms, hat rods with supporting 
brackets have superseded the old coat and hat hook arrangement; 
and hollow stair mouldings, and ornamental tube rods of a massive 
and decorated character, have taken the place of the old-fashioned 
solid iron rod, cased with attenuated brass. Mr. Aitkin informs 
us that the introduction of the penny postage greatly stimulated 
this branch of industry. The demand for letter-balances imme- 
diately followed Rowland Hill’s completed enterprise, and these 
articles, as also letter-box plates, were made in great quantities. 
The revived art of needlework or embroidery—which constituted 
the chief occupation of gentlewomen in the days of old, has led to 
the reproduction on a large scale of banner screen stands and 
banner arms to attach to mantelpieces. Even the extended skirts 
which, of late, distinguished female fashion, had an influence over 
the trade of the general brass founder in Birmingham. The 
number of superior fire-guards produced in consequence of crinoline, 
in addition to the ordinary supply, was at one time as much as 
20,000 a year. Of this number, a single manufacturer produced 
4500. The authority previously quoted informs us that with the 
exception of applying steam power in the turning of the lathes, 
there has been little change during the last few years in the 
cabinet and bell departments of general brass foun Messrs. 
W. Tonks and Son have recently adopted a machine patented by 
Thomas Potts (quite a mechanical genius), for ‘ floating” tube. 
This machine is automatic in its operation. The tube to be floated 
is attached to the horizontal bed; the floats (five in number} move 
parallel and longitudinally in their actiion they each pass a little 
way into the space previously floated, but the junction is perfect, 
or free from the peculiar indications which mark the stroke of 
the “float” where it joins, when the tube is floated by hand 
labour. The tube operated upon is turned also by the machine, 
and exposes the full portion of the unmanipulated surface until 
the entire length is floated. It is odd to reflect that of the 
millions of feet of tube in a straight form, as picture, hat, stair, 
and other rods with finished tube, “‘for cutting to length,” and 
tube cornice poles sent out annually, that until within the last 
ten years it was floated, and still is, with very few exceptions. 
The curiosities of this manufacture are worthy of record. The 
following ae are quoted in proof of this remark. While 
the bodies of the rulers of t—the Pharaohs, Ptolemies, and 
Cheops—reposed in huge sarcophagi of stone or granite, and the 
great ones of Greece reposed in marble tombs, or were re- 


membered 
“ By storied urns or animated busta,” 


modern invention has given us coffins of glass, of iron, and of zinc, 
and even inserted in the last plates of glass directly over the 
countenance, in order to enable friends to survey the ravages of the 
destroyer on the visage of the silent tenant. None of these mate- 
rials were, however, grand enough to furm the mortuary chests 
destined to contain the remains of two palm-oil potentates, who 
rule on the South Coast of Africa, and bear the euphonious titles of 
** King I Am” and “‘ Egbo Jack.” They desired their coffins tu be 
made of brass, wishing to see them before they were permanently 
used. Each coffin was 6ft. 10in. in length, 3ft. in depth, and 
2ft. 3in. in extreme width. The whole was polished, lacquered, 
and richly decorated with cast ornaments. 

A shield with emblazonings, surmounted the lid of each, but 
the most singular feature which marked these objects was the 
introduction of four padlocks, in and on each. Two of these were 
attached to the interior and two to the exterior. The interior pad- 
locks had their asps, and could only be locked from the inside. 
Report stated that the coffins during life were intended to serve 
the purpose of an oratory or private cell, into which the owner 
retired for devotional exercises. Each coffin weighed 600lb. A 
more prosiac reading of their use will be found in their owners 
using them as receptacles for their treasures during life, and 
after death to be buried in the coffin with it. 





THE GLasGow WaTEeRwoRKS. — Mr. Gale, the engineer of 
the Glasgow Waterworks, reports that on the 16th inst. the 
quantity of water in store in the lochs was sufficient to 
supply the city, and maintain the flow in the river Firth, 
for 121 days, being eight days supply more than on the cor- 
responding date last year. The Gorbals reservoirs contain 155 
days’ water, being fifteen days’ supply more than on the same date 
last year. The quantity of water sent into the city and suburbs 
during the J ae quarter en 23,100,000 gallons a day from 

atrine Works, an 


the Loch 3,500,000 gallons a day from the 
Gorbals Works—in all, 26,600,000 gallons a day. being about 
500,000 gallons a day less than the average of 1869. The con- 


sumption of water per head of the population appears to be 
remaining, at present, pretty nearly stationary at a little under 
fifty gallons a day. The whole of the works are im good repair, and 
uire little beyond the ordinary painting of the ironwork and 
pointing of some of the masonry. The rebuilding of the rubble 
embankments of the Duchray Aqueduct Bridge is all but com- 
leted, and the work has been ions in a substantial manner. 
here are still some portions of the aqueduct on the Duntreath 
section that require cementing inside, and a part of this is being 
done this week, the water having been shut off at the loch for the 
purpose. The main pipes, and those within the city, have not 
given much trouble during the last three months, but a good 
many alterations have been made for the accommodation of the 
Union Railway Company. 


THe Tower Suspway.—It is due to Mr. Barlow to say 
that, although the company have the authority of the Board 
of Trade to open the subway, and many thousands of pas- 
sengers have m actually conveyed, it has not yet been 
= icly announced as open for traffic. The trips hitherto 

ave been experimental, and for practice, rather than ordi- 
ordinary public trains, and in these there have been almost as 
many passengers, even without notice, as could be taken. During 
the present week the traffic has been temporarily suspended for 
additions and improvements. The approaches on the surface have 
been paved with flag-stones ; the iron chimneys which convey the 
smoke and waste steam up the shafts, have been covered in with a 
non-conducting packing, which has been effective in reducing the 
temperature in the lifts and the waiting-rooms. A simple, yet very 
useful expedient, has been adopted to enable the engine-drivers to 
bring home the carriage to the ends of the chambers with smoothness 
and precision. This consists of the attachment of metallic marks 
to the hauling-rope, which, when they reach the drum in the 
engine-room, duplicate the bell si and guide the drivers in 
slackening and shutting-off steam. The traffic was resumed yester- 
day. It need scarcely be said that it is highly desirable that the 
working arrangements should be as nearly perfect as ible be- 
fore the communication is Pape opened, as alterations in the 
inery afterwards, and the necessary cessation of the traffic, 
would involve greater difficulty and disappointment to the public 
than they it would now. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET: Shipments of iron—StaTE OF 
THE IRON AND COAL TRADES: Agitation among the miners for 
advanced wages—THE DEEPENING OF THE RIVER CLYDE—THE 
ARMOUR-CLAD RAM HoTsPUR—THE TWEED WATER SCHEME AT 
Kei_so—Tue DunbDze AND ForFarR RaAILwWAY—NEW LOCOMOTIVES 
FoR SPAIN—SALE OF Omoa IRONWORKS. 

Tue Glasgow pig iron market continued to advance till the end of 

last week. and this week it opened steady at 59s. and 58s. 104d. a 

, month; 58s. 9d. and 58s. 74d. cash. Since then it has declined 

about ls., the market now being flat. Business done at 58s. 3d. a 

month, and 58s. cash. No. 1, g-m.b., 58s. 6d.; No. 3, 57s. 

The shipments of pig iron from Glasgow for the week endi 


April 23rd are—Foreign, 3085 tons; coastwise, 580 tons, to 
3665 tons. From Bowling—Foreign, 75 tons; coastwise, 576 tons; 
total, 651 tons. 


During the past week the activity in the iron trades has, if any- 
thing, increased. Atthe works in and about Glasgow there is con- 
siderable briskness in the armour-plate department. Large orders 
ars on hand both for the home and foreign Governments, and all 
the mills are running night and day. The Bessemer furnaces are 
in full operation. At some of the principal works the pressure for 
rails is so great that the erection of additional furnaces is con- 
templated. The great bulk of the orders are for home railways, 
but some of the continental companies are also in the market. 

There is a fair demand for bars, sheets, nail rods, and light mer- 
chant irons, at prices ranging from £7 10s. to £10 per ton, accord- 
ing to description. Boiler plates have been in better demand 
this week; prices in all departments have been more firmly main- 
mee, and an advance in the list rates is said to be probable before 

ong. 

The proprietors of the new malleable ironworks about to be 
erected at Holytown are Messrs. Bain, McCorkindale, and Co. 

The coal trade in the sale-pit districts has been steadier this 
week, on account of the increased activity of the iron trade, and 
the past quarterly accounts have been more promptly met than 
for some time past. But priceson the whole are not firm, and 
any demand by the workmen at present for an advance of wages 
is not likely to be acceded to. 

At an important meeting of miners at Hamilton a few days ago 
it was resolved, after an address from Mr. McDonald, that a 
general demand be made for an advance of wages throughout the 
whole of Scotland before the 16th May. 

It would seem that the incessant dredging which goes on in the 
river Clyde can hardly keep pace with the requirements for ships 
of great tonnage that are being built on that river. As an instance 
of the insufficiency of water-depth still existing, it may be 
mentioned that H.M. twin screw ram Hotspur, after being 
launched and taken to the 60-ton crane to receive her machinery, 
was, at the time, drawing 12ft. 10in. forward, and 14ft. 7in. aft. 
She took the ground at low water, and sustained some damage to 
her bottom. The depth of water at the crane was at that time 
only 10ft. Gin. at the centre line of the ship, and the consequence 
was that it became necessary to shift her to another berth till the 
crane berth was deepened to 20ft. at 45ft. distance from the quay, 
the standard gauge at the quay wall then indicating only 7ft. at 
dead low water. This work delayed the ship one month, and caused 
a great amount of anxiety and expense to Messrs. Napier, who 
were compelled to provide two massive booms of 20ft. breadth to 
keep the vessel at that distance from the quay wall. It seems 
unaccountable that, in a port where such extensive shipbuilding 
operations are carried on, no better accommodation is provided for 
large vessels. 

The Hotspur has now completed the taking in of her machinery 
and boilers; the whole of the armour plating is finished, and the 
masts have been put in. The spare gear is also finished and taken 
on hoard, including two spare p aman, won and a spare tiller. The 
other parts of the work are in a forward state; and the whole is 
expected to be completed by the end of June. 

On Monday, at a special meeting of the Police Commission of 
Kelso, the plans and specifications submitted by Mr. Brunlees, in 
regard to the Tweed water scheme, were considered. The chair- 
man stated that it was contemplated to have the engine-house 
enlarged, two new boilers, and powerful pumping machinery, and 
which, it was considered, would throw up double the present quan- 
tity. The total cost would be £3000. e water is to be pumped 
up to the Angryflat plantation, to reservoirs placed there, which 
will hold four days supply. The committee approved of the 
En. and recommended them to be sent to the Duke of Roxburgh, 

or his approval. 

The Dundee and Forfar (Direct) Railway is fast approaching 
completion, and will soon be open for traffic. The line passes 
through richly cultivated lands, and runs in an almost straight 
line for more than half its length through the county, and is equi- 
distant from the Newtyle line to the west, and the main line from 
Arbroath to Guthrie on the east. |The cost of the line, including 
the erection of stations, will be about £90,000, but with the cost 
of the land acquired the amount will be increased to £140,000. 
The formation of this line has spread over a period of four years. 

Portions of a new locomotive, built by Messrs. Dick and Steven- 
son, Airdrie, were yesterday conveyed along Stirling-street. i 
| firm has just completed the construction of two tank locomotives, 

which have been tried under steam at their works. The engines 
| have been taken to pieces, and are being despatched for shipment 
| from Glasgow to Spain. They are made to work the traffic on the 
| line of railway between Marabella, on the Mediterranean coast, 

and the San Juan Batista iron mines. The railway gauge is nar- 
row, being one metre in breadth, nearly 3ft. 4in. e engine 
yay sane are 12in. in diameter, the water tanks being placed inside 
the framing under the boiler. The foot-plate is fitted with a cab, 
to protect the engine-driver from the sun’s rays. Each engine, 
complete and in working trim, weighs about 22 tons, and, as they 
are sent in pieces, they will be fitted up by Messrs. Dick and 
Stevenson in Spain. 
The old-established Omoa Ironworks, at one time the property 
' of the late Mr. Robert Stewart, of Murdostoun, and which have 
been closed for a considerable time, were exposed for sale on Mon- 
day. The — realised were good, and in some instances very 
| high, small engines having been sold at from £123 to £130 or 
| thereby ; while eg om machines reached as high as £34. Only 
one half of the lots had been disposed of at the close of the day’s 








proceedings. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE COAL TRADE—THE BOARD OF 
ARBITRATION—-OPENING OF NEW IRONWORKs AT GATESHEAD— 
NEW WAREHOUSES FOR MIDDLESBROUGH AND THE DOCKS—THE 
TEES CONSERVANCY. 

THE Cleveland iron trade is still improving. Last week nearly 

13,000 tons of iron were shipped in the river Tees, and the ship- 

| ments in the Tyne were brisk. During the past few days business 

| in Middlesbrough has been excellent. At the market, on Tuesday, 
| which was well attended, there was a keen inquiry for pig iron, 
| and No. 3 was sold at 51s. and 52s. There is now little over 
| 20,000 tons in the Middlesbrough warrant store, and the makers’ 
stocks are barely sufficient for the proper — of their trade. 

quantities of pig iron are being sent to the Continent. Owing 
to the general prosperity of the trade there is considerable specu- 
lations indu in at present, but every effort is being used by 

makers to maintain a steady satisfactory busi at r 

rative rates. This action is preferable to assisting certain u- 

lative gentlemen who are on the qui vive for a rig. Makers know 

very well that if prices were forced up there would soon bea 
reaction. 
In the finished iron trade all is activity; and when it is remem- 
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bered that the Cleveland and Tyne districts have, it is estimated, 
booked Russian orders for railway material and other kinds of 
iron to the extent of nearly £3,000,000, it is not to be wondered 
at. Railway extensions in America, India, and Russia have this 


given an immense impetus to the finished iron trade of the | 
| wishes of the meeting on behalf of the gun trade, was adopte:!; 


ear 
North of England. For home consumption the demand is not so 
great, but there is of course a fair demand for rails for relaying, 
and for tramways. 

On Monday a large number of miners arrived in Middlesbrough, 
by steamer from London, and proceeded to Murske, where they 
wall be employed in the ironstone mines, and help to increase the 
yield, which at present is insufficient, owing to the miners limiting 
the number of hours they work each week, 

Messrs. Backhouse and Dixon, of Middlesbrough, have sold a 
splendid screw steamer of 2000 tons for the emigrant trade be- 
tween Norway and America. She is to be 200-horse power. 

Engineers, and especially marine engineers, on the Tyne and 
Tees are very busy. 

The coal and coke trades of Durham and Northumberland are 
in a most satisfactory condition. Immense quantities of coal are 
being shipped from the Northern rivers to all parts of the world. 
At Monkwearmouth Colliery there is no prospect of a settlement 
with the miners who left their work on account of insufficient pay, 
and the masters are evicting them from their cottages. At Sheriff 
Hill Colliery, near Gateshead, many miners have ceased to 
work in consequence of a notice from the proprietor of the colliery 
that there would be a reduction in their wages, and they are being 
evicted from their cottages. 

Early in the week a special meeting of the Board of Arbitration 

- was heJd at Darlington to consider the Sunday labour question. 
The vice-president, Mr. Ridge, read a resolution which had been 
passed at the Hartlepool Conference of delegate ironworkers held 
in October last, proposing to enact a rule for the prohibition of 
Sunday fettling, and to commence work on Monday mornings. 
Subsequently the men had held a meeting and resolved that it was 
desirable to discontinue Sunday fettling and start the works on 
Monday nights, After these resolutions had been submitted tothe 
board a lengthy discussion ensued, during which it was stated that 
there were ten works with 520 puddling furnaces connected with 
the board where there was no Sunday fe'tling, and there were 
twenty-two works connected with the board where Sunday 
fettling was carried out. It was ultimately decided to hold an- 
other meeting of the board ina fortnight, the masters in the mean- 
time to hold a meeting to consider whether arrangements could be 
made for fettling the furnaces otherwise than on a Sunday, so as 
to enable the workmen to commence work on Monday mornings. 

On Tuesday the Eagle Foundry and Ironworks, Gateshead-on- 
Tyne, were opened by Mr. R. B. Richardso. 

The Middlesbrough owners are taking steps for the erection of 
three additional bond warehouses similar to those already in use 
in that rapidly growing town. There has of late been a loud out- 
cry for additional facilities in this respect, and the actions of the 
wealthy owners of the iron establishments will be welcomed by the 
whole community. 

The extension of the docks at Middlesbrough is being proceeded 
with as quickly as possible, but many people believe that by the 
time the desirable work is c mpleted a much more comprehensive 
scheme of dock accommodation will be necessary for Middles- 
brough, which is really the capital of the North of England iron 
trade. 

The praiseworthy steps of the Tees Conservancy Commissioners, 
who are doing all in their power to improve the river, will result 
ere Jong in a splencid channel being maintained between Middles- 
brough and the sea, and this will very considerably improve the 
iron port. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERITAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FInisHED IRON: The demand for angles, large rounds 
and girder plates--Rops : Great demand—Hoops, STRIPS, AND 
THIN SHFETS— NAIL SHEETS : Low quotations --THE PROBABILI- 
TIES OF THE FUTURE—STEEL : Slightly improved—More to be done 
én steel »ails—PIG IRON : Sales quiet-- Heavy stocks at consumers’ 
—CoaL: Little doing—THE GUN TRADE AND Mr. LOWE’S TAX: 
Vigorous opposition — HARDWARES: T'm-plate working and 

japanning—Metal bedsteads— Hollow-wares and light iron castings 

—teneral builders’ ironmongery— Locks and lock furniture— Cut 

and forge nails—The nailers’ movement—TIN-PLATE MAKING : 

Movement for a reduction of wages—The effect—FENDERS AND 

FIRE-IRONS — TRACES AND SMALL CHAINS — AGRICULTURAL 

Socrety’s SHow TO BE AT WOLVERHAMPTON—THE FAILURE AT 

MoNKWEARMOUTH—ACCIDENTS BY EXPLOSIONS IN BIRMINGHAM 

AND AT NEWCASTLE-UNDER-LYNE—AN EXCESSIVE STORE OF 

GUNPOWDER. 

In the finished iron department angles, large rounds, and girder 

plates are selling well to local firms, and are also leaving the dis- 

trict to a fair extent. 

Rods are now being demanded in quantities which exceed those 
bought for the same market in this neighbourhood for months 
past. One firm, known to be capable of turning out as large a 
quantity of this class of iron as can be produced at any other 
works in this part of the kingdom, can now see nine weeks’ activity 
in its rod mills. 

Orders have likewise just come in for hoops and strips. 

Sheets of thin gauges and of a first-class quality are in improved 
request. 

ot so the cheaper qualities. At this moment nail sheets can 
be bought at £7 7s. 6d., of a quality for which the same maker re- 
quired, a few weeks ago, £7 15s. The instances to which these 
lower quotations relate are those of firms not of the first position. 
The iron they produce, however, answers the purpose of consumers 
who, referring to them when higher prices are asked by makers of 
greater standing, naturally respond: ‘‘ Why, therefore, should we 
give more?” It is some kind of satisfaction to the higher-priced 
houses that even the low quotations do not lead tomuch business, 
so slow is the demand for the product. It is not probable that 
such rates will prevail much longer, for the evidences of improve- 
ment in the district asa whole continue traceable, and inquiries 
are reaching the works which induce the inference that the change 
will be more marked by and by. At present, however, it is clear 
that whilst there are makers of good iron who are able to secure 
better rates now than they could get a fortnight ago, others there 
are whose experience is the opposite of this. 

Steel is in slightly improved request, and it is stated that a new 
firm is about to start to make steel rails in this district by the 
Bessemer process. 

Pig iron is very quiet. There is an over supply of all but the 
Barrow hematite qualities. Most consumers have their pig banks 
well stocked. Some of them, having room for no more, decline to 
receive all that they have bought until they have reduced their 
present stocks. It is not a good sign that some vendors decline to 
accept the countermand, pa insist upon delivering. 

The collieries are not busily occupi 

The gun trade in Birmingham apprehend very serious conse- 
quences to their order as the result of the 20s. tax upon sporting 
guns. When the military branch is quiet the trade give much 
attention to the sporting part; and by the demand for that class 
weapon very many families are fed. 
more expensive goods, the tax will be harmless—of the two, 


beneficial; but upon guns ‘hat sell for 50s., for instance, the effect | 
rhe local papers, whatever their politics, | 


will be very different. 
denounce the tax, and at a meeting of gux manufacturers held in 
the Town Hall on Friday afternoon, presided over by Mr. 8. 
Buckley, the chairman of the guardians of the Birmingham Proof 
House, it was delivered with great unanimity, ‘ That, in the 
opinion of this meeting, the proposed tax of £1 on each person 





So far as it relates to the ; 


carrying a gun is uncalled for and unwise; that, moreover, it will | 
not produce anything like the amount estimated by the Chancellor 
of the Exchequer, whilst it will press with qrevves hardship on 
the gun trade, already suffering severe-and almost unprecedented 
depression.” At the same meeting a petition, setting forth the 


and was presented to the House of Commons on Monday night by 
Mr. Muntz. 

The month of April is closing with unmistakeable, though not 
very pi , indicati of improvement in the hardware 
industries of Birmingham and South Staffordshire. 

There is a little more doing at certain of the tin-plate working 
and Japan factories. The ironmongers at home are beginning to 
order toilet sets and baths, and there is an improving inquiry for 
tinned wares for the foreign markets generally. The resuit is that 
a few establishments of this class have more to do now than they 
have had for many months past. The firms best off are still those 
who do not produce the first-class goods, but who, nevertheless, 
turn out wares with which the public seem satisfied, and upon 
which the ironmonger and storekeeper can get as much profit as 
upon articles entailing much heavier expenditure by the producers, 
in the item of wages in particular. Products of a high order of 
merit are still in only tame request. 

Metal bedsteads of the tube and the solid kinds are both fairly 
in demand at a few establishments; but taking the district 
through, the works are only quiet in this department. 

Hollow-wares and light iron castings are rye gorges A unal- 
tered upon their condition a month ago. Most of the foundries 
have enough to do to keep the hands well employed, and certain 
of them are still very busy. 

The makers of general Duilders’ ironmongery are doing a little 
more, alike in the wrought and cast departments ; but the output 
is under the season average. Nor will there be any improvement 
till the better condition of trade in all its branches has revived the 
building industry. 

Locks and lock furniture of the first class are in steady request, 
and the same may be said of the very cheap kinds sold, as well out 
of this country as in it; but the medium qualities, both of iron 
and brass, for internal and external use, are quiet. In these the 
foreign competition is most felt 

Cut nails, it has been shown above, are not in active demand, 








and forge nails are no more than quiet. Certain of the horse-nail 
operatives are in open antagoni‘m with their employers, and the 
issue of the strike is not easy tu forecast. Respectable masters in 
all the forge branches are much disadvantaged by the ‘“‘ fogging” | 
which still exists. The men, however, are the heaviest sufferers; | 
and the system would not be possible if they would exercise a | 
little more self-control and spend less in intoxicants. It is true | 
that they get but little, yet that little is made much less by the | 
habit of wasting time and money at the ale bench, and thereby | 
placing themselves at the mercy of people who gain by their | 
poverty. The cream of the o:der are carrying on a co-operative | 
store in the heart of the nail-making locality. 

The tin-plate making firms are doing a little more business at 
slightly better prices, But the recent advances in block tin have 
deprived them of much of the benefit they would otherwise derive 
from the change. At length there is talk of requiring the men to 
help to meet some of the competition ; the masters suffer from 
Wales in particular, and one firm has taken action in that direc- 
tion. A leading firm in this district is that of Messrs. John 
Knight and Co., of Cookley, near Kidderminster. At their esta- 
blishment the tinning branch numbers 100 hands, including the 
young of both sexes, and there are thirty or forty workpeople who 
prepare iron for the tinning department. On Saturday, the 23rd 
inst., all the tinning branch came out at the expiration of a notice 
of a reduction, which, in one way or another, would range from 12 
to 19} per cent the masters say, but the men assert from 20 to 30 
per cent. The company have hitherto found cottages for their 
ten, who likewise, in vbedience to notice, have left the tenements, 
The reductions would bring the Kidderminster men somewhat 
near the range of the wages in Wales. It is easy to understand 
that in the present stage of the market Messrs. Knight would not 
much regret the en ire stoppage of their machinery for a time. It 
is difficult to understand how the men will be able to resist their 
employers’ terms, 

Meanwhile the effect is to cause great activity at some otheT 
tin-plate making establishments. The activity is seen chiefly at 
works of much less note than those at Cookley. At one the im- 
petus is so great that the full force of the establishment was set 
on this week in the small hours of Monday morning—indeed, im- 
mediately that the formal Sabbath had closed. 

Fenders and fire-irons are not by any means busy ; but more is 
being done in them than is sometimes observable at this season. 

Traces and other small chains keep in steady demand; and in 
the heavy kinds there is here and there a little more doing; but 
cables and anchors are quiet. 

In ‘spelter only a quiet trade is being done; but a better de- 
mand may confident y be looked for as the season advances, and 
the galvanising operations increase. 

Lead is not selling actively. The prospects of an increased 
supply are tending to a weakening of piices to some extent. 

t has been semi-officially announced that Wolverhampton will 
be the place of the meeting of the Royal Agricultural Society 
next year. Official confirmation or refutation of this statement 
will be forthcoming in a few days. 

It is not understood that the firms about here are unfavourably 
affected by the failure of Messrs, Kdward and Joseph Lumsdon, 
the chain and anchor smiths, Monkwearmouth, whose affairs came 
again before their creditors to-day (Thursday). 

Messrs. Ludlow, the percussion cap manufacturers, who carry 
on their priming operations in some timber sheds at Perry Bar, 
had one of their young women operatives sadly burnt on Monday. 
She was incautiously scraping the composition together in the 
priming pan when the stuff exploded, and her left arm was blown 
off, and she was otherwise much injured. 

In Newcastle-under-Lyne, on Thursday evening, the assistant 
to Mr. Baildon, an ironmonger who sells gunpowder, was in the 
warehouse, about to supply a customer, when the powder exploded 
in the barrel, and he received injuries from which he died on 
Saturday, and the premises were extensively damaged. Before 
his death he maintained that he had no light with him, and there 
is no explanation of the cause. 

On the following day Mr. Mellard, another ironmonger of New- 
castle, who is also a magistrate, was fined for having an excessive 
quantity of gunpowder in his possession. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

RETRENCHMENT AT LIVERPOOL— STATE OF TRADE: Sheffield, South 
Yorkshire—NortTu-EasTERN TOPICS—Railway movements: Mr. 
G. Hudson and the Sunderland Docks—HatBourk OF REFUGE 
FOR THE NORTH-EAST COAST: Filey Bay: SMOKE aT HuDDERS- 
FIELD—BoILER EXPLOSION AT WARRINGTON—-SMOKE AT BRapD- 
FOKD—EMIGRATION FROM THE MkRSEY—Mipianp RaiLway: 
Barnsley and Cudworth Section. 

THE Liverpool Corporation are retrenching. The expenditure of 

the health committee was cut down last year to the extent of 

£54,000 as compared with 1868. In the borough engineer’s depart- 





— the outlay was reduced from £64,580 in 1808, to £87,500 in 
869. 
The heavy branches of Sheffield industry are brisk. Good 
orders are on hand for armour-plates and shields. The furnaces 
are fully employed, ana the demand for Hessemer steel is in- 
creasing. Large orders are on hand for railway matériel. 

Business continues in an active state at most of the South 
Yorkshire ironworks. Kails and other descriptions of railway ma- 


terial are in active request, and are likely tobe in sustained demand, 
as shipments to Russia from the norchern ports are about to re- 
commence for the season. Steam coal bas been in increased 
demand ; the deliveries made to Hull have increased, but there 
has been little change as regards Grimsby. 

The North-Eastern Railway Company have commenced clearing 
ground to the east of the Tyne Dock for the purpose of erecting 
additional corn and hemp warehouses. The River Tyne Com- 
missioners are also making considerable progress with the excava- 
tions for a new quay and drops at Whitehill Point for loading 
screw colliers. The Pelaw and T'yne Dock branch of the North- 
Eastern Railway is not expected to be completed this year, the 
constructive difficulties having proved greater than had n 
anticipated. 

There is no truth in a story which has been extensively circu- 
lated to the effect that Mr. George Hudson has been appointed 
general manager of the Sunderland Docks ata salary of £2000 per 
annum, 

Mr. C. Sykes, M.P., Lord C. J. Hamilton, M.P., and Lord 
Crichton have been personally inspecting the north-east coast with 
the view of making themselves thoroughly familiar with the har- 
bour of refuge question. The party seem to have come to the con- 
clusion that Filey Bay was the most suitable locality for the 
proposed harbour of refuge. 

The Hudderstield Town Council bave resolved to prosecute all 
miilowners and others discharging smoke from their premises for 
more than five minutes per hour. 

An inquest has been held at Warrington with reference to the 
deaths ot six men who lost their lives by the explosion of a boiler 
at the chemical works of Messrs. Roberts, Dale, and Co., of War- 
rington. Mr. J. G. Dale, one of the witnesses examined, said he 
was general manager to Messrs. Koberts, Dale, and Co. The 
works were stopped last autumn in consequence of slackness of 
trade. During that stoppage the boiler which had now exploded 
was overhauled and put into a thorough state of repair. It was 
first used afterwards about the last week of October. The inquiry 
was to be resumed yesterday (Thursday). 

The smoke nuisance is stated to be on the increase at Bradford. 
At a meeting of the town council on Tuesday Alderman Scott said 
some little difficulty had been experienced in consequence of a 
change of inspectors; but the Smoke Prevention Cummittee were 
now proceeding vigorously against offenders, especially against 
stokers, and he hoped that a better state ot things would prevail. 

Emigration is now proceeding from the Mersey on a great scale. 
On Wednesday the steamers Helvetia and Minnesota left the 
Mersey with about 1600 souls for New York; and the City of 
Brussels and the Nestorian—the former for New York, and the 
laiter for Quebec and Montreal—were to sail with between 1400 
and 1500 more emigrants yesterday. 

Arrangements have been made tor the opening of the Barnsley 
and Cuaworth section of the Midland Railway on the Ist of May. 
Under an agreement between the Manchester, Sheffield, and Lin- 
colnshire and the Midland Railway Companies both those under- 
takings will be enabled to send traflic over the new line. 





PRICES CURRENT OF METALS AND OILS 
1870, 869. 














































1 
Copren—British—cakeandtile,; £68d £84) £€6.d..£84. 
POT TON secccccccccescee| 70 O O.. 71 O 0} 76 0 9.. 78 0 O 
Best selected . 7110 0.. 72 0 0|79 0 0..80 0 0 
Sheet ..ee.ee oo | 75 0 0.. 76 0 0) 80 0 0.. 81 0 0 
Bottoms .eseseeceee ooe| 78 0 0.2. 0 0 01838 0 0. 8 0 UO 
Australian, per ton . eoe| 7210 0.. 75 0 0/] 80 0 O.. 8310 O 
Spanish Cake ..seee. ooe| 0 00. 000) 000. 000 
Chili Bars........0 soveceee| 67 15 0.. 6810 0) 7110 0.. 72 0 0 
Do. refined ingot .......} 71 0 © 73 0 0| 76 0 0..77 0 0 
YELLow Mera, per lb. ......| 0 0 6 O 0 63] 0 0 6 O O07} 
iron, pig in Scotland, ton....| 218 3 cash 212 6 cash 
Bar, Welsh, in London......|] 7 2 6.. 710 0} Glv 6.. 612 6 
Wales ......] 610 0.. 615 0} 6 0 0.. 0 0 0 
Staffordshire 800... 850}; 750.776 
Rail, in Wales..........c006] 615 0.. 7 5 0} 6 0 0.. 6 5 0 
Sheets, single in London ../ 910 0..10 6 0} 95 0.. 000 
Hoops, first quality ........) 815 0.. 9 5 0} 8 5 0 8 7 6 
Nuailrods ecccccccccccces»| 715 0.. 8 0 Of 710 0.. 715 O 
Swedish.....cee--ccscseeees| 915 0.. 10 56 6/10 O 0.. 1010 0 
Leap, Pig, Foreign, per 18 2 6..18 6 0/19 0 0.19 2 6 
English, W.B. ....0--ee000e] 19 7 6. U0 UW 0} 2015 0.. 2017 6 
Other brands ..ccssccese-.ce| 18 7 6.1817 6) 1910 0.. 19°12 6 
Sheet, milled ..seccssccooee| 19 5 0..1910 0) 20 U O.. 20 5 O 
Shot, patent..cocccesesseeee| 22 0 0.. 0 0 0} 22 5 0.. 2215 0 
Red or MiniuM ....cessooee}| 20 0 0.. 0 0 0) 2015 0... 000 
White, Gry «-sesccccsesseee| 26 0 0.. 28 0 0/ 27 0 0.. 29 0 0 
ground 1M Oil sesecececees| 26 0 0.. 29 0 0/27 0 0.. 30 0 0 
Lithurge, W.B. ..- seosseee] 9 0 0. 0 0 0/24 00.. 000 
QUICKSILVER, per bot. ....s00. > 0.. 0 0 0} 617 0.. 618 0 
SPELTER, Silesian, por ton....| 1& 5 0.. 1910 0] 2010 0.. 2012 6 
English V & B c..seccceees»| 1910 0.. 0 0 0/20 5 0.. 20 7 6 
ZINC, ditto she@t..s..eseccsees| 24 0 0.. 0 0 0/26 0 O.. 2610 O 
STEEL, Swedish faggot........| 0 0 0.. 000) 000. 000 
Keg....--cccces secceseseee| 15 0 02. 0 0 0/15 0 0.. 00 0 
Tin, Banca, percwt. s++....00/ 616 0.. 618 0}) 0 0 0. 00 6 
Straits, fine— eee -oo] 613 0.. 0 0 0} 6G1LL OO. 000 
For arrival ..+..0- eoe| 611 01. 612 Of] 0 0 0.. 0 0 O 
English blocks ..... eee} 615 0.. 0 0 0} 610 0. 000 
z os ceccceseces --| 616 0.. 0 0 0] 611 0.000 
Retined, in blocks........] 519 0.. 0 0 0| 618 0.. 616 0 
TrxpLaTeEs, per bx of 225 sheets 
IC COKE .cccccscceescecereoe] 1 3 0.2. 15 0} 183 6.2170 
1X ditto.....s06 19 0.. 111 0} 1 9 6. 113 0 
IC charcoal ..... 1 8 6. 110 0} 111 0. 114 0 
1X ditto...sseee- 1146. 116 0 117 0. 2006 
Coa.s, best, per ton. 018 0.. 018 3|) 018 8. 018 6 
Other sOrts ...+.-ces0e 015 0.. 016 6) C14 9. 017 9 
Ons, per tun, Seal, pale . 4210 0.. 0 0 0; 38610 0. 0 0 
Brown . -| 34 0 0.6. 35 O 0} 31 O O.. 82 0 O 
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Sourn KENSINGTON MusEuM.— Visitors during the week ending 


| April 23rd, 1870:—On Monday, Tuesday, and Saturday (free), 


from 10 a.m. to 10 p.m., Museum, 28,400; Meyrick aud other 
galleries, 8050. On Wednesday, Thursday, and Friday (free), 
from 10a.m. till 10 p.m., Museum, 8696; Meyrick and other 
galleries, 2847; total, 48,043; average of corresponding week in 
uns _ 28,347. Total from the opening of the Museum, 
,372, 971. 
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ON SOME MECHANICAL EFFECTS OF MAG- 
NETISATION. 


We are indebted to the courtesy of Professor Tyndall 
for the following account of a piece of apparatus used by 
him in his researches in magnetism which cannot but in- 
terest our readers, We are thus able to anticipate bya 
short period the publication of his new work, in which, 
among other essays, letters, and reviews, this apparatus 
and = “a will be explained. ‘ 

“Wishing in 1855 to make the comparison 0: etic 
and Sedtadne phenomena as thorough as sestiile, I 
sought to determine whether the act of — 
produces any change of dimensions in the case of bismuth, 
as it is known to do in the case of iron. The action, if 
any, was sure to be infinitesimal, and I therefore cast about 
for a means of magnifying it. The idea which appeared 
most promising was to augment in the first instance by a 
lever the small amount of change expected, and to employ 
the augmented effect to turn the axis of a rotating mirror. 
By making the axis small enough it was plain that an 
infinitesimal amount of rectilinear‘motion might be caused 
to produce a considerable amount of angular motion. 
This I proposed to observe by a telescope and scale after 
the method of Gauss. I consulted Mr. Becker, and thanks 
to his great intelligence and refined mechanical skill, I 
became the ssor of the apparatus now to be described. 

“ A B (Fig. 3) is the upper surface of a massive block of 
Portland stone. It is 2lin. wide, 13in. deep, and 29in. 
high. In it are firmly fixed two cylindrical brass pillars 
C,C, lin. in diameter and 35in. in height. Over the 
pillars pass the two clamps O, O, and from the one to the 
other passes a cylindrical cross bar, llin. long and in. 
wide. This cross bar is capable of two motions—the first 
up and down the two pil C,C, parallel to itself; the 
second being a motion round its own axis. To this cross 
piece is attached the magnifying apparatus A. 

“The bar to be examined is set upright between the two 
pillars, being fixed firmly into a ] screw embedded in 
the Portland stone. It is surrounded by an electro-mag- 
netic helix B, On the top of the bar I rests one end of a 
small cylindrical brass rod, with pointed steel ends. This 
rod fits accurately into a brass collar, moving up and down 
in it with the least possible friction. The other point of 
the rod presses against a plate of agate very close to a pivot 
round which the plate can turn. The agate plate is at- 
tached to a brass lever 2°lin. long, whose fulcrum is the 
pivot just mentioned. Any motion of the point against 
which the rod presses is magnified about fifty times at the 
end of the lever. From this end passes a piece of fine 
steel fibre round the axis of a rotating mirror, which turns 
as the end of the lever moves. The mirror rotates with its 
axis. For accurate experiments an illuminated vertical 
scale is placed at a distance of about 12ft. from the mirror, 
which is observed through a telescope placed beside the 
scale. A naked section of the magnifying apparatus is 
given in Fig. 1. The ifying apparatus is shown in 
detail in Fig. 2, where is the mirror; S and S’ two 
centre-screws, whose points constitute the pivot round 
which the cage turns; E is a small counterweight ; 
T, T is the cross-piece to which the magnifyin 
—— is hel : I is the bar to be pee aor te 4 

the brass rod with the pvinted steel ends, divested 
of its collar, and pressing against the plate of agate near 
the pivot z From the end L of the lever the steel fibre 
— round the axis a of the mirror M. When the bar 

changes its length, the motion at L turns the mirror; 
and when I resumes its primitive length the mirror is 
brought back to its first position by the spiral hair-spring 
shown in the figure. 

“In a lecture, of which the following is an abstract, 
the instrument just described was employed to show 
the elongation of a bar of iron \ magnetism. 
It is the instrument referred to in ‘Heat as a 
Mode of Motion, 3rd edition, p. 85. Merely breath- 
ing against an iron bar produces a visible expansion. 
By squirting warm water from a syringe-bottle against the 
bar, and by employing ether or alcohol in the same way for 
cooling, the luminous which forms the index may, in 
a few seconds, be caused to pass through a distance of 
twenty or thirty feet. 


“‘On A MaGNeTIC EXPERIMENT.* 


“Some years ago I devised an apparatus to enable me to in- 
vestigate certain mechanical effects which accompany the act of 
magnetisation. I wished to apply this a to diamagnetic 
bodies as well as paramagnetic ones— to bodies such as bismuth, as 
well as to bodies such as iron. I intend this evening to show you 
the action of this instrument, and to lay before you some explana- 
tion of experiments of which mine are merely confirmatory. 

** Let us pass quickly in review the excitation of this wonderful 
power of magnetism. Over the poles of this strong horse- 
shoe Logeman magnet I pass a bent bar of steel, whose arms 
are the same distance apart as those of the magnet. The steel 
bar suddenly obtains the power of attracting this iron keeper, and 
holding it fast. On reversing the stroke of the steel bar its virtue 
disappears ; it isnolonger competent to attract the keeper. I continue 
the stroke of the steel bar in the last direction, and now itis again 
competent to attract the iron ; thus at will we can magnetise and 
demagnetise this bent piece of steel. 

“* At the other side of the table you observe another mass of 
metal, bent like the Logeman magnet, but not, like it, naked. 

mass, moreover, is not steel, but iron, and it is surround 

by coils of copper wire. At the present moment this huge bent 
bar is so inert as to be incapable of carrying a single grain of iron. 
I now send an electric current through the coils that surround it, 
and its power far transcends that of the steel magnet on the other 
side. It can fifty times the weight. It holds a 561b. weight 
attached to each of its poles, and it empties this large tray of iron 
nails when they are brought sufficiently near it. On interrupting 
the current, the power vanishes, and the nails fall. 

Now the magnetised iron cannot be in all respects the same as 
the unmagn |iron. Some change must take place among the 
molecules of the iron bar at the moment of etisation, And 
one curious action which accompanies the act of magnetisation I 
will now try to make sensible to you. Other men have laboured, 
and we are here entering into their labours, The effect I wish to 
make manifest was discovered by Mr. Joule, and was subsequent! 
examined by MM. De la Rive, Wertheim, Marian, Matteucci, pon 
Wartmann. It is this. At the moment when the current 
through the coil surrounding the electro- a clink is heard 
emanating from the body of the iron, at the moment the 
current ceases a clink is heard. In fact, the acts of magnetisa- 


'* Proceedings of Royal Institution, vol. iv., p. 817. 








tion and de isation so stir the particles of the magnetised 
body that they, in their turn, can stir the air and send sonorous 
impulses to our auditory nerves.* 

* The sounds occur at the moment of magnetisation, and at the 
moment when magnetisation ceases ; hence, if a means be devised 
of making and breaking, in quick succession, the circuit through 
which the current flows, we shall obtain an equally quick succes- 
sion of sounds. I do this by means of a contact-breaker which 
belongs to a Ruhmkorff’s induction coil. A thin bar of iron stretches 
from one of the bridges of this monochord to the other. This bar 
is placed in a glass tube, which is surrounded by copper wire. The 
contact breaker is placed in a distant room, so that you cannot hear 
its noise. The current is now active, and every individual in this 
large assembly hears something between a dry crackle and a musical 
sound issuing from the bar in consequence of its successive mag- 
netisation and demagnetisation. 

“* Hitherto we have occupied ourselves with the iron which has 
been acted upon by the current. Let us now devote a moment's 
time to the examination of the current itself. This naked copper 
wire is quite unable to attract these iron filings; but I senda 
voltaic current through it; and sow it grapples with the filings, 
and holds them round it in a thick envelope. I interrupt the 
current and the filings fall. Here, also, is a compact coil of 
copper wire which is overspun with cotton to prevent contact be- 
tween the convolutions. On sending a current through the coil, a 
power of attraction is instantly developed which enables it to 
—o plate of iron nails. 

“Thus we have magnetic action exhibited by a body which does 
not contain a particle of the so-called magnetic metals, The cop- 
per wire is made magnetic by the electric current. Indeed, by 
means of a copper wire through which a current flows, we may 
obtain all the effects of magnetism. A long coil is suspended 
before you so as to be capable of free motion in a horizontal 
direction : it can move all round in a circle like an ordinary 
magnetic needle. At its ends I have placed two spirals of 
platinum wire which the current will raise to brilliant in- 
eandescence. They are glowing now, and the suspended coil 
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behaves in all respects like a magnetic needle. Its two ends show 
— polarities ; it can be atti and repelled by a magnet 
or by a current flowing through another coil ; and it is so sensitive 
that a action of the earth itself is capable of setting it north and 
south. 

“*There is an irresistible tendency to unification in the human 
mind ; and, in accordance with our mental constitution, we desire 
to reduce phenomena which are so much alike to a common cause. 
Hence the conception of the celebrated Ampére that a magnet is 
simply an assemblage of electric currents. Round the atoms of a 
magnet Ampére supposed minute currents to circulate incessantly 
in parallel planes; round the atoms of common iron he also sup- 
posed them to circulate, but in all directions—thus neutralising 
each other. The act of magnetisation he sup to consist in 
the rendering of the molecular currents parallel to a common plane, 
as they are sup’ to be in a permanent magnet. 

“This is the celebrated theory of molecular currents propounded 
by Ampére. You observe it consists in the application of con- 
ceptions obtained from sensible masses of matter to insensible or 
atomic masses. Let us follow out this conception to what would 

its legitimate consequences. I have said that we obtain 

attractions and repulsions from electric currents; all these 
effects are deduced from one law, which is, that electric currents 
flowing in the same direction attract each other, while, when 
they flow in —— directions, they repel each other. Let me 
illustrate this law rapidly. Before you are two flat coils faci 
each other, and about 8in. apart. I send a current throug 
both in the same direction; the coils instantly clash and 
cling in virtue of their mutual attraction. I now reverse 
the current through one of them, and they fly a yard asunder in 
virtue of their mutual repulsion. And now one of them twists 
its ing wire so as to turn its opposite face to the other 
coil ; the currents are now again in the same direction, and the 
coils clash and cling as in the first instance. Imagine, then, our 
molecular currents flo round the atoms of this iron bar in p) 
perpendicular to the of the bar. From the law just enunciated 
we should infer the mutual attraction of those currents; and from 
this attraction we should be disposed to infer the shortening of the 
bar at the moment of magnetisation. Here, for example, isa 


® The sound, I find, was first noticed by Mr. Page.—J. T., 16th June, 











coil of copper wire suspended vertically ; the end of the coil dips 
into this little basin of mercury. From a small voltaic battery 
behind I send a current through the coil, and, because it passes in 
the same direction through all its convolutions, they attract each 
other. The coil is thereby shortened ; its end quits the mercury 
with a spark; the current ceases; the wire falls by its own 

vity ; the current again passes, and the wire shortens as 

ore. Thus you have this quick succession of brilliant* sparks 
produced by the shortening of the wire and the interruption of 
the current as it quits the mercury. 

“Is it a fact, en, that an iron bar is shortened by the act of 
magnetisation? It is not. And here, as before, we enter into 
the labours of other men. 

“Mr. Joule was the first to prove that the bar is lengthened. 
Mr. Joule rendered this lengthening visible by means of a system 
of levers and a microscope, through which a single observer saw 
the action. The experiment has never, I believe, been made 
before a public audience ; but the instrument referred to at the 
commencement of this lecture will, I think, enable me to render 
this effect of magnetisation visible to everybody present. 

‘**Before you is an upright iron bar, 2ft. long, firmly screwed 
into a solid block of wood.t+ Sliding on two upright brass 
pillars is a portion of the instrument which you see above the 
iron bar. The essential parts of this portion of the apparatus 
are, first, a vertical rod of brass, which moves freely and ac- 
curately in a long brass collar. The lower end of the brass 
rod rests upon the upper flat surface of the iron bar. To the 
top of the brass rod is attached a point of steel; and this point 
now presses against a plate of agate, near a pivot which forms 
the fulcrum of a lever. The distant end of the lever is con- 
nected, by a very fine wire, with an axis on which is fixed a 
small circular mirror. If the steel point be pushed up against 
the agate plate, the end of the lever is raised; the axis is 
thereby caused to turn, and the mirror rotates. I now cast a 
beam from an electric lamp upon this mirror; it is reflected in a 
luminous sheaf, fifteen or sixteen feet long, and it strikes our 
screen, there forming a circular patch of brilliant light. This 
beam is to be our index ; it will move as the mirror moves, only 
with twice its angular velocity ; and the motion of the patch of 
light will inform us of the lengthening and shortening of the 
iron bar. 

““I employ two batteries, one to ignite the lamp, and the 
other to magnetise the iron bar. At the present no current 
is passing. Let us make the circuit; the bright image on the 
screen is suddenly displaced. It moves through the distance of 
a foot. I break the circuit; the bar instantly shrinks to its 
normal length, and the image returns to its first ition. How- 
ever often you make the experiment the result is the « same, When 
the bar is magnetised the —- always d ds, which decl 
the lengthening of the bar. When the current is interrupted the 
image immediately rises. This is the first time that this action 
of magnetism has been seen by a public audience. 

“‘The same apparatus has been employed in the examination 
of bismuth bars; and, though considerable power has been 
applied, I have hitherto failed to —— any sensible effect. 

Pp. 





It was at least conceivable that complementary effects might be 
here exhibited, and a new antithesis thus established between 
magnetism andfdiamagnetism. 

“And now for the explanation of this action. I place this 
large flat magnet upon the table; over it a paper screen ; and 
on the screen I shake iron filings. You know the beautiful 
lines in which those filings arrange themselves—lines which 
have become classical from the use made of them in this insti- 
tution ; for they have been guiding-threads for Faraday’s intelli- 
gence while exploring the most profound and intricate phenomena 
of magnetism. These lines indicate the direction in which a small 
magnetic needle sets itself when placed on any of them. The needle 
will always be a tangent to the magnetic curve. A little rod of iron, 
freely suspended, Soheven exactly like the needle, and sets its longest 
dimension in the direction of the magnetic curve. In fact, the par- 
ticles of iron filings themselves are virtually so many little rods of 
iron, which, when they are released from the friction of the screen 
by tapping, set their longest dimensions along the lines of force. 

ow, in this bar magnet the lines of force run along the magnet 
itself, and, were its particles capable of free motion, they also 
would set their longest dimensions parallel to the lines of force, 
that is to say, parallel to the length of the magnet. is, 
then, is the explanation given by M. De la Rive of the 
lengthening of the bar. The bar is com d of irregular 
crystalline granules; and, when magnetised, these granules 
tend to set their longest dimensions parallel to the axis of the 
bar. They succeed partially, and produce a microscopic 
lengthening of the bar, which, suitably magnified, has been ren- 
dered visible to you. The explanation seems to me as satisfactory 
as it is acute. 

“* Let me now endeavour torender these beautiful magnetic curves 
visible to youall. From an electric lamp turned on its back a 
vertical cylinder of light issues. Over the aperture of the lamp are 

laced two small bar magnets, enclosed between two plates of glass. 
The vertical beam is received upon a looking glass which reflects it 
on to the screen. In the path of this reflected beam is placed a lens, 
which projects upon the screen a magnified image of the two 
small magnets. And now I sprinkle fine iron sand on the plate of 
glass, and you see how it arranges itself under the operation of 
the magnets. A most beautiful display of the magnetic curves 
is now before you. And you observe, when I tap the glass, how 
the particles attach themselves by their ends, and how the 
curves close in upon each other. In the solid iron bar they also try 
to attach themselves thus, and close thus up; the consequence is 
that the longitudinal expansion is exactly counterbalanced by 
the transverse contraction, so that the volume of the bar remains 
une! 

“* But can we not bring a body with movable particles within 
anelectro-magnetic coil? Wecan ; and I will now, in conclusion, 
show you an experiment devised by Mr. Grove, which bears 
directly upon this question, but the sight of which, I believe, has 
hitherto been confined to Mr. Grove himself. At all events, I 
am not aware of its ever having been made before a 
large audience. This cylinder with glass ends contains a muddy 
liquid, the muddiness being produced by the magnetic oxide of 
iron which is suspended mechanically in water. Round 
the glass cylinder are coiled five or six layers of covered copper 
wire ; and here is a battery from which a current can be sent 
through the coil. First of all, I place the glass cylinder in the 
path of the beam from our electric lamp, and, by means of 
a lens, cast a magnified image of the end of the cylinder on the 
screen. That image at present possesses but feeble illumina- 
tion. The light is almost extinguished by the suspended par- 
ticles of magnetic oxide. But, if what has been stated regard- 
ing the lines of force through the bar of magnetised iron be 
correct, the particles of the oxide will suddenly set their 
longest dimensions parallel to the axis of the cylinder, and also in 
part set themselves end to end when the current is sent round 
them. More light will be thus enabled to ; and now you ob- 
serve the effect. The moment the circuit is established the diso 
upon the screen becomes luminous. When the current is inter- 
rupted, gloom supervenes; I re-establish it, and we have a 
luminous disc once more. ted, a 

“The apparatus before you was, as sta’ really invent 
to emasine whether any mechanical effect of this kind 
could be detected in diamagnetic bodies, but hitherto without 
result. And this leads me to remark on the large ratio which 
the failures of an original inquirer bear to his successes. The 
public see the success—the failure is known to the inquirer 





* Rendered brilliant by the introduction of a coil of wire and a core of 
soft iron into the circuit. : “ 
The wood was employed merely for lecture-room purposes; for 
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Portland stone.—J. T., 1870. 
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alone. The encouragement of his fellow-men, it is true, often 
cheers the investigator and strengthens his heart; but his main 
trials occur when there is no one near to cheer him, and when, 
if he works aright, he must work for duty and not for reputa- 
tion. And this is the spirit in which work has been executed 
in this institution, by a man who has, throughout his life, 
turned a deaf ear to such allurements as this age places within 
the reach of scientific renown; and it behoves every friend of 
this institation to join in the wish that that man’s spirit may con- 
tinue to live within its walls, and that those who come after him | 
may not shrink from his self-denial should they ever hope to | 
merit a portion of his fame. 

“ Biot found it impossible to work at his experiments on 
sound during the day in Paris; he was obliged to wait for 
the stillness of the night. I found it almost equally difii- 
cult to make accurate experiments, requiring the telescope 
and scale, with the instrument just deenrited in London. 
Take a single experiment in illustration. The mirror was 
fixed so as to cause the cross-hair of the telescope to cut 
the number 727 on the scale; a cab passed while I was 
observing—the mirror quivered, obliterating the distinct- 
ness of the figure, and the scale slid apparently through 
the field of view and became stationary at 694. I went 
upstairs for a book; a cab passed, and on my return I 
found the cross-hair at 686. A heavy wagon then passed, 
and shook the scale down to 420. Several carriages passed 
subsequently; the figure on the scale was afterwards 350. 
In fact, so sensitive is the instrament that long before the 
sound of a cab is heard its approach is heralded by the 
quivering of the figures on the scale. 

“Various alterations which were suggested by the ex- 

riments were carried out by Mr. Becker, and the longer 

worked with it the more mastery I obtained over it; but 
I did not work with it sufficiently long to perfect its 
arrangements. Some of the results, however, may be 
stated here. 

“At the beginning of a series of experiments the scale 
was properly fixed, and the pressure of the pointed vertical 
rod F, Fig. 1, on the end of the iron bar, I, so regulated as 
to give the miiror a convenient position; then, before the 
bar was magnetised, the figure cut by the cross-hair of the 
telescope was read off. The circuit was then established, 
and a new number, depending on the altered length of the 
bar by its magnetisation, started into view. Then the 
circuit was interrupted, and the return of the mirror to- 
wards its primitive position was observed. The mirror, as 
stated, was drawn back to its first position by the spiral 
hair-spring shown in Fig. 1. Here are some of the results: 
—Bar unmagnetised, figure of scale, 577; bar magnetised, 
470; bar unmagnetised, 517. 

“ Here the magnetisation of the bar produced an elon- 
gation expressed by 107 divisions of the scale, while the 
interruption of the circuit produced only a shrinking of 
forty-seven divisions. There was a tendency on the part 
of the bar, or of the mirror, to persist in the condition 
superinduced by the magnetism, The passing of a cab in 
this instance caused the scale to move from 517 to 534— 
that is, it made the shrinking sixty-four instead of forty- 
seven, Tapping the bar produced the same effect. 

“The bar employed here was a wrought iron square core, 
12in. a side and 2ft. long. 

“The following tables will sufficiently illustrate the per- 
formance of the instrument in its present condition. In 
each case are given the figures observed before closing, 
after closing, and after interrupting the circuit. Attached 
to each table, also, are the lengthening produced by magne- 
tising and the shortening consequent on the interruption 
of the circuit:— 








Seale. Scale. 
Circuit. 10 cells. Circuit. 20 cells. 

Open 647 Open . 53, 

Closed 516 131 elongation Closed , 475 188 elongation. 
Broken 581 65 return. Broken 579 114 return. 
Open 637 Open 638 

Closed 509 128 elongation osed . 452 186 elongation. 
Broken 579 70 return. Broken . 568 116 return. 
Open 632 Open 632 

Closed 491 141 elongation Closed . 472 160 elongation. 
Broken 568 77 return. Broken . 561 89 return. 


“ These constitute but a small fraction of the number of 
experiments actually made. There are very decided indi- 
cations that the amount of elongation depends on the mole- 
cular condition of the bar. For example, a bar taken from 
a mass used in the manufacture of a great gun at the 
Mersey Ironworks suffered changes on magnetisation and 
demagnetisation considerably less than those recorded here.”* 





Toe Compound Marine Encine. — A correspondence is 
published in the Mail between Mr. Charles Randolph, late 
senior partner of Randolph, Elder, and Co., and Mr. John L. 
K. Jamieson, at present representing that firm, relative to the in- 
vention or introduction of the compound marine engine. It appears 
that our contemporary had ascribed all the merit to Mr. Randolph's 
partner, the late Mr. John Elder, and Mr. Randolph calls upon 
Mr. Jamieson, to whom the article had been submitted prior to 
its publication, to put the matter right as regards his own claims 
in connection with the improvement in question. Mr. Jamieson 
declines tosay ‘‘ what proportion of meritshould be divided between 
the partners,” on the ground that he cannot doso ‘‘ from his own 
knowledge.” In justice to himself Mr. Randolph accordingly 
publishes the correspondence, which he closes with the following 
statement :—‘‘I have no hesitation in affirming—First, that I alone 
originated the combined engine applied to marine purposes asmade 
by Randolph, Elder, and Co., arising out of my knowledge and 
experience of the superior economy of our double-cylinder factory 
engines as compared with marine engines in consumpt of coal. I 
affirm, secondly, that the Goon of those engines was in great 
measure done by me; and, thirdly, that Mr. Elder on several 
occasions proposed to give up the making of the combined engine 
and go back to the older but more wasteful forms of engine, 
rather than coutinue to combat the difficulties and uphill work 
of bringing it into general practice—which I am pleased to say is 
now the only engine generally adopted for marine purposes.” 
Disputes of this kind are always more or less unpleasant ; but 
“honour to whom honour is due.” Mr. John Elder would have 
been the last man to claim any distinction which did not properly 
belong to him, nor would Mr. wen ¢ detract unfairly from the 
unquestionable merits of his decease tner andfriend. Suffice 
it that both gentlemen wrought well together during their pros- 
perous basiness connection, and that the attained, through their 
united labours, with the zealous co-operation of the third partner 
of the firm, Mr. R. 8, Cunliff, a great reputation among the ship- 
building and enginecring firms of the world.—Glasgow Citizen, 


* I owe these bars to the liberality of the proprietors of the Merse 
Ironworks, through the friendly intervention of Mr. Mallet. j 








ADCOCK’S ARTIFICIAL OBSIDIAN. 
Nor a few honest and hard-working labourers in the 
fields of science pass away from this world without receiving 
any substantial recognition of their services either in the 


shape of money or fame. Such an one was the late Henry | 


Adcock, civil engineer and geologist. This man’s name is 
little known in the present generation saye as the author 
or compiler of a “ pocket-book,” as good, if not much better, 
than any other pocket-book that existed before the days of 
Molesworth. We are not now going to tell the story of 
Mr. Adcock’s life, or to recount the deeds that he did, or 
to notice the works that he left undone. Instead, we are 
going to call the attention of our readers to a very peculiar 
branch of manufacture, which originated with him solely, 


die out for reasons on which it is unnecessary for us to 


possessed by basalt rendered it possible to convert this 
substance into a very beautiful material applicable to the 
decorative and building arts. 


sion, in company with a case of specimens showing the 
result of his labours, and these papers we propose to put 
before our readers, assuring them that they will find in 
Mr. Adcock’s story not a little that is interesting. The 
first document claiming our attention is “An Historical 
Sketch of the Rowley-rag, or Basaltic Stone Manufac- 
ture,’ which runs thus. Mr. Adcock wrote in the first 
person :— 

Introductorily, I may be permitted to remark that—being by 
profession a civil engineer, a lecturer on mechanical philosophy, 
and much attached to the science of geology—my mind was, by its 
previous studies,-well prepared for the reception and retention of 
those peculiar impressions I am now about to narrate. 

In the spring of the year 1834 I went to Dublin to give a course 
of lectures on ** Mechanical Philosophy,” and there had the honour 
of becoming acquainted with Colonel Burgoyne, then chairman of 
the Board of Public Works for Ireland, now General Sir John Fox 
Burgoyne, Bart. ,G.C.B., R.E., Inspector-General of Fortifications. 
Learning that I and my party were about to proceed northwards on 
a tour of observation and inspection, he kindly favoured me with 
a general letter of introduction to the several Government engi- 


them, and give us such information as we might require and they 
could command. It fortunately happened at the time that the 
Government engineers were employed in the formation of a road, 
commencing at Carrickfergus, on the Lough of Belfast, and thence 
skirting along the sea coast— passing through Larne and Ballintoy 
to the Giant's Causeway, and thence to Coleraine. It was, there- 
fore, in the act of being formed through some of the most impor- 
tant and interesting basaltic districts of the well-known county 
Antrim. In forming this road, vast quantities of basaltic rock, 
some extending to great heights, had to be removed by the opera- 
tion of blasting with gunpowder. And here it may be interesting 
to state that it was in the blasting of these rocks that Colonel— 
now General Sir John Fox—Burgoyne first introduced the system 
of using large quantities of gunpowder for disrupting and removing 
immense masses of rock at one blast, since then so successfully 
practised by Sir William Cubitt and other railway engineers at 
Dover, Holyhead, and other places, whereby many thousands of 
tons weight of rock have been removed by one biast. It may not 
be the less interesting for me to state that, whilst occupied in the 
blasting of these intensely hard rocks, the quantity of gunpowder 
to be used and the angle of rupture were so nicely calculated by 
Sir John Burgoyne, that the rocks were ruptured and displaced, 
the roadway formed, and the débris of the rocks deposited on the 
margin of the seashore, all by the operation of one blast ; there to 
act as a sea wall, to protect the road from the waves of the sea. 

The road from Cartiekfergus to the Giant’s Causeway being thus 
in the act of formation, afforded me ample opportunities of study- 
ing the peculiar features of the basaltic rocks ; and when I reached 
Fairhead and the Giatit’s Causeway I pondered long and deeply on 
the thousands and tens of thousands of polygonal columns there 
clustered together, mostly five-sided ; their exquisite symmetry, 
and their resistance to decay— notwithstanding that many of them 
rose from beneath the surface of the sea, and had been exposed for 
unknown ages to the aétion of its waves and the vicissitude of the 
weather. 

Seventeen years stl ent to the period to which I have thus 
alluded, or in the yeat 1851, I had occasion to visit the midland 
districts of the kingdom on matters connected with my profession, 
and one day when walking from Stourbridge to Hales Owen I ex- 
amined some stones that had been deposited for the repairs of the 
road, I immediately saw that it was basalt of precisely the same 
character as that at the Giant’s Causeway ; and on inquiry I 
learnt that a neighbouring chain of hills, then visible in the dis- 
tance at a place called Rowley-Regis, abounded with it. 
During the remainder of my walk, comprising a distance of 
ten miles, my ponderings at the Giant’s Causeway recurred 
vividly to my mind, and were continued thus:—This stone 
is unquestionably ‘“‘basalt.” It assimilates in appearance with 
that of the county Antrim ; therefore, is of voleanic origin, and has 
been melted. It occurs in a neighbourhood where coal and fire- 
clay and fire-bricks are abundant and cheap. Consequently, if by 
any of the furnaces at our command we can obtain a sufficient 
quantity of heat to re-fuse it, we ought to be able to cast it into 
any required shape, however ornamental, and thereby supersede 
the chisel of the mason. Such, during that walk, were my reason- 
ings on the subject. It was on a Wednesday. My mind became 
impressed with the magnitude of the subject, and its apparent 
practical utility ; notwithstanding which my professional occupa- 
tions were such I could give no portion of my time to it until the 
following Saturday. I fies selected a piece of basalt, or Rowley- 
rag, from the turnpike road, and having obtained permission where 
I was lodging, I put it into the kitchen fire, and, aided by a power- 
ful pair of bellows, eventually I had the satisfaction of seeing it 
melt, fall through the fire, and on the hearth beneath, which I 
had previously well swept. When cold I took it up and examined 
it To my astonishment it was a black glass, which caused me 
hastily to come to a conclusion that all preconceived opinions with 
respect to the formation of basalt and the Giant’s Causeway were 
erroneous ; for when melted and cooled the material was no longer 
a stone, but glass. The knowledge which I had thus acquired 
caused me great anxiety of mind. I could get but little rest night 
or day. I perceived I was on the eve of a very important discovery. 
either geologically or practically, and perhaps both. I pondered 
and |g eegrecre on the subject most deeply. I investigated it. I 
found by analysis that the basalt I had used for the experiment 
was com of the following ingredients :—-Silex, 46; argil, 16; 
protoxide of iron, 19°5; lime, 11; manganese, 34; volatile matter, 
4; thereby assimilating with the basalt of the Causeway. Even- 
tually the thought occurred to me that as basalt is composed of so 
og | ingredients ; the glassy structure might perchance be owin 
to the melted mate’ oe been cooled too quickly; for 
recollected the conditions which are essential to he observed to 

luce perfect crystals from aqueous solutions. I, therefore, con- 

cluded that during the process of melting, the various ingredients 
of which the t is formed had been commixed together in a state 


of heterogeneous confusion, and whilst in that state had been too 





quickly solidified. Hence the production of glass. Further, I 
perceived the probability that if the 


melted material, when cooling, 


reached a certain stage of perfection, and was suffered to | 


dwell here. Mr. Adcock discovered that certain properties | 


The papers containing a his- | 
tory of this invention ‘have recently come into our posses- | 


neers throughout our proposed line of route, requesting them to | 
furnish us with such matters of interest as might be local with | 


were made to undergo the same conditions as are necessary for the 
production of perfect crystals from aqueous solutions—that is to 
say, if time and space and quietude were given to them—the 
several ingredients of which the basalt is composed might arrange 
themselves according to their chemical affinities—might crystallise 
and reproduce the stony structure. i 

My mind now became easier ; but, owing to my being a hundred 
| miles from home, I had no book to refer to to ascertain if any- 
| thing of a kindred nature had been previously discovered. I 
| therefore went to Mr. Ward (the manager of extensive chemical 
| works in the district) to obtain permission to look through the 
| books in his library, and obtain from him the loan of ‘‘ Parkes’ 
' Chemical Catechism,” wherein I learnt, by a note at the bottom 
| of a page, that Sir James Hall, of Edinburgh, had, many years 

previously, melted basalt, and that the particulars were to be 
| found in the ‘* Transactions of the Royal Society of Edinburgh,” 
| published in the year 1805. I subsequently obtained the loan. of 
| that volume from my friend the late Mr. Thomas Clutton Sal 

of Birmingham, and by it learnt that Sir James Hall had melte 
| basalt to prove its igneous production, and thereby to establish 
| the hypothesis of Dr. Hutton as to the igneous formation of rocks, 
in opposition to the hypothesis of Dr. Werner. By reading Sir 
| James Hall’s paper I became the more satisfied as to the correct- 
| ness of my conclusions. 
I then drew up a paper on the subject, which I submitted to one 
| of the largest manufacturers of this kingdom, who, by his colle- 
giate education, his scientific eminence, and his great practical ex- 
| perience, I knew was competent to estimate its worth. He at 
once perceived the probability of its great practical value, and 
kindly put a reverberatory furnace at my command, that I might 
be able to conduct some experiments with it. I had the furnace 
altered to suit my views. When thoroughly well dried and heated, 
I put into it two crucibles, each holding about 14 lb. of basalt, or 
| Rowley-rag. I then increased the intensity of the fire, and, after 
the lapse of thirty-five minutes, had the satisfaction to find that 
| the basalt in the crucibles was well melted. I poured the contents 
of one of the crucibles on the brick floor : it was a brilliant black 
glass. I allowed the contents of the other crucible to cool slowly, 
and under the conditions I had provided for the purpose, and 
| which I had deemed to be necessary to insure a crystalline struc- 
| ture—that is, I gave it time, and space, and quietude. On opening 
the crucibles the next day I had the inexpressible happiness of 
finding that that which had been a fused material was reconverted 
to the stony structure. Indeed, it so closely resembled specimens 
of the stone from which it had been melted, in colour, in hard- 
ness, and in texture, that it was somewhat difficult to distinguish 
between the raw material and the reconverted product. 

Letters patent were obtained for the invention, and works on a 
sufficiently large scale were erected to test the value of theinvention. 
These works were enlarged from time to timeas the practical utility 
of the invention became apparent—until, eventually. large works 
were erected, orders were procured and executed, and an architect 
residing at Handsworth built for himself two good houses—in one 
of which he himself lives—in which the window-heads, window- 
cills, and string-courses, mantlepieces, and other decorations were 
all cast under the patent from the Rowley-rag material. Other 
decorations or decorative pieces were also cast and sold of a simi- 
lar character to the above :—Seven sets for a terrace of that num- 
ber of housesat Aston Park, near Birmingham ; six sets fora terrace 
of that number of houses at Wolverhampton ; and similar decora- 
tions, comprising window-heads, window-cills, and the like, are 
to be seen as the ornamentations for numerous houses for miles 
around the former locality of the works. Finally the whole of the 
columns, window-pieces, doorways, ornamental steps of the Edg- 
baston Vestry Hall, in the most fashionable district of Birming- 
ham, in the Anglo-Norman style of architecture, are constructed 
from castings made of this material, and, from its perfect im- 
perishability, must endure for ages. 

The works, for reasons which it is not necessary to particularise, 
have been stopped and taken down, and it seems at present pro- 
bable that they will not be resumed. 

Hence specimens of the details of this unique and important 
branch of manufacture are, in themselves, highly interesting ; for 
I am sadly apprehensive it is destined to live only in the pages of 
history, and be a subject of discussion and deep reflection in after 


ages. 
(To be continued.) 








CoMPENSATING CaABINs.—Mr. W. Brown, of St. Mary-street, 
Portsmouth, has patented the use of cabins hung on gimballs, 
to prevent sea-sickness, The notion is ingenious, but it is not 
novel, and it leaves the question of the effects of pitching—the most 
efficient cause of sea-sic hed. 


ANNUAL INTERNATIONAL EXxHIBITIONS.—The following is a list of 
foreign countries which have appointed commissioners for the Ex- 
hibition of 1871 :—Argentine Contederation: Senor Constant 
Santa Maria, Buenos Ayres. Baden : Dr. Dietz, President of the 
Commission, Baden ; Ministerial-Rath Turban ; Professor Dr. Meid- 
inger, manager of the Landes-Gewerb-Halle in Carlsruhe. 
Belgium : Président @honneur, Son Altesse Royale Monseigneur 
le Comte de Flandre. Président, M. T. Kint de Naeyer, Sénateur. 
Vice-présidents, MM. de Cannart d’Hamale, Sénateur;Sainctelette, 
Membre de la Chambre des Représentants ; et de Keyser, Directeur 
de l’Académie Royale des Beaux Arts d’Anvers. Secrétaire, M. J. 
Clerfeyt, Secrétaire du Conseil Supérieur de l'Industrie et du Com- 
merce, Brussels. Colombia: James L. Hart, Esq., F.R.G.S., 
Consul for the United States of Colombia, 3, St. Helen’s-place, 
London. France; MM. Amé, Directeur Général des Douanes ; 
André (Edouard), Deputé au Corps Legislatif ; Arago, Chef de la 
Division des Beaux-Arts ; Baugrand, Membre de la Commission 
des Valeurs ; Joaillier, de Cardaillac, Directeur des Batimens 
Civils ; le Comte de Chambrun, Député au Corps Législatif ; Cor- 
nudet, Président de Section au Conseil d’Etat ; Delabre Conseiller 
d’Etat, Directeur de la Comptabilité Général au Ministére de la 
Marine et des Colonies ; Deniére, Président de la Chambre de Com- 
merce de Paris ; Drouin, Président du Tribunal de Commerce de 
Paris ; 8. Exc. M. Drouyn de Lhuys, Sénateur, Membre du Con- 
seil Privé ; du Sommerard, Directeur du Musée des Thermes et de 
l’ Hotel de Cluny, Commissaire Général Adjoint ; Gnutier, Conseil- 
ler d’Etat, Secrétaire Général du Ministére de la Maison de l’Em- 
pereur ;Gérome, Membre de I’Institut ; Guillaume, Membre de 
l'Institut ; Guillot, Intendant Général, Conseillor d’Etat, Direc- 
teur de la Comptabilité Général au Ministére de la Guerre; Lefuel, 
Membre de l'Institut ; Meissonnier, Membre de l'Institut ; de Mon- 
tagnac, Député au Corps Legislatif ; Comte de Nieuwerkerke, 
Sénateur, Membre de l'Institut ; Ozenne, Conseillor d’Etat, Secré- 
taire Général du Ministére de l’Agriculture et du Commerce, Com- 
missaire Général pour Exposition de Londres; Rolle Député an 
Corps Legislatif ; Baron Alphonse de Rothschild ; Seiber, Membre 
du Comité Consultatif des Arts et Manufactures, fabricant de 
tissus de laine ; Viollet-Leduc, architecte ; Weiss, Conseiller d’Etat, 
Secrétaire Général du Ministére des Beaux-Arts. Secrétaires, MM. 
Ameline, Chef du Cabinet du Ministre de l’Agriculture et du Com- 
merce ; Gerspach, Chef du Cabinet du Ministre des Beaux-Arts ; 
Freauff-Ozenne, Chef de Bureau a la direction du Commerce Ex- 
tericur ; M. Levet, Chef adjoint du Cabinet du Ministre de l’Agri- 
culture et du Commerce, lemplira les Fonctions da Secrétai 
Hesse : Herr Schleiermacher, Councillor of the 


ess +, 
—un 








adjoint. i 

of Finance, President of the Central Office for Scoone an 
Industry, Darmstadt. Norway: M. O. Pihl, Frognetrien Christi- 
ania. Russia: M. Bowtowsky, Privy Councillor, Director of the 


Department of Commerce and Manufactures, St. Petersburg. 
Sweden: M. Fahnehjelm, of the office for Ecclesiastical Aff 
Stockholm. Switzerland: Albert Streckeisen, Esq., Consul-Ge 

for the Swiss Confederation, 7, Great Winchester-street- 

London. United States: N. M. Beckwith, 





pas ew York, Wur- 
temberg: Dr. von Steinbeis, President of the of Trade and 
Commerce, President of the Exhibition Commission, Stuttgart. 


May 6, 1870. 
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LETTERS TO THE EDITOR. 


.( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


ROOT’S BOILER. 


S1r,—In looking over the interesting columns of THE ENGINEER 
for April 1st, I notice an engraving and description of Root’s new 
American boiler, said to have been erected at the Birmingham 
Waterworks. 

I have long taken an interest in the various tubulous boilers 
brought before the public, believing the question of generating 
steam with safety to be one of national importance, and one that 
would eventually be accomplished. Will you, therefore, allow me 
space for a few critical observations on the boiler in question? 

In the first place, I can discover no appliances for promoting a 
proper circulation of the water, save, perhaps, the Peace of 
temperature of the ends of the tubes, which is not suflicient ; 
therefore the tubes, which are only about 4in. in diameter, must, 
with any but the best water, soon becotie choked up from incrus- 
tation and deposit, I believe that in the earlier boilers turned 
out by Messrs. Howard, on the tubulous principle, 5in. tubes 
were used, which, although fitted with internal circulating tubes, 
were found in praeti¢e much too small, and Tin. tubes were sub- 


and even impracticable, the idea was there, and it had only to be 
worked out by Mr. Howe, of the Forth-street Works, to render it, 
in conjunction with the lap of the valve, the most felicitous 
acquisition to the locomotive since the introduction of the blast 
pipe and the multitubular flue.” 

The question as to the inventor is here put at rest, and not 
exactly as stated by Mr. Allen; but as Mr. Burgh has so warmly 
taken up the claim to the origin and invention of the link motion 
on behalf of Mr. William Howe, and is endeavouring to raise funds 
for a testimonial to that gentleman for his imvention, perhaps you 


| will kindly allow me space in your paper to ask a few pertinent 


stituted for these ; these again were enlarged to 9in., the smaller | 
| Howe in the invention, development, and completion of the link 
| motion ? 


diameters being completely abandoned. 
Again, there does tot appear to be any provision for the con- 
sumption of smoke ; this, for cities and towns, must be considered 


a defect, and one I ¢annot see my way clear to overcome. The | 


general ee of the boiler seems to present an insuperable 
difficulty to the accomplishment of this object. 


In the description you give of the boiler the following words are | 


used, “‘ The fact tliat all the joints are visible and unexposed to 
the action of the fire, they ate not lidble to injury, and are always 
under control while steam is up or down.” This is a statement 
which might be left tnehallenged were it fotind in a trade 
catalogue ; but when used in your columns it catmnot be passed 
over, What are the facts? From yonr drawings and 
description, I gather that each tube has six india-rubber 
joints, three of which are in the rear, and therefore, as 
a rule, would be invisible. Then, each tube has two 
screwed joints, connecting it at each end with the cast iron heads 
or caps ; and these being in the furnace chamber or flue are not 
only invisible, but are ‘‘ exposed to the action of the fire.” Thus, 
the boiler of 120 horse-power, represented in your drawing, has 
over 1000 india-rubber joints and 300 serewed joints, about 900 of 
which are out of sight. 

The great importance of the best form of boiler must be my 
excuse for trespassing upon your valuable space. I hope to be 
set right, if I am wrong, in the objections to which I have called 
attention. A SUFFERER FROM EXPLOSIONS. 

Library of the Institution of Civil Engineers, 

April, 1870. 

[If our correspondent will examine our drawings with a little 
— ‘- he will see that some of his assumptions are unfounded. 
—ED. 








THE WHITWORTH SCHOLARSHIPS, 

Smr,—Can you kindly find me space for a few lines on this 
subject ? 

When Sir Joseph Whitworth first gave this munifieent endow- 
ment, he requested ‘‘the Lords of the Committee of Council on 
Education to undertake the examinatioris for these scholarships.” 
They consented to do so, and what was the result? Simply that 
the Science and Art Department have so many more prizes to give 
away at their annual examinations; and the scholarships competed 
for during the last two years have certainly not, as a rule, fallen 
to those who are actively engaged in the study of engitieering, but 
to those who have cofie fresh from a cotrse of ‘‘ cramming” at 
the Universities and similar institutions, where they surely have 
pickings enough of their own, without coming to rob otit ptolesaion 
of the only prize of the sort that we have. How miaiiy of the 
twenty gentlemen who obtained the scholarships last year and the 
year before are now engaged, or have any intention of being 
engaged, either in the practice or study of engineering? 

Matters are apparently a little better arranged for this year, but 
there is’still much room for improvement. Without entering into 
the proposed division of the candidates into “students” and 
“workmen,” I may say that, according toj the terms of the 
prospectus for this year, “‘nofcandidate can obtain a scholarship 
who has not shown satisfactory knowledge of practical geometry, 
elementary matheniatics, elementary mechanics, and freehand 
drawing.” This is all right and proper, but how about what 
follows? ‘A certain number of the highest in the theoretical 
examination who have qualified will be selected to attend, either 
at London or Manchester, for examination in the use of tools” 
with very slight modifications this applies both to workmen and 
students; that is, although A, may be a first-class workman, he has 
no chance of showing his skill unless he is among the first twenty 
or thirty in the paper examination; while B., who never handled a 
file in his life, is allowed to compete, because he happens to be 
crammed to the eyes with mathematics and chemistry, acoustics, 
and electricity. A much better plan would be to print and publish, 
and forward to every éandidate who has qualified the results of the 
theoretical examination, arid to allow any one of these who thinks 
his chance is sufficiently good to compete if he likes to incur the 
expense. There’is still plenty of time to make this alteration. I 
earnestly hope something will be done, as the existing arrange- 
ment presses very hard 6 those who, like myself, base their hopes 
of success as much on t practical as their theoretical knowledge, 
and many of whom will bé too old to compete again. 

Sir Joseph Whitworth stiggested that “honours in the shape of 
degrees should be conferted by some competent authority on 
successful students each Sted thus creating a faculty of industry 
analogous to the existing aieulties of divinity, law, and medicine.” 
Why has no notice beet taken of this recommendation? There are 
but ten scholarships to bé gained each year, and, if I am not much 
mistaken, there were netrly 100 entries a fortnight before the last 
day on which names Weté feceived. What recompense will the 
eleventh, twelth, &c., cftididates receive for the time and expense 
they have devoted to preparation? I am convinced that many more 
would enter if they had the hope of obtaining some such recogni- 
tion of their merits. 

One more point atid I have done, Pattern making is one of the 
subjects which occti the practical workman’s examination. 
Might not this be diva ? Many a draaghtsman who would cut but 
& poor figure shin saw or plane, is a good theoretical pattern 
maker, and a knowledge how to economise the pattern maker's 
time and the moulder’s trouble is a valuable qualification, especially 
to the manager of a small works, where much repairing and mill- 
wrighting is done. Could not a sketch of some more or less 
complicated ry of machinery be placed before the candidate, so 
that he might show his knowledge by giving a drawing of the 
patterns, core boxes, core prints, loose strips, &c., necessary, 
indicating how much or how little should be left to be done in the 
tool and fitting shops? I ain afraid this suggestion will bear no 
fruit this year ; but I offer it to the examiners for next time. 

ONE OF THE COMPETITORS. 








WHO INVENTED THE LINK MOTION? 


_ Stn,—I see a letter from Mr. Allen, whose improvement in the 
link ought to entitle him to every res ct, stating that Mr. 
William Howe was the inventor of the link motion, and referring 
to Mr. D. K. Clark’s “ Railway Machinery” as an authority. Ihave 
referred to that work and find the following :— 

_ ‘Link motion.—Nothing but an impulse of genius could have 
given birth to this exquisite motion ; and tho in its first con- 
ception by Mr. Williams, at one time of Neweastle, it was rude, 





questions, the replies to which, if bearing out the view that Mr. 
Burgh has expressed in his pamphlet, will assist the object of the 
testimonial, and answer the comments now being made upon the 
claim which is put forward on behalf of Mt. Howe. 

(1) In what way did Mr. Howe let the invention slip through 
his fingers, as stated in the pamphlet; or the fortune, if that is 
meant ? 

(2) Was Mr. Howe a “ working mechanic” or a pattern maker? 
and are these synonymous? 

(3) To whom can Mr. Burgh refer as having seen Mr. Williams’ 
suggestion for a “ species of link motion” beside Mr. Howe, prior 
to August, 1842? 

(4) Whence came the drawing from which Fig. 1 in the pamphlet 
was derived ? 

(5) What was the connection between Mr. Williams and Mr. 


(6) Whom did Mr. Howe consult about it after seeing Mr. 
Williams’ drawing, and before giving the drawing and model to 
Mr. Hutchinson, as stated in Mr. Burgh’s history? 

(7) Was there any inquiry at the time as to the real inventor? 
If so, how was it decided? And why was the recognition of Mr. 
Howe’s claim, if awarded to him, deferred till 18467 1 do not 
include the present of the twenty guineas, such not being a sum 
with which Mr. Robert Stephenson was likely to reward an 
important invention like that under consideration. 

I respectfully submit, Sir, that either Mr. D. K. Clark is in error, 
or that Mr. N. P. Burgh has drawn erroneous conclusions ; I wish 
to have the matter cleared up, if possible, and think that Mr. 
Howe might, with advantage to himself, disclaim some part of the 
credit claimed for him, as he must well know that even if he 
carried out beneticially the idea ** suggested * by Mr. Williams, he 
cannot be the originator and inventor. 

My own feelings, my memory of the frequent arguments on this 
question, seem to point to Mr. Williams as the head and to Mr. 
Howe as the hand which created this motion, and their names 
should never be dissociated from one another, nor from the ** link 
motion,” to which Mr. Williams gave the name—its present name-- 
as well as of the part itself as the ‘“‘ slottedlink.” Let us, engineers, 
therefore, unite to do honour to William Williams and William 
Howe jointly. I name this for Mr. Burgh’s consideration when he 
replies to my questions. DovuBLE Fork. 

May 2nd, 1870. 


THE ANNUAL DINNER OF THE INSTITUTLON 
OF CIVIL ENGINEERS. 

Tus banquet, for such it has really become, was celebrated with 
more than usual éclai at Willis’ Rooms, on Wednesday evening 
last, the 4th inst., the President, Mr. Charles B. Vignoles, F.R.S., 
in the chair, supported by the following guests :—The Archbishop 
of York, the Earl of Derby, Earl Granville, Lord Alfred Paget, 
M.P., the Right Honourable H. A. Bruce, M.P., Sir John 8. 
Pakington, Bart., M.P., the Right Honourable G. J. Goschen, 
M.P., Lord Chief Justice Bovill, Sir Francis Grant, the Right 
Honourable H. C. E. Childers, M.P., Mr. Baron Bramwell, F.M. 
Sir John Burgoyne, Admiral Sir John Hay,. Bart., M.P., Sir 
Henry Holland, Bart., M.P., General Sir Hope Grant, Sir 
John Coleridge, M.P., Sir John Karslake, Sir Frederick 
Arrow, General Balfour, General Napier, Admiral Collinson, 
Mr. A. J. B. Beresford Hope, M.P., Mr. Shaw Lefevre, 
M.P., Professors Owen, Tyndall, and Williamson, Mr. Deputy 
Fry, Mr. J. E. Saunders, Mr. George Chester. 

There were also present the following members of various 
classes of the Institution, each class being arranged in order of 
date of election:—Honorary members: Viscount Halifax, F.M. 
Sir John Burgoyne, Bart. Members: Messrs. J. Mitchell, G. P. 
Bidder, C. Vignoles (President), G. Turnbull, J. Miller, M.P., 
J. Cubitt, T. E. Harrison, J. M. Heppel, J. Hawkshaw, G. W. 
Hemans, C. Manby, J. Braithwaite, C. H. Gregory, A. Murray, 
C.B., N. Beardmore, J. R. M’Clean, M.P., T. Hawksley, J. F. 
Bateman, Sir J. Whitworth, Bart., Messrs. A. Upward, J. Fowler, 
J. Abernethy, J. O. Butler, J. Hick, M.P.; G. Elliot, M.P.; W. 
H. Barlow, G. Berkley, T. R. Crampton, A. Giles, E. Woods, C. 
E. Cawley, M.P.; J. T. Harrison, W. Baker, W. Haywood, J. | 
Coode, H. Maudslay, W. P. Struvé, Hutton Vignoles, Sir W. 
Armstrong, C.B., RK. Peacock, H. Robertson, J. Samuel, G. B. 
Bruce, Mr. Hodgson Jones, E. Clark, J. P. Kennedy, E. A. 
Cowper, J. T. Woodhouse, J. Brunlees, F. Slaughter, R. V. Boyle, | 
C.8.1.; J. Strapp, J. Church, C. F. Beyer, T. Rumball, C. W. 
Siemens, M. B. Williams, J. A. Longridge, F. J. Bramwell, J. 
Kitson, J. Ramsden, W. Purdon, W. M. Brydone, R. P. Brereton, 
R. Hodgson, J. N. Douglass, R. Price Williams, J. H. Tolmé, H. 
C. Forde, E. A, Jeffreys, R. Chapman, Henry Vignoles, F. 
M’Clean, J, Simpson, J. R. Ravenhill, W. T. Lewis, T. N. Kirk- 
ham, G. Wilson, W. B. Lewis, J. Knowles, J. Easton, W, Shelford, 
J. Marley; R. E. Johnston, A. Wilson, C. Hawksley, W. Low, E. 
Williams, W. Adams, B. Saimtielson, M.P., J. Knowles, G. Allan 
S. G. Purehas, E, J. Reed, C.B. Of this number six were 
elected between the years 1824-30; twelve in the next decade 
1831-40 ; twenty-seven from 1841-50; nineteen from 1851-60; and 
thirty-one since 1860, 

Associates. — Messrs. J. Dodds, H. O. Robinson, General Sir L, 
Simmons, K.C.B., Mr. F. Ransome, Admiral Sir E. Belcher, Lord 
Richard Grosvenor, M.P., Messrs. C. de Bergue, 8. D. Martin, D. 
Galton, C.B., J. Freeman, A. Ogilvie, H. A. Hunt, G. W. Steven- 
son, C. Waring, T. Brassey, J. Forest (Secretary), J. James, J. 
Jay, J. Cochrane, 8. B. Boulton, T. W. Kennard, C. P. B. Shelley, 
E. Corry, A. Penny, J. Aird, jun, J. Fisher, E. M. Barry, R.A., 
J. Wilson, C. K, Stothert, W. W. Moore, C. E. Hollingsworth, 
C. D. Abel, H. H. Bigg, J. Waddington, H. W. F. Bolckow, C. 
Léwinger, C. Lueas, T. Lucas, F, T, Mappin, G. Wilson, Colonel 
A. Clarke, C.B., Mr. W. Cawkwell, Major J. U. Champain, Messrs. 
R. Elliot, R. it. Burnett, G, Leeman, T. Brassey, jun., M.P., 
C. P. Sandberg, G. Farrar, W. F. Faviell, A. T. Simpson, W. 
Gammon, A. Longsdon, J. J. Wallis, J. Hartley, J. 8. Farmer, 
E. A. Sacré, E. N. Clifton; L, W. Pritchard, A. Carpmael, J. B. 
Cooper, J, Dixon, A. F. Yatrow. Of these associates, eleven were 
elected previous to 1850; sevetiteen from 1851-60; and thirty- 
five in the last d 

The tables were eerste, desorated with a fine collection of 
ornamental plate, valued at upwards of £10,000, and consisting of 
the principal race cups of the last few years, lent for the occasion 
by Messrs, Hancock ’and Co:; of Bruton-street. Mr. Goodehild 
officiated as toastmaster. 

The usual loyal and patriotié Syeste Were drunk with great en- 
thusiasm, that of ‘*The Army, 7 ee Volunteers ” being re- 
sponded to by Field-Marshal Sit J. Burgoyne and Admiral Sir E. 

selcher. 

After the health of her Majesty's Ministers, &c., had been 















runk, 

Lord Chief Justice Bovill proposed “ rity to the 
Institution of Civil Engineers.” This was ——— to by 

Mr. Bidder, who said: My Lords and Gentlemen, I regret that 


our venerable President. There are only three members con- 
nected with the Institution of older date oa its rolls than myself, 
including Baron Dupin, Mr. Ashwell (one of the founders of the 
society), and Mr. Mitchell, who was a pupil of the late Mr. Telford. 
I have myself been on its rolls for forty-five years. I was not one of 
the thirteen founders who held their first meetings over a barber's 
shop, but I was one of those who held their meetings in Bucking- 
ham-street, Strand, and afterwards in Cannon-row, which was not 
more dignified, though more commodious. I need hardly say I 
belonged to it when they moved to Great George-street, our pre- 
sent site, where we eked out our means by letting lodgings. I 
therefore consider I have some right to regard myself as a link 
between the early stages of our profession and the position which 
we have now attained. We now inhabit an almost palatial build- 
ing of our own. We have paid for it out of our own funds, 
We are not in debt; we ibe neither debenture nor pre- 
ference stuck. Our growth, I venture to say, has been 
only equalled by that of those towns which we read 
of in the Western States of America. But to what do we owe 
our growth, from a few members numbered by tens, to about 
seventeen hundred of all classes, besides an affiliated class of 
students? How have we attained to that position? I answer 
from the essentially democratic character of our profession. 
We have never been fostered or nourished. We have de- 
pended entirely upon our own energies. We had first to battle 
with material nature and its forces, and then to do battle 
with our fellow men. We are somewhat like the legal profession, 
which may be considered the link between the working classes an 

the highest dignitaries of the State. A man of determined energy 
and talent has very often raised himself from the lowest grade even 
to the dignity of the House of Peers. If they have done so, it is 
becuuse those men had to depend upon their own energies—not 
cherished, not nourished by any particular favour or power. I 
make these observations because there is a feeling, I-am sorry to 
say, in high quarters that an engineer can be made, as it were, by 
muchinery—if I may use the term. It will not concern me, for I 
am at that period of life that what may happen to the profession 
is not likely to affect me personally, but it may affect many round 
} me, and many who will follow them. It is thought by some per- 
| sons that what is called ‘* technical education” will make an en- 
| gineer. What does technical education mean? I know very well 
| that a sound knowledge of mathematics is of the greatest value. 
I know that chemistry, geology, or any other science must be of 
! 








great value in any profession, especially in our own ; but to tell 

me that a smattering of these will make an engineer is absurd. 
| You cannot by mere technical education, nor by playing with 
| fancy machinery in a dilettante workshop, make a great engineer, 
nor can you make a Chief Justice or a Solicitor-General like those 
who have just addressed you. They have to deal with the passions 
and the interests of men, which are infinite in variety ; so that 
the problem they have to solve is even more difficult than ours ; 
and it requires the actual practice and conflict of the open court 
to qualify them for grappling with the stern realities of their 
career, and to become the conservators of our personal liberties and 
the bulwarks of the Constitution, whilst we are a: *!\c harbingers 
of the great works which spread civilisation over tue face of the 
earth. I do say, therefore, I hope these doctrines about technical 
education forming good engineers will have only a short run, and 
that we shall be left, as heretofore, to rely upon our own indi- 
vidual energies and powers. I would draw this curious distinction 

and I think a very proper one—that while the law opens to its 
professors the highest dignities that the State can offer, and pro- 
perly so, the profession of the engineer opens a way to its humble 
professors to that position in society which he ultimately attains. 
I now beg tu propose the toast of “* The Visitors,” coupling with 
that the name of his Grace the Archbishop of York. 

The Archbishop of York replied in suitable terms, and after 
several other speeches, none of them possessing the slightest tech- 
nical interest, had been delivered by Mr. Fowler, Professor Tyn- 
dail, and other gentlemen, the proceedings terminated. 





UNIVERSITY OF GLASGOW. 
SEssIon 1869-70, 

| Certificate of Proficiency in Engineering Science:—Carl von 
| Ahn, C.E., Uddingston, near Glasgow ; Thomas Alexander, C.E., 
Glasgow ; Archibald Binnie Allan, C.E., Glasgow ; William Over- 
land Dungar, C.E., King’s Lynn; John Giraud, C.E.; William 
Grant, C.E., Glasgow; Richard Niven, C.E., Glasgow; James 
Simpson, C.E., Glasgow; Robert Stevenson, C.E., Inkermann, 
near Paisley. 

Cass oF CrviL ENGINEERING AND MEcHANics : Prize List. 

Walker Prizes (for an Oral Examination) :—First : Charles J -ullar 
Hogg, Forfar; Second: Archibald Binnie Allan, C.E. For a 
Written Examination :—First: Charles Pullar Hogg; Second : 
Carl von Ahn, C.E. 

Class Prizes (for Oral Examinations): Division A—Lewis James 
Pirie, Aberdeen ; Division B—Charles Pullar Hogg ; Division C 
John Munro, Lochee, near Dundee. For Written Exercises: 
| Division A—William Overland Dungar, C.E.; Division bB—Henry 
Dyer, Glasgow ; Division C—Robert Scott, Glasgow. 

CoMPETITIVE EXAMINATION, 

The following candidates passed the Walker Written Exami- 
nations, in order of merit :—C. P. Hogg, first prize, written and 
oral examinations; C. von Ahn, C.E., second prize, written 
examination ; R. Niven, C.E.; H. Dyer; R.W. M. Miller; W. 
Smith; R. Napier; R. Scott, C.K; W. O. Dungar, C.E.; J. 
Munro; R. Stevenson, C.E.; L. J. Pirie; A. b. Allan, C.E, 
George Keith, second prize, oral examination. 

Pass EXAMINATION, 

A. Fletcher; H. J. S. Dubs; W. Graat, C.E. ; J. Giraud, ©.E. ; 

J. Waddell. 
(Signed) 





W. J. Macqvorn Ranxryzg, C.E., LL.D, 








Tue Glasgow Agricultural Society’s show was opened on Wednes- 
day, at the Burnbank Drill Ground. In the centre ot the field a 
grand stand has been erected near to the enclosure box, showing 
the prize stock and horse leaping, the latter being the most ex- 
citing, if not the most important, feature of the exhibition. There 
isa goodly display of portable engines and other machinery and 
implements connected with agriculture; and they are evidently, 
like everything else on the ground, putting their best foot fore- 
most. The show seems to,be a good one in every department, 
and the weather being fine, there has been a fair turn out of 
visitors, 

THe Diet oF Bevcrum Mixexs.—The miners in Belgium eat, 
accordiig to a report made iu the locality, 2 Ib. of bread per day, 
about 2oz. of butter, loz. of coffee and chicory mixed, while for 
dinner they have in the evening a portion of vegetables mixed with 
potatoes, weighing at the most 1} 1b. They have meat on Sundays 

nd festivals, but du the week they drink neither beer nor other 
erniented liquors. ee is their only beverage. Yet these work- 
men are hardy and healthy. It is not the coffee which sustains 
them, for it constitutes but 1-35th of the nutritious properties of 
their aliment, though M. de Gasparin, in a paper read some years 
ago before the Krench Academy of Sciences, attempted to prove, 
from certain tables, that the waste in liquid excretion is less where 
coffee is drunk than at other times. The miners’ coffee is not like 
the French café au lait, for it has but 1-10th part of milk in it ; he 
drinks several pints in the day, and eats only bread and butter 
until the vegetable meal of the evening. The albuminous sub- 
stance which enters into the rations of the Belgian miner is thus 





the duty of responding to the very eloquent address you have just 
heard should not have fallen upon a younger and more vigorous 
man than myself. You will see some reason for this observation 
when I tell you that there are three members, I believe, at 

this moment alive older in the ession than myself, ineluding | 


reduced from 23 grammes to 15 grammes of azote. This is less 


| nutritious even than the diet of the monks of La Trappe at Aigue- 


belle. Here is, therefore, proof that life and health can exist 
throughout a whole population with less nutritive substance 
is gerierally considered necessary.— Food Journal, 
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‘ 7 STANDARD AXLE BOX, VICTORIAN BATLCAZS. 
BOOTH’S PATENT COMPOUN D ROLLING MILL. wee ao Long Reco oe pine b - dew 
Tue illustrationsare ’ Victorian Railways, Australia. 


lan and section of an 
improved guide mill 
patented by Mr. 
Joseph Booth, engi- 
neer, Sheffield. 

The mill consists, as 
will be seen, of two 
trains of rolls placed 





in‘an angular position, 
so that the material 
passing through be- 
twixt one pair of rolls 
(where it is being re- 
duced) can pass under 
the bottom roll of the 
opposite pairs, where 
it is caught and re- 
turned without allow- 
ing it to remain on 
the floor and cool, By 
this arrangement Mr. 
Booth keeps the ma- 
terial continually mov- 
ing through betwixt 
therolls until finished. 
By so doing it is re- 
duced quickly and 
finished during the 
time the material is 
hot, thereby requiring 
very little more power 
to drive the ‘com- 
pound mill” than is 
used for the present 
single mill. 

Mr. Booth proposes 
commencing with the 
material in this mill 





MiLL FLOOR 








at fin. square, as 
received from a cog- 
ging train. It is first 
put in betwixt the 
rolls at A and reduced, 
passing under the 
opposite rolls to A A, 
where it is caught by 
a second workman in 
the ordinary way, 
and returned by him 
through betwixt the 
rolls at B, where it is 
again reduced. A boy 
with his hook takes 
away the slack 
of the material, and 


post C. It is in the 
meantime caught by 
the first workman at 
BB, and put in betwixt 
the rollsat D. A boy 
here also with his 
hook takes the slack 
and passes it behind 
the post E, as on the 
opposite side. This 
is repeated until the 
material is rolled or 
reduced down to the 
—— size. The 
mill can be easily 
worked by two young 
men and two boys. 

By this compound 
mill a 
could be reduced to No. four gauge 


=2 


piece of steel Zin. square, weighing 100 1b. weight, 
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(or!}in. fence round) wire rod | night and day. 


at one heat, and it would finish 100 tons per week if worked 








HERRING’S PATENT BULLOCK PUMP. 


WE illustrate in the annexed 
engraving the essential features 
of a very excellent form of Bul- 
lock pump for colonial use, in- 
vented om patented by Mr. W. 
A. Herring, engineer, Chertsey 
Foundry, Chertsey. The method 
of working the two pumps em- 
ployed is very simple and effi- 
cient, and the entire apparatus 
is eminently portable ; but the 
chief interest centresin the pump, 
which is specially constructed to 
be accessible for cleaning and 
repairs at a moment’s notice—an 
invaluable feature in a colonial 
pump. 

The pump barrel A is open at 
both ends, and supported at its 
centre by a ring standing out 
from its exterior, and passing to 
the sides of a casing B by which the 
pump barrel is surrounded. The 
casing is thus divided into two 
compartments—one open to one 
end of the cylinder, the other to 
the other end. 

The drawing shows the cylinder 
or pump barrel, The casing has 
also cast with it the central por- 
tion of the inlet valve box C; this 
valve box is divided horizontally 
by a partition into two compart- 
ments. The upper compartment 
of the valve box is divided into 
two by a vertical partition, and 
from the compartment on one 
side of the vertical partition a 
passage is made opening into the 
upper part of the casing, whilst 
from the compartment on the 
other side of the vertical par- 
tition there is a passage to the 
lower part of the casing; from 
the lower compartment of the 
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The advantage of this axle box is, that after the pan is filled 
as in the ordinary axle box lubricated by oil, a cistern is provided 
to contain one pint or more of oil. As the oil is consumed out of 
the pan by the journal the oil descends from the cistern and sup- 
plies the pan, thus maintaining the oil in the pan at one uniform 


TRANSVERSE 
SECTION 
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level. To effect this a cistern A is cast in the axle box or affixed 
to the side. An air-tight screw cover B is fitted to the top of the 
cistern, which is removed when the cistern is filled. A pipe Cleads 
down from the cover through the bottom of the cistern into the 
axle box pan, to the level of the oil E; and as long as the oilin the 
pan covers the orifice of the down pipe C air cannot find its way 
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into the cistern; but when the oil is consumed in the axle box, and 
the level of the oil in the pan sinks below the lower orifice of the 
down pipe C, air ascends into the cistern above the level of the 
oil, and the oil in the cistern descends until the oil in the pan 
rises to the lower orifice of the down pipe, which prevents any 
more air ascending into the cistern A. To prevent the oil descend- 
ing from the cistern into the pan when the cover of the cistern is 
removed to feed the cistern, a valve is fixed at the bottom or 
lower orifice of the down pipe, and is attached to a rod passing up 
the inside of the down pipe, and beyond the bottom of the cistern 
cover. Upon this rod is attached a spiral spring D, which closes 
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SECTION THROUGH A-B 


the valve when the cover is removed; but when the cover is 
screwed down it presses down the rod, and opens the valve at the 
lower orifice of the down pipe, and allows free egress to the oil 
from the cistern to the axle box pan. The engraving shows a disc 
attached to the end of the axle, and a space over the bearing; the 
disc projects through a piece of leather G into this space, and 
delivers the oil on the roof of the axle box; the oil then runs down 
the lubricating holes on the journal. An ordinary lubricating pad 
may be used as the means of transmitting the oil to oy page 
or a ring running on the journal and dipping into the oil in the 





valve box is led the suction 
pipe, and this lower compartment by two passages fitted 
with inlet valves communicates with the two compartments 
above it. The manner in which the valve box is constructed 
and is fitted at its upper end with covers by which the 
suction valves D can be got at is clearly shown by the drawing, 
so that it is unnecessary to describe it here. On the — 
side of the pump the casing has similarly cast with it outlet pas- 


sages fitted with outlet valves F, and these valves are both covered 
over by one cap, from which t are two outlet passages, to 
either one or other of which the delivery pipe may be attached, 
whilst the other is closed by a screw cap. The piston L of the 
pump is fitted with double-cupped leathers. We have seen this 
pump at work, and have — yp omy in testifying to its sim- 
plicity, portability, and great efficiency. 
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axle box pan. 
eat advantage of this axle box is that it is easily fed, and 


will carry from three to six months’ supply of oil without re- 
weer | ; and from the arrangement of the collar F there is no 


ecting, by experiment, a saving of at least 75 per cen 


t. 
of oil, and also 75 per cent in labour. This axle box has been in 
operation nine months on the Victorian linesof railway, and tested 


ved oil axle boxes, and the economy, Mr. 


inst the most aj 
Christy tells us, ly proved to be as above stated. 
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’ anxiety to improve the engine, paid but little attention 
THE CORNISH ENGINE. to the boiler, which, after all, ts'of equal, if not greater 
: No. V. gp The duty returns would have been more 
Ar the close of our last paper on the Cornish engine, we | valu 
stated that Woolf put up a large double-cylinder engir e at 
Wheal Alfred in = The 
cylinder of this engine 
re andie of 70in., and 
astroke of 10ft. Steam was 
furnished by a Woolf cast iron 
boiler, and a failure was the con- 
sequence. We give now an 
engraving of the engine and 
boiler copied from the original 
drawing. Woolf then turned 
his attention to the single- 
cylinder engine, finding it more 
in favour. 
In 1815 Trevithick took out 
a patent for what was after- 
wards termed the pole engine, 
which consisted in substitu- 
ting for the ordinary piston in 
the single acting engine a 
plunger, or pole, as it is called 
in Cornw The object was 
to produce a more perfect pack- 
ing with less friction than 
could be made in the ordinary 
piston ; the stuffing-box was 
formed with a lantern between 
the packings, a plan which is 
now in use for the piston rods 
of Cornish engines, which plan 
was invented by Hornblower. 
Water was admitted into the 
lantern space from the boiler, 
so as to increase the efficiency 
of the packing. The first engine 
on this plan was put up at the 
ard Mine in 1815 by Trevi- 
thick; the plunger was 33in. 


hension, if they had been so constructed as to have given 
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able, and doubtless would have saved much misappre- | 





yond With such a boiler, who could expect a high 
duty 

A Since Trevithick’s time the Cornish engine has been 
improved in matters of detail, but no radical change has 
taken place. 


Captain Samuel Grose took the lead in the 
march of improvement about 
the year 1825. He erected 
an engine at Wheal Hope,'and 
there carried out some experi- 
ments with a view to prevent 
a loss of heat from radiation 
by clothing the cylinder, 
nozzles, and steam pipes with 
a non-conducting material. He 
also considerably increased the 
pressure of steam, and obtained 
very good results. He subse- 
quently at Wheal Towan, in 
the year 1827, erected an 80in. 
cylinder engine, in which he 
embodied his improvements. 
This engine was manufactured 
and erected with peculiar care, 
and did an extraordinary duty 
of 87 millions in the month of 
April, 1828 ; the average duty 
for the whole year was 773 
millions, 

We annex a sectional eleva- 
tion of this engine, and also an 
indicator diagram taken from 
it. 

The great increase of duty 
which followed upon Captain 
Grose’s experiments at Wheal 
Hope and Wheal Towan, gave 
rise to suspicion in the public 
mind that the reported duty 
was incorrect, and accordingly 
a public trial was made in 
December, 1828, when the duty 
was found to be 87°2 millions. 
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in diameter, and the steam 
admitted into the cylinder at a 
very high pressure. 

Trevithick left England for 
South America in 1816, having 
previously disposed of his 
patent for the pole engine to 
Mr. William Sims, who com- 
bined it with a Boulton and ’ 
Watt engine, and thereby pro- Uy ih lj 3 
duced an engine wr to Yyyy ZY 
Woolf's in principle. Several Wy 4 
engines were altered to this SS 
plan ; but  double-cylinder 
engines have ceased to exist 
in Cornwall, and the single- 
cylinder now reigns supreme. 
here that the introduction of 
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It will be well to notice 
the Cornish boiler by 


the efficiency to the boiler as well as that of the engine. 
In the old boilers of 1800 the fire-bars were oftentimes 
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WOOLF’'S 70ix. ENGINE AND CAST IRON BOILERS AT WHEAL ALFRED, ERECTED IN 1824. 
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WHEAL TOWAN Go =? ENQINE, 


Woolf’s 90in. engine at the 
Consolidated Mines in the 
previous year was found to 
give a duty of 67 millions. 

We must now interrupt our 
historical notice of the Cornish 
engine to describe the pit work, 
shown in our working drawing, 
begging our readers to bear in 
mind that the tracing is pre- 

red, not from other draw- 
ings, but from actual measure- 
ments taken with the greatest 
care in the pit. 

The term pit-work is under- 
stood to include the whole of 
the apparatus and machinery beyond the outer end of 
the engine beam, which is connected with the pumps, 
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TOWAN IN 1827. 


| SECTION OF CYLINDER AND NOZZLES OF GROSE’S ENGINE ERECTED AT WHEAL 


Averace Duty ror Twetve Montus 77°38 Mittions. 
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ELEVATION OF CYLINDERS, NOZZLES, AND CONDENSER, AND PLANS OF TOP BOTTO 
NOZZLES OF WOOLF'S 70m. ENGINE, ERECTED er WHEAL ALFRED IN ieee e 


Trevithick contributed more than anything else to the 8ft. or mF below the bottom of the boiler. A 


great increase of duty which has been effected. It | boiler at Dolcoath Mine was 24ft. in diameter and 24ft. 
appears that the engineers, in the midst of all this| high, and the furnace held thirty tons of coal at a 





The pit-work is always placed under the 
tendence and direction of a person 
whose duties are confined to the engine shaft, the engi- 





superin- 
called a pitman, 
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Deer's province only extending to the pit or shaft’s mouth. 
he pitman is generally an intelligent, powerful, and well- 
uilt individual, who appears none the worse because 

Of his subterraneous occupation, and who is in no small 

degree proud in being a master of his art. Engineers who 

are unacquainted with the pumping machinery of mines 
would be rather surprised to see with what expedition an 
experienced pitman would put ina new plunger lift. In 
forking an old mine, oftentimes difficulties of no mean 
order arise ; but little time can be allowed for stoppages, 
in putting in new pumps, &. The engines'are put to 
their utmost speed, and the liability to accident is in- 
creased to the maximum, just when a breakage would be 
attended with the most serious consequences. The Clifford 
amalgamated mines have been lately redrained, and the 
following record of the work done by means of the pump- 
ing engines will doubtless be interesting to our readers, 
at the same time it will give an idea as to the scale on 
which pumping is done in the Cornish mines. There are 
eight pumping engines on the mine ; the first, called “ Car- 
doso’s engine,” is a beam engine with a single cylinder, 
90in. diameter and 9ft. stroke. Pitwork : Stroke, 7°5ft.. ; 
diameter, 16in. ; lift, 190 fathoms ; speed, 7°5 strokes per 
minute. We are in the habit of using a very simple rule 

for calculating the quantity of water delivered from a 

given pump as follows :—Let D =the diameter of the pump, 





2 . . . 
then $n will represent the quantity of water, in gallons, 
delivered per 1ft. stroke of the pump. Let 5 = the speed of 
: . De 
the plunger or bucket per minute, then 5 | = the number 


of gallons delivered per minute ; let L = the lift in feet, and 
the number of horses’ power exerted will be thus obtained, 
L10 (s D* 
30 

33,000 


D=16;8S = 75 x 75 = 5625: 


) Take, for example, the above-named pitwork: 
356 85, and 85 x 
30 

56°25 = 478 gallons per minute. The work done =| 
114 x : 10 x 478 = 168-horse power. It must be noticed 

33,000 

that in the calculation of 
been taken into account. No 2.—“ Poldory’s engine,’ 
85in. cylinder; stroke, 10ft. Pitwork: Stroke, 8ft. ; 
diameter, 17in. ; speed, 11°5 strokes; lift, 130 fathoms ; 
number of gallons pumped per minute = 887; power 
exerted = 296-horse power. No. 3.— Hocking’s engine,” 
85in. cylinder; stroke, 10ft. Pitwork: Stroke, 8ft.; 
diameter, 14in.; speed, 9°5 strokes; lift, 208 fathoms; 
number of gallons pumped per minute, 494 ; power exerted, 
186-horse power. No, 4.—Taylor’s engine,” 85in. cylinder, 
12ft. stroke. Pitwork: Stroke, 10ft.; diameter, 14in.; 
speed, 8 strokes ; lift, 230 fathoms; number of gallons 
pumped per minute, 520; power exerted, 217-horse power. | 
No. 5.—* Harland’s engine,” 85in. cylinder, 10ft. stroke. 
Pitwork : Stroke, 10ft. ; diameter, 13in.; speed, 8 strokes; 
lift, 230 fathoms ; number of gallons pumped per minute, 
448; power exerted, 187-horse power. No. 6.—“ Davey’s 
engine,” 76in. cylinder, 10ft. stroke. Pitwork: Stroke, | 
Oft.; diameter, 12°5in.; speed, 7°5 strokes; lift, 235 | 
fathoms; number of gallons pumped per minute, 
351 ; power exerted, 149-horse power. No. 7.,—“ Wheal 
Andrew engine,” 70in, cylinder, 10ft. stroke. Pitwork : 
Stroke, Sft. ; diameter, 14in. ; speed, 10 strokes ; lift, 90 | 
fathoms ; number of gallons pumped per minute, 520 ; | 
power exerted, 85-horse power. No. 8,—“Taylor’s Con- 
sols engine,” 80in. cylinder, 10ft, stroke. Pitwork : 
stroke, 8ft.; diameter, 19in.; speed, 9°5 strokes; lift, 
30 fathoms; number of gallons pumped per minute 
912; power exerted 49-horse; abies a total oi 
1610 gallons of water delivered per minute, requiring 
1337-horse power to lift it, regardless of friction, 
The whole cf the pumping above detailed has been very 
ably carried out under the direction of Mr. J, Hocking, 
jun., the engineer to the mines. Taylor’s engine, No. 4, in 
the above list, has a peculiar history of interest, which we 
shall notice when we are writing on the subject of engines; 
at present we will confine our remarks to the pit-work, The 
working drawing which is published with this impression 
of Tue Encineer is that of the general arrangement of 
the pit-work (which is actuated i means of a 9in. 
cylinder engine) at Wheal Crenver. It forms as good an 
example of modern pit-work as can be found in Cornwall, 
and we cannot but pay a compliment to the intelligence of 
the pitman, for we have seldom passed through an engine 
shaft with so much pleasure at seeing the machinery so well 
managed. ‘The engine is a splendid piece of workmanship ; 
we shall notice it in full in future papers. The stroke is ti 
in and 10 out, in miners’ parlance ; that is to say, 11ft. in 
the cylinder and 10ft. in the pumps, The first lift of 
pumps from surface, or * grass,” is the house lift, which is 
employed in lifting water from the adit to the condensing 
cistern of the engine. The plunger of this lift is 12in. 
diameter, and the rising main the same size ; it is usual to 
make the “pumps” or rising main the same size as the 
plunger. The adit is 31 fathoms below the surface, and 
conducts the water delivered from the pumps into the ad- 
joining valley. Of course it is an advantage to have the 
adit as deep as possible, that the engine may have the 
minimum amount of work todo, The second lift is situated 
47 fathoms under the adit, and is provided with two suction 
and two Jelivery clacks, The third lift is 80 fathoms 
under adit ; the fourth 120 fathoms, and the drawing lift 
140 fathoms. It is not advisable to put ina lift of pumps 
with ordinary valves more than 40 fathoms long, 
because the valves will not stand the wear and tear 
consequent on the great pressure of the column of water. 
For ordinary use the clack valve with leather seats enjoys 
the greatest favour in Cornwall. Full details of valves, 
&c., we shall give in a succeeding drawing. The pole-case, 
that is, the case into which the plunger enters, is placed on 
one leg of what is termed the H-piece. The H-piece is 
provided with a door or cover, through which the suction 
valve may be examined. The seating of the valve is made 
conical on the outside, and is somewhat smaller than the 
conical neck formed to receive it in the H-piece, Around 


power friction has not 
, ? 








| The r 
by means of “strapping plates,” bolts, and nuts, The | 
timber is sometimes cut in the form of a splice, and made | ‘ Agere ene > De says : 

to form a lap joint, but in this case the rods are all butt- | and socketted to bracket shaft and to the angle box forming the 

jointed, the strapping plates are first tirmly secured to the | 








the seating is wrapped a strip of coarse flannel or baize, 
which makes the joint when the seating is forced into its 
place. Above the door of the H-piece is placed the door- 
piece, which contains the delivery valve, which is fixed in 
the same way as the suction valve. On the door-piece 
the pumps or rising main, in 9ft. lengths, are placed. It is 
usual to place a wind bore directly under the H-piece, lead- 
ing into a cistern from which the pump takes its water, but 
in the example under notice a much better arrangement 
has been adopted. ‘The cistern is placed just aboye the 
suction valve, so that the water may more readily follow 
up the plunger, and thereby canse the pump to be 
“charged solid.” itis of very great importance that no 
vacant space whatever should be left in the pumps at the 
termination of the indoor stroke of the engine, for if there 
be a space not occupied with water, then a shock ensues, 
and the engine works as if working in “ fork,” or as if the 
pumps were taking air. <A Gin, branch and blank 
cover is provided in the U-piece under the H-piece, for the 
convenience of getting out anything which may acci- 
dentally drop into it. A blank end and “ matching” piece 
is put on to the H-piece under the pole case, which takes 
its bearing on the timber bearers below. The 
main yods are of Memel timber, perfectly sound 
and straight, without knots or faults ; for the first fifty fa- 
thoms they are 18in. square, foy the next forty fathoms 
1Gin. square, and for the last thirty fathoms 14in. square. 

ods are obtained as long as possible, and are jointed 


piece to be attached, and then the piece is put in its place 


|on the main rods, the joint being brought up tight by 


means of lifting jacks. The main rods are kept in a line 
by means of wood guides fixed at intervals, The plungers 


| are cast with a plain core through them, and a little longer 


than is necessary for the stroke ; the casting should be en- 


| tirely free from specks—it is usual to cast them on the side, 


but we prefer to have them cast on end, The plunger is 
“stocked” on the mine ; a piece of Memel timber, square 
in section, and equalin diameter tothe plunger, is obtained, 
about 12ft. or 14ft. longer than the “ pole.” For a portion 
of its length equal to that of the pole it is rounded 
down, and the pole is then forced on to it. When 
stocked it is fixed by means of staples and glands 
to the main rods, a set off, or filling piece, being provided 
between the stock of the pole and the main rod, to bring 
the axis of the pole in a line with that of the pole case. 
Key-ways should be provided in the joint between the stock 
and set off, and also between the set offand main rod; when 
the staples and glands are firmly secured, the keys—of hard 
wood—should be driven. It requires great care that the 
“ pole connection” may be well made, Square nuts should 
always be used for the pit-work, because it is not always 
convenient to have snugly-fitting spanners, and square 


| nuts are then more easily managed than others. The 


stuffing-box of the pole case should be packed with a well 
made gasket and tallow. ow 
The working barrel of the “drawing lift” is bored a little 
taper for nine inches or a foot at the upper end, that the 
bucket may easily enter when dropped in from above ; 
sometimes a door piece is provided above the working 
barrel, that the bucket may be examined without 
the necessity of drawing it; but the plan is not 
a good one when forking, as the water may rise 
too fast, and if it gets above the door before the 
joint can be properly made the consequence becomes serious. 
Directly under the working barrel is placed the “ bull’s- 
head,” which is, in fact, a supplementary valve box, avail- 
able when the “door piece” is under water. The neck of 
the bull’s headshould be bored conical,and the valve seating 
geared similarly to an ordinary bucket, but the ring should 
be a little conical, that it may be prevented from falling 
through the neck of the bull's head and retained in its place, 
A wrought iron loop or staple is provided on the seating, 
by means of which it may be fished up from above when 
occasion requires. A small bar is placed across the staple, 
which acts as a guard to the clack valve. The ring 
of the bucket should be of wrought iron, nearly the 
size of the barrel, parallel on its outer face, and conical 
within, For the convenience of removing the doors 
and replacing them again a chain with swivel and 
screw is sometimes used, suspended from a piece of 
timber above. At Crenver Mine a very neat tra- 
veller with swivel and lifting screw is employed, 
as shown on the working drawing which we publish. For 
the convenience of sinking, under the suction valve is sus- 
pended a turned pipe which enters a stuffing-box placed 
above the wind-bore. The wind-bore is suspended in 
chains proyided with lifting screws, for the convenience of 
lowering as sinking proceeds. It will be seen that as 
sinking proceeds it becomes necessary to lower the drawing 
lift constantly, and that it may be conveniently done the 
pumps are suspended in “ yokes” which take their bearings 
on timbers fixed across the shaft. Yokes are glands made 
to fit the body of the pump ; they are placed directly under 
the ribs, and when it is required to lower the lift the 
yokes are loosened to let the lift drop through. Each time 
there is a new length, or pump, put in, the bucket has to be 
lowered, and that it may be done without the necessity of 
making a new drawing lift connection on the main rods 
the arrangement shown on our drawing is introduced; 
a chain and hook serves to make the connection between 
the main rods and the pump rod, one staple only being 
used to steady the top of the pump rod. This arrangement 
affords facilities both for drawing the bucket and putting 
ina new pump. The pump joints are made with flat 
rings of wrought iron, covered with baize and dipped in tar. 
Balance Bobs are sometimes placed below the surface 
to take up some of the weight of the pump rods. The con- 
nection with the main rods is usually of wood; the vibration 
is given by the elasticity of the wood, In the example 
shown in our drawing the connecting rod is 15 fathoms 
long, and it is guided and steadied by means of a plain 
turned pulley, which bears st a curved filling piece 
bolted on to the connecting Plungers are sometimes 





substituted for balance bobs, and are, when so employed, 
constantly submitted to the pressure of the column of 
water in the pumps ; they are fixed to the main rods pre- 
cisely in the same.way as the ordinary plunger. 








SANTIAGO MARKET, 


In placing before our readers the details of this work we feel 
that we are rendering a service to the profession generally. The 
details are from the hands of Mr. Charles H. Driver, architect, of 
No. 5, Victoria-street, and that gentleman has carried out the 
work entrusted to him by Mr. Woods in 2 perfectly satisfactory 
way. Se complete were the details of the Santiago Market that 
the contractors were not for a day at a loss for information. On 
page 280 we give a diagonal section on the line D D on the plane, 
thus making the set complete. We now come to the details of the 
main girders under the centre roof. The lower girder is 2ft. 3in. deep, 
with bottom flange Yin. by 1}in.; the top flange of the same dimen- 
sions, the web lin. in thickness, with star perforations and foliated, 
These girders are cast in lengths of 6ht., the two end pieces 
being each 8ft. long; the junctions are formed as shown in the 
drawings on page 280, and they are fboltedgtogether by fin. bolts, 
eight to each joint, and the joints are covered by the ornamental 
panels. The intermediate girder is 6ft..in depth, in length as the 
main girder, fastened to the upper and lower girders by jin. bolts 
with ornamental heads. The bolts at the junction to the columns 
are jin. in diameter. These girders are fitted in ornamental 
cast iron guilt work, as shown in the illustration, The upper 
girder is 2ft. 3in. deep, with flanges Yin. wide, and lin, thick, 
haying moulded panels cast thereon, and in lengths of 8ft. 2in. 
The end sections are fitted to the columns as shown, and 
the sections of girders are joined by eleven 1jin. bolts; orna- 
mental panels complete the whole, The upper part of the 
column forming the angle is formed with 1jin. metal 14in. square, 


junction of the upper girder and hip rafter, The cornice on the 
top of the upper girder is of gin. metal, in lengths of 8ft., and will 
be fastened by xin. bolts. In the centre roof the ends of the 
girders form junctions with each other at the angles of the roof, 
the hip rafter and the upper part of the column with 1}in. metal, 
bolted together by ljin. bolts. Four hip rafters, each 2ft. deep 
and 26ft. long, with bottom flange 10}in. wide, l}in. thick, the top 
flange 103in., gin. thick, the middle web Ijin. thick, moulded on 
both sides; the ends are formed to fit the junction of the upper 
girders at the one end, and the box girders under the dome at the 
other end. ‘the hip rafters are fixed to the box girder by four 1jin. 
bolts. The sockets for the tie rods are cast on and bored out, the rods 
being fastened in with two 1{in. steel pins. The common rafters 
are lft. 10in. deep, 21ft. long, with flanges 7in. wide, jin. thick ; 
the web also jin., moulded on both sides, The lower ends of the 
rafters are formed so as to fix to the upper girder, with a lin. 
flange, and box at the upper end in jin. metal for fixing to box 
girder under the dome. ‘These rafters are fixed with four lin. bolts 
in each. Pockets are cast on the back of the rafters, so as to 
receive the purlins. The intermediate and jack rafters are lft. 3in, 
deep, and Zift. and 11ft. long respectively, with jin, top and 
bottom flanges 7in. in width. ‘The jack rafter is fastened to the 
hip rafter by three lin. bolts. The four box girders under the 
domes are lft. 10in. deep, 12in. wide, and 13ft. 9in. long, with lin. 
metal top, bottom, and sides. These are bolted to the casting 
forming the angle junction of the hip and common rafters with 
four lin. bolts. The four angle junctions are constructed as shown 
in the details. The tie rods are 2in. in diameter, swelled out to 
3in. with screws on the ends. 








CAPTAIN STEPHENS’ ENDLEsS RaIts.—We understand that the 

endless rails invented by Captain Stephens, and already referred to 
in this journal, are giving satisfaction. The present makers are the 
Bristol Wagon Co., and Messrs. Hayes, of Stamford. The prin- 
ciple is somewhat like that applied by Boydell, but greatly im- 
»roved. 
; THE INSTITUTION OF CIVIL ENGINEERS.—At the meeting of this 
society on Tuesday, the 3rd inst., Mr. Charles B. Vignoles, F.R.S., 
president, in the chair, eighteen candidates were ballotted for, and 
declared to be duly elected, including six members, viz. : Mr. John 
HenryEnstace Hart, acting ex-engineer for Government Reclamation 
Works, Bombay Harbour ; Mr. Robert Jones, engineer-in-chief to 
the Commercial Gas Company; Mr. William Moore, Glasgow ; 
Mr. Alexander Lawrie Nimmo, Westminster; Mr. Peter Scott, 
resident engineer, Madras Railway; and Mr. Edward Baylies 
Thornhill, resident engineer, Ashby and Nuneaton Kailway. 
Twelve gentlemen were elected associates, viz.: Mr. Frederick 
Morris Avern, ex-engineer, P.W.D.. India; captain, Francis 
David Millett Brown, V.C., late assistant principal, Thomason 
Civil Engineering College, Roorkee, India; Mr. John Theobald 
Butler, Kirkstall Forge, Leeds ; Mr. Thomas Carrington, jun., 
manager of the Kiveton Park Collieries, near Sheftield ; Mr. 
Robert Elliot Cooper, Leeds; Mr. William Frederick Crawford, 
B.A., T.C.D., Engineering Staff, Madras Irrigation and Canal 
Company ; Mr. John Breedon Everard, Stud. inst., C.E., Leicester; 
Mr. Robert John George, late Engineering Staff of the Delhi Rail- 
way ; Mr. George Rushout Godson, Westminster; Mr. John 
Anthony Kendrew, contractor’s staff, Ceylon Railway ; Captain 
Grenville Pulteney de Palezieux Falconnet, R.E , ex-engineer, 
P.W.D., India; and Mr. William Roberts, assistant general 
manager of the Great Southern Railway of Buenos Ayres, 

A New SmeutinG Furnace.—M. Ponsard, a French engineer, 
has been a long time occupied in seeking to improve the blast fur- 
nace or find a substitute for it, in order to reduce the amount of 
fuel employed to something like the quantity theoreticaliy indi- 
cated as necessary to deoxidise and melt the ore. His experiments 
have led him to substitute for the old furnace, with its blowing 
machinery, air-heating apparatus, and lifts, a more simple, 
manageable, and less costly apparatus, capable of extracting 
the metal from the ore in a more or less carbonised state at will, 
that is to say, pig iron containing a certain amount of carbon 
settled beforehand, and with a iderable y of fuel. 
The mode which he has adopted after many trials is thus de- 
scribed :—On the floor of a gas furnace, capable Of, feveloping 
from 2000 deg. to 3000 deg. of heat Centi . Ponsard 
places a series of tubular crucibles formed o refractory 
clay, and pierced below ; these crucible tubes are only 8in. in 
diameter, and 40in. high, and, passing through the roof of the 
furnace, their mouths are open to the air. The furnace floor is 
channelled in such a manner that the melted metal runsfrom the 
bottom ofthe crucibles toa central basin. The crucibles are filled 





| with ore flux, and just sufficient coal to provoke the chemical action, 


that is to say, to deoxidise the ore, and ¢arbonise the metal ; 
the temperature of the furnace is then gradually raised. By 
this means the oxygen of the ore combines with the carbon, fusion 
takes place, and excellent iron isobtained. Experience has ed 
that by this method a ton of iron can be obtained with the ex- 
penditure of only one ton of coal. The apparatus with which this 
result is obtained costs, with all accessories, not more than half 
the price of a blast furnace capable of producing the same quantity 
of iron in the same time. It meusures 6ft. in height, the same 
in width, and i2ft. in length. In addition to the advantages 
named this method allows of the use of any kind of fuel that wi 
yield gas. The inventor claims for his system the saving of from 
20 to 25 per cent. in the manufacturing price of iron and steel, and 
hopes that it will be the means of keeping English iron out of 
France. We regard the invention simply asa curiosity, Itis quite 
posible that small quantities of ore may be so treated with success, 
ut we are at a loss to conceive how anyone can imagine that such 
a device could compete for amoment with the great 
of the Cleveland and Barrow districts. M, Ponsard will not keep 
English iron out of France, 
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RAILWAY MATTERS. 


A SPECIAL general meeting of the Whitehaven, Cleator, and 
Egremont Company on Monday carried a vote of confidence in the 
directors by 42 to 11, 

Tre North Staffordshire Company are raising funds for their 
Tunstall and Potteries loop lines which they must complete by 
July, 1872, under a penalty of £50 a day thereafter. 

A SPECIAL meeting of the Manchester, Buxton, Matlock, and 

i Company was held on Wednesday at Derby ; Mr. W. 8. 
Roden in the chair. On the motion of the chairman a bill was 
approved for conferring additional powers on the Midland Railway 
Company for the construction of works and for the raising of 
further capital. 

On Monday morning three new stations on the ~ and Subur- 
ban line of the Midland Railway were opened for public traffic :— 
the first from London is at Child’s-hill and Cricklewood, to which 
fifteen trains will run to and from all stations on the Metro- 
politan Railway; the next at the Welsh Harp, Hendon, to 
accommodate the pleasure and fishing parties visiting that spot ; 
ba the next at Flitwick, two stations on the London side of Bed- 

ord. 


THE half-yearly meeting of the Bodmin Company was held on 
Friday, Mr. Chang in the chair. The directors’ report, which was 
unanimously adopted, regretted that, despite every endeavour, a 
contractor had not been found to make the branch railway. The 
directors still hoped that by adopting the system of constructing 
branch lines on economical principles, the Bodmin line might be 
carried out at a much lower estimate than was originally contem- 
plated. 

On Monday morning the new line of tramway laid down from 
Brixton to Kennington was opened for public traffic. Large and 
convenient carriages on low wheels continued to run over the 
metals, and conveyed good loads of passengers each journey. The 
vehicles are capable of carrying forty-six persons, one half inside, 
and the other half on the roof of the carriage. The fare is two- 
pence either way. The omnibus fares have been reduced to the 
same figure. The tramway to Clapham is now in course of con- 
struction, and will be united with the Brixton line at Kennington, 
and then continued to Westminster. 

Aw additional amount of traffic was expected to accrue on the 
Dunab: and Witepsk line during the present year by the open- 
ing of py ba lines, of which that from Witepsk vid Smolensk 
to Moscow would be the most important, and was to be opened 
for traffic within a few months. In view of the increase of trafiic 
which had already occurred, and which wasfurther anticipated, the 
directors have at the formal requisition of the Imperial Govern- 
ment made a gonsiderable addition to the existing rolling stock, 
nearly the whole of which has been delivered on the line. During 
the past year the railway has been inspected by the Government 
inspector, whose report is most favourable as regards the state of 
the works and the mode in which the traffic generally is carried 
out. 

THE county of Lincoln, has for many years suffered some- 
what severely for the want of roadway accommodation which 
most districts in England now enjoy. ‘There is, however, every 
prospect that in a short time this want will, to a great extent, be 
removed, and Lincolnshire, like most other counties, will be able 
to boast of fair roadway communication and efficient means of 
transit for its produce. The first sod of a new railway, termed 
the “ Wainfleet and Fursby Railway,” has just been cut by Mrs. 
James Martin, the wife of the chairman of the Company, with 
ey rejoicings. The occasion was improved by presenting the 

‘air lady with a spade and a mahogany barrow; the shafts and 
other portions were tipped with electro-plate elaborately. 

A SPECIAL general meeting of the London and South-Western 
Company was held on Thursday at the Waterloo station, to con- 
sider a bill for making a railway from Barnstaple to Ilfracombe. 
The chairman said the line, which would start from the company’s 
station at Barnstaple, would be made by an independent company 
as a light railway on the narrow gauge system. The South- 
Western Company would give to the new company a rebate of 
£2000 out of the traffic east of Exeter to or from the new line, 
carried over the South-Western lines east of Exeter. In answer 
to questions, he stated that in case the South-Western did not 
work the line, the new company would find its own carriages. 
The carri and wagons of the South-Western would be able to 
run over the line, but not the locomotives. A resolution approving 
the bill was carried, and the meeting separated. 


THE new station of the Caledonian Railway, at the west end of 
Princes-street, Edinburgh, is now opened. The main front of the 
station buildings (which are constructed almost entirely of wood) 
is 103ft. in length, and about 22ft. in height. The permanent way 
and platforms are covered in with a shed built in two spans—one 
32ft. and the other 40ft. wide. The shed is about 450ft. long, and 
the platforms extend about 350ft, beyond —a total of 800ft. The 
passenger lines into Edinburgh have been entirely re-arranged. 
Since the opening of the Caledonian Railway, the whole passenger 
traffic in and out of the old station has been conducted on a single 
line of railway from Dalry to Edinburgh, which frequently led to 
delay ; but there will now be two lines of rails leading from Dalry 
into the new passenger station, and two into the goods station. 
The ground acquired for the station cost £85,000; and, including 
the eost of the station buildings, &c., the total outlay is about 
£105,000. The old passenger station is to be set apart for the 
g traffic. 


On Wednesday a deputation of the Metropolitan and Western 
Suburban Working Men’s Association, headed by Lord George 
Hamilton, M.P., Sir Henry Hoare, M.P., Mr. W. H. Smith, M.P., 
and Mr. H. Lewis, M.P., waited upon the Vice-President of the 
Board of Trade relative to the assumed necessity for establishing 
cheap trains on the suburban lines. Mr. Lefevre stated that the 
Government were much interested in this question, and had been 
some time in communication with the railway companies on the 
subject. The great difficulty was the amount of compensation in 
case of accidents. The railway companies had asked to have this 
open question of compensation discussed, and the Government had 

ed to refer this and other points to a committee of the House 
of Commons. After that committee had reported he had no doubt 
some decision would be come to. Mr. Lefevre said the deputation 
need not go away under the impression that, if Parliament refused 
to deal with the compensation question, the system of cheap trains 
could not be carried out, for there were other ways of dealing with 
the matter. 

A SPECIAL meeting of the Midland Company was held on 
Wednesday at Derby, for the purpose of considering a bill for con- 
ferring additional powers on the Midland Railway Company for the 
construction of works and for raising of further capital, and a bill 
to authorise the construction of railways or street tramways in the 
city of Worcester. Mr. W. P. Price, M.P., the chairman, pre- 
sided, and said he had two bills to submit to them. The first had 
alread been submitted to them at the last half-yearly meeting. 
The other bill had for its principal objects to emp the company 
to construct a short branch from their Leicester and Swannington 
meee, an extension of Pilsley line, and a curve at Staveley, and 
to pure the aheeae Railways, and also to vest inthe com- 
pany the undertaking e Honehcater, Buxton, Matlock, and 
Midland Junction Company. Another object of the bill was to 
aay additional rolling to raise £750,000 by shares and 

,000 by borrowing. It was aide, the to extend the time 





for constructing the Settle and Car! the Radford and Trowell, 
and the Thornbury Railways. that money £200,000 was re- 
quired for the cost of constructi for the growing 
uirements of the company. ) traffic of 1869 exceeded that 

of 1867 by £6000 per week, while of the present year would 
exceed that by £2000, would be £8000 in excess of 


Teer Both bills were approved. 





MISCELLANEA. 

Mr. RoBeERT SaBINe’s work on the electric telegraph has been 
translated in Holland. a 

THE Jumna troopship is on its way through the Suez Canal en 
route for Portsmouth. 

THE Government has succeeded in the Punjab with the young 
plants of the Eucalyptus gum-tree from Australia. 

THE Telegraph Construction Company have chartered the Great 
Eastern for five years at a pay ment of £20,000 per annum. 

Dr. R. ANcus Situ is preparing for publication a new treatise 
= impurities in the atmosphere, and how to detect and remove 
them. 

Mr. HERMAN GOHRING, a German mining engineer, has intro- 
duced into the province of Huaylas improved amalgamating 
machinery. 

A PERMANENT commission is about to be appointed in France to 
superintend the French departments in all future interna- 
tional exhibitions. 

ARRANGEMENTS are being made with Government for a way- 
leave over the Alyth line for the telegraph wire, and the sum 
expected from the Government is £100 per annum, | 

WE regret to hear that Mr. Childers is confined to his room from 
the effects of a sudden and severe chill, which compelled him to 
leave the Civil Engineers’ dinner on Wednesday evening. 

A CONFERENCE is held to-day in the Hall of the Society of Arta 


NOTES AND MEMORANDA. 


Ovr of the total area of Great Britain, 56,964,000 acres, 
30,339,000, or 53 per cent., were under crop at the time the last 
return was made, 

OUDEMONS has sueceeded in making an alloy of zinc and iron. 
The new metal, which contains 4°6 per cent. of iron, is remarkable 
for its whiteness and tenacity. 

SMALL quantities of glycerine are added to paper stock to give 
the paper greater flexibility, but especially to give copying paper 
the quality of taking up colour readily. 

M. HESLING states, in the Journal de Pharmacie et de Chimie, 
that even long before milk becomes sour there are generated in it 
very small organised spores of an Ascophora species. 

THERE are in America a1d Europe more than 250 manufactories 
of India-rubber articles, employing some 500 operatives each, and 
consuming more than 20,000,000 lb. of gum per year. 

Many small basins of coal exist in the midst of the Rocky Moun- 
tains, not directly connected with the at coal-field along its 
eastern base, and it is considered likely that some of these basins 
contain anthracite coal. 

DvurinG the month of March seventy-one metres eighty centi- 
metres were pierced on the Bardonnéche side of the Mont Cenis 
Tunnel, and forty-one metres fifty centimetses on the Modana side. 
This makes a total for the month of 113 metres 30 centimetres. 

THE ——_ fares says that the total area of the known 

oal-Ge nde ; : . - 
Sales th adie tad = a “0th eee = _ be discuss the ——- of international coinage, the introduction 
compared with the immense areas and extent of the latter, how | ° metric weig ts and measures, and the abolition of troy weight. 
small and insignificant the former appears. | _, SILVER MINING, which has much retrograded of late years in 

THE cultivation of the tea plant promises to become a source of 4 “a ‘ah capes ed I ouienent the a of skilled i ae ~~ ane 
wealth to California. The tea plants, which already number | G = * ad SPaaeee poops The counley acer the gocemt 
300,000, are doing well. One of the clearest burning oils—China | ene aante , . . : 
oil—is extracted from the tea nut, and enhances the profits of tea | 17 has been determined by the Royal Agricultural Society to 
culture. The Chinese and Japanese immigrants will supply suit- | accept the invitation of Wolverhampton to hold the ae 
able labour for the new plantations. at that town next year, The other competing towns were Staffo 

In 1720 porcelain factories were erected in Vienna, in 1751 in and Shrewsbury. . : 

Berlin, in 1755 near Munich, in 1765 in Sévres, France, where the THE Prussian Government are setting about the remodelling of 
most beautiful porcelain ware of the whole world has since been | te two or three million rifles in their possession, and by ingenious 
produced ; in 1795 in St. Petersburg, Russia, in 1720 in Copen- but inexpensive changes hope to make them equal to the best mili- 
hagen; ata still later date inEngland, and in 1830 near New York | *#ty rifles of the day. 

city. | THE Sea King, steamer, was destroyed by fire on Saturday 

Tue relative value of gold and silver in the days of the patriarch | Morning, while lying at the Tredegar Wharf, River Usk, Newport, 
Abraham was one to eight; at the period z.c. 1000 it was one to | Monmouthshire. An incendiary is believed to have originated the 
twelve; B.C. 500 it was one to thirteen; at the commencement of | te from malicious motives, 
the Christian era it was one to nine; A.D. 500 it was one to THE prize of the Belgian Academy for a physical or mathematical 
eighteen; A.D. 1100 it was one to eight; a.p. 1400 it was one to | investigation, given once every five years, has been awarded to 
eleven; A.D. 1613 it was one to fifteen and a-half; which latter | Professor Plateau, for his memoir on the statics of liquids sub- 
ratio, with but slight variation, it has maintained to the present | mitted solely to molecular forces. 
day. Tue following appointments were on Tuesday made at the 

THE following recipe for the preservation of milk appeared in Cos- | Admiralty :—Samuel M’Cullum, engineer, to the Hector, addi- 
mos :—‘*To every litre of unskimmed milk, previously poured into a | tional, for service in tenders ; John Taylor (B), engineer, to the 
well-annealed glass bottle, add forty centigrammes (about 6 grains) | Excellent, additional, for service in the Koyal Sovereign; and 
of bicarbonate of soda. Place the bottle (which must be well | Ezra Miles, engineer, to the Pembroke, additional, for service in 
corked) containing the milk, for about four hours in a water-bath, | the Bullfrog. 
heated to90 deg. Cent. (194 deg Fah.) On being taken out, the bottle THE ordnance map of England and Wales, on the scale of lin. 
is varnished over with tar; and in that state the milk contained in | to a mile, may be said to have commenced with the measurement 
it will keep sound and sweet for several weeks. of the base line on Hounslow Heath in 1784. The first engraver 

Mr. CHartes Dion, of New York, proposes to place an appa- | sheets were published on the Ist of January, 1801, and the last 
ratus on board of steamers and other vessels, so arranged as to sound | sheet was published on the Ist of January, “1870. It has, there- 
an alarm on approaching the vicinity of an iceberg. The device is | fore, taken about eighty-six years for its completion. The rail- 
arranged on the bottom: of the vessel, and is of such a nature that ways opened have been marked upon the map to the end of 15u9. 
when the keel strikes any very cold strata of water the alarm is| We (Atheneum) hear that Mr. 8. Smiles has a book nearly ready 
sounded. It is well known that icebergs refrigerate the water belonging to the department of knowledge he has so successfully 
around them to a considerable distance. Mr. Dion’s instrument | jjjustrated—bio sraphy. In it the anthor, it is said. will develove 
rye wa the exact temperature of the water below the vessel certain original “and ingenious theories of human life whic : ove 

i es. suggested themselves in the course of many years of study as 

From the Manufacturer and Builder,a New York paper, we | “ Characteristics of Biography,” in sition “to race, lineage, 
learn that the ingenuity of the American mechanic has found an | culture, love, marriage, health, occupation, and various circum- 
eccentric interpreter in W. L. Trafton, of Manchester, N.H., who stances influencing life and character. 
is making the smallest possible specimen of an engine. Kvery Tue directors of the Telegraph to India Company (Limited) 
part of it is constructed out of a silver half-dollar. The boiler is | state in their report that, as the British Indian line from Suez to 


| 














to hold about eight drops of water, but with four drops the engine | Bombay has been successfully completed, the arrangement of the 

can be worked several minutes. When finished, it is to be placed | 9nd of January, 1869, will at once be carrie] out, aad the share 
é e ~ > : - 4 c < é ar) He : @ Car a he share- 

under a glass case jin. in diameter, and Igin. in height. Some of | holders will receive £37,500 in fully paid shares of the British 


the parts will be so fine and delicate that they cannot be made 
without the use of a magnifying-glass. 

AccorRDING to the Food Journal, New York is beginning to feel 
the influence of the completion of the Pacific Railway. Formerly 
teas were imported vid the Isthmus of Panama, but now this 
route is superseded by the shipments forwarded from San Fran- | 
cisco by the new overland line. If the railway freight is not too 
heavy, New York can thus be more cheaply supplied than by sea, | 
while the qualities will be fresher and altogether superior. The 
ultimate etfect will be that New York will not only be converted board ; 530 lots were catalogued, but the whole were not sold 
from an import to an export trading station, but that all the teas, | there being no offers for some of the greenheart and ees 4 
silks, and other Asiatic products will be forwarded through it for | ‘pyis is the first sale of the kin i held at Pe ‘brol by 1 fair cp 
the supply of Europe. aia owe de ale e u heid a emoroke, and Tair prices 

THE manufacture of casks is carried on on a large scale at Gal- nT A-RURRE ee oe — ic eaimabial 
lipoli, and in the five principal manufactories in that town it a apc aay hee tag ee th “5 _ = "} Lr en 
gives employment to upwards of 400 persons. The casks made at | gnoll- ; ee ee en ee ee 

pe Sage : - small; it may be advisable sometimes to render an escape im- 
Gallipoli are in great demand throughout the Mediterranean, as | possible. This can be done by giving the tubing a thin coating 
from their excellent construction they are adapted for containing yee Bney bray ate Re pelle pg  A nenl ggg, 

“ . ~ . ser’ 8 | of a varnish made by dissolving one part and a-half of treacle and 
oil. During the past year (1869), besides those required for the | two parts of gum arabic in seven parts of white wine 1 thre 
exportation of 29,664 salmas of oil from this port, 92,428 salmas | ang eehalf lee at a Salada” Win denanle call anaes, Gai 

" 4S | and a-half parts of strong alcohol. The treacle and gum must 
of empty casks were exported to the following places by 125) g.ct bo dissolved in the heer or wine. + ne alaal ‘t 1 
: @ 76 es at first be dissolved in the beer or wine, and the alcohol must be 
vessels :--To the Italian ports, 42,727 salmas; 1655 to Trieste; | aqded very slowly constantly stirring the mixture. or the zg 
22,105 to the Ionian Islands ; 9625 to Smyrna ; 6987 to Metelino ; | Will be theown down ee ee axture, oF ume gum 
Rep ‘. “Cae oy , P ° Sas . 2147 ? 
nae pheno Rok Mepany weg Fh -adlhod eapee 3 and 3147 _Ax International Maritime Exhibition will shortly be held at 
: dageys : Naples. It will be opeened in September, and go through the fall 

AccoRDING to Pliny, there was no sun-dial in Rome until eleven } of the year, when the temperature of that happy South Italian 
years before the war with Pyrrhus, about 460 a.v.c., or nearly | region is most enjoyable; and the locality will be along the 
300 years before Christ. They were known, however, to the shore of Mergellina, between the Castle del’ Uovo and the Palace 
Greeks two centuries earlier. The first seem to have been brought ! of Queen Joan, one of the most attractive spots in the world. The 
from Sicily to Rome, and Pliny complains that they did not suit Exibition has been decreed by the King Victor Emmanuel, and 
the latitude, and gave the hours falsely, This evil was ‘‘ diligently placed under the especial patronage of his younger 8 m, the Duk : 
rectified ” by a Roman mechanic; and the dial, in various forms, | of Aosta. It will be carried on by the joint eff rts of the Italian 
remained the only measure of time for a century and more. About | and English Governments. rie 
160 years before Christ, the clepsydra, or water-clock, was intro- ATa general meeting of the shareholders in the British Austra- 
duced. This was similar in principle to our sand-glass. The water | lian Tele zraph Company held on Monday, the report which was 
in a vessel was allowed poser | to escape. The first clepsydrve adopted, stated that satisfactory terms had been agreed upon 
were not transparent, and probably they could only, like our hour- between the Netherlands Government and the company for per- 
glass, mark a single division of time by the escape of all their | mission to land the cables on the island of Java, and for the trans- 
contents. Subsequently, they were made of glass, and provably | mission of messages over the Government telegraphic system in 
— with graduated scales on which the lapse of the several | that island. By this arrangement the contingency of having to 

ours could be perceived, construct an entirely submarine communication between Singapore 

PORCELAIN was known to the Chinese many centuries before our | and Australia will be avoided. The order for the cable has been 
era, and was first introduced into Europe from China by the | given to the Telegraphic Construction and Maintenance Company, 
Portuguese. This stimulated chemists and manufacturers of | 8nd the sum of £60,000 has been paid to them in accordance with 
earthenware to imitate this beatiful imported product, and this was | Phe contract. The shares had been all allotted, and the allotments 
first done in France about 1695, although in a very imperfect | taid up. 
manner. Real porcelain was first made in Europe by a German WE understand that the general meeting of the Iron an 1 Steel 
chemist named Boetticher, in 1703, but unfortunately for him his | Institute will be held at the Westminster Palace Hotel on Wednes- 
reputation for profound knowledge became so great, that it was | day next, 11th inst., under the presidency of the Duke of Devon- 
believed that he possessed the secret of making gold. For this! shire. After the transaction of some routine business the papers 
reason Frederick I. of Prussia attempted to take him prisoner, in | read by Mr. Menelaus, Mr. G. H. Benson, and Mr. T. Whitwell, 
order to get hold of the secret, and when he fled to Saxony, | at the December meeting, will be discussed, Mr, Charles M. 
Augustus II. of Poland actually put him in prison, with the same | Palmer will then read a paper on “Ironasa Material for Shipbuilding, 
intention, and the two monarchs had an earnest dispute as to | and its Influence upon the Commerce and Armament of Nations.” 
who had the right to have him. Boetticher finally succeeded in lA paper will also be read by Mr. Gillott, of Normanton, on 
persuading Augustus that he was totally ignorant of the art of | ‘‘ Designing rails.” Both these papers will be open for discussion. 
goldmaking, and could only make porcelain ware. After this he | In the evening the president and council will receive the members 
was kept at work in his prison, and succeeded in 1709 in producing | at the Westminster Palace Hotel. On the following day the 
pure white porcelain. Then he was liberated, founded a large | members and their friends will proceed down the river in aspecial 
manufactory at Meissen, where he died ten years later. We ex- | steamer for the pu of inspecting the arsenal and gun factory, 
tract this from the Technologist, an American journal. They will afterwards lunch at the Ship Tavern, Greenwich, 


Indian Company, with the four months’ interest upon the lease of 
the line to the 30th of April. The necessary resolutions for wind- 
| ing-up will be submitted to an extraordinary general meeting on 
the 9th inst. , 
Tue sale of timber at Pembroke Dock, by direction of the Lords 
of the Admiralty, realised about £7000. The timber sold con- 
sisted of surplus stores of English, Italian, and African oak, teak, 
sabicu, greenteart, and mora; Spanish, Mexican, and Honduras 
mahogany, pine, tir, elm, &c., all of which were in log, plank, and 
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FOREIGN ACENTS FOR THE SALE OF THE ENGINEER. 


. PARIS.—MM. Xavier and Borvzav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden, 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIO.—A.PuHons Diizr, Bookseller. 

ST. a yg a B. M. Wotrr, ny Ad gf ts 
MADRID.—D. Joss Atcovsr, Editor Proprieor 

** Gaceta Industrial,” Preciados 49 y 51. 
NEW YORK.—Witumer and Rocsrs, 47, Nassaw-street. 


PUBLISHER’S NOTIOE. 
There is reason to believe that the weekly sale of Toe ENcrneer is 








actually more than double that of the remaining engineering journals 
combined. Of the i y , Or QUALITY, of its circula- 
ti advertisers conclusive and satisfactory 








TO OORRESPONDENTS. 


*.* For the benefit of numerous correspondents, either anxious to 
become naval engineers, or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- 
pression for August 23rd, 1867 ; while the latter will obtain full 

i in THE ENGINEER for March 11th, 1870. 

*.* We cannot undertake to return drawings or man ipts; we 
must therefore request our to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

JameEs.—Apply to any artists’ colourman. 

R. B. E.—From Sir John Brown and Co., Sheffield. 

P. M. G.—A letter lies at our office for this correspondent. 

L. 8.—Address Mr, Norton, patentee of the Abyssinian pump, London-street, 
Fenchurch-street, London. 

A. Z.—They hold no patents but those you have found. We shall be pleased 
to examine your design. 

H. A. and Son.—The Mining Journal and the Colliery Guardian. We shall 
be pleased to see tracings. 

W. B. (Wrexham).--Jt would be against our rules to give you the name of a 
correspondent writing over initials. The place is Vienna. 

T. W. B.—We cannot take any further notice of inquiries concerning lubri- 
cative packing. You can obtainit from any respectable dealer in steam 
engine fittings. 

Piston.—(1) As thin as possible, say one-twentieth of an inch. (2) The indio- 

is used as you propose, the pressure outside kerping the ring up to 
its place. (3) Yer. 

To CORRESPONDENTS.—Letters are lying in our publishing department for 
the undermentioned corre ts :—* Blast,” “‘Spiegeleisen,” “‘ D. P. L.,” 
** Packing,” Hamer and Davies, “‘R.B.,” “‘G. M.,” “P.M. G.,” “R. B.,” 
“ Wood Worker.” 

L. L.—Rankine’s treatise on mill gearing is the most complete. You will find 
“ Box on Mill Gearing” a very useful little work. Fairbairn’s treatise on 
mills and millwork enjoys a world-wide reputation. 

T. C. H.—Certainly not. Can you not see that the weights must be lifted up 
somehow after they have fallen? And they cannot, in falling, do more work 
than that expended in raising them again. 

K. C. L.—The use of such tires will, we fancy, be an infringement of 
Thompson's patent. Had you not better apply tohim? His address is 3, 
Moray-place, Edinburgh. The tire could, we imagine, be joined with 
india-rubber cement. Whether it would make a good job or not we are 
unable to say. 

. E. C.—The rate at which the carriage would travel is altogether a question 
of the resistance due to the mode in which the carriage is fitted in the tube. 
It would be impossible in practice to make a tube ao tight that any vacuum, 
or approach to a vacuum, would be had at a distance of thirty miles from 
the exhausting engine. 

A. 8. (Dundee-street).— You may calculate the strength as though you were 
dealing with an ordinary boiler, and then double the result, because spheres 
are exactly twice as strong, weight for weight of material, as cylindrical 
shells, Theinner pan should be made of metal the same thickness as the 

outer one, and both pans must be portions of true b 

AS8 —We have the questi: times. Put the articles 
to be hardened in an iron box, with bone charcoal, horn shavings, old 
leather, dc., and a little salt ; cover close, and maintain at a fair red heat 

Sor twelve hours. A quicker way is to heat the iron red hot, and roll it ina 
little powdered prussiate of potash; but the skin of hard steel is in the 
latter case very thin. 

W. E. G.--The pressure is the same on the tep and the bottom of the boiler, 
with the exception that the bottom of the boiler has to support the weight of 
the contained water. The steam goes to the top because it is lighter than 
water, If you had given yourself the trouble to think about the matter for 
half a minute we should not have been called upon to waste space in 
answering a very silly question. 








HAND BALLING MACHINES. 
(To the Editor of The Engineer.) 


Sir,— Will any co. dent kindly say where I can purchase a hand 
machine for balling string? d - JL. 


STONE DRESSING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—In reply to “ R. B.,” allow me to state that Mr. James Fogg, of 
Bolton, has designed a machine for his own quarry, which does 
the work of about twenty men with about half a horse power of —_ 





CORRECTION. 
(To the Editor of The Engineer.) 
* Srr,—In your issue of 28th ult. there aj red an article on ‘‘Tramways 
and way Carriages.” The desstigtion afven of the latter is a perfect 
one of the carriages constructed by us for the Brixton and Westminster 
line, and which carriages are now in use on that road. We think that the 
observation that most of the carriages were built in New York, and that 
the English carriages are but poor imitations, must have been made under 
am ension, as the Metropolitan Company have no carriages in use 
except constru: by us at our works in Birkenhead. 
Birkenhead, May 4, 1870. Geo. Starsuck anp Co. 





MEETINGS NEXT WEEK. 
sth, at'd pam“ Military Telegraphy and Signalling,” by Caplets Rf 
. =m; “ a) » 
‘ = tary Telegraphy y Cap 
Tax Institution or Crvit Enoixrers.—Tuesday, May 10th, at 8 pm. 8 
1. Discussion “On the ay] of Iron and Steel.” 2. “ Recent Im- 
Se gs ‘ot Blast Stoves for Blast Furnaces,” by 
A. Cowper, M. C.E. 





Tur Enoineer can be had, by order, from ewsagent in town or country 

at the various railwa; ~h dag or it ay" Sofervel, 68 cuppiiel direct 
tay =F dX) terms (paid in advance) —. non 

9 Yearly (nchuding ts double number wl Ts. 6d. 
Fe abe eee oe shillings ar and pe pe per annum 
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PARKER'S STEAM AND AIR ENGINE. 

Two inventions now claiming public attention possess no 
small amount of interest for employers of steam engines. 
The inventors of both propose to increase the power to be 
obtained from the combustion of a given weight of fuel 
by working air expanded by heat in conjunction with 
steam. The first of these inventions, in point of date, is 
Parker’s steam and air engine; the second is Warsop’s 
aero-steam engine. The general principles involved are, 
up to a certain point, the same in both motors; but the 
method of applying these principles in practice differ 
widely. We have not as yet had any opportunity of per- 
sonally examining and testing a Warsop _ and we 
are, pom ne unwilling to say anything about it. At 
some future day, when a test engine now being con- 
structed by-Messrs, Easton and Amos, for Mr. Warsop, is 
complete, we hope to say something more on the subject. 
For the present, we shall confine our attention to Mr. 
Parker’s invention, which we tested practically for some 
hours on Tuesday last, with results which we shall now 
proceed to place before our readers; premising that in 
the Warsop engine air is forced by a suitable pene 
a coil of pipes exposed to a high temperature, into the 
water contained in any boiler that may be employed— 
Cornish, marine, or locomotive—the air on entering being 
in all cases much hotter than the water. In Parker's 
engine, on the contrary, the air is forced directly into the 
steam pipe leading to the cylinders, and, therefore, cannot 
hay « higher temperature than that of the steam with 
wh.ch it is in contact. 

The engine which we examined stands in the yard of 
Messrs. Yarrow and Hedley, Isle of Dogs, and is driven by 
one of the small boilers used by the firm in propelling the 
steam launches, for the construction of which they enjoy an 
excellent reputation. This boiler contains an internal fire- 
box, communicating with a smoke-box by forty-seven 
vertical tubes 8in. long. The total heating surface is 
twenty-two square feet, of which 11ft. are in the tubes. 
The engine is an old launch engine of an antiquated 

ttern, with two cylinders 5in. diameter and 6in. stroke, 
1orizontal, with a fly-wheel exactly 14ft. in circumference 
hung on the shaft Scheu the two cranks. Two steam 
pipes place the boiler in communication with the cylinders; 
one leads directly to them in the ordi way, the other is 


fitted with Mr. Parker’s apparatus, which we are about to 
describe. The effect of the arrangement is that the engine 
can be run either with steam only, or with steam and air. 
Mr. Parker's apparatus consists of a vertical steam-pipe A in 
the accompanying rough sketch, and a vertical “air” pipe, 

x for want of a better name, B. This last 


as it is call 
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communicates with A by means of four small nozzles D of 
brass, each having an orifice of tin. diameter. The nozzles 
are surrounded each by a small tube, pierced with 
holes, through which the air is drawn by the inductive 
action of the steam passing from B to A. We append an 
elevation and section, full size, of one nozzle. The con- 
struction is very = but we cannot stop now to explain 
why these peculiarities are present. A cock is fitted 
on the engine to regulate the pressure of steam and air 
in the pipe A, and another is fitted between the boiler and 
B to regulate the pressure in the latter. It will be under- 
stood that all the steam used in vena Oe engine must 
find its way through the nozzles, which are to all intents 
and purposes open to the atmosphere. The pipe A is lin. 
in diameter inside, and passes ugh a coke fire C ; 
this fire is, however, in no way essential to the utility of 
the apparatus, readers are now, we think, in a posi- 
tion to understand what follows. 

We carried out two trials on Tuesday. The first was 


‘| intended to determine the quantity of coal used during a 


given amount of work done with steam only. The second 
was intended to decide the same point when air and steam 

er. In order that vod pramegce might be 
fairly tested, the boiler. ine, and load were precisely the 
same in both tri The fly-wheel was fitted with an ordi- 
nary belt-and-block brake, carrying a load of 30°5 Ib. 





The engine was fitted with a counter, Steam was 





first raised to 60 Ib. pressure. The fire was then drawn, 
only enough being left to light the fresh coal then supplied. 
The quantity of coal allowed for each trial was half a ewt. 
The engine was started, and run against the brake at as 
nearly as possible ninety revolutions per minute. When all 
the coal had been used, and the pressure began to fall, the 
speed of the engine was carefully noted, and as soon as it 
fell below eighty revolutions the engine was stopped, and the 
running time and number of th noted ; the water 
was left at the same height in the gauge as at the beginning 
of the experiment. Sufficient fuel was then put on the fire 
to raise the steam once more to 60 lb. This fire was then 
drawn, and firing commenced with the second half ewt. of 
coal, and a run made with the new system in precisely the 
same way. As soon as the speed fell below eighty revolu- 
tions the engine was stopped, and the number of revo- 
lutions and the running time noted. We have arranged 
the results for convenience in the following table :— 
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It will be seen that we have here taken no account of 
the coke used in the little superheating fire C. ; nor is it, 
we think, necessary that we should. The length of pipe in 
the fire was just 15in. ; the total superheating surface about 
50in. only. It was certainly not more efficient than the 
addition of 100 square inches of tube surface to the boiler ; 
or, in other words, the addition of 5;';, to the heating sur- 
face of the boiler, an augmentation which bears an infini- 
tesimal proportion to the total amount gained by the use of 
the induced air. Mr. Parker assures us, however, that from 
the use of the superheating surface an amount of economy 
results which appears to us to be totally inconsistent with 
the smallness of the surface; in no case can it account for 
the foregoing saving of 70 per cent. in fuel. The objec- 
tion which will be urged by many engineers to the system 
is that, although the results of its application are so satis- 
factory in the use of a very bad engine, they will not hold 
good of a better engine. What, it will be said, can be 
thought of an engine burning 56 Ib. of coal, or thereabouts, 
per horse per hour ? But it must not be forgotten that the 
fault lies as much with the boiler as the engine. Careful 
experiments made by Mr. Parker during the last six years 
show that, under theconditions, each Lin. jet will pass about 
301b. of steam per hour; that is to say, for the four 
jets, 120 Ib. of steam. We did not measure the water 
used, but judging by this estimate of Mr. Parker’s, aud the 
number of buckets of water actualy pumped into the boiler 
by hand during the trials, we are inclined to believe that 
the boiler does not evaporate much over 3 lb. of water per 
pound of coal burned. But Mr. Parker’s system has no- 
thing whatever to do with the defects or merits of the 
boiler. If the boiler were better the economy of fuel 
would be increased precisely in the same ratio, As regards 
the engine, it possessed precisely the same qualifications 
for using steam to advantage as it did for using steam 
and air combined. It is unnecessary here to go into an 
elaborate investigation of the reason why the use of air, 
as proposed by Mr. Parker, must be attended with advan- 

; that is a subject which we must reserve for another 
article. Dealing with the thing for the moment in a 
purely practical way, we may point out that the engine 
is a meter, measuring more or less exactly the quantity of 
fluid passing through it per minute or per hour. If the 
source of supply is the boiler alone, then all the fluid passing 
through must be supplied by the boiler ; but if steam 
and air through together, as the cylinders will only 
pass a given quantity of the combined fluids in a given 
time, then the demands made on the boiler for steam 
will be reduced by just the amount of air which takes the 
place of steam. In other words, if the engine working steam 
alone used 120 1b. per hour, and, when using half steam and 
half air, still passed only 1201b. of the combined fluids, 
then, roughly speaking, it would only pass 60 Ib. of steam— 
as the weight of steam and of air is not the same, volume 
for volume ; this statement requires correction, but, being 
used merely to illustrate a principle, it is sufficiently accu- 
rate—it_ may be urged that the steam does work in taking 
in the air, which is true; but it is also true that, bating 
the friction in the nozzles, no work is done on the air 
which it is not placed in a position to return in the form of 
duty done on the pistons, By far the larger portion of the 
work done by the steam is expended in raising the tempe- 
rature of the air; but seeing that the specific heat of air is 
only about half that of steam, and that air expands 
1-490th for each increment of 1 deg. Fah. of heat, it is 
evident that the steam does this work at considerable ad- 
vantage ; probably to far greater advantage than it can do 
any other work whatever on extraneous matter. 

e working pressure of the steam in the cylinders was 
about 16 Ib. on the square inch, both with and without the 
air jets. When steam alone was used it was impossible to 
maintain Eigomee of 60 Ib. in the boiler with any larger 
opening of the stop-cock regulator than that giving a speed 
of about eighty-seven revolutions per minute, which cor- 
responded with a cylinder pressure of about 15Ib. If the 
stop-cock was opened further the pressure fell. The pre- 
sure of the induced current—in other words, that within 
A—was 15 Ib., while at the other end of the pipe next the 
engine it was 16 1b. to 17 Ib., as shown by two gauges corre- 
sponding with each other. The true objection to the Parker 
system is that the engine pressure cannot be economically 
made to exceed about one-third of the boiler pressure. 
But, on the other hand, it is claimed for the system, and 
we think with justice, the av pressure through- 
out the stroke will always be higher with any given 
amount of cut off than it ~y-y~ | is when steam 
alone is used. The reason why is ciently obvious. 
Steam is condensed and loses its pressure with fright- 
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ful rapidity when in contact with a cold surface, 
whereas air under the same circumstances parts with 
its heat with extreme sluggishness as compared with steam. 
Thus the expansion curves of diagrams taken with steam 
and air combined passing through the engine are always 
much higher than when steam alone is used; from this it 
follows that a given area of piston is more effective with 
steam and air than with steam only, If, then, low pres- 
sures are to be used in non-condensing engines, we must do 
either of two things—use larger cylinders, or higher 
speed to obtain the same power. But then if we use high 
measures of expausion with steam alone we must have large 
cylinders ; and it is maintained for the Parker system 
that using a boiler pressure of 1001lb., we can have an 
initial cylinder pressure of 351b., which, cut off at half 
stroke, will give an average pressure of 29 lb, or thereabouts; 
while if steam alone be used of 1001b, pressure, it must 
be expanded some seven or eight times to prove equally 
economical, and with this measure of expansion the actual 
average pressure in practice will not exceed 30 lb. or there- 
abouts. In confirmation of this theory, we may cite the 
cease of an engine from which we have taken numerous 
diagrams ; with a boiler pressure of 501b., cut off at 
rather more than half stroke, the average pressure ought 
to be 42°3 Ib. per square inch. It is actually, according to 
the diagrams, 22°91b.; and this is a well-made engine, 
working up to 110-horse power, with the cylinder and 
steam pipes carefully lagged, and the pressure in the valve 
chest within 3 Ib. of that in the boiler. 

Of course, if this theory hold good, the great advantage 
of the Parker system would lie in the fact that expanding 
amixture of air and steam onefold in a given cylinder, 
the consumption of fuel will be the same as though steam 
alone of the same initial pressure were expanded seven or 
eightfold. Weshould at one stroke thereby get rid of 
all the evils proper to irregular driving force. Precisely 
how far the theory which we have thus sketched may or 
may not correspond with the results of practical trials on a 
large scale we are unable, of course, to say; but it is 
indisputable that we have obtained results from the Parker 
system more satisfactory than any we have ever obtained, 
or known to be obtained under similar circumstances, from 
other improvements in the steam engine, and it must not 
be forgotten that these results have been secured by the 
aid of one of the simplest and most inexpensive devices 
which it is possible to conceive ; the entire cost of a Parker 
apparatus for an engine of moderate size probably not 
exceeding ten or fifteen pounds sterling. 


COLONEL BOXER AND THE GOVERNMENT. 


Ow Friday last Mr. O’Reilly moved in the House of 
Commons for the appointment of a Select Committee to 
inquire into the matter of the dispute between the War 
Office and Colonel Boxer, which led to the resignation by 
that officer of the post he held in the Royal Laboratory at 
Woolwich. Mr. O’Reilly laid the whole of the facts very 
clearly and fairly before the House, and, though supported 
by Major Anson, he failed to carry his motion. Never- 
theless the debate has not been unproductive, as we shall 


e. 

It will not be necessary for us to re-enter the whole 
subject of Colonel—now General—Boxer’s inventions, or 
to allude to the treatment he has received on other ques- 
tions. The sole cause of his resignation was, not that he 
had patented inventions which were largely used by the 
Government, but that he had assigned them to manufac- 
turers who subsequently became contractors to the 
Government for cartridges made under those patents, 
It is this transaction and its immediate surroundings 
that we now propose shortly to consider. In the 
first place, the patents themselves were taken out with 
the fal knowledge of the Government, and the whole 
correspondence clearly showsthis to have been the case. Soon 
after [ obtained his first patent, namely, in 1866, Messrs. 
Eley applied to Colonel Boxer for a licence to work that 
patent, which was duly granted. At this time there was 
no suggestion that the Government might have to go to 
the private trade for any portion of their supplies. In 
1867 the licensees complained that infringements of the 
yatent rights were’ threatened, and that it would benecessary 
for the owner of the patent to guard himself by legal pro- 
ceedings. Colonel Boxer states that he felt some ele, 
as an officer holding a public position, in instituting a suit 
in his own name, and he therefore made an absolute as- 
signment of his patents to Messrs. Eley, who were already 
working under licence from him. Now, this assignment 
ought not to affect in any way the position of the Govern- 
ment. It was not then thought desirable to employ the 
private manufacturers ; and, indeed, we find from the official 
correspondence, recently published by order of the House, 
that all this time Colonel Boxer was doing his best to in- 
duce the Government to enlarge the cartridge factory in 
his department in order that the large order for ammuni- 
tion might be completed without seeking external assist- 
ance. The Government, however, did not fall in 
with his views, and the result was that an order was 
given to Messrs. Eley to make up the deficiency that would 
otherwise arise. But, it may be said, why employ Messrs. 
Eley, the manufacturers who paid Colonel Boxer a royalty, 
whom, therefore, as adviser to the Government, he might 
—we say this hypothetically—be induced to favour unduly? 
The answer appears obvious: as legal owners of the 
patent, they were in a better position to carry out the order 
with economy and satisfaction than any other cart- 
ridge makers. If the order had been given to any 
other manufacturer, the royalty must still have been 

naid; and even if Colonel Boxer had not stipulated 
for a royalty, but had merely contented himself 
with a round sum as purchase money, the royalty 
would, nevertheless, have been paid by some one; so that 
it does not appear that the Government would have been 
in any better position had Colonel Boxer simply sold his 
patent, which he had an undoubted right todo. However, 
the War Office did not altogether approve of this assign- 
ment, for we find the Under-Secretary for War writing on 
the 17th of August, 1867, to the effect that Sir John 
Pakington much regretted the proceedings in the matter, 


| and desired that Colonel Boxer should not, “ for the future, 
undertake any personal agreement with Government con- 

tractors” or others with whom he might be brought into 
| official communication. It is essential to remark that, from 
this date, no assignment has been made tu any manufac- 
turer by Colonel Boxer. 

In the face of this letter of Angust, 1867, it cannot be 
denied that the Government were perfectly aware of the 
property Messrs. Eley had in the cartridge patents. During 
1867 Colonel Boxer had been pressing the Government for 
a pecuniary recognition of his services as an inventor, and 
in January, 1868, with the full knowledge of the assign- 
ment of the previous year, General St. George writes that 
Sir John Pakington does not consider Colonel Boxer en- 
titled to reward from the State, but—to quote the gallant 
General’s words—* your fuzes, heosthi tonal 


patented by you, you must, he considers, look for reward 
from the royalties or other remuneration you may receive 
as a patentee from private manufacturers.” Nothing could 
possibly be clearer than this. Itis true the letter of August 
17th, 1867, showed that the Secretary of State for War ex- 
pressly disapproved of the course Colonel Boxer had taken, 
but the letter of January 4th, 1868, as clearly showed that 
it was intended Colonel Boxer should profit, after all, by 
the step which the War Department considered so inju- 
dicious. On Friday night the secret was out. Sir John 
Pakington emphatically repudiated the passage quoted, on 
which Colonel Boxer built his defence. He charged “ the 
gentleman in the War Office who was entrusted with the 
writing of the letter” with having introduced the words 
“without proper authority.” It appears:that Sir John 
himself prepared a draft of the letter, which draft we be- 
lieve still exists, and that the clause in question does not 
appear therein. But the letter was signed by General 
St. George, who certainly knew how matters stood between 
Colonel Boxer and the War Ofiice as well, if not better, than 
any one in the War Office. So far it would appear that 
although Colonel Boxer was perfectly justified in believing 
these words to be the exposition of the wishes of his chief, 
yet the explanation relieves Sir John Pakington from the 
appearance of having been inconsistent and unjust. But 
if the correspondence be further examined it does not 
appear that after all Sir John was so blameless as he would 
have it thought. When Colonel Boxer received that letter 
he hastened to reply to it, and in a long letter, reiterating 
his request for reward, quoted, word for word, the whole 
clause which Sir John repudiates; and then, after express- 
ing a hope that the Secretary of State might be induced 
“to alter his decision,” requested General St. George to 
lay the letter before the Secretary of State. General St. 
George replied on the 3rd March, and the very first line 
in his letter is—* I have laid before the Secretary of State 
for War your letter of the 11th ult.” The result of this 
letter was that Colonel Boxer’s salary was raised to £800. 
After this we think Sir John Pakington ought not to lay 
claim to absolute ignorance of the obnoxious sentence. 

This little revelation in the debate of Friday deserves 
to be borne in mind, and the question very naturally pre- 
sents itself, How far is the Secretary of State responsible 
for the orders of his department? Here we have a letter 
signed by the Director of Ordnance, at the desire of the 
Secretary of State, ostensibly conveying his personal 
wishes, and actually written from a draft previously drawn 
up by him. Colonel Boxer receives it in good faith, and 
because he acts upon it is called upon to resign his appoint- 
ment. Supposing he had, in opposition to the letter of 
17th August, 1867, immediately entered into negotiations 
with contractors and others, would he not then also have 
been called upon to resign? According to this hypothesis, 
the instructed officer is to be the judge whether or not he 
shall carry out his instructions—which is absurd. If the 
present explanation be admitted as a precedent, how are 
we to be sure that future secretaries will not avail them- 
selves of so convenient a mode of freeing themselves from 
unpleasant responsibilities ¢ 

There can be no doubt whatever—the fact is patent to 
all who have studied the case—that the then existing 
Government blundered, and that the present Government 
have blundered also. It is also perfectly true that a system 
by which a Government officer becomes entitled to receive 
a royalty on, or has any pecuniary interest in, articles 
made for the Government, is radically false and unsound. 
But since the whole case, from beginning to end, has 
been so interwoven with inconsistencies and mistakes, and 
since Colonel Boxer himself has been treated with con- 
siderable injustice on other points, the affair should have 
been settled by mutual concession. Colonel Boxer admitted 
the inconveniences of his position, and frequently expressed 
his readiness to enter into any fair arrangement that the 
Government might suggest. If his offer had been con- 
sidered—as we think it ought to have been—we should 
have been saved the services of a valuable officer, and 
spared the details of what, at least, is a very uncomfort- 
able piece of business, 





THE winter session of the Glasgow University closed on Friday 
last, and the old college buildings in High-street have ceased to 
exist for academic purposes. The next session will opened in 
the splendid new edifice at Gilmore-hill, which has cost, to erect, 
come on of which sum only about £3000 remains to be sub- 
scribed. 

BoviLL v. GoopiER.—Mr. Gooprrr’s BANKRUPTCY.—The case 
of the bankruptcy of Mr. Goodier has been decided on appeal from 
the Chief Judge to Lord Justice Giffard. It will be remembered 
that the Chief Judge refused the discharge on the ground that Mr. 
Goodier had incurred the debt due to Mr. Bovill without any rea- 
sonable expectation of being able to pay it, and also that the 
bankrupt had maintained a vexatious defence. The Lord Justice 
reversed this decision. He said he could not help himself, since his 
hands were completely tied by 159 sec. of the Act of 1861. He did 


ys “ : ing rifle ammu- | tween Dover and Calais, at each of which ports water stations 
nition, and Shrapnel shell for rifled ordnance, having been | 





not consider that the costs of the suit were a debt contracted 
within the meaning of the clause. The order of discharge was | 
therefore granted. In the course of his judgment Lord Justice | 
Giffard made use of the following expression :—‘‘ The records of | 
all the courts in the kingdom!show that if there is one thing which 
is more uncertain than another, it is the question with respect to | 
patents, and still more so is litigation uncertain with respect to a | 
patent for a combination, more especially where that combination | 
1s of a most complicated character.” 





ject be successful it will give a great impetus to the t 
Gorton and the district, and be hailed as agreat boon to 
bourhood, 


PRIVATE BILLS. 


THE committees on private bills may now be said to be fairly 
at work. The larger part of the business, and the more im- 
portant bills, have been disposed of, but there still remain some 
important cases, as, for instance, in the Commons, the bills in 
group No. 4, Mr. Dent, chairman, which has to deal with two 
bills of the London and North-Western, two of the Lancashire 
and Yorkshire, one of the North-Eastern, and several others. 
Among other important bills still remaining to be dealt with, is 
the intercommunication scheme of Mr. John Fowler, C.E., to faci- 
litate intercommunication between England and the Continent. 
This object, our readers will remember, is tc be accomplished 
not by a bridge or a tunnel, that may each take fifty millions 
sterling, and the lifetime of the present generation to carry into 
effect, but by a system of steam-vessel communication, the 
vessels to be of great power, speed, and burthen, and to ply be- 


should be provided in which the steam vessels should receive, 
whole and entire, the trains at each water terminus, whether 
from Paris or London. The bill contemplates contracts—as are 
indispensable*to the carrying out ot the plan—with the South- 
Eastern and the London, Chatham, and Dover Companies. The 
first promoters, in conjunction with Mr. Fowler, are, the Right 
Hon. G. Ward Hunt, C. Weguelin, Esq. ; Beaumont Lubbock, 
Esq. ; the Hon. F. A. Stanley, and Cr. Beckett Denison, Esq. 
Other particulars respecting this important scheme must be 
reserved. 

The London and North-Western (additional powers) is an 
omnibus bill, the provisions of which our limited space will not 
permit us to catalogue. This may be understood when we men- 
tion that it has 104 sections, all of these of the most varied 
character in their provisions and requirements. The other bill 
of the London and North-Western Company is for additional 
powers and further provision with respect to steam vessel com- 
munication between Holyhead and Greenorein the north of Ireland. 

The Lancashire and Yorkshire Company has also a steam 
vessel's bill, the boats to ply between the termini of Fleetwood 
and Belfast. Another bill promoted by the same company is 
of the omnibus sort, and relates, among other matters, to the 
Rippendon branch, a part of which it is proposed shall be 
abandoned. The two companies just referred to also join in pro- 
moting a bill for the alteration and enlargement of the Preston 
station. Anew company, the Preston, Longton, and Southport, 
promotes a bill for making railways from the North Union and 
Lancashire and Yorkshire Railways near Preston, to the Lan- 
cashire and Yorkshire Railway near Southport ; and for other 
purposes. This bill is opposed by the Lancashire and Yorkshire 
aud the London and North-Western Companies. The Duke of 
Sutherland's railway bill is, in some respects, a curiosity. It is 
for the construction of a railway upon the Duke’s own land, and 
entirely at his own expense, from Gulspie to Helmsdale, in 
Sutherlandshire, and for the abandonment of the authorised 
railway of the Sutherland Railway Company, and for other pur- 
poses. The bill appeared in the lists as the Sutherland Exten- 
sion Railway, but had its title altered by Lord Redesdale. It is 
unopposed, and but for the proposed abandonment and the“ other 
purposes,” the line might have been made without parliamen- 
tary intervention and the cos# it involves. A short narrow- 
gauge line, from Esher to Cobham, has been under consideration 
in a new group, No. 2, which hasj commenced its sittings this 
week with Mr. Cross.as chairman. The bill was opposed by the 
London and South-Western Company really, it was supposed, 
but by other parties ostensibly. The committee rejected the bill. 


TuuRsDAY EVENING. 

To-day the committee on group No. 4, Mr. Dent, chairman, 
have been occupied with the Lancashire and Yorkshire Omnibus 
Bill, which was got through for the greater part, but the further 
consideration was adjourned till to-day at one o'clock, to enable 
parties interested to come to an arrang t on clauses. The re- 
mainder of the sitting of this committee—its first—was occupied 
by the consideration of the London and North-Western, and 
Lancashire and Yorkshire Steamboats Bill, which was opposéd 
by sundry shipping companies. The case was expected to last 
for the remainder of to-day at least, to be sent over to next week 
probably. 

The committees on two new groups, I., miscellaneous, and 
No. 8, Irish railways, will commence their labours next week. 
On Monday, Mr. Rea, of Belfast, is expected to appear in the 
locus standi court in the matter of the Belfast Harbour Bill. 
Mr. Rea’s appearances in the committee-rooms, and other public 
places, usually excites lively interest. 








SouTH KENSINGTON MusEUM.—Visitors during the week ending 
April 30th, 1870:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 12,770; Meyrick and other 
galleries, 2791. On Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 6 p.m., Museum, 2778 ; Meyrick and other 

alleries, 222; total, 18,561; average of corresponding week in 
ormer years, 12,454. Total from the opening of the Museum, 
9,301,532. 

UTILISATION OF WASTE MATERIAL.—A new utilisation of waste 
material is reported from the Brindisi district, in the oil trade. 
Formerly the olive husks, as left by the common oil presses of the 
country, were used by the peasantry only for fuel, but a French 
speculator is now buying them, at the price of 20f. per ton, and 
shipping them to Marseilles; where, after undergoing some 
chemical process, they are put into a steam press and made to yield 
20 per cent. of oil. The Brindisi people are themselves erecting a 
press, capable of operating upon seventy tons of husk per diem.— 
Food Journal, 


THe LANCASHIRE STEEL CoMPANY, GoRTON, MANCHESTER.—In 
consequence of the great revival of the Bessemer steel trade, the 
reconstruction of the above company, dissolved during the late 
depression in the iron and steel trades, is proposed, and the pro- 
moters have, considering that the demand for the class of steel 
named is increasing enormously, good grounds for believing that 
it could be done on most advantageous terms. The liquidators have 
agreed to accept, £32,000 for the works and plant, sepnenunting 
a cost of £83,034. This sum of £32,000 also includes the lease o 
the land, which is held in freehold at 1}d. per yard chief, and as 
the same is now worth at least 3d. per yard, this forms a consider- 
able bonus, as the land measures 50,000 square yards. To the share- 
holders in the old company the pprvany is offered of recouping 
themselves for past losses. On the completion of the sale to the 
new company they would obtain a dividend of about £2 10s. 
share out of the proceeds, and assuming that a shareholder took 
up the same number of shares he held in theold company, his divi- 
dend would suffice for the first call on the new shares. The 
works have been kept in thorough and efficient repair; the 
plant is nearly new, and busi may be dany day. The 
share capital proposed to be raised is £80,000 in 4000 shares of 
£20 each, but of this it is estimated not more than £50,000 will be 
required to be called upon, which will cover purchase money anda 
suficient sum wherewith to work the concern. Should the on 
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INSTITUTION OF MECHANICAL ENSINEERS. 
THE general meeting of the members of this Institution was held 
on Thursday, 28th April, in the Lecture Theatre of the Midland 
Institute, Birmingham; Mr. John Ramsbottom, president, in 


the chair. 

The secretary (Mr. W. P. Marshall) read the minutes of the pre- 
vious meeting, and a number of new members were elected. 

The adjourned discussion was then resumed upon the paper 
read at the previous meeting, ‘‘On the Further Economy of Fuel 
in Blast Furnaces, derivable from the High Temperature of Blast 
obtained with Cowper’s improved Regenerative Stoves at Ormesby, 
and from Increased Capacity of Furnace, &c.,” by Mr. Charles 
Cochrane, of Dudley. The improved regenerative hot-blast stoves 
at the Ormesby Ironworks, Middlesbrough, are heated entirely by 
the waste gas taken off from the blast furnaces; and the heat 
developed by the combustion of the gas is stored up in the 
stoves by means of the “regenerator,” consisting of a large mass 
of open-built fire-brick, throu; ich the heated current 
is made to pass in a downward direction on its way to the chim- 
ney. A recent improvement has been made in the construction 
of the regenerators, which avoids the necessity previously ex- 
isting for the use of a purifier to enparene the dust brought over 
with the gas from the blast furnace, for the purpose of preventing 
the passages in the regenerator from becoming gradually choked up 
by the accumulation of this dust. In the improved construction 
the successive courses of the fire-bricks are so arranged that the 
edges of the bricks in each alternate course project a short distance 
beyond the edges of those in the courses immediately above and 
below; and the regenerator is thus made up of a collection of 
vertical flues the internal surfaces of which are broken by a 
number of projecting ledges, whereby the interchange of heat 
between the mass of brickwork and the currents passing through 
it is very completely effected. At the same time a clear straight 
passage is left from top to bottom of each flue, large enough to 
admit of cleaning out the dust deposited upon the faces of the 
brickwork, either by the insertion of a brush or by the use of a jet 
of blast, without the necessity of removing any of the bricks for the 
purpose. In consequence of these improvements in the regenerative 
stoves, the blast heated by them is now maintained in regular 
working at the high temperature of more than 1400 deg Fah, 
The economy of fuel in the blast furnace, consequent upon the 





higher temperature of blast, is found, from the experience of 





actual working, to amount to as much as 4 cwt. of coke per ton of | tion; and each driving roller is provided with a se 


iron made, The amount of economy of fuel, however, that is due 
to equal increments of temperature in the blast, has been found 
by the experience of the temperatures already reached in practice 
to diminish rapidly as the temperature is raised ; and it is there- 
fore considered by the writer that the further suving of coke in 
the blast furnace for a still further increase in temperature of 
blast from 1400 deg. to 1700 deg. would be less than 1 cwt. per 
ton of iron. With regard to the capacity of blast furnaces as 
affecting the economy of fuel by diminishing the temperature of 


the escaping gas, the actugl result now obtained at the Ormesby | 


Ironworks, with a furnace of 20,000 cubic feet capacity, is 
a consumption of 20 cwt. of coke per ton of iron, with 
the blast heated to upwards of 1400 deg., and with calcined 
ironstone yielding 40 per cent. of iron. In reference to the effect 
of increased heat of blast upon the temperature of the escaping 
gas at the furnace top, the working of two similar furnaces, of 


20,000 cubic feet capacity each, has shown that neither extra heat | 


of blast nor extra driving has any prejudicial effect on the tem- 
perature of the escaping gas. 

A description was then given of the regenerative hot blast stoves 
employed at the Consett Ironworks, Durham, by Mr. Thomas 
Whitwell, of Thornaby, Stockton-on-Tees. These stoves are con- 
structed with a series of transverse vertical walls of fire-brick with 
narrow spaces left between, forming the regenerator, in which 
openings are made alternately at the top and at the bottom of the 
successive walls for the passage of the current. The waste gas 
from the blast furnace being mixed with air and ignited in a com- 
bustion chamber at one side of the stove, the heated current passes 
alternately upwards and downwards through the successive spaces 
left between the series of transverse walls, depositing its heat in 
the brickwork, and reaching the chimney valve on the opposite 
side of the stove ata low temperature. 

The next paper was “On a Steam Road Roller,” already 
fully noticed in our columns. 

In a more complete form of the machine, recently tried by Mr. 
Batho, more expensive in first cost, the two side driving rollers 
are placed upon separate axles, and all three rollers are fitted with 
bearing springs for the purpose of allowing the rollers toadjust them- 
selves more readily to the curved cross-section of the road, so as to 
apply the pressure more evenly throughout, and also for the pur- 
pose of easing the shocks produced by the passage of the heavy 
machine over the rough surface of the road. ‘Two steam cylinders 
are employed, giving the means of starting the engine in any posi- 





te driving 
chaip and axle and a disengaging clutch, so that either roller can 
be driven independently of the other. ‘This steam roller has been 
made of the increased weight of twenty-five tons and 9ft. width, 
giving a compressing load of two and three-quarter tons per foot 
of width ; it rolls an area of 300 square yards per hour, and the 
consumption of coal is about 1 cwt. per hour. No difficulty has 
been experienced in this machine from the driving rollers slipping, 
and the adhesion is found sufficient to propel the third roller under 
all conditions, even up to a gradient of 1 in 9. 

The economy attending the practice of rolling, even when horse 
rollers only are cuplanel, is Sond from an average of extended 
experience in different countries to amount to as much as 34 
per cent. saving in cost of metalling alone; and the force of 
draught required upon freshly laid unrolled metalling is as much 
as five times the draught for the same load upon a fairly good road 
surface. The drawbacks attending horse rolling are, however, 
very great; the rolling interferes with the traffic, on account of 
the long string of horses required to drag the roller, and the con- 
sequent trouble aad delay of turning at the ends of the course, and 
the horses’ feet disturb the metalling in a way that cannot 
be corrected by the succeeding passage of the roller. To roll 
a road completely with only a six-ton or even a ten-ton roller, 
which is the heaviest possible horse roller, it requires to be 
gone over a great number of times; and this weight of 
roller is much below that of the traffic in large towns, when 
calculated by the same measure of tons weight per foot 
width of the wagon wheels. With the steam roller all these 
objections are overcome, and the same work is done at less than 
half the cost of horse-rolling, while in cost of metalling a still fur- 
ther saving is effected beyond that realised with horse-rollers. In 
Paris the steam-rolled roads are found to last twice as long as 
those rolled by horses; and roads which formerly had to be rolled 
by steam power once every six months, and previously much 
oftener by horses, have been so much improved by this operation 
upon the successive layers that they now require rolling only once 
ayear. In repairing a road, the expensive and troublesome pro- 
cess of picking up the surface, in order to prepare it for the fresh 
layer of metalling, is effected by the steam roller with great 
expedition and economy, by simply fixing a number of short 
steel spikes in the working faces of the two side rollers. 

The meeting then terminated; and in the afternoon the im- 
proved steam roller was shown in operation in the neighbourhood, 
upon a road undergoing repairs. 

a a 


COMPARATIVE TABLE OF ROLLING STOCK, OF 2rr. 61x. AND 4rr. 8i1x. GAUGE RAILWAY. 


TaBLEs D ann E, showing the carrying capacity, weight of train load, engines, carriages of a passenger train, on a 2ft. Gin. gauge railway, worked with the Fairlie engine, as compared with a 
» showing the carrying capac of trai gines, ges of a passenger train, on a 2ft. Gin, gau y, work } 
standard gauge of 4ft. 8hin. worked with an ordinary six-wheeled passenger engine on an undulating railway, with maximum gradient of 1 in 100, of such length that the momentum is 


exhausted before reaching the summit, at a speed of thirty miles an hour. 


TABLE D,—Gauge 2/t. Gin. 




































































Weight of loco- Seed tetenn | Senet ight Proportion - Proportion Fe 
tive engine | ae r Feat ar. Lotal Weigh’ otal weig: a % ar. |pPaying weight paying weight 
co etieg agg Number of Dead weight | Number of Total number yp sate Lay W ss of train, : | of train, itt y B sana of ore) to non paying to non-paying 
DESCRIPTION. My shenee. ond passengers’ of engine aud passengers of passengers zc <3 ss = p48 ane’, exclusive of | inclusive of ite. exclu ee and | Weight, ex- | weight, in- 
tare weight | a!riages. carriages. in carriages in train. | -* og IE ae lo. > ae engine and | engine and |.i0) Orongine reat The clusive of clusive of 
of carri ie | IBEAES. — tender. tender. |” ** — = engine and | engine and 
| of carriages. | rane Soodins 
| | | | nder. ender. 
i; Tc q. trT<-.¢q | T. c. q. %iZ<-.@ T. c. q. T cq Feet. £ ad 
1 Fairiie engine, having no tender | | 
(in steam) oo 08 00 ee ; 25 0 0 - %3e0 | - - _— } 1450 \ _ _ —_ 2500 0 0 
| | 
6 first-class carriages .. .. .. aa 9.3 0 — a) _ } 72 1\ _ 520 8114 0 ' -= — —_— 876 0 0 
ee i eae ee 38 _ 192 _ 1314 0 | 6217 — -- _ 1620 0 0 
20 third-class carriages, with one | e | 
ee eee > 30 0 0 _ - 320 _ 2217 0 _ -- —_ 2460 0 0 
\ 64 1 3 | 640 oe Lage 14 3 5114 3 596 - 0-977 0°703 
1 guard’s brake van 113 3 | 1 | -- 1 { — 17 “0 0 
1813 8 ala - ae 110 0 0 
Engine driver, stoker, and guard .. 050 | | 
1 bogie carriage, with 7 compart- | 54 050 
ments and van .. “a et 5 00 1 } — | 1 } - 400 ) 
| a | — 900 —_ _ — 850 0 0 
| #13 | 6213 0 |—___—_— 
| 7916 0 0 
TaBLE E.—Gauge 4ft. 84in. 
1 four-wheeled coupled locomotive | ; | | | 
(insteam) .. .. -. +. -- «| 27 00 | if 15 0 0 oo jae an = -_ oe “oe 3000 0 0 
Tender andfuel .. .. .. «. «- 100 | | 
2 first-class carriages (3 compart- | | ° 
mnemta).. «- + of ec cv ve 1200 |; — \ _ 36 | - 211 0 1411 0 _ _ -- 670 0 0 
4 second-class carriages (4 compart- | 
pe eS ee 26 0 0 — _- 128 | — 920 35 2 0 _ -- _— 1008 0 0 
| 2 1 
| 6 13 
7 third-class carriages (3 with 5 | 
compartments, and 4 with 4 com- j | 
ME. a 6 or a a eee UK 102 17 0 sio |} sss | 92 3 0 69 3 0 |}155 1 0 200 1 0 398 - | 1698 0 0 0°507 0-353 
| | Passengers’ 
luggage 
1 guard’s brakevan .. .. .. «. 50 0 1 - 1 _ | 40 0 19 0 0 ~ a _ 200 0 0 
Engine driver, stoker, and guard .. | 05 0 | 0 5 
1 bogie carriage, with 7 compart- | | 62 | 
mentsandvan.. .. .. .. ..| 1212 0 1 —_— . | - 480 eee hx es = 600 0 0 
102 17 0 62 4 0 | 7116 0 0 | 
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TaBLes F anp' G, showing the carrying capacity, weight of train load, engines, and trucks of a mineral and goods train on a 2ft. Gin. gauge railway 


worked with a Fairlie engine, as compared with 


a standard gauge line of 4ft. Skin. worked with an ordinary engine, ontan undulating railway with maximum gradients of 1 in 100, of such lengths that the momentum is exhausted before reaching 


summit at a speed of fifteen miles an hour, 


TABLE F.— Gauge 2ft. Gin. 


















































Tei | Proportion of | Proportion of 
Weight of loco- cant | Proportion , semipac 
_ egpeanes od! — Total weight | Length of ' . ... [paying weight paying weight 
ein . ger yg Number of | Dead weight | Weight of yng Total weight of | of train, in- train in oo to non-paying to non-paying 
DESCRIPTION. in steam, and} ‘ucksin  jof engines and! minerals and tannin anil train, exclusive of clusive of |motion, inclu- tonden and weight, ex- | weight, in- 
ame os “icht of train. trucks. goods in train. |™ pe = ° ty engine and tender.! engine and |sive of engine Sake | elusive of clusive of 
“ ‘t ey ? —s | tender. and tender. , engine and | engine and 
ruck? tender. tender. 
7 Leq T. T. c. q. T. cq. Taq | Rea Feet. £ «4. | 
1 Fairlie enging.. .. 2. «1 +s + 2 0 0 - 20 0 -- | 2500 0 0 
———— 65 21 
18 goods trucks ., .. .. «+ « o | es fh 39 0 0 | | 598 0 0 
i 102 11 1 | 
Beceend Meow. +. ck ce 6s ce ae oe, co | DB YD 8210 0 ; 71200 
716 0 
8 cattle trucks $818 0 318 0 18113 2 27 13 2 485 175 10 0 2-986 1-900 
| 36 4511 2 420 | With steam | 
ER er eae ee een mae 1u4 0 pressure 170 Ib. 115 0 0 
1012 0 The working | 
2 timber trucks, as bogies . os 112 0 900 load 133 tons, | 2 00 
110 0 with pressure | | 
Dien. aermes Sse cas oo + ca de 1lWw 0 ~~ varying from | 100 0 0 | 
eee a 1401b, to 160 Ib. | | 
4511 2 136 2 0 | 4293 0 0 | 
oe TaBLE G.—Gauge 4ft. Shin, a < 
1 six-wheeled coupled goods engine (in stem) .. .. 36 0 0 
_ 66 0 «0 - _ - _ _ $000 0 0 
5 Gene Oe oss at Writer es a eH 20 0 0 } 
yO ee ee oe ee (| % 00 6710 0 |) $4210 0 | 
Veodlandlimetrucks ., .. ., ,, .. ., .. ..| 3213 0 | 70 0 0 | 10213 0 479 10 0 
ee a ae ke Tn a a 716 0 40 | 197 0 0 | 
19 88 16 0 rs 0 0 0 276 0 0 435 1477 0906 
a ee eh ee ee cae ee oe 8 8 0 13 8 0 With steam 201 0 0 | 
} pressure 170 
@ timber trucks, as bogies .. wos ce ue ne ns 8 5 0 ib 0 0 23 5 0 The wor 135 0 0] 
joad 161 tons, 
Bein Gams oe Se be ee as ee 600 o 60090 with pressure 180 0 0 
8816 0 131 4 0 140 Ib, to 160 Ib. 4535 0 0 
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ROLLING STOCK FOR A LINE OF 2rr 6. GAUGE. 
DESIGNED BY MR. C. E. SPOONER, C.E. 
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f 2-0} 
THE CONSTRUCTION AND WORKING OF THE The overhang of passenger carriages from centre of rail to outside | Wonder, I believe the capabilities of the 2ft. 6in. gauge, whether 
FESTINIOG RAILWAY. is 1ft. (4in., and from end of axle is 11}in. Tue overhang of | a single or double line, worked with the Fairlie engines, will be 
By ©, E. SPoommn. goods trucks, &c., from centre of rail is 1ft, 5in., aad from end of | nearly equal to that of the 4ft. 84in. gauge worked with the 
(Con » df bee" pte alae 256 ) axle 9}in. ordinary engines, and very superior as regards the amount of pay- 
v le 
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’ Iv may not be out of place to give here the following particulars coops w AGO N ra a 

of the rates charged by the Festiniog Railway Company :— ql 1 mn TGA - 5-2” — 
PASsENGERS, oe mile. Hh | ! Mt 
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* Ist class single journey... oe oo oe ee ee 171 
no. » reurn ,, oe oe ee oe oe <« 
2nd ,, single ,, ee os ee ee ee «. 3B 
oa «= eee ee ee ee oe oo -- 0°96 
8rd ,, single ,, oe oe o oo ee eo 1°07 
so np COR lw oe oe oe oe oe oe OFS 
Quarrymen’s train each wa: ° ee ee ee o- 0°32 
Goons, &c. Per ton 
r mile. 


k--2 





pee. i. 





pe 
Goods and parcels of every description up the gradients and 
empty returns taken on fourteen miles oe oe oo SF 





SLATFs. 
Slates, including all the before-mentioned services and 
return empties (taken on fourteen miles) ., oe ve 
Receipts per ton per mile on gross weight of train (taken 
on fourteen miles) .. ee ee ee ee oe ee 
Sapease on the gross weight of trains taken on £10,518 on 
3. nee 7 oe oe oe .- oe or oe i. 
Ditto ditto if on £718219s. 9d... oe oe ee O51 
I do not recommend for light railways so smal! a gauge as 2ft.; 
but, from my experience of working the 2ft., I consider that 2ft. 
Gin. is ample for all purposes. The large amount of traffic that 
can be done with facility on lines of this kind is really surprising, 
a with the “‘ Fairlie engines;” in fact, I may say fully 
5 per cent. of that which can be effected on a 4ft. Bin. gauge. 
The Fairlie engines having voy Ae tons on a wheel, and these dis- 
posed in two bogies under the boilers, there is a great reduction of 
wear of engine tires and of permanent way, which is reduced to 
aminimum. I have no hesitation in saying that the narrow- 
gauge principle worked on the Fairlie system, having a permanent 
way well laid to 2ft. 6in. gauge, with good iron rails, of not less 
than 55 lb. to the yard, or steel rails of 50 Ib., with proper 
rail fastenings, will last about twenty years; but the 
sleepers will require renewing in from eight to ten years. 
By the excessive weight thrown on one wheel of an engine 
on thestandard gauge lines (being in some cases as much as 74 tons) 
the rails are crushed out and not worn out, as is the case on lines 
of the small gauge principle. The width of a single line in the 
clear at formation should be 9ft. 6in., and for a double line of way 
17ft. Gin. Fora double line the mid s between rails of two 
lines to be 5ft. 2in. Across section of a single line is shown in 
Fig. 2, and of a double in Fig. 3. : 
A single line of railway in England of the above type, through ' 
an ordinary country, would not cost much more than one-half of a 
standard gauge line of 4ft. 84in., and a railway with double line of | 
way about the cost of a single line of the standard gauge; but in k 
a mountainous district the cost would be even less comparatively 
than above stated, consequent on the advantages that would be 
given by a narrow gauge in following the contour of the hill-sides, 
regardless of sharp curves, thus avoiding tunnels, viaducts, and 
heavy earthworks, which would be inevitable upon the larger gauge 
system. Briefly the advantages of light (or narrow gauge rail- 
ways) are as follows:—(1) The large comparative saving in first 
construction; (2) the large proportion of poying load to non-paying 
or tare weight of train; (3) the great reduction in wear and tear 
of permanent way, through —— gained by light rolling 
stock; (4) saving in reduced wear and tear of wheel tires from 
reduced weight on each wheel; (5) large proportionate increased 
ee of locomotives; G} proportionate increased velocities gained 
y the light system; (7) greater economy in working ic; (8) 
comparative increase in capabilities of traffic; (9) great advantages 
—_ by application of the Fairlie system of locomotive engines = ----- 
concentrated power, equalisation of adhesion of all the wheels ; 
to the rails, a from reduced friction on wheel flanges, re- i : 
duction of wear and tear to the permanent way, + saving in ' “2 
fuel and economy in wages for given powers sec Ihave made Pee ae eee ae ee =—e 5-6 
paar By of —_ = — — le ~ Se = gauge lines SHEEP TRUCK 
outside nm plans of which are appen’ ey are arran A train of such es and tru : t . : 
for ordinary traffic to carry various loads, (See Figs. 1, 4, 5, &c.) safety at thirty miles an is ante run with esse end Sos Coens SIE See, ene & ton can be carried witk 
it is to construct 


our on a line maximum curves of the same time I am satisfied that 
i km ne T. ©. QR. in On. the practicable engines 
e Ansa asa aaad a woig : 4 a carry 1, Persons. | wheels is only 1ft. Gin., but for a 2ft. Gin. gauge should be 2ft. | applicable for 2ft. Gin. gauge lines that will 
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Railway the diameter of ines on the Fairlie principle 
” ” — 


in power any 
” ” ” diameter; and with a double le carriage with one first-class -wheeled locomotive on the 4ft. Shin. 5 
fr Seohs carvtage, “ith soves!tcen- n ,110 Ws compartment, two ide Ry four third-class, with vans to a 
partmentsandvan .. .. , 610 Ses ae carry fifty-four persons and luggage, the construction can be so 
or WEEINGUE we cc cc. 60 06 » 5} tons. arranged for the wheels to be 2ft. Gin, to 2ft. 9in. diameter; the | In a fire at Paris the other night four studios—that of M. Wil- 
Goods or mineral truck .. ..  ,, diameter of ———- coupled drivers to be 3ft.4in, In the | hems, the well-known Be ; that of M. Paul de Pommay- 
3 — Bra att Bae a comparative table of rolling stock, of 2ft. Gin. | rac, miniature painter; also that M. Dugarreys, and M. Serres 
2 ” cep. and 4ft, gauge railways. —were burnt or damaged by fire. The loss is estimated at more 
8 tons of grain, or 4 tons of lime, or 6 tons of ore. From experience had on the Festiniog Railway with the Little | than a million of france, 
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. THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 
3647. ALEXANDER RicHMOND Stocker, Thomas-street, en eee 


a: moulds used in stereotyping, and in 
the same.”—A communication from Hi we ange 
Boulevart St. Martin, Paris.—17th March, 1870. 

831. PaRLANE McFARLANE ge Ardrossan, Ayrshire, N.B., “Im- 

provements in shoeing and in sy modes and means or 
appliances connected therewith.’ _Q1st March, 1870. 

865. JosepH Sawyer, Alma-street, New North- London, and Jonny 
BRINDLEY, Sunnyside Fate Chingford, Essex, ‘‘ Improvements in 
steam boiler and other furnaces, applicable in part to fire-grates and 
stoves of various kinds.”—24th March, 1870. 

883. Apam Drxon, Railway-place, Fenchurch-street, London, “ Improve- 
ments in railway or other season tickets, and in appliances connected 
therewith.”—25th March, 1870. 

893. James CLIFFORD MorGax, Henry Macavuay, and Francis WILLIAM 
Waive, Rotherham, Yorkshire, “Improvements in mantel register 
stoves and register stoves.” —26th March, 1870. 


797. ALEXANDER MELVILLE CLARK, Chanenaee, kine, Senden, para for pocing 


in warehouses, houses, mills, factories, chemical works, public build- 
ings, ships, and other structures.”—13th April, 1870. 

1092. ADDINGTON TAYLOR, Lydbury, Salop, * Improvements in guns, and 
projectiles therefor.” 

1094. Joserps Puasxitt, Lincoln’s-inn, London, “Improvements in 
velocipedes.”—A communication from Charles Dopping Irvine, New 


ments in shirt fronts and cuffs.”—A communication from Effingha 
Howard Nichols Warner, New York, U.S. 

1159. Grorce Wittiam Ley, St. John’s-road, — 8u: “Im- 
pe pom in the production of raised and sunken d catagns te imita- 
of of carving in wood, ivory, bone, and other materiale. 3 *— 20h April, 

1160. L anpt Francois Bicot, “‘ An improved apparatus combining the 





1095. Lavrence Stewart, Edinburgh, Midlothian, N.B., t 

wheels for wagons, carts, and other vehioles. ” 

1096. WILLIAM are Gosport, Hants, “I siti 
for coating ships’ bottoms and other like ‘purposes, also applicable to 
stone and other materials.” 

1097. Georog Spencer, Cannon-street, London, “ Engeeeed mabe methods of 

pa’ on the surface of kam ptulicon or other similar sub- 
stances used for floor coverings and mats.” 

1098. WiLL1aM Sompson and ALFRED Garpyer, Ilford, Essex, “‘ Improve- 
ments in the construction of engines worked by steam or other motive 

wer.” 

1099. Ropert Jonn Everett, West Ham, Essex, “ An improved method 
of trea and utilising some of the waste products resulting from 





of a bung and of a self. vent- 
1162. James MILTon, Glasgow, acting ve ra “Improvements in 
ers.” 


yarn 
1164. a a Vincent Newton, Chancery-lane, London, “‘ An impro" ed 
illiam Orr Reid, 


adj ~e a from W 
Vienna, North Carolina, U. 

1166. James Tuomas Bisrann, 3 Northampton, “Improvements in 
machinery for cu heel and sole pieces or other forms of leather.” — 
21st April, 1870. 





{nventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1152. Wittiam ap ap South buildi London, “ Im- 
for marine steam engines.”—A communi- 








the purifying of gas in gasworks.” 
1100. ALFRED Vincent NEwTon, Spence Sam, London, “Impr t. 

ja - roduction of metallic’ nae hg —A 
jott Sa West Meriden, Connecticut, U.S., and Joseph 
ll and Julius ‘aterman, New York, | U.S. 
1101. Wit1am Rosert LAKE, South buildi London, ‘“Im- 
rovements in knitting machines.”—A communication from Edward 

elleran Harding, Bath, Maine, U.S 

1102. AmepEE AUGUSTE WILBAUx, Boulevart de Strasbourg, Paris, “‘Im- 
provements i in producing engravings on glass, metals, wood, and other 


icatior 











909. Oris Henry Weep, Boston, Massachusetts, U.S., “An 
combined washing machine pom | ironing table. "28th eae, 1870. 

917. HesketH Hucues, ey Middlesex, “Improvements in re- 
ae metal rods, bars, an d tubes, and in apparatus in connection 

erewith.”—29th March, 1870. 

980. HERBERT JOHN Havin, 5 aoe, London, “ Improvements : in 

apparat the pedo-locomotion of the human body.”— 
lst April, 1870. 

963. JosEPH Cures, Clares Villas, Merton, Surrey, ‘‘ Improvements in 
the means or its for the safety and convenience of railway 
passe ."— 2nd April, 1870. 

983. James Woop Baker, Bradford, Yorkshire, Georct Worswop, Little 
Horton, Bradford, Yorkshire, and Joun Grainosg, Bradford, Yorkshire, 
“Improvements in the construction of kilns.”—4th A ril, 1870. 

1001. Extis Lever, Haughton, near Manchester, “ improvements in 

and name plates to be used in connection with letter boxes 

1008. Davip Monroe Cui.ps, Mark-lane, London, “ tepvovennants in 

fasteners.”—A communication from Edward Blythe, Rochester, 
New York, U.S. 

1005. THomas Forp, Birmingham, ‘“‘ Improvements in gas lamps.” 

1007. Epwarp Jacos HI, Victoria Railway Station, Pimlico, London, 
“Im pr sagt 4 apparatus for slipping and depositing parcels and packages 
or 0 objects 

1009. RicHaRD Jones, Botolph-lane, London, “Improvements in the 
preservation of animal and vegetable substances to be used as food.” 

1011. James SHarrocks, Red Brook Mill, Rochdale, Lancashire, ‘‘ Im- 
= applicable to winding engines for the prevention of wind- 
ing over the headstocks, also a licable to other stationary engines 
where the weight is taken off su enly.” 

1013. Gzorce Henry James and Josian James, Newgate-street, London, 
“Improvements in cases for cigars and other articles.” 

1017. Wittiam Tuomas Hen ey and Daniet SPILt, jun., North Woolwich, 
Essex, “Improvements in the manufacture o' non-explosive com- 

forming the material for the manufacture of collodion and 
other substances, and in apparatus therefor.”-—--6th April, 1870. 

1019. Martyn Joun Rogerts, Pendarren, near Crickhowell, Brecon, 
“‘ Improvements in — apparatus for ships and other vessels.” 
1021. THomas Apams, Little Tower-street, London, ‘‘ An improved Z 
clip file or binder.”—A communication from Anthony Morris Crow- 

hurst, Boston, U. 

1029. CHARLES Cumxcx, Witney, Oxford, “ Im; {cea in apparatus 
for cleansing beer and other fermentable liquids. 

1031. Francis TayLor, Manchester, ‘‘ Certain improvements in the con- 
struction of paper cullars, so far as regards the and strengthening 
thereof.”—7th April, 1870. 

1033. James EpMonDson, a EpMonpson, and ese. WILLIAM 
EpMonpson, Manch in hinery for etching or 
engraving —. used ty printing and embossing.” 

1035. Henry Joun KiRkMAN, Soho-square, London, “‘ Improvements in 
the construction of pianofortes 





1103. Pauw Narcisse Josern Macasies, Boulevart de Strasbourg, Paris, 
ne 7 in water-feeding apparatus for boilers.” 

1105. Witt1am Corton, Loughborough, Leicestershire, ‘‘ Improvements 
in the manufacture of looped or knitted fabrica, and in the machinery 
or apparatus employed therein.” 

1106. Cuartes Bearp, Bury St. Edmunds, Suffolk, ‘‘ Improvements in 
the construction of partitions or walls.” 

1107. Ernest De La Rue, The Observatory, Cranford, Middlesex, ‘‘ Im- 
provements in croquet mallets.” 

1108. Epwarp Pattison SHELDON, St. Nicholas Iron and Engine Works, 
Carlisle, Cumberland, “ Improvements in water meters, and in appa- 
ratus for boring inten. "—Lath TS. — 

or ~ Pe nos Wurre, B 

ik lates and other ame and vessels. 

a a Bacas, High Holborn, em “Improvements in making 


ne Tuouas Dickins, Middleton, near Manchester, ‘‘ Improvements in 
, twisting, doubling, and throwing silk and 


ts in covers for dishes 








other = hh substances.” 

1113. ALFRED Boronet, Swansea, Glamorganshire, “‘ Improvements in 
the construction of retorts, muffles, pots, and furnaces for reducing 
zinc and other ores.” 

1114. Henry Epwarp Newton, Chancery-lane, London, “Improved 
apparatus to be employed in the performance of a exercises.” 
—A communication from William Hanlon, New York, U.S. 

1115. Jonn Craven, Wakefield, Yorkshire, “ Improvements in machinery 

or — for raising and lowering heavy bodies.” 

1116. Tuomas Woop, Manchester, ‘‘ Improvements in the construction of 
omnibuses and i in apparatus for indicating the number of passengers 
entering therein.” 

1118. ANDREw LixMERE Dowtr, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in treating copper, zinc, tin, and their compounds, and in 
obtaining metallic compounds or alloys suitable for various useful and 
ornamental purposes.” 

1119. Pav JEan Xavier GuntHer and Jacques AnToInE CREUZE DE 
Latoucne, Rue St. Appoline, Paris, ‘‘ Improvements in the construc- 
tion of revolvers.” 

1120. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, 
“Improvements in apparatus for dressing or furrowing millstones.”— 
16th April, 1870. 

1121. Wittiam Henry DELAMARE, Deptford, Kent, “‘ Improvements in 
machinery for treating cotton seeds.” 

1122. Joun Barrow, Dalton Chemical Works, West Gorton, Lancashire, 
“ Improvements in the treatment of naphthalene, and of. hydrocarbon 
bodies containing naphthalene.” 

1123. Pau Touran, Gracechurch-street, London, “ An —* amen process 
for cleaning wool and separating the grease therefrom. 

1124. Josern a, Glasgow, eng gee Rae B., . --e — 
in applying heat, and in apparatus for applying heat in various 
chentioal a d other operations, such as roasting, oxidising, calcining, 

and v 








1037. THomas AVELING, Rochester, Kent, “ Spgeenemnette in the c con- 
struction of agricul! tural, road, traction, and portable steam eng 
and tramway locomotives.” 

1039. ANDRE Eriznne, eae ee ang ee London, “‘Im- 
provements in the construction hi and 

1041. Joun Bennivcton Biytue, se “yo London, “Improvements 
aoe o- rom § ae for pp ott ns. and penning wood, 

w provements is applicable for bens oy hg ‘as, cordage, 
and other substances to render them im: jous to decay. dies 

1043. AtLan CraiG, May-terrace, Mount Florida, Renfrewshire, N.B., 
= Improvements in mills for grinding and pulverising mineral or other 
substances.”—8th April, 1870. 

1045. WritiaM NELSON, Bolton, Lancashire, “Im vernents in the 
manufacture of quilts, toiletings, and other Squvel Staeten. 

1047. Witt1amM Epwarp NewrTon, Chancery-lane, London, | “Improved 
machinery applicable for inland navigation.”—A communication from 
Murray Jackson, Pesth, Austria. 

a Aaron MosLey, Old Radford, Nottingham, ‘‘ Improvements in 

acq' nery.” 

1053. ALEXANDER Parkes, Birmingham, “ Improvements in the manu- 
facture of steel.” 

1055. Lionz. Weser, Rue Royale, Place du Congrés, Brussels, “ Im- 
provements in galvanic cells and batteries. "th ‘April, 1870. 

= ee Great van alae ‘etter-lan 








ments.” 

1059. Jonny Bitincron Boots, Preston, L 
apparatus for lubricating and covering the epindles ps employed in 
er, for preparing, spinning, doubling, and winding fibrous 


1061. ——. James Situ, Fleet-street, London, “ Improvements in 
excremental matters.”—A communication from Cypien Marie 
Toasié lu Motay, Paris.—11th April, 1870. 

1062. CuarLes Henry Newman, The Retreat, Brentford-end, Brentfi 
Middlesex, ‘“‘A new and improved unfermented and ae ne mae 
malt liquor.” 

1063. Ropert Witson, Patricroft, near ——— te “Certain improve- 
ments in steam and other elastic fluid 

1067. Lewis WiL.1AM Tuomas, Dover, Kent, oT t licabl 

laces, stoves, and grates f for insuring safety against fire and the 
prevention of smoky chimneys.” 

1069. James Kirk, Samver SHELMERDINE, and CerHas Froaaatt, Stock- 
port, Cheshire, ‘‘Improvements in machinery or apparatus for feltin 
od planking the bodies bodies of a = oTelting for the head, whi 
mprovements are cable to other fe! urposes.” 

1071. James Howarp, oinoake rd, ‘* a in ent i lo hs.” 
7. hetene ns mary § Hae rats for api or ork, U.S., “An 
mproved me' of and ap tus for ayy power to the runnii 
vow Be and tools, Revohy ying or may be 

desired le in use. come 


hi “Ty + 














1125, ALEXANDER Morrow SrxatTuern, Coatbridge, Lanarkshire, N.B., 
and Davip Graeme Morrison, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in safety apparatus for ‘steam boilers.” 

1126. bern he Fouiantox Murray and Tsaomas Duncan McFartang, 
G kshire, N.B., “‘ Improvements in apparatus for shaping 
slesihe w vaaterials.” 


1127. Tuomas MciIsaac, Putney, Surrey, * An improved folding bed table 
for the use of invalids and others.” 

1128. Witt1aM Spence, Quality-court, Chancery-lane, London, “ Im- 
provements in the manufacture of hats.”—A communication from Elie 
Adolphe Crespin, Paris. 

1129. Gzorcgz CoLteton Cooxr, Woodford, Essex, ‘‘Certain improve- 
ments in apparatus used for scoring or recording numbers.”—18th 
April, 1870. 

1130. Hixny Boxwevitte BaRLow, Manchester, han improvements in 
door locks and latches.” —A fro’ Buss, Paris. 

1131. Jous FREDERICK — Wectubecten, and WILLIAM InGLis, 
Bolton, hire, ‘ its in steam engines.” 

1132. tes Barton, jun, Manchester, “‘An improved distributing 
apparatus to be appli to” garden hose, syringes, and other like pur- 


1133. Freperickx Taxis, Fleet-street, London, “ Improvements in the 
— — of cocks for gas, or for beer or wine, or other liquids or 

ui 

a RICHARD | Cuerry, Halifax, Yorkshire, ‘Improvements in looms 
or wea’ 

1136, SAMUEL Cun.IFFE Lister, Bradford, Yorkshire, “ Improvements in 
weaving silk and cotton velvets.” 

1137. Davip Forsss, York-place, Portman-square, London, and AstTLry 
Paston Price, Lincoln’s-inn-fields, London, “Improvements in the 
treatment of sewage, and in the production of manures.” 

1139. Metcnior No.pen, Frankfort-on-the-Main, Prussia, “‘ An apparatus 
for the threefold purpose of curing or drying mealy and grainy stuffs, 











heating, cooling, and mixing fluid substances, and condi gaseous 
ones.” 

1140. Davip —_ and REUBEN CALVERT SEN, Ry, 
— in ‘y or apy r boring, 
drilling, an turning wood or metal.” 

1141. Waean Brown, St. Mary-street, Portsmouth, Soutien “Im- 


provements in the construction of thrust blocks, locks, and 
such like mechanism used in steamships, the said nprovementa being 
plicable to all kinds of screw and li ting _—* and for the bearings 
- my mill shafts, and such like mec 

1142. Henry Woopcrort Hammon, ney, ts in the 
manufacture of superphos Parla of lime. ha communication from Ivar 
Axel Ferdinand Bang, 

1143. WILLIAM oe Lake, 8 London, “Im- 
provements in cartridges for breech- -loading fire-arms.”—A communi- 
cation from B. B. Hotchkiss, Vienna, Austria. 





4h + hnila? 








adjusted to 
1077. ensane | AUGH and BensaMin WALTERS, eaten J 
— oo NS door and other knobs to their an "19th 
pre 
1078. Epwarp Lorp, Todmorden, Yorkshire, ‘‘ Improvements in ma- 
panes for Cleaning, preparing, and spinning cotton and other fibrous 


1079. Ext Weare, Stoneh Gl tershire, ‘I in using 
the waste waste threads of condensing carding engines, and yo ee 
be used for that purpose.” 

1080. WILLIAM ANGus, a a Aberdeen, ‘‘ Improvements in mast- 
head and other hoisting blocks.” 

1082. ———- coe ee Grosvenor House, South-place, Kennington 
Park, 8 “Improvements in filters.”—A communication from 

Frederick C. ok C Krauser New York, U.S. 

-lane, London, ‘“‘Im- 


1083. a Se court, 
for _ met 
Gomimtunication any he Taubert, i—- for casks and barrels.”—A 
1084. ALFRED Vincent Newton, i London, “Improved 
means for working railway rele =e communication from yates 
Davis, New Orleans, 
1085. Cartes HaMitro 
steads, w: hereby aay ® may be rendered a 


1088. Francis WILLIAM Broo: “ 
the m uf. ire of lace int wrist lage m Nottingham, Improvements in 
1089. ILLIAM BERT pton- Lond “ 
nerves ee a utilising cotton waste and other ong he 
materials for cleaning ery. "> eames ica’ 
3 Peple, East one ss eer iun Anthony 
090. FREDERICK PATTISON, rw + N. “A new 
improved cues Seaetend Wie » Pie = 
1091. Taomas Date, Hull Corporation Waterworks, near -upon- 
Hull, catingataien ios 








eS in bed- 
as an escape in case of 


Yorkshire, ‘‘ Improvements in apparatus for 





1144. G Symes, Goding-street, Vauxhall, Surrey, and James Wit- 
L1aAM Youne, Portland-terrace, Regent’s Park, toni “* Improvements 
in portable a: tus for manufacturing ~~ 

1145. ALFRED Vincent Newton, Chance! e, London, “An improved 
device for oqenine the throttle ive or reg in | 
—* and for other like ”—A communication from Henry 

ert aang enemy Hatetngto New York, U.S. 
msington, London, My improved combina- 
purposes.”—A communication from 





Sydney Cooke, New York, U.S. 

1147. James GRAFTON Jones, Blaina, near = Monmouthshire, and 
Georce Wituiam Exuiort, Chesterfield, shire, “* Improvements 
in slide valves.”—-19th April, 1870. 

1148. Epwarp BARNARD Pson, Hope Mills, near Stroud, Gloucester- 
shire, ‘‘Improvements in means or apparatus for feeding 


cation from John Houpt, Springtown, (J U.8.—20th April, 


1154. “Wines Rosert Lake, South ton-buildi 
in r ible butt hinges.”—A pt = Bao — oom 
Albert Lloyd and Joseph Westley tow, San Francisco, California, 
—20th April, 1870. 

1168. Ernest Farrivoton, Grande Rue Passy, Paris, “ Improvements in 
breech-loading fire-arms.”—22nd April, 1870. 

1171. James Ranp Ciark, Maine, U.S., “Machinery for knitting stock- 
ings or various other articles. "99nd ‘A pril, 1870. 

1175. Henry Suaw, Newport, Kentucky, U.8., “ Improvements in ma- 
chinery for hulling cotton seeds and separating their kernels from the 
hulls and fibrea.”—22nd April, 1870. 

1191. Samvet Dyer Titian, Jersey, Hudson, U. ‘8., “ Improvements in 
boilers, air heaters, steam and constructions for 
transferring heat from one fluid to another.”—25th April, 1870. 

1206. Jonn Patmer, Royal Promenade, Queen’s- ristol, “ Improve- 
ments in gas cooking stoves.”—26th April, 1870. 


“Tm- 














Patents on which the Stamp Duty of £50 has been Paid 


1207. Jon~ Watson Burton, Leeds, Yorkshire, “‘ Fibrous materials,.”— 
26th April, 1867. 

Tempest Boorn, Ardwick, Lancashire, “‘ Keeping warm glucs, 
starches, &c.”—26th April, 1867. 

1217. Georce Pottarp, Hayfield, Derbyshire, ‘‘ Reducing and regulating 

the Pees J and pressure of steam, &c.”—26th April, 1867. 

1231. Curston EpccumBe Brooman, Fleet-street, London, “ Cartridges 
for breech-loading fire-arms.”—27th April, 1867. 

1387. ALLan Cooper, Birmingham, ‘Single and double box pickers for 
looms.”—10th May, 1867. 

1234. Georce Davies, Serle-street, Lincoln’s-inn, London, ‘‘ Packing for 
stuffing boxes.”—29th April, 1867. 

1311. Taezoraitvs Woop Bunnine, Newcastle-upon-Tyne, and WiLiiamM 
Cocurane, Leghill House, Northumberland, “Getting coal, stone, &c.” 
—4th May, 1867. 

1397. Joun Wacker, Sheffield, ‘‘ Standards and other parts of scales and 
beams.”—11th May, 1867. 

1256. WriuiaM Syect, Clement’s-inn, Westminster, ‘‘ Boots and shoes.” — 
lst May, 1867. 

1295. Joun Heaton, Langley Mill, Derbyshire, “Conversion of cast iron 
into wrought iron.”—Srd May, 1867. 





Patent on which the Stamp Duty of £100 has been Paid. 


1072. Grorck Epmonp Donistaorpe, Leeds, Yorkshire, “Getting coal 
and other minerals.”—30th April, 1863. 





Notices of Intention to Proceed with Patents, 


3647. ALExaNDER Ricamonp Stocker, Thomas-street, Horsleydown, 
“Stoppers for bottles.”—17th December, 1869. 

3660. RicnarpD CaRTER Cone, Stockport, “Portable cooking appa- 
ratus.”—18th December, 

3683. WittiaM Morris, South Hackney, London, “Permanent way of 
railways and tramways.” 

3685. Jonn WiLp, Rochdale, and Joun Surrn, Halifax, “ Pile fabrics.”— 
20th December, 1869. 

3698. Joserpn Martin, Leeds, “ Rendering cloth, &., repellent of water.” 
—2lst December, 1869. 

3702. Jonn Loaprr, Upper Clifton-street, Worship-square, London, and 
Wittiam Henky ‘CHILD, A eee Finsbury, London, “Steam 
boilers.” —22nd December, 1 

$726. WittiaM SUMNER and Eric Huvco WALDENsTROM, Manchester, 
“ Boring copper.” 

8727. WittiaM SUMNER and Eric Hvco WALpENsTROM, Manchester 
“ Cylinders, rollers, &c.” 

$728. ee Tuomas, Netherfield-road North, Liverpool, Propelling 
steamships. 

3729. Gustavus Epwix Born, South-place, ~~" London, Cutting 
loaf sugar.”—A communication ray Anten Z 

$739. Fortune Francois Benvenuti, Swansea, ‘‘ " Tabstende. 

8744. NaTHanieL Grew, New Broad-street, London, ‘‘ Measuring water, 
&c.”—A communication from William Fischer and Theodore Stiebl.— 
24th December, 1869. 

8747. Francis WituiamM Wess, Bolton, “* Rolling and crushing metals.” 

3748. CHARLES ALFRED MARRIOTT and Epwarp Hout, Newton Heath, 

ear M "—27th Di ~1 

3756. ALFRED Urwarp, SS, London, JaMES BANNERR, Great 
Queen-street, London, and Tuomas Pe.nam Date, Ladbrooke-gardens, 
Notting-hill, London, “ Purification of ."—28th December, 1869. 

$764. Henny Natuan Maynarp, Viaduct Works, Crumlin, “Piers.” 

8765. WitusaM Hecuiwect, James Hevuiweit, MITCHELL HELLIWELL, and 
Taompson HELLIWELL, Pudsey Mill, near Todmorden, ‘‘ Bobbins.” 

$766. Jonn Octavius BuTLER and Joseru NicHo.s, Leeds, and WILLIAM 
Heswor, Doncaster, ‘‘ Tires and hoops for railway wheels.” 

8771. Joun RICHARDSON Wicuam, Albany House, Monkstown, “Gas 
burners.” —30th December, 1869. 

23. Henry Bernovuii Bartow, Manchester, “ Nets.”—A communication 
from Messrs. Coevoet and Dawson, Paris. 

28. Joun Garretr Tonove, South buildi Ch 'y-lane, 
London, ‘Purification of saccharine syrups. "A communication from 
Alexander Auguste “Perier Antoine Louis Possoz and Jean Frangois 
Cail.—4th January, 1870. 

46, James Hancreaves and Tuomas Rosryson, Widnes, “‘ Treating sul- 
pine; ~y ‘Sone viet ~ hae Chelsea, Lond: Meet nt 

57. Henry irry, Victoria-grove, on, 
paper, stam and labels."—7th January, 187 

74. ALTER Watson Hucues, P terrace, y ter, London, 

“* Furnaces.”— 10th January, 1870. 

85. Ropert Dorne Dwyer, Gracechurch-street, London, ‘‘ Roofing build- 

”"—llth January, 1870. 

104. ALFRED VINCENT NEWTON, Bet lane, London, “ Pr 

fibrous for sy ”"—A communication from Emile 














Hubner. 
106. ALFRED VINCENT Newton, Chancery-lane, London, “ fibres 
for spinning.” — A communication from André Koechlin. — 12th 


January, 1870. 

110. Witt1aM Fioyp Caapmay, Llandudno, “Transmitting and exhibiting 
cut flowers.”—13th January, 1870. 

220. Georncz Epwarp Harprna, yy -build: - ¥ London, an 
Perer Wricnat, Argyle-street, Glasgow, “ t 

224. WittiamM Hunter, Glasgow, ‘‘ Looms.”—25th po 1870 

236. Wirt1am Epwarp Newron, Chancery-lane, ion, ‘Surfaces for 
skating in all seasons.”—A communication from Matthew Julius Bujac. 
—26th January, 1870. 

243. Georce Leacn, Leeds, “‘ Shipping and unshipping auxiliary screw 

ers.” —27th January, 1870. 

337. Henny Garpyer, Essex- road, Islington, London, “‘ Preparing flax 
and other fibrous materials.” 

$41. Francis Sanoster, Dacre Park, Lee, “Parasols and umbrellas,”— 
5th February, 1870. 

611. WILLIAM Scowcrorr Lowe, Torr Vale Mills, Disley, “‘ Tape dressing 





employed in carding or preparing wool and other fibrous subst: * 
1149. eae GREEN, Brymbo Sonworks, near Wrexham, Denbigh- 
a —— = the manufacture of coke, and the apparatus 


1150. WILLIAM SMITH; , Heywood, Lancashire, “Certain improvements in 

1150. hops > Glasgow, Lanarkshire, N.B., “I; its in 
BERT ome mprovemen 

a te circulation in Semneies steam boilers.”—A 

communication Prom ¥ William Blane Mack, 


elds, or 
improved hardening composition, and its —— with india- 
“ from John 


ru , 
6. Wit ew York, U.S. 
1156. Wiit1aM Batcue or, Winchester, Hants, ‘‘ Improvements in fire- 


1157. = Purvis Beatriz, South Castle-street, Edinburgh, Mid- 
lothian, N.B., “ An improved construction of valve cock.” 
1158, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 





616. eg Suorrt Davis, Bristol, “‘ Alloy or metallic compound.”—2nd 
March, 1870. 

633, FREDERICK Wa ron, Staines, ‘‘ Houses.”—3rd March, 1870. 

640. Win.t1au Epwagp Grvoe, Wellington-street, ——, a “Bub- 
cutaneous extractions ‘and injections.” — A ication from 


Dieulafoy.—4th March, 1870. 

636. Georcr Grecory Lows, Eleanor Villas, Eleanor-road, Hackney, 
London, “ Cisterns and tanks.”—7th March, 1870. 

707. Jouw Wittiam Grover, Vii Westminster, ‘ Rolling 
stock of railways and tramways.”—10th March, acne 

735. James Dunnacuie, Glenboig, ‘Stoves for drying bricks, &c.”—12th 
March, 1870. 

834. ALrrep Vincent Newton, Chancery-lane, London, “ Barrels,”—. 
communication from Daniel Howard Waters.—2lst March, 4 

840, Jonn —— St. Andrews, “ Fire-grates.”. 


869. Tuomas CLarivos, Bilston, and Josuva Jzavons, ” ‘Armour 
tes.” —24th ‘March, 1870. 
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907. Wirttram Epwarp Newton, Chancery-lane, London, ‘‘Pumps.”—A 
communication from Barton Howard Jenks.—28th March, 1870. 
919. Jean Bapriste Passeporr and Lovis Antote RirrersAnort, East- 


bourne-terrace, Hyde Park, London, “ Peat eharcoal.”—29th March, 


1870. 

941 Wittram McCraw, West Catherine-place, Edinburgh, ‘‘Photo- 
graphy.”—3lst March, 1870. 

ba | vue SuackietTon, Bradford, “ Utilising exhaust steam.”—2nd 

pril, 1870. 

996. James More and WituiamM Leckie Granam Wricnt, Glasguw, 
“ Forcing and projecting liquids or fluids.” 

999. Epwarp GREEN, Phenix Works, Wakefield, ‘‘ Removing soot, &c., 
from the tubes of steam boilers.”—5th April, 1870. 

1001. Evuis Lever, Haughton, near Manchester, “Signals and name 
plates.”—6th April, 1870. 

1044. CRoMWELL FLEETWOOD VaRLEy, Beckenham, “Electric telegraphs.” 

—8th April, 1870. 





1046. Henry Matrer and Cornetivs Russert, New Basford, near | 


Nottingham, ‘‘ Lace in twist lace machines.”—9th April, 1870. 

10:6. Georce Henry EL tuts, Gracechurch-street, London, 
engines and pumps.” 

1059. Jonny BILLinoton Boorn, Preston, ‘“ Preparing, spinning, doubling, 
and winding fibrous materials.”—11th April, 1870. 

1082. Cuarves Josepn, Grosvenor House, South-pluce, Kennington Park, 
Surrey, ‘ Filters.”—A communication from Frederick C. Krause. 

1091. THomas Dace, Hull Corporation Waterworks, Kingston-upon-Hull, 
“* Extinguishing fires.”—13th April, 1870. 

1137. Davip Fores, York-place, Portman-square, London, and AsTLey 
Paston Price, Lincoln’s-inn-fields, London, ‘* Sewage.” 

1141. Wittiam Brown, St. Mary-street, Portsmouth, “Thrust blocks, 
plummer blocks, &c.” 

1147. James Grarton Jones, Blaina, near Newport, and Grornce WILLIAM 
Etuiort, Chesterfield, “ Slide valves.”—19th April, 1870. 

1152, Wittiam Ropert Lake, Southampton-buildings, London, ‘‘Con- 


“Rotary 


being filled, they will overcome the resistance of the weights and be 

brought to a horizontal position, and will then be alongside the trucks at 

a height suitable for the cattle to feed or drink, 

—_ A. Porter, Rochester, U.S., ‘‘ Sewing machines.”—Dated 15th Octo- 
er, 1869. 

Two shafts are mounted in the frame, the upper serving to give motion 
to the needle, while the lower gives motion to the feed mechanism, and 
also the hook which holds the loop of thread while the needle goes up. 
At one end of the upper shaft is mounted a crank wheel, having, prefer- 
ably, a groove in its periphery, for the reception of a band which connects 
with a motive power below in the ordinary way. At the opposite end of 
the upper shaft is situated a crank head, the pin of which rests ina slotted 
bar attached rigidly to the needle-bar. The revolutions of the crank- 
head give the up and-dewn motion to the needle-bar, 

3006. J. J. Emery and P. Taurston, Rochland, Maine, U.S., “ Chain cable 
stoppers.” —Dated 15th October, 1869. 

This consists in giving to the pawl carrier a capability of movement in 
the direction of the strain exerted upon the pawl, and in cushioning the 
carrier against suitable springs, so that when the stopper or is ap- 
plied while the cable is running out the shock is spent upon the springs. 
3007. 8. BarBer, Liverpool, ‘* Propelling und steering vessels.”—Dated 15th 

October, 1869. 

This consists of an improved vibrating pendent lever propeller for 
navigable vessels, so constructed and applied that it may be actuated b 
manual labour. The inventor takes an iron or other metal rod, which 
he prefers should be tapered from one end to the other, and should be 


| larger in section from front to back than laterally, being feather-edged 


densers for marine steam engines.”—A communication from John | 


Houpt. 

1154. Witu1am Rosert Lake, Southampton-buildings, London, “ Rever- 
sible butt hinges.”—A communication from George Albert Lloyd and 
Joseph Westley Stow. 


1155. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ New or 


improved hardening composition.” — A communication from John | 


Ballou Newbrough.—20th April, 1870. 

1168. Ernest Farrinctron, Grande Rue Passy, Paris, ‘ Breech-loading 
fire-arms.” 

1171. James Ranp Ciark, Maine, U.S., “‘ Knitting stockings.”—Partly a 
communication from George M. Patten. 

1175. Henry Suaw, Newport, U.S., ‘* Hulling cotton seeds, &c,.”—22ud 
April, 1870. 


All persons having an interest in opposing any one of such applications 


should leave particulars in writing of their objections to such application | 


+ the office of the Commissioners of Patents, within fourteen days of its 
ate. 


List of Specifications published during the Week ending 
830th April, 1870. 















on the fore part. On the upper and thicker end he joints thereto a 
horizontal connecting rod, and after a given distance therefrom he forms, 
by welding or otherwise, a hook, ball-and-socket, or other suitable joint 
bearing, for working upon a transverse rod extending across and a little 
aft thejback of the stern of the vessel; then to the tapering vibrating 
lever at or near the point of immersion he welds on a transverse hori- 
zontal bar, with a light oblique stay on each side, inclined upwards for 
giving support to the transverse bar, the ends of which are rounded off 
to receive a couple of eye bolts. 

8015. C. J. B. Pemtarp, Paris, ‘‘ Elastic horseshoe.”—Dated 15th October, 

1869. 


69. 

The branches of the elastic horseshoe, the subject of this invention, 
are divided at the toe by a semi-straight and semicircular section, form- 
ing in the middle a projecting part and a recess to receive it, the two 
ends being in juxtaposition. In consequence of this arrangement the 
branches are set in each other, so that ey cannot disunite, und the 
section constitutes in its entirety a natural hinge, working without the 
aid of any screw. 

3039. A. Weicu, Southall, ‘Cattle trucks.”—Dated 18th October, 1869. 

The truck is provided with drinking troughs supplied from a tank on 
the roof. To prevent cattle from fouling the tronghs of cattle trucks 
when not required for drinking, and also to uncover them readily for 
the cattle to drink from, the inventor fits the troughs with a metal or 
wood cover shaped to an arc, equal to one-quarter of a circle, which 
works to and fro in a groove formed to the arc of a circle. 

8043. T. C. Bouret, Paris, ‘‘ Bridges.” —Dated 18th October, 1869. 

A metallic trellis or lattice is formed of a number of wire ropes or 
cables fixed to abutments, and stretched or extended so as to be parallel 
to each other by means of windlasses, screws, counterbalance weights, or 
otherwise, and these wire ropes or cables are connected and kept at 


roper intervals apart by wire rope connections placed at equal distances 
| pe y 
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ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
TH». ENGINEER, al the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
$002. L. Byrne and W. Payne, Birmingham, “ Piston packing.”— Dated 
15th October, 1869. 


This consists in strengthening the band or ring which forms the packing | 


by making a groove in the inner or outer rim, or surface, of suitable 

metal. For the purpose of giving the needful elasticity to the improved 

packing a scarf or transverse cut or cuts is made therein, and the ring so 

cut is placed in the bucket, stuffing-box, piston, or other position where 

it is required.— Not proceeded with, 

6014. J. H. and W. Lyon, Runcorn, Chester, 
October, 1869. 

Instead of placing the grate in the middle of the furnace, as is usually 
done, the inventors place it at one end, or at two opposite ends of the 
furnace. They also form air flues underneath the floor of the furnace, or 
through the walls, preferably the former, and through the fender or 
bridge ; or the flues may be made so as to open above the fuel through 
the walls on each side of, or in front of the grate, instead of through the 
fender, the flues being open to the external atmosphere by inlets near the 
grate, or other suitable position ; these flues are extended longitudinally 
to any suitable distance, returning towards the grate end, and ultimately 
upwards through the fenders or bridge, or through the walls on each side 
of the grate, or in front of the grate, and above the fuel, so that the air 
entering the flues, and traversing their heated surfaces, becomes intensely 
heated, and in such condition mixes with the flame and gases passing 
from the fuel on the grate.—Not proceeded with. 
$016. A, H. Dovcue, Paris, “ Turbine valves.” —Dated 1ith October, 1869. 

The turbine is furnished with an arrangement of valves turning in the 
centre on their boxes or frames. The effect of these valves is to distri- 
bute the water to the turbines according to requirement. A regulator or 
governor driven by the shaft of the turbine causes the valves to move on 
the frames.—Not proceeded with. 

8027. N. Hopason, New Barnet, ‘Motive power engine.”—Dated 18th Ocio- 
ber, 1869. 

The main feature of this invention consists in providing certain means 
or contrivances upon or within a wheel or drum, and causing water or 
other liquid to surround it in such a manner that the wheel or drum is 
immersed in the water ut one side of the periphery, while the other side 
is kept clear of the liquid, whereby the natural buoyancy of the water 


* Furnaces.”—Dated 15th 


being communicated only to one side of the apparatus, the other side | 


falling according to the law of gravity, a continuous movement is given 

to the wheel in an upward direction from the side which is immersed in 

liquid.—Not proceeded with. 

8041. D. R. Pratt, Worcester, U.S., ‘‘ Screw bolts."—Dated 18th October, 
1869. 


The nut is made of two parts, one of which has screw threads to fit the 
bolt, while the other part forms the tightening portion, which bears upon 
the surface of the piece or object to be secured. Between these two parts 
of the nut the inventor inserts an elastic washer or cushion, which, when 
the nut is screwed down or tightened, with its bearing surface properly in 
contact with the piece or object to be secured, or on which it is to rest, 
will cause the threads of the screw part of the nut to bind tightly upon 
the screw threads of the bolt, the pressure being increased in proportion 
as the nut is tightened down upon the bearing surface, but such pressure 
always acting between certain limits, which are determined by the 
extent of compression and expansion of the washer. 

3062. H. PercivaL, Sunderland, ‘‘ Glass furnaces.”—Dated 20th October, 
1869 


The furnace, which is arched over as usual, is divided into two distinct 
compartments, the one to be used exclusively for outwork or sinelting 
purposes, and the other for inwork purposes, or the manufacture of the 
metal into sheet, plate, crown, flint, or other ylass, bottles, or other arti- 
cles, The wall separating the furnace into two compartments reaches 
from the floor to the crown of the arch, and each is further subdivided 
intc compartments forming tanks or cisterns. Pots or crucibles may be 
employed in lieu of the tanks if desired.—Not proceeded with, 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2982."W. J. Bonser, Highbury New Park, ‘Feeding cattle in railway trucks.” 

—Dated 14th October, 1869. 

The inventor uses vertical uprights, carrying at their upper ends the 
levers, which are hinged or joined, so that they are free to move within 
the joint. These levers each carry at one of their ends a balance weight. 
Two or more of the uprights are placed side by side along the bo hy 


apart, and at right angles to the first named wire ropes or cables. These 
connections are formed of a number of wire ropes, smaller than the first 
named wire ropes, crossing each other, and interlacing with the first- 
named or larger wire ropes, and connected together by ties made of 


| annealed wire wound spirally round them; they are thus held firmly 





and closely together, and in such manner that the first-named, or larger 

wire ropes, are held or seized tightly between them, and thus a strong 

and secure wirework trellis or lattice is constructed, the parts of which 

are firmly secured together and act in an uniform manner. 

3050. J. Hupson, Fleetwood, ‘Railway crossings.”—Dated 20th October> 
1869. 


This consists of a spoke wheel for actuating a drum, to which both ends 
of achain are attached; this chain is taken around guide pulleys and over 
a grooved pulley fixed to the lower part of one of the gates. This grooved 
pulley is connected by chains and rods to another pulley fixed to one of 
the gates at the opposite side of the railway, and both these pulleys are 
connected by other rods and chains to the other portions of the double 
gates. The gate posts pass through openings in the pulleys. By this 
arrangement, on turning the spoke wheel round, the two halves of both 
double gates are opened, so as to admit of traffic across the railway, or 
closed to prevent the traflic.—Not proceeded with. 

8052. W. R. THomson, Glasgow, “ Fastening carriage doors.”—Dated 20th 
October, 1869. 

This cunsists of a box, which fits and is secured into a mortice or recess 
cut in the door or lid to be fastened. The lock, latch, or bolt is formed 
with a projecting head, and the side of which is inclined, curved, or 
chamfered, so that on being pressed or forced against the door post, or 
other structural detail which contains the catch piece, it yields, and the 
orojecting head enters the catch piece, so that the door or lid is prevented 
rom falling or being pushed open. The lock, latch, or bolt-piece is fitted 
in a socket in the box, as in the lock at present used in railway carriage 
doors, so that it may be turned therein by a key placed through the hole 
in the bearing-piece, and when so turned, the lock, latch, or bolt is ren- 
dered still more secure.— Not proceeded with. 

8056. W. Hevwoop and J. Borromiey, Huddersfield, ‘‘ Carriages.” —Dated 
20th October, 1869. 

This relates to forming the splinter bar of tubular metal, by which in- 
creased lightness and strength, with economy of manufacture, are ob- 
tained, and when broken or injured such bars are generally capable of 
being readily repaired. The metal of which it is preferred to make these 
tubular splinter bars is wrought iron or steel, and they secure these bars 
also, in sume cases, to the pole, which may also be of like tubing. 

8059. W. Firtu, Edinburgh, ‘‘ Carriage wheels.” —Dated 20th October, 1869. 

This consists in constructing the external bearing surfaces of the 
wheels of traction carriages for use on common roads and tramways or 
railways, by applying outside the rigid metallic or wooden tires, hitherto 
in ude, compressible and elastic felloes, or tire segments, suitably linked 
or bound together, so as to form a compressible elastic and articulated 
or segmental outer wheel tire, instead of the continuous, compressible, 
and elastic, or the metallic or wooden tires hitherto in use. 


Class 3.—fABRICS. ; 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Dycing, Printing, and Dressing 

Fabrics, &c. 

3024. J. Raper, M. Pearson, and D. Mitts, Bradford, ‘ Looms.”—Dated 
16th October, 1869. 

The inventors arrange the shuttles and their spools longitudinally with 
the warp, or across the weft, so that they are enabled to place them 
nearer together than by the ordinary means. Also it is necessary to have 
some means of taking up the slack of the thread or yarn produced by the 
back motion of the lathe or batten receding from the woven or formed 
fabric, or the place of beat up, which was usually effected by a recoil 
spring either in the spool or so applied as to effect the object, but which 
was costly and frequently requiring repairs. 

3029. G. CoLLrns, Preston, ‘‘ Carding engines.”—Dated 18th October, 1869. 

This consists principally of a roller mounted on suitable standards fixed 
to the frame of the engine in front of the doffingcomb, and driven by 
means of a band from the calender shaft or otherwise, at such a speed 
that the surface of the roller moves in the same direction as the we 
sliver of cotton delivered by the doffing comb, but at rather a faster 
speed, the object of the roller being to support the web or sliver during 
its delivery and prevent it from breaking, and is especially applicable to 
engines for carding surat or other cotton of short fibre.—Not proceeded 
with. 

8031. J. Borromiey and W. Borromtey, Leeds, “* Fulling woollen fabrics.” 
—Dated 18th October, 1869. 

On two suitable frames of iron, or other material, the inventors place, 
by preference, two pairs of rollers or cylinders of iron or other material. 
The upper of each of the pairs of rollers or cylinders are mourted in 
bearings adjustable in the direction ofthe lower one. Pressure may be 
applied to these rollers by means of levers and weights or other 
mechanical means. In front of each of the pairs of rollers or cylinders a 
confining spout of ordinary construction is placed. The inventors also use 
two lifting boards, which may either be of ordinary construction, and to 
work independently of each other, or so connected as to move simul- 
taneously. The lifting boards are connected with a self-acting throwing- 
off motion, whereby the belt is moved on to the loose pulley and the 
motion of the machine stopped when any knot or irregularity of any kind 
attempts to pass through the lifting boards. 

3032. J. BorromLey and W. Botromuey, Leeds, “‘ Scouring woollen fabrics.” 
—Dated 18th October, 1859. 

On two frames of iron or other material the inventors mount three or 
mure rollers or cylinders made of iron or other suitable material, placed 
by preference one above the other. The upper roller is mounted in bear- 
ings adjustable in the direction of the bottum roller. Pressure may be 
applied to the rollers by means of levers and weights or other 

hanical means. By an arrangement of levers and rods the topand 





line or siding, and in that position the ends of the levers opp 

those carrying the balance weights are made to support or carry either 
a trough for holding the water for the cattle, or a rack for the hay or 
other food. The levers are so weighted and adjusted by means of the 
balance weights, that upon the trough and rack, where both are used, 


intermediate rollers may be raised separately so as to allow the fabric to 


be pulled tight between the rollers at the commencement of the work, or 
when any kness occurs during the operation of w: and , 
—Not proceeded with. 





8034. C. and W. Brapiey and E. Taackray, Brodford, ‘ Wool combing.” — 
Dated 18th October, 1869. 

This consists in the application to each small combof a guide or an in- 
clined plate placed near to the outer edge thereof, between the place 
where the division of the wool is effected and the drawing-off rollers, the 
top of the machine being a little higher than the points of the teeth or 
pins, so as to raise the wool (in passing) out of the teeth or pins. —Not pro- 
ceeded with. 

8042. J. und J. Kippax, Bolton-le-Moors, ‘‘ Weaving counterpanes.”— Dated 
19th October, 1869. ’ 

The inventors employ a Jacquard apparatus working in connection 
with the ordinary healds or with an equivalent therefor, but when weaving 
small patterns often repeated, or when otherwise found to be suitable or 
convenient, other apparatus than the Jacquard may be employed to form 
the pattern, Drawings and diagrams pany the speci on which 
are represented the drafts, which show the order in which the ends of 
the warps are lifted, and also figures representing small portions of the 
cloth drawn to an enlarged scale. The intervals between the three hori- 
zontal lines in the uppermost part of each draft represent two consecu- 
tive dents of the reed, and the numerals marked therein indicate the 
order in which the warp ends are drawn in—that is to say, are drawn 
through the dents. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, dc. 

8017. H. M. Marspen, Sheffield, ‘ Sheep shears.”--Dated 16th October, 1869 

Instead of welding steel to iron the inventor takes a lump of iron of 
suitable size and shape, and to those portions which are intended to form 
the base or foundation of the cutting or shearing parts he unites a layer 
of steel, by any of the known processes of uniting or combining the two 
metals. he mass or lump of iron and steel thus combined or united is 
then rolled into sheets of any required length and width, and of equal or 
of unequal thickness, and is ready to be cut up into blanks and worked 
up into sheep shears. When thus rolled into sheets the steel is on the 
top side of one edge of the sheets and on the bottom side of the other or 
oF yposite edge, or the steel may be on both edges of the same side of the 
sheet. 
3053. A. Munro and W. B. Apamson, Glasgow, “ Agricultural implements.” 

Dated 20th October, 1869. 

This relates to improvements in edge tools, agricultural and other im- 

—— such, for example, as the several articles known under the 
erm cutlery—tools for cutting iron and other metals, tools for cutting 

wood, masons’ and plasterers’ trowels, shovels, spades, and other similar 
articles—consists in forging in forming the ps Te eg comprised under the 
above-mentioned classes in malleable iron and casehardening them. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
age H. H. McNeicut, Dublin, “ Venetian blinds.”—Dated 16th October, 
169. 

The inventor fixes to the under side of the rail, known as the pulley 
rail, three or more brackets, according to the width of the blind to be 
raised or lowered: each bracket supports a pulley, and over which a cord 
passes extending from the bottora lath where it is secured. For each 
pulley and bracket there are separate cords, and these being carried over 
the pulleys meet at one side of the blind and hang thereby: thus, by 
pulling the cords the lathes may be gathered, and by releasing them ae 4 
descend. By this arrangement the inventor is able to do away with 4 
mortising, and to reduce the substance of the pulley rail, and consequent! 
to fit up Venetian blinds at a very material reduction in the cost thereof. 
8030. J. Martin, Gray’s-inn-road, ‘‘ Nameplates for shops, &e.”—Dated 18th 

October, 1869. 

This relates, First, to making shop window stall plates of sheets or strips of 
iron or tin, japanned on their surface, with or without brass or othermetal 
letters standing in relief of such surface, instead of brass bronzed, or wood 
French polished, stall or window plates as heretofore; Secondly, the 
inventor employs sheets of iron, tin, or other metal, of such substance as 
to permit of their being bent to any suitable shape. These plates he 
japans on their surface in any colour, as chocolate, roan, black, white, or 
of different colours, or they may be chequered or ornamented in 
different styles. 

8051. D. Jackson, J. Ritey, and G. R. Ray, Dukinfteld, “ Dressing stone.” 
Dated 20th October, 1869. 

The block of stone to be shaped or dressed is placed on a table mounted 
on wheels or otherwise, which is traversed to and fro on a bret plate by 
a rack and pinion or other equivalent. Above the block of stone is a 
revolving cutter made, by preference, with two or more chisels set 
tangentially in a holder. This tool-holder is supported mm a headstock, to 
which a to-and-fro motion is given at right angles to that of the table 
by a screw or other equivalent. The tool-holder has also an up-and-duwn 
motion given to it by a screw or otherwise, to vary its position according 
to the size of the block of stone, and to give the required cut to the tools. 
The tool-holder is turned round by a side shaft and gearing, or by a driving 
belt acting direct ona pulley on the spindle of the tool-holder. 

8057. J. F. Crease, Eastney, “ Attaching cement to iron.”—Dated 20th 
October, 1869. 

The inventor First covers the iron or other substance to be operated 
on with a coating of Hay’s patent waterproof glue, which is well known, 
such glue being either melted by heat and applied by means of a hot iron, 
or dissolved in some suitable solvent (such as wood and coal, nuphtha, or 
benzoine, or fusil oil), and laid on cold with a brush or other suitable 
instrument, and afterwards, whilst the glue is in a moist and adhesive 
condition, the inventor powders or dredges its exposed surface with sand 
or fine gravel, or with powdered Roman, Portland, or other like cements, 
of such coarseness and in such quantities as to produce on the glue, when 
dry, a roughened surface. 





Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im 
plements of War or for Coast Defence, Gun Carriages, &e. 
8003. J. Macrig, St. Janves-street, “‘ Breech-loaders.” —Dated 15th October, 1869 
The inventor forms what is called the action of the gun, so that when 
the breech is closed, and the gun ready for firing, the breech end of the 
barrels is close up to the false breech, and firmly held there by the 
eccentric head of the lever; the hook, which corresponds with the hook 
of Dougall’s lock-fast gun, and which is at the front end of the lump, 
instead of resting against the hinge pin, as in the lock-fast, is at a little 

distance behind it. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

8009. G. W. Row ry, Addle street, “ Under garment.”—Dated 15th October, 

869. 

The linen, calico, or other such fabric jpergay hag »yed in the manu- ; 
facture of ladies’ chemises and drawers is cut in the form of drawers and 
continued up so as to form the body of a chemise, and the parts are sewn 
together so as to leave an opening between the legs for all necessary 
purposes, and also with an opening or openings at the breast and round 
the neck, which may be closed by buttoning or otherwise. At the waist 
there is a slide or other suitable opening when desired for a tape, or there 
may be an elastic or other band, so as to admit of the garment being 
drawn in at that part.—Not proceeded with. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3009. J. W. Roprnson and Y. Murray, Glasgow, “‘ Burning hydrocarbons.’ 

Dated 15th October, 1869. 

This consists in the use, utilisation, and burning of the liquid carbons, 
or tarry and other residues (of little money value), left in and by the re- 
fining, distillation, and other first and after treatments of mineral. coal, 
and shale oils and petroleum, as a fuel in furnaces for producing heat for 
various purposes, and mainly for the various boiler furnaces of oilworks 
where the residues ae produced, namely, in the furnaces for heating the 
steam boilers and other boilers or stills, for the distillation and treatment 
of the oils, and particularly also in connection with the form, construc- 
tion, and arrangement of the parts of the furnaces, and the construction 
and arrangement of the pipes and other apparatus and appliances to be 
used for and in connection with the working of the said furnaces and pur- 
pose or purposes. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
3038. C. E. Spacnoterti, Puddington, ** Signalling by electricity.” —Dated 
18th October, 1869. 

The inventor forms the needle in two parts, by preference of soft iron. 
The parts are connected together at the centre by means of brass or other 
non-magnetic material. Each part of the needle has in one piece with it, 
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a of its axis, a pivot—that is to say, the portion of the axis on one 

le of the needle is of a piece with one end or limb of the needle, and the 
portion of the axis on the other side of the needle ia of a piece with its 
other end or limb. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2982. C. E. Brooman, Fleet-street, “‘ Liquid meters.”—A communication.— 
Dated 9th October, 1869. 

The most important parts of the apparatus are two movable cylinders, 
each divided into two equal parts by a transverse partition. They are dis- 
posed parallel to one another, and receive from the water, which acts upon 
their partitions (thus serving as pistons), an alternating rectilinear move- 
ment, which is utilised by special transmission, or gearing apparatus, to 
effect a continuous rotation of clockwork attached to a dial and index 
hand. hh of these cylinders forms a sleeve with two cylinders fixed 


concentrically with it, and to which it is united by elastic means which | 


permit it to slide to and fro upon the other cylinders and make a perfectly 

tight joint with them. 

2933. J. CHANDLER, Cottage Grove, “‘ Preventing waste of water.”— Dated 
9th October, 1869. ' 

This relates to the employment of a cistern, the capacity of which con- 
tains the maximum quantity of water it may be found necessary to de- 
liver or draw at one operation. In the inside of the cistern the inventor 
attaches a ball or float-valve which is in communication with the source 
of supply. To this valve he attaches a second valve which communicates 
therewith, the second valve is attached by a lever, or otherwise, to a third 
valve communicating with the discharge outlet, or nozzle, leading from 
the cistern. The handle, or lever, by which the apparatus is worked, is 
attached to both the second and the third mentioned valves, in such a 
manner that, before the valve communicating with the discharge outlet 
is opened, the other is shut; the secund valve, however, works indepen- 
dent of the first mentioned ball or float-valve. 

2950. A. C. Xirk, Glasgow, “‘ Treating mineral oils."—Dated 11th October, 
1869. 

This consists in distilling mineral oils in a still of any convenient 
known construction, and in causing the vapour, as it leaves the still, to 
issue at a high velocity through a contracted orifice or orifices by forming 
ae vacuum in the condenser or in the pipe leading from the still. 

is may be conveniently effected either by pumps or by what is known 
as an ejector condenser.— Not proceeded with. 
2951. G. A. Mippiemiss, Sunderland, “ Drawing water from wells.”—Dated 
11th October, 1869. 

This consists in fitting a nozzle on the end of a flexible pipe or tube. 
The nozzle or the tube is provided with a float to keep the nuzzle a 
distance below the surface of the water or other fluid in which it is 
immersed, and with which it rises and falls. The other end of the pipe 
or tube is in connection with the outflow pipe leading from the cistern or 
tank, or if the flexible tube and nozzle are fitted in a well the other end 
of it is secured to the suction tube of a pump, by which the fluid is 
lifted. The flexible tube may be composed of a vulcanised rubber or 
other material, or of pipes jointed to one another, so that they rise and 
fall with the fluid. The nozzle may be provided with 2 grating or straining 
medium, concave or otherwise, to prevent any impurities or bodies 
passing into the outflow pipe. 

2952. J. and J, A. Huacert, Eastbourne, ‘‘ Manufacture of nails.”—Dated 
11th October, 1869. 

The inventors take a nail rod of a thickness corresponding approxi- 
mately with the width of the stem of the nails to be prcduced, and they 
roll this rod on edge between a pair of rollers. One of the rollers of the 

r has recesses in its face at distances apart about equal to twice the 
ength of the nail. The rollers reduce the width of the rod once down to 
the thickness of the stem of the nail, except where the recesses come 
round, und at these points the rod is left of its original width, or nearly so. 
2959. E. A. Snucas, Windsor, ‘‘ Cocks, taps, and valves.” — Dated 12th October, 
1869. 


The improved plug and plug-way are made cylindrical, and the former 
is fitted so as to rise and fall, or slide in the latter by meaus of a lever or 
screw, or both combined. The improved plug is formed by placing a 
number of circular discs, or cups of leather, or india-rubber, cork, or 
other suitable material, upon a spindle or stem made with a flange or 
collar near the top, and fitted with a screw collar or washer and nut at 
the bottom, between which fixed and movable collars the said discs or 
cups are placed and screwed up with their flat or cup surfaces in contact 
with each other, so as to form a solid cylindrical plug of the required 
length. 

2961. T. Cope, J. Hicnert, and G. Lauper, Liverpool, ‘ Twisting tobacco.” 
Dated 12th October, 1869. 

This consists, First, in the use of a pair of rotating rolls, so disposed 
that or perform three different functions in the spinning or manufac- 
ture of the so-called twist tobacco. These functions are (a) producing 
during the formation of a rope of tobacco a motion of rotation around 
its own axis, (b) producing a motion of translation of the rope of tohacco 
in the direction of its own axis, and (c) producing the required amount 
of compression of the filler at the point where the wrapper is wound on. 


2968. T. Stevenson, Edinburgh, “ Iron girders.”—Dated 12th October, 1869. 
This consists in the construction of composite metallic beams or tubes 
of any form composed of pieces bolted or riveted together, which pieces 
shall consist of metals or combination of metals possessing different pro- 
perties—that is to say, such pieces shall be of metals, or combinations of 
metals, possessing powers of resistance to compression and to extension 
varying proportionately or approximately according to the varying 
crushing and tensile stresses in the beam or structure ; or, in the event of 
its being cheaper, to limit the application of the principle, a stronger 
material could be used only for the upper portions where the com- 
pressing force has to be resisted.—Not proceeded with. 
2975. R. ScHoLerietp, Leeds, “ Raising and forcing water.”—Dated 13th 
October, 1869. 

This consists of a casing or cylinder formed of two or more curves or 
different radii—that is, having one portion of its circumference at a 
greater distance from the centre or axis than the other, yet each opposite 
side being connected, and having inlet and outlet passages thereto. 
Within this casing or cylinder is a rotary shaft passing through a stuffing- 
box in one end and supported in a bearing in the other end, which may 
also be a stuffing-box. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE RIVER TEES—THE RIVER WEAR 
—THE MONKWEARMOUTH COLLIERY—SHIP LAUNCHES—THE Inon 
AND STEEL INSTITUTE. 

THERE is very little new to report respecting the iron trade of the 

North of England. The simple truth is that the mines, blast 

furnaces, finished ironworks, foundries, engineering establish- 

ments, and shipyards, are full of work, and the prospects are 
excellent. At the Middlesbrough market on Tuesday business 
was very animated at the following list quotations: No. 1, 54s. 6d.; 

No, 3, 51s.; and No. 4, 50s. A few exceptional sales were made 

at higher prices, but Nos. 3 and 4 can be had at a lower figure 

than the list rates. There is a very great demand for pig iron. 

During the last few days adverse winds have retarded shipments 

from the Tees, and this has been a considerable relief to brokers, 

who really did not know where to get iron for ships for different 
continental ports. The beneficial influences of the improved state 
of the cotton trade is now being felt in Cleveland, and orders for 
finished iron are coming to hand in a satisfactory manner. 

Thousands of tons of rails are being made weekly, and plates, 

bars, and angles, are still in urgent request. The Cleveland 

I ters’ Association returns for the month of April have 

not yet been issued, but it is anticipated that there will 

not be any very great alteration in the state of the stocks. 

The Middlesbrough warrant stores will show a reduction of 

several thousands of tons, and I should calculate that makers’ 

stocks will also show a reduction of 4000 or 5000 tons. The various 
blast furnaces in course of construction are being hurried on 
towards ae. 

Nothing her has yet been done by the Tees Conservancy 
Commissioners with & view to arranging with the Cleveland iron- 
masters for the depositing of slag at the mouth of the Tees in 
continuation of the breakwater, but in the meantime barges are 
conveying — of slag down the river, and by the construc- 
tion of a buttress the foundation of further extension is being 
made. Immense tracts of land are being reclaimed on the banks 
of the Tees and are rapidly be purchased by manufacturers. 
Complaints are being made that inity House brethren have, 
pp a ro ee oe ae. Set Se ocjour at some of the buoys 
in the river chequ without havi i i 
and have thus rendered na’ iguion very an” poe See 

There is still an agitation for improving the state of the bar at 
the mouth of the Wear. i operations have been 
carried on at the bar for the past weeks, A channel has 
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been cut through the sand, and upwards of 50,000 tons of material 
have been raised. The desirable work, with a view to obtaining a 
good deep channel to the sea, is being continued. The River Wear 
Commissioners, fully alive to their duty in this matter, seem dis- 
posed to further a very comprehensive scheme for improving the 
Lighear; a scheme, in fact, which would involve the outlay of 


oo are now being prepared by Capt. Calver, K.N., and Mr. 
Mei 

It is stated that several men are resuming work at the Monk- 
wearmouth Colliery. 

On the 11th and 12th inst. the Iron and Steel Institute will 
hold their postponed meeting in the Westminster Palace Hotel, 
London, under the presidency of his Grace the Duke of Devon- 
shire, when several matters of interest will be discussed. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIGIRON MARKET: Shipments of pig iron : State of 
the tron and coal trades—TRADE DISPUTES: The eight hours’ 
movement : Strike of the joiners—THE NEW RAILWAY STATION AT 
EDINBURGH. 

THE Glasgow pig iron market has been declining for some days 

past. At the end of last week a little business was done at 

57s, cash and 57s. 4d.a month. No. 1, g.m.b., 57s. j9d.; No. 3, 

56s. 3d. The market has continued flat till the middle of the 

week, when it rallied a little. A good business is now doing at 
56s. 9d. cash ; No. 1, g.m.b., 578.; No 3, 55s. 6d. 

The shipments of pig iron from all Scotch ports for the week 
ending 30th April has been 12,432 tons, as compared with 14,786 
tons for corresponding period last year; this shows a decrease for 
this year of 2354 tons. The total shipments, however, since 25th 
December, 1869, shows an increase this year over corresponding 
period of last year of 18,290 tons. The stock of pig iron in Cormal 
and Co.’s store at the present time is 347,626 tons, with warrants 
in circulation for 334,600 tons; and in the Canal Company’s store, 
16,800 tons, with warrants for 15,300 tons. The decline in the 
price of warrants during the past fortnight has apparently been 
caused by the realisation of a few holders, and by the lowness of 
the shipping returns. 

The general condition of the iron trade in Scotland is steady. 
The leading firms are well supplied with orders for some months 
to come, and are looking forward to higher rates. The improve- 
ment is more especially apparent in the plate and heavier kinds of 
iron, for which the demand, owing to the continued development 
ef the ircn shipbuilding trade, promises to contiuue brisk for some 
time to come. In light irons there is not so much activity. Bar 
and angle irons are steady. All the branches in connection with 
the manufacturing of railway material are in a state of activity, 
and the men are in full work, and more would be employed in the 
iron trade if they could be obtained. 

The reduction of Bessemer royalties has induced many iron- 
makers to use steel more fully in the manufacture of rails, and all 
the furnaces are in full operation. 

There has been a fair demand for coals during the week, 
but nothing of especial interest has occurred in connection with 
the trade. 

Trade disputes are no sooner settled in one quarter than they 
crop up in another; and it would seem we are not soon to be 
favoured with those halcyon days when employers and employés 
will be able to make terms with each other without recourse to 
strike combinations, which are invariably disastrous to both 
parties. The eight hours’ movement has been resolved 
upon by the Fifeshire miners. They have given notice that on 
the 6th June they will commence working only eight hours per day, 
instead of thirteen or fourteen as hitherto. As to the strike 
of the joiners, it will be remembered that it virtually terminated 
in a kind of drawn battle. 
yielded to the demands of the men, some nineteen shops 
continued to work ten hours, the nine hours’ movement having, 
in these cases, been unsuccessful. 


joiners in the employment of Mr. Brassey, contractor for the | 


Union Railway—fifteen in number—struck work, in consequence 
of being refused the nine hours’ system and the advance of « half- 
venny per hour. This was announced at a meeting in the Joiner’s 

all, and was followed by a resolution to endeavour to find em- 
ployment for the men thus thrown idle in those shops which have 
conformed to the terms of the union. 

At Coatbridge, where the iron trade has continued to increase 
of late, the ironmasters have agreed to give the furnacemen an 
advance equal to 6d. per ton, which just makes up the wage to 
what it was before the last break at the late depression of trade. 
The joiners and other mechanics connected with the ironworks are 
to receive an advance of 1s. 6d. per week. At several of the most 
important works the advance commences on Monday first. 

The new station of the Caledonian Railway at Edinburgh was 
inspected by tue directors on Friday, prior to its being opened for 
trattic. 
was expressed with the appearance of the structure. The build- 
ings stand about 150ft. back from Rutland-street, and extend in a 
south-westerly direction to a distance of between 400ft. and 500ft., 
by upwards of 100ft. in breadth. The whole of the buildings 
have been constructed with a one-story elevation, consisting of 
the main frout at the north end, waiting and refreshment rooms, 
with a departure platform at the east side towards Lothian- 
road, and an arrival platform on the west—the platforms and 
intervening space being covered in with a shed constructed in 
two spans, one 32ft. and the other 40ft. wide, with a height of 
28ft. This shed measures about 450ft. in length, but the 
platforms extend about 350ft. beyond it, and thus the platforms 
are altogether nearly 80Uit. long. The main front is upwards 
of 100ft. in length, and about 22ft. high. The entrance to 
the station is by a large door in the centre of this building, on 
either side of which are a range of windows with pilasters between. 
From the tops of the pilasters spring a number of ornamental 
brackets supporting a verandah, which, projecting 8ft. or 10ft. 
over the pavement, will enable persons coming to the station in 
cabs to alight under cover. The range of buildings next Lothian- 
road include the waiting-rooms and the refreshment-rooms; the 
parcel, booking, and telegraph offices, and station-master’s room 
being all in the front building. The design of the buildings to- 
wards Lothian-road is not so elaborate as in the Princes-street 
front, but it has the merit of being handsome. Besides the 
offices mentioned, the buildings next Lothian-road include a 
large covered-in carriage-shed of about 290ft. in length. 
Exit will be obtained by means of five folding doors at 
the north-west corner, where there will be a cab-stand ; 
and as a verandah similar to that which exists in front 
is carried round to this corner, passengers will be enabled to enter 
cabs without requiring to expose themselves to the rain in wet 
weather. The rvof of the shed is supported with girders, and 
some parts-of the ironwork after the recent accident have beem 
made much stronger than they were formerly. The old station is 
to be turned into account for increasing the goods accommodation, 
which will exte.d southwards +o the U. P. church in Lothian- 
road. The contract for the station was taken by Messrs. W. 
Beattie and Sons, and the cost of the station with ground has 
been about £105,000. 

At a meeting of the North British Railway Company, held in 
Edinburgh on Tuesday, four bills which are now pending in Parlia- 
ment were laid before the shareholders, and almost unanimously 
Fgh of. The bills in question are—(1) a bill to authorise 
the Clyde trustees to construct a dock, quays, tramways, Xc., at 
the harbour of Glasgow ; (2) a bill for making a railway from 
Hawthornden station to Penicuik ; (3) a bill to authorise the con- 
struction of the Edinb Loanhead, and Roslin Railway; and 
) a bill for making a railway extending from the authorised 

e Railway to Longcraig, in Fifeshire, and for abandoning 
the Newport Deviation Railway. 


That is, while most of the masters | 


On Monday, however, the | 


It was lighted up for the occasion, and much satisfaction | 
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(From our own Correspondent.) 


| something like £100,000 in nautical engineering. Reports on the | ON °CHANGE IN BreMINCHAM AND WOLVERHAMPTON : American 
| 


purchasers in the market: Sales booked—THE LEGISLATION AT 
WASHINGTON : How likely to affect this district—Pic Iron: 
Transactions—BoARD OF TRADE RETURNS: Jron exports in 
March and the first three months of this year: The markets 
| specified—GENERAL INDUSTRIES OF THIS District: Branches 
epecified : Exports of the different goods thus far in 1870—THE 
GUN TRADE OF BrrmMIncGHAM—The Chamber of Commerce and 
| Mr. Lowe's tax on quns : Meeting of the gun trade under the new 
| Act—Tue new Great Western Rattway station IN Brr- 
| MINGHAM. £40,000 to be expended : Where will the ironwork be 
| tmade—WOLVERHAMPTON TO HAVE THE Royal AGRICULTURAL 
| SociETY NEXT YEAR—PAINFUL CALAMITY TO A BIRMINGHAM 

ELECTRO-PLATER, 

To-pay, Thursday, in Birmingham, and on the day before in 
| Wolverhampton, transactions were booked on account of the 
United States to a larger extent than has distinguished the 
markets here for some few years past. The sales were made chiefly 
to representatives of American firms, who had sent across the 
Atlantic instead of buying either by letter direct or through 
brokers on this side. The kinds most in request were baling 
strips, but it is understood that pig iron will also be bought on 
American account by the same purchasers. 

If these sales should be due to what has already taken place in 
connection with the tariff upon iron imported into America, the 
prospects are exceedingly gratifying, for they indicate the expecta- 
tion of purchasers that the reductions will come into operation. 
It is, however, more generally supposed that the demand is being 
made on account of the revived trade of the Southern States, 
and that it has not been influenced by the new bill. Very great 
satisfaction is expressed because of the continued free-trade direc- 
tion which the discussions in the House of Representatives are 
taking. If the duties determined upon thus far, in respect of 
sheet and plate ironand wire, should become law, the United States 
will be a better market for the products of South Staffordshire than 
for several years past; and we may safely anticipate that we shall 
again soon be sending large quantities of finished iron, not in the 
shape of strips and hoops only, but as sheets and plates and angles, 
into all the chief markets throughout that country. Rail orders 
are being booked, the prices having now got up to a range at which 
this district can make at a profit. Smithy bars are in better re- 
quest at first-class establishments; and plates and angles are afford- 
ing gradually increasing employment to the mill hands, by whom 
they are produced with every prospect of an early brisk inquiry. 

Pig iron is coming into the district in only very small quantities, 
but some fair sales are being made by iocal producers of the best 
brands. 

The Board of Trade returns show that the exports of iron have 
risen from £1,529,551 in March, 1869, to £1,690,741 in the same 
month this year, an increase of £161,190. The following table 
shows the exports during the month and during the three months 
of each year. 

Month of March. 


1869, 1870. 


Three Months 
9. 1870. 


Iron. 18¢ 
se £350,664 


626,517 


Pig and puddled -- £169, 
Bar, angle, &. .. .. 5 
Railroad es se ee 
Wire os ee 
Telegraphic ditto 














Steel, unwrought E ee 228,992 
iron arises from Holland pur- 


| The increase in pig and puddled 
£15,065 in the same 


chasing £46,159 in March, 1870, against 
month last year; France taking £54,692, against £24,771; and 
other countrics not enumerated consuming £107,109, against 
£68,876. Prussia and the United States show at the same time a 
| large falling off by nearly £12,000 in the former, and £26,060 in 
| the latter case. 

| The trade in bar, angle, &c., has not been so brisk as pig iron, 
| The decrease is accounted for by the smaller demands of Turkey, 
| the United States, and other countries. Turkey took £5000 less 
| than in March, 1869, the United States £30,600, and other coun- 
| tries £13,000. An improvement, however, was visible in the 
| requirements of the Hanse Towns and Holland, Naples and Sicily, 
}and British North America, Canada taking 1000 tons more than 
last year. 

In rails the exports have slightly declined—from 67,767 to 
67,130 tons—but the greater price more than compensates for the 
decrease. Dealing with the countries that took an increased quan- 
tity we find that Prussia purchased £538,409, against £7209; 
Holland, £16,497, as compared with £5785 ; Spain, £10,373, as 
against £5135; Illvria, £35,019, against £19,699 ; Brazil, £4348, 
|against £752; Chili, £9780, compared with nothing in March, 
| 1869; British India, £161,141, against only £45,602; Australia, 
| £19,782, compared with £4995; and other countries show an 
| increase of £16,000. Canada took 16,700 tons, against 4210 tons; 
| and Hungary 4566 tons against 2770 tons. As a set-off to this, 
| however, the States took only 23,222 tons, as compared with 

40,150 tons in March last year; Russia, 3153 tons, against 7145 
}tons. The prolonged winter, which held the ports of that coun- 
try closed till the spring, fully accounts for this decline. 

In castings the principal increase is £30,000 taken by countries 
not named. Australia shows a decrease of £2000. 

In hoops, sheets, and boiler plates the demand has somewhat 
declined, mainly on account of the States and India, both of which 
show a falling off of 800tons. The other countries that have taken 
less are Prussia by £4000, and Australia, £13,000. On the other 
hand a better trade was done with Russia ; with the Hanse Towns 
by £7000; with Holland; with France, by rather more than 
£8000 ; with Spain, «nd with other countries. 

Of wrought iron the Hanse Towns took £14,629, against £5807 ; 
and British India £33,284, as compared with £18,833. With other 
places the fluctuation was not remarkable. 

The general industries of Birmingham and the surrounding 
townships have not improved during the past week. A large 
aggregate quantity of goods is being turned out, but in hardly any 
case is there much push. Articles of a utilitarian kind are still 
those which give rise to the greater activity. Artistic and fancy 
products are at a discount in nearly every instance but that 
relating to gold chains, Iron wares are perhaps the most in 
demand. The ironfoundry and engineering and machine establish- 
ments are affording a fair amount of employment to the average 
number of hands, and here and there preparations are being made 
by firms of this kind for greatly increasing their productive 
capabilities. 

Machinery has been in improved demand during the last three 
months. Egypt shows the largest increased consumption of steam 
engines, viz. : From £1320 in 1869, to £17,479 in 1870; and other 
countries account for £27,000 worth. In other kinds of machinery 
there is a decline, except with the following countries: France, 
this year, £34,000, last year, £27,000; Spain, £6664, £3093 ; 
Egypt,j£3000, £908 ; and other countries, £124,000, against £83,963, 
There is a general increase in all*the branches of hardware and 
cutlery. In general hardware, with the exception of the United 
States, which shows a falling off of about £5000, and France and 
British India, whose demands are stationary, the increased con- 
sumption has been large and general. In tools also there has 
been a generul increase. The exports of tin-plates have decreased. 
principally b of al dad 1 from the United Sta’ 

The low price of copper appears to have exercised a benefici 


influence on the ’ 
The gun trade of Bi ham, in their opposition to Mr. Lowe’s 
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20s. tax, h btained the assistance of the Birmingh clined to fluctuate; but in the last day or two the inquiry again | in unison with each other, and thereby prevent litigation and 
Ch to of 6 te nn a ered ap ted nation to ie improved, and quotations fully recovered. Bars, plates, &c., are in | uncertainty. (2) That the said assessors be assisted by a competent 

pany the of the gun e to the Chancellor of the | average request. staff of examiners to report on the novelty of all ry a a for 

i The prospects of the letters patent, and thus By the a number of patents granted 


Exchequer, ‘‘ To urge upon him the t desirability of modifying 
his soapeutis which affect the aenaiecane and sale of ns,” The 
second annual meeting of the gun trade under the ‘‘ Gun Barrel 
Act, 1868,” was held on Tuesday, in the committee room of the 
Town Hall. The report showed that during the ear there 
has been great depression in the gun trade, and that the receipts 
have been thereby reduced to nearly one-third of those of the 
previous year. Nevertheless, there was a profit upon the year of 
£224, As now revised, the register of members contains sixty- 
seven names, thirty-nine having been struck off in the Act which 
increased the amount of rating as a qualification. The official 
guardians are now ten in number, of whom seven are borough magis- 
trates, and three bers of th il. The extension of tradein the 
past years had necessitated during the twelve months important 
alterations in the Proof-house premises ; but the ians were 
still without a piece of land suitable for rifle shooting. Sixty 
specimen arms, commencing in the times of James the Second, 
now formed a valuable nucleus for a museum to represent the 
history and progress of the trade. They were a loan from the 
War Department. A branch proof-house had been granted to the 
Birmingham Small-arms Company to stand in connection with 
that company’s factory at Small Heath. The necessary buildin; 
is now being erected, and all the cost will be borne by the Sma 
Arms Company. Mr. 8. Buckley, who was the chairman of the 
meeting, in reviewing the report said that there did not exist in 
England a more fluctuating business than the gun trade, particu- 
larly in the ee department ; and he added, with reference to 
the opposition of the trade to Mr. Lowe’s new tax, that copies of 
the petition which the trade adopted had been sent not only to the 
borough and county members, but likewise to every member of 
Parliament, with the request that they would support its prayer. 

The Great Western Railway Company have at length found them- 
selves ina pees to take up the question of their passenger station 
at Birmingham. In ashort time the old wooden shed that has served 
as a station ever since the opening of the line into that town will 
have been replaced by one replete, as the auctioneers would say, 
with all the requisite conveniences, involving in its erection an 
outlay of something like £40,000. The designs have been subjected 
to much alteration from the time when it was first determined to 
take the matter in hand. On one occasion the resolve was that it 
should be an open station; afterwards the open station was re- 
jected for one to cover a line of rails on each side; then, and 
finally, the _ covered station has made room for a station wholly 
roofed. What the exact character of the building shall be, alike 
with reference to its roof and its masonry, is being determined 
at Paddington as this is written. The enginecr’s plans had, 
however, been sufficiently advanced, and the intentions of the 
directors were enough known to justify the allotting of the con- 
tract for the iron roof some few days ago. Through a Liverpool 
agency the work has been secured by a South Staffordshire firm, 
a firm who have just completed some extensive railway roofing at 
that port. A local paper is therefore in error in stating that the 
contract has been taken by a Liverpool shipbuilding firm. The 
station will be 720ft. in length ; the length of the roof 560ft.; and 
its span 91ft. The style of the masonry portion of the erection 
will make the building harmonise with the adjoining hotel, in 
which white bricks and freestone are prominent. The platform 
under cover will be of timber, the experience obtained by the 
Paddington station being so decidedly in favour of wood beneath 
a roof. By Monday morning next the whole of the platform upon 
the downside will have been pleted, and in another month the 
up-platform will have been finished, together with one bridge 
widened and two others re-covered in and about Charles-street. 
The platform and bridge-work are being done by Mr. Lovatt, of 
Wolverhampton, who is one of the ge» ie builders’ contractors 
for the Great Western Company. Mr. Lovatt will have removed 
the old and completed the new platform on the downside, together 
with smaller platforms for Dudley and Stourbridge, all in seven 
weeks, The old station the company have instructed Mr. Lovatt 
to erect as a shed at Didcot. The masonry work at Birmingham 
has yet to be allotted. 

Wolverhampton is no longer in any suspense as to the show of 
the Royal Agricultural Society next year. On Wednesday after- 
noon the council of the Royal accepted the invitation from that 
town, and at the same time rejected for the present that of Shrews- 
bury and Stafford. 

A short time ago Mr, W. H. Collins, a silversmith and electro- 
plate manufacturer, in Great Hampton-street, who at one time 
carried on a large trade, closed his manufactory, discharged all his 
hands, and threw up his business in disgust at the slackness which 
had come over the industry, On monday afternoon Mr. Collins 
hanged himself. How like this case is to that of the farmer who, 
in another part of the kingdom, has just committed suicide for 
fear of ruin by the ravages of rabbits, the vermin having last year 
occasioned him great loss. 











WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent). 

THE IRON TRADE: Continued activity railing: Reports of in- 
creasing business: Anticipationsof still further activity strengthened: 
The expansion of the Russian trade: The American trade more 
certain: The probable defeat of the proposed new tariff laws: 
Favourable reports of increasing inquiries: T'he continued demand 
—THE PIG IRON TRADB : Z'emporary slackness of demand; Miscel- 
laneous descriptions—THE TIN-PLATE TRADE—THE STEAM AND 
HOUSE COALTRADES : The wages difficulty settled—THE PUDDLERS 
AND THE PREMIUM SYSTEM AT PLYMOUTH IRONWORKS—START- 
ING OF NEW WORKS AT PonTYPOOL: Employment of boys under 
twelve in collieries. 

It is particularly gratifying to find that continued activity prevails 

in the iron trade, and each succeeding week finds the trade ap- 

pas nearer to that position which all interested in any wa; 
ave wished it to occupy. From all the establishments in Sout 

Wales and the adjoining districts reports of increasing business 

are received. Throughout the kingdom, it may be said, there 

seems to be one general statement of the progress which is being 
made in cuunection with the finished iron trade. Each week also 
strengthens the ground for anticipating still further activity 
during the summer months, and leaves little or no doubt 
that the expectations entertained at the close of the last 
and the beginning of the present year will yet be realised. 

That the Russian trade wi pon as the weather renders 

clearances to the Northern Baltic ports practicable is shown by{the 

increase which is already evinced in the shipments, Then, again, 

the trade with American States is becoming more clearly a 

certainty, since there is less reason to believe that any impediment 

will arise from a greater imposition of tariff on finished iron 
exported to those markets. he cry for “ protection,” which it 
is pleasing to find was uttered by eepeeey oly a few of the 
great republican merchants, is not likely after all to effect the de- 
mand to any great extent. The cry for free trade, it would 
appear, has, on the other hand, been more successful, and the 
free trade advocates have lost no time in endeavouring to show that, 
though the passing of the p d new Tariff Bill might benefit 
the few who —— it, yet it would not be generally beneficial 
to trade ortothe great mass of the people. ere is really then 
little to fear in regard to Arherica, and in support of this 
opinion it may be observed that large clearances continue to be 
made from the Welsh ports, and manufacturers report favourably 
of the inquiries which continue to be made on account of the 

American markets. From the Continent also there is a better in- 

quiry, and should the large railway extensions which are in con- 








templation in various parts be carried out, Europe will be no mean 
purchaser during the ensuing months. Since week’s report 
the demand for pig iron had slackened slightly, and prices have in- | 


Saginin trade are somewhat more encou- 
raging. In consequence of consumers of the raw material having 
uced their purchases to just the quantities immediately re- 
quired, the value of block tin has lessened, and it depends entirel 
upon manufacturers of plates whether even the reduced prices 
be sustained. The rigid restrictions, therefore, which are pursued 
in the production will now, therefore, be more effectual, and tin- 
plate manufacturers will in consequence, no doubt, be better able 
to realise the benefit of the improved demand. 

A good business continues to be done with the foreign markets 
by steam coal proprietors, and they have no difficulty in keeping 
their pits in ar employment. An average business is being 
done in the house coal trade, chiefly on coasting account. An 
advance of about 1s. per ton has been made in prices by the house 
coal proprietors, to enable them to comply with the request of 
their workmen in granting a rise in the rate of wages paid. 

The wages difficulty, it is theref tisfactory to be able to 
announce, is en | now settled. At the ironmaking establish- 
ments of South Wales the hands obtained an advance averaging 
about 10 per cent. from and after the 1st of March last, and the 
advance of the majority of the works was extended to the collieries 
supplying coal used in the manufacture of iron. The export de- 
mand for steam coal having sensibly increased since the com- 
mencement of the year, the men — for a rise similar to that 
granted at the ironworks; and after several meetings of the 
colliery owners, it was —_ that the application should be 
granted, and the rise should commence from the Ist of May. This 
did not, however, satisfy all the men, and they turned out for a 
few days, but a large majority of them agreed with the masters’ 
proposal, and this week they have commenced working upon the 
advance, The house coal proprietors have followed the example 
of the steam coal owners in granting the rise, though it must be 
admitted they were not in a position to adopt such a course on 
the prices hitherto paid for house coal. A general advance is 
therefore now being worked upon, averaging 10 per cent. 

Some difficulty has lately arisen at the Plymouth Ironworks. 
Merthyr, with regard to the mode of payment to be adopted, and 
a strike—which, however, is now partially arranged until a month’s 
notice has been worked--was the result. It has been the practice 
in that district to give the puddlers a premium or bounty on every 
ton worked, the object being to induce men to work regularly, for 
should they lose time they forfeit the premium. At some works 
the bounty is paid on the total quantity worked, and at others on 
two-thirds of the amount worked. The only difference, therefore, 
is the mode of payment, and not the result, which it is clear would 
be the same in both cases. The company have endeavoured to 
equalise the rate of premium paid to that paid at other works, 
and have accordingly reduced it from 6d. to 5d. per ton, which is 
strongly objected to by the men, and they have consequently 
tendered a month’s notice of their intention to cease working 
unless the old rate and mode of payment is continued. 

The new forge recently ere by Mr. Strick, at his works at 
Pontypool, has commenced operations successfully. There is still 
a rumour current that the other works of that district will be 
restored shortly. The Pontnewynydd forge, it is expected, will 
be the first to recommence operations, Mr. Henley, of North Wool- 
wich, having taken the ae ep 

Mr. J. C. Fowler, stipendi 
an important judgment on Monday, in a case in which a boy 
named William Castle, who was under twelve years of age, sum- 








| 


moned David Edwards, a collier, wurking in the Duffryn colliery, 


for non-payment of 14s. wages due. The boy had agreed by his 
mother to work for the defendant underground in getting coal. A 
dispute arose as to payment of his earnings, which turned mainly 
on the question whether he was to be paid 7s. a week, no 
matter whether work was found for him or not. The conditions 
laid down for boys under twelve to work underground had not 
been complied with, and it was quite clear that the boy had been 
withdrawn from the Cyfarthfa Works and sent underground, 
unable to read and write, or to show a certificate of attendance at 
school, in order to increase his mother’s receipts. The contract, 
therefore, which was made with a working collier, and not with 
the proprietors, was illegal, and consequently Mr. Fowler ruled 
that it could not be enforced. In this case also it was to be 
observed that the complainant was an infant in law, and it is a 
rule that a contract unfavourable to a child was void. The sum- 
mons was dismissed. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 

Mipiann Raitwar: Cudworth and Barnsley Section—UTILIsa- 
TION OF SEWAGE AT LEEDS—STATE OF TRADE: Sheffield : South 
Yorkshire—MANCHESTER PATENT LAW REFORM ASSOCIATION : 
Meeting at Manchester on Tuesday--PROPOSED RAILWAY FROM 
HELLEFIELD : SHIPBUILDING AT THE HARTLEPOOLS—DEATH OF 
Mr. Brown, OF THE NoRTH-EASTERN RAILWAY—THE CHANNEL 
TUNNEL QUESTION—PROPOSED MANCHESTER SHIP CANAL. 

Tue Cudworth and Barnsley branch of the Midland Railway was 

opened for passenger trafficon Monday. The line has been leted 


for the same invention. That the nt system of provisional 
speci sotiena sail diac sual’ uuataaiiins be abolished, and in the 
P thereof a system of registration be adopted at a trifling 
cost, giving a more ex time, say twelve months, 
for perfecting inventions before lication is made for 
letters patent, and during the twelve months the inventor 
to have power to amend his registration if he finds it necessary. 
(4) That letters patent shall continue in force, by the payment of 
an annual tax, for fifteen years from the date of the first registra- 
tion. (5) That a fine be imposed upon any m selling or ex- 
posing for sale any article as patented when it is not so, and that 
the date and number of the patent be affixed to all articles sold as 
patented where practicable ; this would prevent many frauds being 
practised on the public. (6) That aspecial judge be ya for 
the trial of patent cases, and that on such trials the judge be as- 
sisted by the assessors ; and all questions of fact, as well as of law, 
be decided by the judge without a jury. (7) That patents ought 
not to be granted to oe of foreign inventions. (8) That 
granting of licences shall be compulsory under the approval of the 
assessors. (9) That the Lord Chancellor shall not limited to 
one month only for sealing a patent after the proper time in cases 
of opposition, and also that he should have power to extend the 
time for the payment of subsequent taxes in cases of accident or 
extreme necessity.” The petition was adopted by the meeting. 
It is stated that a ny ape line of railway from tburn, near 
Clitheroe, to Hellefield by Long Preston, on the Midland Railway 
—— twelve miles in length), is about to be carried out. The 
e 
Car 





would materially shorten the distance between Manchester, 
lisle, Glasgow, and the north vid Tebay, and also the projected 
Settle and Carlisle line of the Midland system. 

The ironworks and shipyards at the Hartlepools still continue 
well employed. Hulf-a-dozen screw steamers are in an advanced 
state. 

I regret to have to announce the death of Mr. George Brown, 
for many 7 superintendent of the carriage and wagon depart- 
ment of the North-Eastern Railway Company. 

At the monthly meeting of the Liverpool Polytechnic Society 
Mr. William Low read a paper in e tion of his plan of a 
Channel tunnel for the purpose of uni the railway systems of 
England and France, e extent of tunnelling under the sea, 
independent of that on each side of the Channel, would be between 
twenty-one and twenty-two miles, and the ventilation would be 
secured by sinking shafts at each end, and forming two parallel 
driftways. Mr. Low estimated the cost of executing his plan at 
about £8,500,000, and he contended that the tunnel could be safely 
and rapidly constructed. The discussion on the subject was 
adjourned, 

Mr. Hamilton Fulton is the engineer of a proposed ‘ Man- 
chester ship canal,” The whole project is in a somewhat inchoate 
stage at present, but the promoters propose to do with the Irwell 
what the citizens of G w have done with the Clyde, viz, to 
widen, deepen, and straighten the channel, and to construct ex- 
tenxive wharves at Manchester. From Throstle Nest it is proposed 
to commence new works, so as to neutralise bends in the river. 
The cost of the undertaking is estimated at £2,500,000, and the 
probable net earnings are set down at £200,000 per annum. It is 


ry magistrate for Merthyr, delivered , sdmitted that unless the Mersey and Irwell Navigation Company 


can be induced to promote the enterprise it must remuin in its 
present state, a mere scheme upon paper, 


PRICES CURRENT OF METALS AND OILS 
1870, 1869. 

















nce April, 1869 ; but from various causesits inauguration for passen- 
ger traffic has been delayed until the present week. The line is only 
about three and a-half miles in length, but it comprises a work of 
some importance in the Oaks Viaduct. This viaduct is at least a 
quarter of a mile in length, and passes over the river Don and two 
branches of the Aire and Calder Canal at a height of 100ft. The 
iron girders of the viaduct and the spiral columns on which they 
are supported were supplied by Messrs. Butler and Pitts, of 
Stanningley, and the work was carried out by Messrs. Nicholson 
and Son, of Leeds. . 

The Streets and Sewage Committee of the Leeds Town Council 
are about to recommend to that body the adoption for Leeds of 
the A BC system for the utilisation of sewage. The committee 
recommend that some five acres of land at the present out fali, 
should be purchased for the necessary works in the event of the 
system being adopted. Mr. Meynell Ingram is the proprietor of 
the land in question, and is understood to be willing to sell it. 

Orders received some time since at Sheffield for armour plates. 
&c., are still in course of e ti The d d for all descrip- 
tions of railway matériel continues, and in some branches a want 
of workmen is experienced. ‘The demand for Bessemer steel con- 
tinues ex ingly . Large quantities of steel are being 
shipped to the United States, and a fair demand is experienced 
from the continental markets. 

A fair demand for merchantiron is experienced in South York- 
shire. The Bessemer steel works continue active, and there is 
every prospect of sustained animation in this department of local 





industry. The steam coal trade shows greater activity, several 
vessels having arrived in the principal Yorkshire ports from the 
Baltic to tem Some of the leading colliery proprietors have com- 


bined, and, under the title of the **South Yorkshire Steam Coal 
Owners’ Association,” intend to ship their own coal direct; they 


will have offices and agents at Hull and Grimsby. The parties to 
whom coal is consigned will be enabled to see from what colliery 
the coal they order is sent, and to judge of its quality by com- 


we = the me seer ge Patent ~~ 4 — —— py ~ 
consider the propriety of adopting a petition arliament on the 
subject of the patent laws. The petition proposed for adopti 

Parliament to PE oad, ws law the following recommen- 


A public meeting was held at Manchester on Tuesday, under the 
a es 





called upon 
dations :— (1) ‘* That scientific assessors be appointed to sent 
mechanical, chemical, and natural science, to assist the j and 


law officers of the Crown in deciding patent cases, oppositions, and 
infringements, so as to render their decisions more certain and 
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LITERATURE. 


La Fortification Improvisé. Par A. Briatmont, Colonel d’Etat 
: Major. Bruxelles: Micquart. 1870. 8vo., plates. 

Tuts thoroughly practical and instructive little work, by 
Colonel Brialmont, well known to mili students as an 
author, and as one of the ablest and best-informed officers 
in the scientific corps of the Belgian army, would be well 
worth translating into English for the benefit of our volun- 
teers, if not for commissioned and non-commisioned officers 
of the line. 

It not only treats—as practically as even a contractor 
for earthwork could desire—of the formation of field- 
works, but also with lucidity, and aided by many well- 
chosen examples, taken from military history, of the 
tactical and strategic capabilities and relations of field- 
works, and how nature and natural features are, to be 
made to aid the shovel, and these the rifle and the sword. 





Les Houillidres en 1869. Par AmepeE Burat, Ingenieur, &c. 

&c. Paris: Baudry, 1870. 1 vol. 8vo., and I atlas folio. 
M. Burat, known to most persons engaged in coal mining 
by his previous able and voluminous works descriptive of 
the great French coal basins, and of their colliery workings, 
is the secretary of the Committee of French Collieries—or, 
as we might say, French coalowners—and as such is the 
author and editor of this above-named work. Three 
eminent members of this committee have been removed 
by the hand of death during the past year, and the volume, 
which is dedicated by its author to their memory, com- 
mences with three interesting memoirs of the lives and 
careers of the deceased members, MM. Jean de Bret, De 
Cheppe, and S. Dubois. 

The first thirty-five pages following are occupied with a 
subject second to none in importance to the coal industry 
of France, as it equally is so to that of every sort of indus- 
try in every eo namely, that of strikes. It is one of 
the most remarkable, as well as one of the most novel fea- 
tures in the actual social aspect of the Continent, that 
strikes (gréves),which for a very longtime seemed almost con- 
fined to ourselves, and to be the outcome of our rich and 
fluctuating profits, our ignorance, and more or less ill-feel- 
ings on the part both of employed and employers, and of 
our freedom, have got firmly rooted amongst the wage 
recipients of the Continent ; and latterly appear to be by 
these conducted with a de of acrimony, political 
admixture, and violence, which throw our own like dis- 
gracing and disordering events, quite into shadow. 

We have here the circumstances and details, as well as 
the final consequences told, of five or six of these great 
French colliery strikes. We shall not attempt to analyse 
these in so brief a notice as we can here afford space for. 
The second chapter, which in some respects is the piéce de 
résistance of the book, consists of clear descriptions refer- 
ring to the atlas of plates of some of the most 
recent and noteworthy pit-work and machinery constructed 
for French collieries. e have here the pit-work of Pro- 
vidence Pit, in the Pas de Calais. The direct-acting pump- 
ing engine of Kladno, in Bohemia ; the great pumping en- 
gine of Mainbourg, of 1000-horse power ; the new pumping 
engine for the Saint Laurent Pit at Creusot, in which there 
are several novelties, as well as a decided improvement in 
the arrangement of the ponderous balance bobs—based on 
purely scientific considerations ; and, lastly, a detailed ac- 
count of what will probably ere long be pronounced the 
most wonderful water-pressure engine in the world, namely, 
that—by this time most likely at work—under ground in 
the pit of Montceau les Mines. It has been designed by 
M. Audemar, the mechanical engineer of the colliery, and 
is to raise water under a pressure of about 600 metres of 
head. The remainder of this volume consists of the sta- 
tistics of French coal output, compared with that of other 
states, for the year 1869; and of the legislative Acts and 
other public documents bearing upon colliery interests in 
France for the same period. 





Die Einzeit der Erde. Von Avex. Braun. Berlin. 1870. 


Pamphlet. 


Is one of a series of ee! but good lectures on man 
various subjects of a philosophical or scientific class, whi 
are published in a serial form by Virchou and Holtzen- 
dorff, of Berlin, and to which—partly on the score of merit 
as to the leading notions of the publication, 'y on those 
of its cheapness and good type, though that is the eye- 
straining Gothic text—the gold medal was awarded at 
the Amsterdam Exhibition of last year. The present is 
the third series of this work, and comprises subjects as 
various and diverse as “ Machiavelli,” “The Exchange and 
Speculation,” “ Hospitals and Lazzarettes,” “ African Dis- 
covery,” “Scientific Botany,” &c. The part we here notice 
records a lecture delivered at the hall of the Singing 
Academy of Berlin by Herr H. Braun, with subsequent 
additions by the author. It is a good sparkling account of 
the most advanced in geological speculations, but fails 
wholly in pointing out the excessively s basis upon 
which a large part of the glacial epoch, and all that thereto 
belongs, has been built up, or in separating as to it, the 
true from the false. 





Handbuch der Edelsteinkunde Von Dr. ALBRECHT SCHRAUF. 
1 vol. 8vo., with forty-three woodcuts. Vienna. 1869. 
Tuts is as complete and clear an account of the natural 
position of our earth, of the physical and chemical pro- 
perties, and of the characteristics important to the tra- 
veller, of all the mineral substances used as personal 
ornaments, and commonly called precious stones, as we 

have anywhere seen, 

Dr. Schrauf, who is a lecturer on mineralogy in the 
University of Vienna, and keeper of the royal mineral 
cabinet at that capital, has condensed a vast mass of infor- 
mation, given it accurately, and given abundant references 
to his authorities, for much curious historical information 
scattered through its pages, which embrace every orna- 
mental stone from diamond to quartz, excluding all such 
as are alone used for architectural decorations,{ such as 
alabasters, jaspers, marbles, &c. ‘ 





THE NEWALL TELESCOPE. 

THE 25in. equatorial telescope, commenced several years ago 
by Messrs. T. Cooke and Sons, York, for Mr. R. 8. Newall, Gateshead, 
is now so far completed that it has been removed from the works 
at York into its observatory in Mr. Newall’s grounds, at Fern Deal. | 

The completion of a telescope with 
an object glass of 25in. aperture 
marks an epoch inastronomy, and its 
completion in land again places 
us in the front in the matter of 
the optical art, as we were in Dol- 
lond’s time. For the following par- 
ticulars we are indebted to our con- 
ew Nature :— 

The general design and ap ce 
of this monster among telescopes, 
which will be gathered from the ac- 
companying woodcut, is the same as 
that of the well known Cooke equa- 
torials ; but the extraordinary size of 
all the parts has necessitated the 
a arrangement of most of them. 

e length of the tube, ge | 

and eye-end, is 32ft., an 

it is of a cigar shape; the diameter 
at the object-end being 27in., and 
at the centre of the tube 34in. 
The cast-iron pillar aries the 
whole is 29ft. in height from the 
ground to the centre of the declina- 
tion axis, when horizontal; and the 
base of it is 5ft. 9in. in diameter. 
The trough for the polar axis alone 
weighs 24 cwt., the weight of the 
whole instrument being nearly nine 
tons. 

The tube is constructed of steel 
plates riveted together, and is made 
in five lengths, screwed ther with 
bolts and flanges. The plates of the 
central length are one-eighth of an 
inch thick, and those of each end one- 
sixteenth thick, so as to reduce the 
weight of the ends as much as pos- 
sible, and avoid flexure. 


Inside the outer tube are five other 
tubes of zinc, increasing in diameter 
from the eye to the object-end ; the 
wide end of each zinc tube overlapping 
the narrow end of the following tube, 
and leaving an annular space of about 
an inch in width round the end of 
each for the purpose of ventilating 
the tube, and preventing as much as 
possible all interference by currents 
of warm air with the cone of rays. 
The zinc tubes are also made to act as 
diaphragms. 

The object-glass has an aperture 
of 25in. nearly, and in order as 
much as possible to avoid flexure 
from unequal pressure on the cell, it 
is made to rest upon three fixed points 
in its cell, and between each of these 
points are arranged three levers and 
counterpoises round a counter-cell, 
which act —— the cell direct on 
to the glass, so that its weight in all 
positions is equally distributed among 
the twelve points of support, with a 
slight excess upon the three fixed 
ones. The f length of the lens is 
29ft. A Barlow lens is 
to slide on a brass framework within 
the tube. The hand is passed through 
au as in the side of the tube, 
and, by means of a handle attached to 
the cell, the lens may be pushed into 
or out of the cone of rays. 

Attached to the eye-end of the tube 
are two finders, each din. aper- 
ture; they are fixed above and below 
the eye-end of the main tube, so that 
one may be readily accessible in all 
positions of the instrument. It is 
also supplied with a telescope havin, 
an O. G. of 64in. This is fixe: 
between the two finders, and is for 
the purpose of assisting in the obser- 
vations of comets and other objects 
for which the large instrument is not 
so suitable. This assistant telescope 
is provided with a rough position 
circle and micrometer eye-pieces, and 
is illuminated by new apparatus. : 

Two reading microscopes for the declination circle are brought | 
down to the eye-end of the main tube ; the circle, 38in. in ‘i 


dew-ca) 


la- | 
meter, is divided on its face, and read by means of the micro- 
— and prisms. 

he slow motions in declination and R, A. are given by means of 
ones screws, carrying grooved pulleys, over which pass endless 
cords brought to the eye-end. 


The declination clamping handle is also at the eye-end. 

The clock for driving this monster telescope is in the upper part 
of the pillar, and is of comparatively small proportions, the instru- 
ment being so nicely counterpoised that a very slight power is 
required to be exerted by the clock, through the tangent screw, on 
the driving wheel (7ft. diameter), in order to give the necessary 


equatorial motion. 
The declination axis is of iar construction, necessitated by 
the weight of the tubes and their fittings, and corresponding coun- 


terpoises on the other end, tending to cause flexure of the axis. 
This difficulty is entirely overcome by making the axis hollow, and 

assing a strong iron lever through it, having its fulcrum imme- 

iately over the bearing of the axis near the main tube, and acting 
upon aceng iron plate rigidly fixed as near the centre of the tube 
as possible, clear of the cone of rays. This lever, taking near] 
the whole weight of the tubes, &c., off the axis, frees it from a 
liability to bend. 

The weight of the polar axis on its upper ing is relieved by 
friction rollers and weighted levers; the lower end of the axis is 
conical, and there is a corresponding conical surface on the lower 
end of the trough ; between these two surfaces are three conical 
rollers carried by a loose or “live” ring, which adjust themselves 
to equalise the pressure. 

_The hour circle on the bottom of the polar axis is 26in. in 
diameter, and is dividedon the *and read roughly from the 
floor by means of a small diagonal telescope attached to the 
pillar ; a rough motion in R. A. by hand is also for by a 
system of cog-wheels moved by a grooved wheel and endless cord 
at the lower end of the polar axis, so as to enable the observer to 
fs the instrument roughly in R. A. by the aid of the diagonal 

lescope. 

The declination and hour circles will probably be illuminated by 
means of Geissler tubes, and the dark and bright field illuminations 
for the micrometers will be effected by the same means. 


* The hour circle is also divided on its face, and read by micrometer 
icroscopes. 











_ Mr. Newall, after the preliminary testing of this magnificent 
instrument at his own residence, purposes to erect it in some 
climate favourable for astronomical observation. It is very 
unfortunate that this means, in other words, that the telescope 
cannot remain in England. It is or should be among the things 
generally known that every increase in the size of an object glass 





or mirror increases the perturbating effects of the atmosphere, so 
that the larger the telescope the purer must be the air. In the 
absence of this latter condition a “‘ big” telescope is a ‘* big evil, ” 
and skilled observers, mindful of this, reduce the apertures of their 
instruments when the air is not good. 

We may regard this telescope as a clear gain to English science, 
for Mr. Newall, with princely liberality, has expressed hisintention 
of allowing observers with a special research on hand to have the 
use of the instrument during certain regulated hours. 

The observatory is nearly 50ft. in diameter, and notwithstand- 
ing the enormous weight of the dome, like the telescope, it is 
easily moved into any required position. 

When complete it will have attached to it a transit-room and 
the observer's dwelling. And this reminds us that Mr, Marth, 
so well known for his good work done at Malta, with the Lassell 
reflector, and elsewhere, will have charge of this noble instrument 
of research. 





NEW MARKET AT SANTIAGO. 
(Continued from page 278). 

THE four cast iron entrance gates are 10ft. lin. high by 10ft. 
wide, filled in with foliated and enriched scroll work. These 
gates are hung on steel centres, with steel bushes, &c., the steel 
pins at bottom being fixed to 4in. T-iron sill, 11ft. Gin. long, the 
upper pin fixed to the hanging bar of gate and sockets into the bush 
fitted into the transom. The transom is of wrought iron, 4in, in 
depth, T-shaped, Llft. 9in. long, with bosses formed on for 
receiving the steel bushes. The front of the transom is 
moulded with an incised star pattern. The arch grilles 
over the gates are also moulded and foliated, and set in 
a cast iron frame, 6in. wide, and sill piece, as shown. The 
locks are of copper. The sixteen extrance gates to the butchers’ 
stalls are each 7ft. 104in. high, and 5ft. in width, hung folding, 
having wrought iron frames lin. X 2in. and bars lin. X -—" 

° 


Having now so fully described the details of this splendid a 
iron architecture, we must say that that the contractors— Messrs. 
Laidlaw and Sons, of Glasgow—deserve the highest —, for the 
way in which the engineer reports these gentlemen have carried 
out their contract. 


a 








290 


THE ENGINEER. 


May 13, 1870. 








THE IRON AND STEEL INSTITUTE. 


THE annual general meeting of the members of this recently- 
formed Institute was held at the Westminster Pulace Hotel on 
Wednesday last. There was a numerous attendance. The chair 
was to have been taken by the Duke of Devonshire, president of 
the Institute, but his Grace, as Chancellor of the University of 
London, had to be in attendance at the opening of the new 
buildings of the university by her Majesty. In the absence of 
his Grace, Mr. I. Lothian Bell was called pong to preside. As 
we are unable to complete our report gf the proceedings this 
week, owing to its length, it will be well to premise here that 
on Wednesday evening a conversazione was held at the West- 
minster Palace Hotel, commencing at half-past eight o’clock. The 
guests were received by his Grace the Duke of. Devonshire, as- 
sisted by the secretary, Mr. Jones. Among those present we 
noticed Sir J. Whitworth, Mr. Bessemer, Mr. Siemens, Mr. C. 
Cochrane, Mr. J. Head, Mr. Whitwell, Mr. Sandberg, Colonel 
Roden, Mr. Fothergill, Mr. Menelaus, and a very large number 
of gentlemen hardly less known for theit efforts in the improve- 
ment and development of the iron trade of the country. On the 
walls were hung several diagrams, that attraétihg tiost attention 
representing the big mill at Dowlais; invented by Mr. Mene- 
laus, with a view to facilitate the manufacture of rails. 
There were also diagrams of Mr. Benson’s gas generator referred to 
in the discussion, and a large model of the saime. On one of the 
centre tables was a model of a new double rail mill, the invention 
of Mr. Brown, the son, we believe, of Mr. J. Brown, the inventor 
of the rotary blooming machine. The great length to which our 
report extends prevents us from saying anything just now as to 
the merits of these inventions. 

Messrs. E. P. and W. Baldwin, of 
hampton, exhibited some specimens on sheets and 
plates which left nothing to be desired as regards quality. 
On the same table was a novel and — safety lamp, 
the invention of Mr. Yates, of Duke-street, Any attempt 
to unserew the bottom of the lamp to obtain a light for a pipe, &c., 
releases a trigger which puts the lamp out at once. The same end 
has often been attained by other ineatis, but not, we think, with 
such certainty and simplicity. The — are fitted with 
powerful bull’s eye lensrs, which so increase the light that a wick 
of only half the usual size is used. 

The principal attraction of the evening was, however, the appa- 
ratus exhibited by Mr. Browning, which consisted of a large collec- 
tion of Gassiot tubes actuated by several inductoriums by Apps. 
The effect of the tubes when lit up was excessively beautiful. A 
number of fine spectroscopes attracted no small attention. The 
pocket microscopes exhibited, although of small size, have never 
been surpassed in clearness of definition and extent of field. The 
president's guests passed a very pleasant rp tein de ey separating 
tilla late hour. On Thursday (yesterday) a large y of members 
of the members of the Iron and Steel Institute proceeded to 
Woolwich to inspect the arsenal, returning to Greenwich to 
luncheon in the afternoon. 

The proceedings on Wednesday morning commenced with the 
reading, by the secretary, of the report of the council for the 
year ending 3lst December, 1869. 

‘*In presenting their first report they think it desirable to record 
briefly the history of the Iron and Steel Institute. The proposal 
for the establishment of the society was submitted to a meeting of 
the northern iron trade, held at Newcastle-on-Tyne, September 
29th, 1868. The suggestion was oo and a provisional com- 
mittee, including representatives of each iron-making district, was 
at once nominated. This committee adopted means for canvassing 
the leading members of the iron and steel trades ; and the result 
was that by the beginning of 1869 the number of gentlemen willing 
to become members was sufficient to justify the formal esta- 
blishment of a technical institute for the iron, steel, and allied 
trades. At a general meeting of the provisional members, held in 
London, in February, the Institute was regularly constituted, and 
the Duke of Devonshire consented to accept the position of pw 
dent for the first two years, The inaugural meeting was held on 
June 23rd, in the hall of the Society for the Encouragement of 
Arts, Manufactures, and Commerce, which was kindly placed at 
the disposal of the Institute. _On that occasion the noble presi- 
dent delivered an exhaustive and comprehensive inaugural address. 
The next meeting was held at Middlesbrough, on September 22nd 
and 23rd. The arrangements for this meeting were made by the 
North of England iron trade, to whom the council are desirous of 
tendering their best thanks for the hospitable manner in which the 
members of the society were received and entertained on that 
occasion. The following papers were read and discussed at this 
meeting :—‘On the Development of Heat and its Appropriation 
in Blast Furnaces of Different Dimensions.’ by Mr. Isaac 
Lowthian Bell. ‘On Siemens’ Regenerative Furnace, and its 
Application to reheating furnaces connected with Rolling 
Mills, by Mr. J. T. Smith. ‘On the Manufacture of 
Rails, by Mr. Edward Williams. ‘On the Siemens-Martin 
Process of Manufacturing Steel,’ | Mr. R. Howson. ‘On 
a New Process of Refining Iron,’ by Mr. J. Palmer Budd. 
Four other papers on the programme had to be held over until 
the following meeting. Facilities were afforded the members for 
inspecting the various ironworks, mines, shipbuilding establish- 
ments, foundries, and engineering works in the Cleveland district. 
On December 2nd, a meeting was held at the South Kensington 
Museum, by permission of the Lords of her Majesty’s Privy Council. 
The following papers were read :—‘On Improved Machinery for 
Rolling Rails,’ by Mr. Wm. Menelaus. ‘On the Generation of 
Combustible Gases under Pressure,’ by Mr. G. H. Benson. ‘On 
a Fire-Brick Hot Blast Stove,’ by Mr. Thos. Whitwell. The 
papers read by Mr. I. Lowthian Bell and Mr, J. P. Budd at 
Middlesbrough were also discussed at this meeting. There 
has been a steady accession of members since the society 
was established. At the end of December the Institute num- 
bered 292 members, and a considerable addition will be made 
to the list at this general meeting. It was originally intended 
to hold four omueel meetings of members in each year—two 
in London, and two in the provinces ; but the council wish now 
to yropose that the number of general meetings be reduced 
to two, and the proceedings on each occasion extend over 
several days. A modification in the rules embodying this 
change will be submitted together with several minor altera- 
tions that will be necessary, if the number of meetings is 
reduced. The council will also bring forward a few other altera- 
tions in the rules, which they suggest should be made in order to 
remedy some defects found to exist with respect to the election of 
members of the council. During the current year it is proposed 
to hold two meetings—the present annual meeting, and a frovin- 
cial one in September. A cordial invitation has been received 
from the iron trade of South Wales, and the council recommend 
that this invitation should be accepted, and that the meetin; 
should be held at Merthyr Tydvil on the 6th of September an: 
following days. With a view to render the ‘Transactions of the 
Institute’ more useful to the members the council propose they 
shall be issued in the form of a quarterly journal, and that in 
addition to full particulars of the society's ings, each num- 
ber shall contain an abstract of scientific memoirs, = 

papers, or discussions bearing upon the iron or steel trades, an 

which appear in the home or foreign jo . They propose also 
that members should be invited to contribute short notices of 
matters relating to the metallurgy of iron or steel, but 

which may not be of sufficient importance to form a 

communication for discussion at e general meetings. 

The council have had under their consideration the desirability of 

appointing a committee to report upon the question of mechanical 

puddling. They believe that very great service would be done to 
the trade in general if afew practical members who can devote 
some time to the investigation would undertake to report upon 
this important subject, and they accordingly recommend that 
such a committee be forthwith appointed, | that a reasonable 
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sum be placed at their disposal for the purpose of the inquiry. The 
council have also had under their consideration the feasibility 
of taking some steps for obtaining a more comprehensive and 
reliable record than now exists of the character and distribution 
of the iron ores of Great Britain. They ‘have placed themselves 
in communication with the Geological Survey, and have requested 
that the publication of the ‘Analyses of Iron Ores,’ commenced 
several years ago, might be completed. Also that the officers of 
the survey might be allowed to report more fully upon the distri- 
bution of hematite and other iron ores in those parts of the 
country which were surveyed before so much interest attached to 
the existence of the purer classes of iron ores, The survey was, 
however, unable to entertain the request of the council. As the 
latter believe it to be a matter of importance to the iron and steel 
trades that the analyses of our native iron ores should be com- 
pleted in an authoritative manner, and that more precise and 
reliable information than is at present available should be obtained 
relative to the distribution of iron ores in this country, the council 
recommend that a committee be appointed, and requested to fur- 
nish a preliminary report upon this subject at their early con- 
venience. The council have given some attention to house accom- 
modation for the Institute. They have not done anything in this 
matter at present, however, because they were unable to determine 
even approximately what would be required by the society. But 
books, periodicals, &c., are beginning rapidly to accumulate, and 
the subject of house accommodation in London is becoming more 
pressing. Under these circumstances the council have been glad 
to notice a movement for the erection of a block of buildings, 
which should be sufficient for the purposes of a number of scien- 
tific societies. They would recommend that the Institute should 
support this movement, and if eventually found practicable, 
should endeavour to make arrangements for obtaining accommo- 
dation in the proposed buildings. The accounts to be presented 
by the treasurer include the expenses connected with the esta- 
blishment of the Institute, and are for the fifteen months ending 
3lst January.” 

The report was received and adopted. 

The treasurer read a statement of the accounts from October, 
1868, to December, 1869. The receipts consisted of subscriptions, 
paid up, £602 14s.; not paid up, £1010s.; total, £613 4s. The 
disbursements included secretary’s remuneration, £250; special 
grant to secretary, £50; printing reports of transactions, adver- 
tising, £132 14s. 1d.; meetings, travelling, and office expenses, 
£196 9s. 2d.; reporting, £11 4s.; total, £640 7s. 3d. The balance 
due to the treasurer was £37 13s. 3d. The treasurer explained 
that deducting £120, which represented something special, owing 
to the formation of the society, or to that which was due to the 
first three months in respect of which no subscriptions were paid, 
the income would have exceeded the expenditure by about £100, 

The statement of accounts was received and adopted. 

Sir John Allen moved the appointment of a sub-committee to 
report upon the question of mechanical puddling. It was a very 
important subject, and he did not think it could be agg in 
better hands than those of Mr. Menelaus, Mr. Kitson, Mr. Low- 
thian Bell, Mr. Williams, and Mr. Fowler. 

The Chairman: And yourself. 

Sir John Allen: I cannot put myself on. 

Mr. Fowler seconded the proposition. A more important sub- 
ject could not well occupy the attention of the Institute than an 
inquiry into the character of mechanical puddling ; not only from 
the great advantages to be derived from the inquiry, but from the 
constantly increasing difficulty of dealing with puddlers, which 
must sooner or later attract the attention of ironmasters. His 
firm had erected a small forge ahont two years ago, chiefly for the 
purpose of manufacturing well stairs, and they adopted exclusively 
the system of mechanical puddling. They had six double furnaces 
at work. A few figures of the results would enable them at once 
to understand how far the advantages up to this point of mechani- 
cal puddling were apparent. They had some difficulties in dealing 
with the men, and with the puddling in the first instance, but 
those difficulties had been gradually overcome. These six furnaces 
had produced during the last four months at the rate of 264 tons per 
week for each furnace. The yield of iron involyed a loss of 11°33 
7 cent. The quantity of coal used per ton of puddled bar was 

9 cwt. 1lb. Now he came to what was most important— 
the wages of the workmen. They employed twelve puidlers, 
two to each furnace ; and each puddler had two under-hands. To 
one of the under-hands he gave 5s. oo, to the other 4s. 6d., 
and, in addition, the puddler paid 3s. 6d. a week for getting up 
his furnace. The wages which the puddler received, after paying 
all these charges, averaged 11s. and a fraction per day, the highest 
getting a little over 14s , and the lowest 9s. The number of heats 
was five, and the quantity of iron puddled 12cwt. In the first 
instance they puddled only 9 cwt., but gradually increased it to 
12 cwt.; and there would be no difficulty in increasing the quan- 
tity. The only difficulty related to the boring, as the oxidation 
went on so rapidly. But, mechanically, there was no difficulty in 
puddling a ton. He believed the results were better than what 
could be got by hand puddling. 
he Chairman thought a strong case had been made out for the 

tment of a committee. 

committee was thereupon appointed. 

Mr. Lancaster, M.P., moved the next resolution: ‘‘ That 
Messrs. Dale, Woodhouse, Smith, and John Bell, be a sub-com- 
mittee, to report upon the analysis of iron ores, and upon the dis- 
tribution of hematite iron ores throughout Great Britain. It was 
an important subject, and he believed that the collection by this 
committee of all the information that could be collected together 
would probably lead to a further inquiry of a more comprehensive 
nature. 

Mr. Smith seconded the resolution. He hoped too much would 
not be expected from the committee, for the subject was a very 
large one, and one that must attract a large amount of attention 
from people connected with the iron and steel trades. The duty of 
the committee was to make a preliminary report, and he hoped that 
when the association was in a more commanding position the in- 
quiry would be carried out in a more comprehensive way, so as to 
be able to hand down a useful report for the iron trade to fall 
back upon when iron ores became more scarce than they were at 
present. 

The resolution was carried. 

Mr. Whitwell and Mr. Head were appointed scrutineers to open 
the voting papers for the election of members and of officers, and 
the secretary explained the verbal alterations that were proposed 
to be made in the rules, 

Mr. Fothergill, M.P., said it gave him great pleasure to hearthat 
it was the intention of the association to hold their next meeting 
in South Wales. He could assure them of a hearty welcome, and 
that every information relating to the iron manufacture in South 
Wales would be placed before them. 

Mr. Crawshay supported the assurance given by Mr. Fothergill. 


On IMPROVED MACHINERY FOR ROLLING RAILS. 


At the December meeti:g a paper on this subject was read by 
Mr. Menelaus, of Dowlais, and it now came on for discussion. 

Mr. Williams thought the mode adopted 1 Bog Menelaus 
would be a great advantage in forges and mills w at presentan 
immense deal of work was done by manual labour. He could con- 
ceive no circumstances more favourable for the introduction of 

inery than those which appertained to the moving 
about of masses of iron in extensive forges and mills. The 
masses of iron in rails were ost always about the same 
weight, they had to be started from a certain position, moved 
always to a certain point, and the finished material had to be 
left again at another fixed point. There was, therefore, not that 
element of difficulty which there would be were the distance over 
which the mass of iron had to be taken variable. No doubt 
there would be difficulties in the way jof Gooey Sey materials 
which did not . to cold. But he was sure that the system 
commenced by Mr. Menelaus would extend, and that before long 
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they would be able to do most of the work now done by manual 
labour by the application of machinery. Lies pe he though’ 
be hastened in that direction by the increased cost of labour, an 
by the difficulty of controlling it when obtained. Mr. Menelaus 
in his paper also spoke of the application of the system of roll 
before roll. He would ask that gentleman whether the advice he 
gave for the adoption of five pairs of rolls, one in advance of the 
other, in a roll-mill in France, had been carried out, and if so, 
with what result. In the North they were beginning to consider 
the question of roll before roll; and if there was a reasonable 
chance of success, it would be to their interest to adopt the 
system. 

Mr. Fothergill said he had had the opportunity of seeing the 
mill in operation, and although he saw it under some disadvantage, 
inasmuch as from some cause the iron was obliged to be brought 
out a little before it was perfectly heated, yet the iron that was 
not perfectly heated rolled into a perfect rail. The machinery 
worked remarkably well. A heat which he should scarcely have 
ventured to allow to pass on into the finishing rolls in the ordinary 
system of rolling, for fear of making a waste rail, did make a most 
excellent rail. He should like to ask Mr. Menelaus as to whether 
he still continued to approve the principle as much as he did when 
he explained it, and also whether that mode of manufacture did 
not result in a more homogeneous and a better welded rail than the 
ordinary manufacture. He also wished to ask another question. 
There was a plan by which the to-and-fro motion was vbtained by 
two pairs of rolls, one in front of the other, using the rolls alter- 
nately by means of having an open space in the front pair of rolls, 
whichever pair might happen to be in front, by which means you 
might roll the rails out backwards and forwards. He should like 
to ask Mr. Menelaus what he thought of that principle. 

Mr. Menelaus said with respect to the question of Mr. Wil- 
liams as to his knowledge of what was going on in France, he rather 
thought the mill was not finished. Last autumn they were going on 
with the patterns, but he was under the impression that the mill 
was not yet started. In France they had agreat advantage overus, 
because their orders ran in larger quantities, and they had not to 
change their rolls so often ; therefore, they were enabled to do 
more with one single machine than we were.! In Wales they could 
not use more than three pairs of rolls—roll before roll—to do the 
roughing. But in France they could put as many rolls as they 
liked, and they carried two grooves farther than he had done at 
Dowlais. With regard to Mr. Fothergill’s question, he did not 
claim for the mill any improvement in quality. His object was 
simply a question of reducing labour, which was now so expensive 
and so difficult to manage. They saved about 64d.aton. One 
great merit of his machinery was that it did not make cobbles in 
the blooming or in the roughing. Mr. Fothergill had also asked 
his opinion about Mr. Brown’s system. He would rather not give 
it. It was a very clever and ingenious method of rolling rails 
backwards and forwards. Mr. Brown cut out a portion of the roll 
opposite the groove. He had two pairs of rolls, and he passed the 
iron through a blank space in one pair, and through a groove in 
the other. That unfortunately necessitated a double length 
of roll in the ordinary system of rolling. Taki into 
account the very heavy capital invested in rolls in ales, 
the cost of introducing Mr. Brown’s scheme would more 
than outweigh any advantage. In Dowlais, they rolled on pre- 
cisely the same principle, but he would get over the difficulty by 
raising one pair of rolls slightly over the other. One was put in 
advance of the other, and a little higher than the other. So that 
the whole space was occupied with two pairs of rolls, and that 
mill had all the advantages of Mr. Brown’s, without any of the 
disadvantages. He considered that the plan they had been work- 
ing for years was better, simply because they occupied the whole 
length of the roll. The only disadvantage against the Dowlais 
plan, compared with Mr. Brown’s was, that they had to raise the 
rail the height of one roll; but he thought that disadvantage was 
more than counterbalanced by the amount of capital that was 
= compared with what would be required by Mr. Brown’s 
plan. 

Mr. Brown said Mr. Menelaus was in error in saying that his 
rolls were twice the length of the ordinary rolls. His rolls were 
exactly the same length, but the work was divided between the 
two pairs of rolls. There were three grooves in one pair of rolls 
and two in the other, making the rolls of the — length. 

Mr. Menelaus said that was quite true, but Mr. Brown forgot 
to say that he had two pair of rolls instead of one. He did not 
occupy the whole length of the roll in grooves ; he had two pair of 
rolls to do the work which they did in Wales with one pair. Con- 
sequently, Mr. Brown doubled the stock of rolls for every section 
of rails they had to roll. Every ironmaker knew that if they had 
to double their stock of rolls it would be a very heavy item indeed 
in the outlay of capital. He had no doubt there were sections 
where Mr. Brown’s plan would work most admirably, where they 
had not to keep a stock of rolls; probably for bolts and squares 
the plan would answer. His objection applied to Mr. Brown’s 
scheme for rail rolling. 

Mr. Cowper said he should like Mr. Brown to give them some 
more information as to whether the system had been supplied to 
different mills, and whether he found the extra cost of the rolls 
seriously affected the price of the rails. 

Mr. Brown said his original object was to avoid raising and 
lowering the price. As they observed there was a certain space 
cut away in such pair of rolls, and they were also turned to a 
friction roll be against the blank roll, which turned it towards 
a groove that acted so as to carry the piece forward into it. By 
this method large quantities of rails would be rolled, and the next 
be kept cool, simply because the work was divided. With regard 
to Mr. Cowper’s question, there was none of those mills at work 
at present, but they were negotiating for one or two. 

Mr. Fothergill said with regard to the wear of the rolls, which 
was supposed to have some relation to the work they were doing, 
that was due to the rubbing of one roll against the other when 
they were in the standards. He {did not lose the opportunity of 
touching upon that point, because it was an important one. Many 
ironmakers endeavoured to make their rolls last long by a system 
of spare grooves, The spare groove was no use at all, because the 
spare owe was worn out as soon as the groove that was in use. 

herefore, there was no advantuge in dividing the work over two 
pairs of rolls; each pair would wear out as fast as if the work was 
done with it. 

Mr. Rennie said the double rolls could not be worn out. There was 
a blank which was doing no work, and you had to pay for two tons 
of rolls instead of one. The object of both systems was to get 
rid of reversing. At some mills L knew there were rolls 13in. in 
diameter, weighing several tons, which were reversed without the 
slightest difficulty, the engines running 60 and the rolls 30. Mr. 
Brown’s rolls reversed, and Mr. Ramsbottom’s rolls were reversed 
without difficulty. 

Mr. Menelaus could not allow his friend to find fault, either 
with Mr. Brown’s system or his own. He thought it was an im- 
portant ting fo do away with reversing, although it was quite 
true that rolls could be reversed by the ordinary method 
forty revolutions minute, and by Mr. Ramsbottom’s system as 


fast as you pl . The en mer he had tried to work out was 
to get the benefit of a high speed with the principle of reversing. 
When he desi that mill, ten or twelve years ago, Mr. Rams- 
bottom’s plan not come up, and, as far as he knew, there was 


no plan of reversing rolls above forty revolutions per minute. 
What he tried for was to get high speed rolls, 100 revolutions a 
minute, with the advantage of reversing. If he had to i a 
mill to-day, he would go to Leeds, to see what they were | 
with the friction surface roll, and he did not know that he w 

not adopt Mr. Ramsbottom’s plan. Whether they adopted the 
improved friction surface, or whether they adopted Mr. Rams- 
bottom’s plan, he was sure that the mill designed by Mr. Brown, 
but for the cost of the rolls, and the mill now working at Dowlais, 
would produce rails much ch than other systems. The re- 
versing system worked admirably for steel plates at low speed ; 
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but he thought it was a great desideratum to get the rolls run in “ag ate it. Formerly attempts had been made to generate gases 


one direction. 


Mr. Benjamin Walker said the friction surfaces of the roll in- | groove. 


vented by Mr. Kitson, of Leeds, were put together the other day, 
to seé if there was any impression made upon them, and they did 
not see any difference at all He had no doubt the mill would go 
on for years without any trouble. They reversed at sixty revolu- 
tions per minute. It should be borne in mind that the scheme 


ts under pressure, and he tried to follow in the same 

Very serious difficulties immediatel presented them- 
selves. In using the blast they lost access to the bars upon which 
the fuel must rest, and if they adopted a form of generator 


y blas 


' something similar to a blast furnace there was this diffi- 


| 


which was at work at Kitson’s was the first that had been made. | 


So far, there seemed to be no difficulty with the surface. There | through a hollow space. ) 
was no cross-strain. The clutch was entirely self-contained. They | from above with great ease and certainty. The 
had no pumps ; simply a steam cylinder acting upon a small ram | duced at the last meeting was somewhat complicate 


in a hydraulic cylinder, without any valve, so that there was no 
chance of valves getting out of order, There was no noise, and 


would slip. If it ran foul of the housings, all you had to do was 
to draw it out. With the ordinary clutch, when the plate had 
once got hold, you could not remove the clutch. There was an- 
other great advantage—it could be reversed close to the roller. 
ere was one mill they were making by which they were going to 
bloom the rails at a very low speed, and to make the man reverse 
it himself, by moving a small handle. The cost was not much 
more than the cost of an ordinary mill. They had got over the 
difficulty of breakage by taking off the fly-wheel. 
wheel off, they would not have much trouble in reversing at forty; 
and if they put 9 pair of cylinders in the place of the fly-whee 
there was no shock, it worked as noiselessly as could be desired. 
Mr. Williams thought it would be a mistake to alter the mill at 
Dowlais, and to put up another. He dfd not 
Menelaus that he would be wise to adopt another kind of mill in 
substitution of the one he put a oper years ago. He did not 
see, even for ordinary rolling mills, how the two pairs of rolls, end 
to end, and reversed by any means whatever, could be as easy to 
work at, or more economical than the system of two pair of rolls, 
one a little above the other, now in work at Dowlais; while for 
different sections of iron, such as girders, he did not think the 
system of two rolls would do at all, because they would have to 
move the girders sideways, which was an exceedingly difficult 
thing to do. In rail-rolling, if they had two pair of rolls, end to 
end, reversed on the Ramsbottom system, they must have two 
sets of men. He could not see what advantage there was in re- 
versing.. This mill at Dowlais had been worked on for several 
years without any difficulty. They had two sets of rolls running 
at 100 revolutions a minute, and they utilised every inch of the 
rolls. There was one objection to Mr. Menelaus’ mill in rollin 
girders with fine broad flanges, that when a bar returns through 
the upper , the end falls down upon the plate, that is, if it is 
not guided down. But the guiding it down with a hook was a 
very small affair, The hooker was there already, and must be 
there, either with Menelaus’ system, or Brown’s system, or Rams- 
bottom’s system. He did not think there would be any extra ex- 
pense whatever. He was strongly of opinion that there was no 
mill forrolling ordinaryiron that was betterthan the double mill de- 
signed by Mr. Menelaus, and no mill like it for rolling ordinary 
girders. He would ask Mr. Brown whether he thought it was at all 
likely that round bolts could be made in roll before roll—he 
did not see how it was possible. The present system of rolling 
bolts would have to be altered altogether. The bolt had to be 


e with Mr. 


culty, that the ashes would not always melt. He was induced 
to abandon such complications, and had recourse to a 
very simple plan by which the fuel descended gradually 
Such an apparatus could be watched 
. oe pro- 


| of the paper attempted to doa great deal, and by way of experi- 
| ment he might perhaps succeed in realising his expectations ; but 


With the fly- | 





turned up; it was not round at all until the last groove ; it was | 


oval, and the long axis of the oval was to be turned up at every 
groove. How that was to be done before rolling he did not know. 
Nothing was more difficult than to have the groove turned at right 
angles to the roll; if it 
tendency to turn down. 
of the bolt a little out of the parallel, but,with two or three pairs 
of rolls it would be impossible. 

Mr. Brown said you might roll them by operating in the first 
pair of rolls, and then going through the blank into the operating 
groove. 

Mr. Siemens said they had erected rolling mills at the steel 
works with which he was connected, and they had given every 
satisfaction. They rolled very difficult sections, very broad flanged 
rails; and there had been no kind of breakdown or trouble with 
the engine or rolls, If they must have reversing, the most perfect 
plan was to reverse the engine itself ; because, wherever they had 


was not at right angles the bolt had a 
They got over that by throwing the axis | 


the engine working onwards and they wanted to reverse the rolls, | 


they must have a jerk. One gentleman stated that the fly-wheel 


had been done away with to avoid the jerk. No doubt that was a | 


The fily-wheel was not the only part of the 


great advantage. 
the clutches 


engine that had momentum, and wherever they h 


they must have jerks in accommodating the one motion to the | 


other. 


Whereas, if they reversed the engine itself, there was no | 


jerk whatever ; and the whole machine being, as it were, a unit, | 
| be deemed an important one, because the production of pig iron jn 
the United Kingdom was such that every hundredweight of coke 


its acceleration and its retardation was exactly according to the 
work, If the griping of the roll was excessive, the engine would 
lower its speed, and the instant the resistance was overcome it 
would work at the highest speed. The roller could adapt his 
speed to the work with the utmost certainty and ease. As far as 
he could see, this system of reversing the engine with the roll was 
perfect, especially for heavy work. For lighter work the plan 
which Mr. Menelaus designed years ago, or the plan which had 
been brought before the meeting, might do; but for heavy work 
he thought reversing was the right thing. 

A gentleman whose name was not announced briefly confirmed 
Mr. Siemens’ statement. 

Mr. Walker said with regard to Mr. Ramsbottom’s system, two 
years ago they sent a pair of very large engines to a steam iron 
company in America to roll their heavy plates, and they had never 
given the least trouble, But there was this difficulty—a waste of 
power in having to stop the engine every time. If it was bad 
to have to reverse the rolls, he thought it must be woise to 
have to reverse the engine. When they reversed the roll by 
means of hydraulic power, and when they removed the fly-wheel, 
the friction was gentle, and there was no shock whatever. But 
when they wanted to reverse the engine they had to put the 
steam on to the piston to get it to go. Inthe other case there 
was a certain amount of oily pressure on the clutch, consequently 
there was no difficulty in starting the rolls from a state of rest. 

Mr. Nasmyth said as Mr. Ramsbottom’s system had been men- 
tioned he did not wish to detract from the merit that was so justly 
due to that gentleman for dispensing with the fly-wheel in rolling 
mills and reversing. But he ought to state that he had received a 
most handsome letter from Mr. Ramsbottom, giving him the 
credit for having originated the idea. He was always convinced 
that the presence of the fly-wheel ina rolling mill was a nuisance, 
and he had endeavoured to get rid of it by adopting the link 
motion, acting through an elastic medium. The link motion wasa 
simple and beautiful means of reversing machinery through an 
elastic medium. There could be no jerk. Any one who had seen 
his steam hammer would have observed how smoothly and 
noiselessly it worked. There was plenty of momentum there, but 
being reversed by an elastic medium by steam, the most perfect of 
all springs, there was no shock at all. 


THE GENERATION OF GASES UNDER PRESSURE. 

The Chairman said the next subject for discussion was a some- 
what important one—viz., the generation of combustible gases 
under pressure. No doubt, under any circumstances, that would 
have been an important paper, but looking at the fact that there 
was a great movement in favour of using its fuel in its elastic 
instead of its solid form, it came with peculiar interest before the 
meeting, and perhaps Mr. Siemens would kindly make a few 
observations. ’ 

Mr. Siemens said that putting fuel in the form of gas before it 
was used had the advantage that they could heat it before it was 
burnt, and in doing so a got rid of a great deal of inconve- 
nience arising from the ashes. They were also able to obtain 
higher degrees of heat without intense draughts, The mode of 
generating these gases should be as onale as 
endeavoured to render his apparatus as little complex as he could 





possible, and he had / at the mercy of the individual under whose superini 
placed (Continued 


there did not seem the least chance of breakage, because the clutch | he (Mr. Siemens) thought, judging from his own experience, Mr. 


Benson would find in using ordinary fuel his apparatus would 
very soon come to grief. He was, therefore, a strong advocate for 
having the gas producer worked by ordinary currents of air, and 
without any such complications as were shown in the drawing. 

Mr. Fothergill asked whether combustion under pressure in 
itself gave greatly increased heat? Whether the simple fact of 
its being under pressure greatly intensified heat? Supposing the 
pressure of the atmosphere, instead of being some 15 1b. on the 
square inch, were some 30 lb., would the temperature be greatly 
intensified by that state of things? 

Mr. Siemens said if they were to compress common air to 15 lb. 
above the ordinary atmospheric pressure its temperature would be 
raised to about 210 deg. Fah., supposing the original temperature 
to be about 60 deg. ; but if they were to take products of b 
tion at, say, 2000 deg., and compress these products uf combustion 
to double that pressure, they would get a ve 
temperature. It would perhaps rise up to3000 s-. speaking rosghly. 
In the same manner, if they compressed atmospheric air before 





combustion, and let it enter into combustion under that pressure, | 


they would get a greatly increased heat from that combustion. 
But as applied to a gas producer, that heat would be of no use. 
The gas producer was not to work at the maximum temperature, 
but rather at the minimum. They simply wanted to convert the 
fuel from a solid into gaseous condition, and the heat that remained 
in the gaseous fuel must necessarily be lost, either wholly or 
— before they could bring it to the point of production. 

herefore there could be no advantage, in the case of the gas pro- 
ducer, in carrying on that operation under pressure. 

Mr, Benson, in reply, said it was only after he had seen the admir- 
able furnaces made b; Mr. Siemens, and what they could do, that he 
was impressed with the idea that perhaps something further might be 
done, and was ready to make someinvestigation into the subject. Mr. 
Siemens found fault with the complexity of his gomee y buta good 
many valves shown on the drawing were only used for special 
purposes, and were not required in ordinary work. When he first 
commenced his experiments he found, as Mr. Siemens found, that 
he could not work with any high pressure with the fuel resting on 
the bars, for the bars melted — In the same way he added 
flux, and the flux ran down the brickwork, and it was only after 
he adopted the inclined plane, as mentioned in his paper, that he 
entirely overcame the difficulty, and the apparatus worked suc- 
cessfully. This apparatus was for non-caking coal, and he after- 
wards adopted another apparatus to try caking coal with two 
inclined planes. Mr. Fothergill had spoken as to combustion and 
pressure. The pressure was only great enough in this generator to 
cause the pressure in the furnace. The whole thing was arranged 
just like an ordinary blow-pipe flame, and the gas was got under 
such a pressure as to create intense heat. 

FrrE-BRICK Hot Biast Stoves. 
aper for discussion was one read by Mr. Thomas 
P Stockton, on a fire brick hot blast stove. 





The next 
Whitwell, o 


The author | 


much greater rise of ; 








Mr. Whitwell said that during the last six months they had | 


burnt 174 cwt., as compared with the 18 cwt. set forth in his 
paper, and, as a consequence, the average of heat was somewhat 
higher. The total quantity of iron made in the last six months 
averaged 401 tons a week, of which 85 per cent. was grey, and 
only 2 per cent. white. The total quantity of white iron made 
during the year, out of upwards of 19,000 tons, had been only 
400 tons, which of itself spoke to the regularity of the furnace 
and the regularity of the heating of the bricks. 

— Grace the Duke of Devonshire having arrived, took the 
chair). 
Mr. Lothian Bell said that there was certainly no question at 
the present + in ec tion with the iron trade of greater 
importance than the one before them, and its importance had been 
recognised by the fact that the very same subject had been brought 
under the notice of the Mechanical Engineers at two or three 
of their meetings. It was not surprising that this question should 





saved upon a ton of pig iron represented nearly half a million tons 
of coal saved per annum. here was also another matter of 
importance, namely, that all mineral fuel contained at least one 
substance which was considered to effect, prejudicially, the quality 
of iron; and, therefore, whether they regarded the question as 
one of economy of cost or of quality of products, it was 
worthy of their attention. They were greatly indebted to 
Mr. Whitwell for having brought before them a question bear- 
ing so directly upon the economy of fuel as that of super- 
heated blast, and they were further indebted to him for the 
mauner in which he had submitted his views to their consideration, 
and for the very fair and impartial account of what he had him- 
self witnessed. Mr. Whitwell claimed for his stoves a greater 
economy in smelting pig iron than had been obtained from the 
use of any other plan, and stated that it had been distinctly 
proved that an additional temperature of blast had produced a 

roportionate saving of fuel. The matter divided itself into two 

istinct and natural heads—first, the use of the fire-brick stove as 
& mere means of raising the temperature of the air; and, secondly, 
the advantage whiich it p 1 doubtedly over a cast iron 
stove to supply the iron smelter with a temperature utterly 
beyond the reach of cast iron stoves, 
remarks upon both of these heads. The first cost, and the 
durability and cost of worki 
burnt in the stoves and under 





ilers, must be necessarily con- 


sidered, and he yy a that complete fairness had not always | 
re-brick stove, on the ground that in com- | 


been dealt out to the 
paring the cost of the stove filled with fire-brick with that of the 


He proposed to make a few | 


CHEMICAL SOCIETY. 


At the meeting of this Society held on May 5th, Professor Wil- 
| liamson, F.R.S., president, in the chair, the following gentlemen 
were elected fellows :—G. Matthey, T. Steel, and T. Allen. Mr. 
Brown read a paper ‘‘On Vapour Densities,” wherein he gave a 
historical review of the various methods employed for the deter- 
mination of vapour densities. Mr. Church communicated the 
analyses of two Cornish minerals. The one, restormelite, is a 
variety of kaolinite, standing nearest to the lithomarge group. It 
contains besides alumina, silica, and water, its chief constituents, 
about 7 per cent. cf soda and potash, and traces of iron and 
magnesia. It seems to have preserved in its alkalies more evident 
traces of its feldspathic origin than usually are found in such 
| alterative products. The figures Mr. Church obtained in his 
| analysis are pretty well expressed by the formula of kaolinite, 
| Al, O;, 28iO, + 2aq., if we suppose a partial replacement of hy- 
| drogeu by solium or potassium, and of aluminium by iron. The 
| other of the above-mentioned minerals is chalcophyllite. The 
| recorded analyses of this beautiful mineral were so unsatisfactory 
| that Mr. Church thought it necessary to submit it to a new inves- 
| tigation. This analytical result led to the formula & C9, Al,, 
O,, As,, O, + 24aq. The substance cannot be dried even in 
vacuo without an entire change in its appearance. . The trans- 
pene beautiful green crystals become opaque, and of a more 
lueish tinge. The changes correspond to a loss of 13°79 per cent. 
of water. Messrs. Bolas and Gloves communicated a paper on 
their newly discovered tetrabromide of carbon, CBr,. This com- 
bination can be obtained by various methods, amongst others by 
heating bisulphide of abe with bromide of iodine in a sealed 
tube to a temperature of 150 deg. Cent. for about forty-eight 
| hours. The bromide of iodine can also be replacedby terbromide of 
antimony. Carbon tetrabromide is a white crystalline substance, 
| melting at 91 deg. Cent., insoluble in water, but readily soluble in 
ether, chloroform, benzol, American oil, and hot alcohol, from 
which it is deposited on cooling in lustrous crystalline plates. So- 
; dium amalgam reduces it first to bromoform al then to 
methylene dibromide. The authors propose to carry on the inves- 
tigation of this interesting cunpetad, 





STRIKE OF ITRONFOUNDERS IN PARIS. 


Tue dispute between the men and their emplo ers ‘still pro- 
ceeds. The former having made their demands, the latter have 
answered in very decided terms. The men, having appealed to the 
“immortal principles of 1789,” the employers say :—** Consider- 
ing that the immortal principles of 89, conquered and proclaimed 
by our fathers, have for their basis ‘ Liberty of all and for all,’ 
that consequently the rights and duties of each citizen are 
limited by the rights and duties of his fellow citizens, that it is an 
act of justice to resist demands which tend to deprive a part of 
the community of the liberty of arrangements which in a free 
country can only be that of offer and demand—the basis of the 
organisation of labour in civilised society.’ We give the 
following answers to the demands of the workmen :—(1) 
*The day’s work to be paid at the rate of sixpence per hour, 
as a minimum, for all moulders without distinction who have had 
four years’ experience ; the maximum to be settled between work- 
men and employers.”— Reply: ‘*‘ This demand is unjust, for its 
effect would be to shut out all young workmen whose ability is 
not sufficiently developed to allow of the masters employing them; 
and it is inhuman, for its immediate consequence would be the 
discharge of all old workmen, whose infirmities have rendered them 
incompetent. The masters can neither accept a minimum nor a 
maximum ; no one has the right to fix beforehand the price of a 


| day’s work, it can only be arranged from time to time, by agree- 


ment between employers and workmen, according to the capacity 
of the latter, and also according to supply and demand.” 
(2) ** Complete and immediate suppression of piece-work and job- 
| work,”—Reply : ‘* Impossible to accede to this, either in principle 
or justice. In principle, because it is well known by experience 
that these methods are the tirst steps in the emancipation of the 
workman, for it enables him to develope his activity, intelligence, 
and acquired skill for his own profit. In justice, because you can- 


| not take away the right of any one to work in the way that suits 


, and the absolute effect of fuel | 


ordinary iron stove, they invariably assumed that each class of | 


stove was called upon to discharge precisely the same duty. 
That was not the case. It was, therefore, utterly unfair 
to charge this modification of Siemens’ stove with being 
a very expensive class of stove, when through its instru- 
mentality they were called upon to raise the temperature o 
the blast it oupetied to 1400 deg., and contrasted its cost with 


that of a stove which was only discharging the air at 1000. It was 
by no means difficult to e a proper allowance for that. Mr. 
Whitwell’s four stoves cost something like £3000, and he very 


little doubt that three of those stoves, which would cost £2250, 
would be able to discharge the duty of heating the same volumes 
of air up to 1000 deg. which required four stoves to heat up to 
1400 or 1500 deg. Four stoves at the Clarence Works, which 
had been in use for the last five years without requiring repair, 
cost £1500. They had made 80,000 tons of iron already, and they 
might fairly look for 100,000 tons of iron being made through their 
agency. He then went through a series of calculations, which 
resulted in showing that the cost of plant for smelting iron, 





taking the questi of superintend into consideration, 
as compared with castiron stoves, would show a balance 
in favour of the Siemens-Cooper stoves of 1}d. per ton. 


It was true that the fire-brick stoves enjoy other ad- 
van Every stove filled with metal pipes was liable to 
be destroyed at any time. The whole apparatus was entirely 

intendence it 
was on page 394), 


aed 


him best. If the employer offers an unremunerative price he 
cannot force anyone to accept it. Further, those modes of work- 
ing open a certain road for the amelioration of your position, and 
lead peacefully to the elevation of wages.” (3) “Suppression of 
all overtime, ordouble payment for such hours, Sunday to countas 
overtime; the day to be fixed, as formerly, at ten hours.” Reply: 
* Foundry work from its very nature renders extra hours of 
labour necessary, and for which extra wages cannot be accorded ; 
and Sunday work being voluntary cannot be counted as overtime.” 
(4) *‘Foremen and heads of shops to be nominated by the masters, 
and then discussed and voted by the men.” Reply : ** This claim 
is so contrary to the principle of liberty and to common sense that 
it can only be met by refusal.” We congratulate the Parisian 
founders on meeting the demands of the workmen in such an 
open and determined manner ; if strikes cannot be settled by free 
discussion they stand self-condemned. But we are convinced that 
all reasonable demands can be settled by honest discussion, and 
that only tyranny on either side can stand in any danger from the 
publicity of its claims and arguments. 





MAYNARD’S BRIDGES. 

WE are indebted to Mr. H. N. Maynard, M.LC.E., of the 
Viaduct Works, Crumlin, for the drawings of a novel description 
of bridge invented and lately patented by him. a - 

This description of bridge is intended to be used in positions of 
great difficulty, where transit has to be performed by mules, pack 
animals, or by manual labour. For military i also the 
constructed of these bridges would prove well suited, being so 
designed that no single piece will weigh more than 80 1b., while no 
riveting is required; and the materials being for the most part 
of wrought iron tubes, buckled plates (Mallet’s), corrugated or 
plain sheet iron, rod iron, wire rope, and belts, the materials 
can also be used for the various purposes of the sapper’s work, 
thereby saving a large amount of transport. 

These bridges are constructed on the lattice principle, the com- 
pression members bein, composed of short lengths of wrought 
iron tubes, either bolted together by flanges, or, for smaller spans, 
fastened with core pieces screwed into the ends of the abutting 
tubes, to which are attached small plates of wrought iron bolted 
between the flanges of the tubes, and projecting above and below 
them. To the lower part of these last named the vertical struts 
and the diagonals pod. To the upper part of the plates the 
angle or T iron transverse connecting pieces are attached, these 
also serving as supports for the platform. The tension members 
consist of bundles of hoop iron, wire rope, steel or iron rods, 
attached to the vertical struts by means of small wrought iron 
clip plates and bolts. These bridges can be made of various 
widths without altering the material, by using more girders; de- 
viation in the length of a bridge up to 60ft. span requiring almost 
no alteration in the materials; but for large spans tubes of a 
greater sectional area and more wire ropes will be required. For a 
span of 60ft. in length, a bridge such as shown by the illustrations, 
2lft. in width, would be quite sufficient for all purposes of 
ordinary traffic, Such a bridge consisting of six girders, as 
shown, covered with plain wrought iron sheeting, Mr. May- 
nard asserts will carry a load of 96 lb. to the square foot, in 
addition to its own weight, without straining the iron more than 
5 tons per square inch in tension, and 4 tons per square inch in 
ression; the total weight of the ironwork not exceeding 





19 to The following is a schedule of the various parts of the 
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illustrated bridge, with the approximate weight of each piece :— 
Seventy-two wrought iron tubes, with flanges at both ends, 80 1b. 
each ; twenty-four wire ropes, coiled separately, 80 lb. each; 
twelve wrought iron bearing shoes, 73 Ib. each ; twelve bed plates 
(wrought iron), 241b. each ; 144 diagonal bars (wrought frou), from 
20 Ib. to 301b. each ; sixty-six vertical struts (wrought iron), from 
241b. to 801b. each ; forty vertical cross bearing rods (wrought 
iron), 12 Ib. each; twenty bottom bracing rods (wrought iron), 
20 lb. each ; 168 flooring plates, 3ft. by 2ft. Gin. (wrought iron), 
75lb. each ; forty-eight T-iron jointing strips {eect 10ft. long), 
70 lb. each; twenty-six L-iron jointing strips (each 10ft. long), 
80 lb.; two packages of bolts and sundries, , oF 
piers, where such are required, are constructed of wrought iron 
tubular screw piles, of similar lengths to those used in the com- 
pression saahillens of the girders, having separate wrought iron 
screw flanges bolted to the ends of the piles. 

Referring to our illustrations, shows an elevation of a girder 
as applied to a bridge or jetty, also a plan showing portion 
with the flooring removed, parts being composed of buckled plate, 
of plain sheet iron, and also where corrugated iron is The 
next two figures are sections of same. We also give a plan and an 








elevation of a wrought iron pier, accompanied by the details, 
with some modifications of various parts of the original idea. The 
girders are composed of wrought iron tubes of short lengths pro- 
vided with flanges at each end, by means of which they are bolted 
together through the junction plates of the vertical struts, as 
shown in detail, orin a piece of tubular section; an H, T, or trough- 
shaped section, as shown, may be employed for the compressed 
member. At the ends of the girders the flanged tubes of the com- 
pression beam are belted to a transverse plate in the bearing shoe, 
as shown. To the front end of the bearing shoe are attached 
the ends of the wire rope, constituting the tension mem- 
ber of the girder, the ends of the rope being for this purpose 
secured in tapering sockets formed on screw bolts, which 
pass through a strong transverse bar secured to the side plates of 
the ing shoe. Again, sockets may be formed separate from 


| the bolts, provided with eyes, whereby to connect them with 


corresponding eyes on the screwed bolts, as shown. The wire 
ropes are connected to the struts, being made to pass between the 
under side of the plate of the latter and a plate bolted to it, so as 
to nip the wire ropes between them. In place of the wire ropes 
‘bundles of hoops, bar, rod iron, or steel may be employed, 
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the attachment to the struts being shown in section. The 
strands are held in position by upper and lower cast iron 
distance pieces, or clips secured by bolts. The connecting 
plates at the top of the struts, through which the compression 
tube flanges are bolted to each other, are extended upwards above 
the tubes, and serve as points of attachment for the transverse 
bearers of T or L iron, which carry the flat, buckled, or corru- 
gated iron plates which form the roadway, as also the diagonal 
bearers. The several girders are braced together by diagonal 
rods, and angle iron connecting pieces i 1, secured to the 
projecting plates at the ends of the struts. The piers 
are also constructed of short lengths of wrought iron tube 
bolted together, and having connecting or tie plates inter- 
posed between the abutting flanges to which the diagonal bracings 
are attached; nm m is a transverse girder connecting the two 
pe parts of the pier, and serving as supports to the main 
ers, 

We are assured by Mr. Maynard that the cost of the whole 
structure above described is but a shade more than the cost of 
ordinary lattice girder work. The arrangement is very ingenious, 
‘ and deserves the attention of civil engineers. 
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THE PARIS CONSPIRACY BOMB. 


EXTERNAL VIEW 





J. Swan 


ALTHOUGH many of the French journals have questioned the 
reality of the recently discovered plot to assassinate the Emperor 
of the French, there can be no question that bombs suitable to the 
purpose have been made and are in the hands of the police. 
are enabled to lay before our readers an engraving of these 
curious missiles, prepared to a scale of one-half the original size. 
The shell consists of two discs of cast iron, fastened together by a 
bolt in the centre. Round the periphery are eighteen holes, in 
each of which is placed a common nail when the bomb is about to 
be used. The radial holes are cast in the disc, and great care has 
evidently been used in arranging them accurately. When the 
nails are in their places no provision, other than the grip of the 
edges of the discs, is made to prevent them from being forced in, 
so that altogether this would not have been a very pleasant piece of 
apparatus to have had much to do with. In the circular hollows 
round the discs are placed four glass tubes containing the explosive 
material—either a fulminate or picrate ; and these, too, are not 





We | 


TRANSVERSE SECTION 


fixed in their places, so that a tolerably severe shock against a 
hard body would probably be sufficient to cause explosion inde- 
pendently of the nails. The uppermost of the radial openings 
is not fitted with a nail, but it receives instead a loop of iron wire, 
| which, however, is so small that it only just admits three fingers 
| of an ordinary sized hand of aman. On the whole these shells 
afford evidence that they have been made by experienced work- 
| men. The cast iron is of excellent quality, made by the remelting 
| of already fine iron. The moulds in which the castings were made 
| must have been good, since the surface of the castings is remark- 
| ably smooth. The arrangement of the apertures is also good, and 
| marks exist on the edges by which the proper placing of the discs 
| in contact may be secured. With the exception of the glass tubes, 
however, the rest of the shell is clumsy. The holding bolt is of 
| the commonest description, as are also the nails, and the hand 
loop »~ eee been made by some one not accustomed to work 
in metals, 
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It is supposed that the intention was to throw these projectiles 
from some elevated place, such as the upper windows or the roof 
of a house, since the secret transport of the bombs after they were 
once loaded would have been almost impossible, and also because 
it was clearly intended that they ell fall on their edges, and 
not on their sides, which would probably have been the case 
had they been thrown by some one on a level with the object to 
be injured. 

Whatever truth there may have been in this plot, it would 
almost appear that there still exists a demand for articles of this 
kind. A few days ago the agent of a well-known firm of steel 
makers was asked to prepare some castings very similar in form 
to those represented in our engraving. It was said that they were 
required for some chemical process or other, but suspicion being 
aroused, the firm in question refused to have anything to do with 
the matter. We believe also that Messrs. T. Christy and Co., ot 
London, have also been indirectly sounded with the same object. 
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RECENT IMPROVEMENTS IN PERMANENT 
WAY. 


In July last we directed attention to Mr. Griffin’s new system of 
rmanent way, the distinctive merits of which we pointed out. 
ince that time improvements of much value and importance 
have been introduced which induce usto revert to the subject. By 
these improvements greater simplicity, facility, and economy in 


construction and repair are secured, and increased strength, | 


safety, and general excellence in the road. As now perfected it 

would be scarcely too much to ~ that thissystemis the type of the 
smanent way of the future. 

ines had been laid upon this plan enormous amounts would have 


been saved in first cost of construction and in tear and wear of | 


both road and rolling stock. The remarkable merits of the sys- 
tem entitle it, we think, to the immediate and thorough considera- 
tion of railway engineers. 


CROUND 


t is beyond dispute that ifall our | 


ning the upper surfaces. It iscommon forsleepers to 
| need renewal that are quite sound excepting at these points of 

contact. In the case of continuous longitudinal sleepers the drain- 
age is necessarily defective, and during and after rain the sleepers 
are left “‘in soak ;” they also suffer from spiking on the upper 
surface, In Mr. Griffin’s system no spikes are used anywhere, and 
there is no break of the upper surface of the timber employed. 
He dispenses entirely with chairs, keys, trenails, and spikes, and 
substitutes for them two blocks of timber which receive between 
them the deep web of his peculiarly formed rail—the three pieces, 
rail, and blocks, being bound together by ingeniously contrived 
tapering bolts in such manner as to furnish a road of great firm- 
ness and durability, with a practically unbroken longitudinal 
| bearing to the rail, and without any overhanging unsupported 
| wearing surface, as is the case with the single or double headed 

rail of ordinary section. Mr. Griffin has improved greatly upon 

his first forms of rail, and has attained in his last to a combina- 


PLAN 


| rending or o 


ENLARCED SECTION 
THRO’ JOINT 





Any one who has the pleasure of inspecting Mr. Griffin’s inter- 


esting permanent way museum, as we may it, in Great George- 
street, cannot fail to take the impression that his system is en- 
tirely original as regards the a: ment of materials, fastenings, 
and particularly in the section of rail, which, with a minimum 
bx > of metal, combines maximum stre of road, and espe- 
ially of wearing surface ; in these respects Mr. Griffin’s system is 
quite new, and not a modification of anything hitherto known or 
recommended. Timber, we observe, plays an important part in this 
ren, a8 ne ee es ae bjecti against 
e use of timberas partof permanent way. Ithas to be remarked, 
in limine, on this point, that in this system timber is used under 
totally different conditions from those which attach to its use in 
either transverse or continuous leneieetinal sleepers. In the 
case of transverse sleepers it is well-known that they fail at the 
Eso 3 are pounded under the chairs with their narrow bear- 
or 





under the ro of the single-headed rail, the bearings 
narrow in eac ase; ob thine gust titaens oaks 
cor Lashameee exposed t0 © 


in many tmospheric influence by the spikes 





tion of good qualities he is not likely to improve upon further in 
any important degree. 

n the earlier patterns of rail and modes of fastening suggested 
by the inventor the blocks of timber were slotted for the recep- 
tion of the web oftherail. This process was of course attended with 
cost, and involved greater difficulty in case of repair. The ad- 
vantages of the new pattern will be readily apparent. The inner 
supporting block, being lower than the other, admits of a form of 
rail that affords working room for the flange of the wheel as the 
rail wears down atthe top ; the separate blocks canalso, of course, be 
much more quickly and easily replaced, withscarcely any interru 
tion to traffic, indeed, as com with slotted pieces. It will} 
easy with such a pattern to have bolt holes at exact uniform dis- 
tances, and blocks ready bored to replace others as required. The 
sleeper pieces are about 3ft. long, and of about 6in. by 5in. scant- 
ling, joined firmly by Griffin’s regulating bolts, The rail joints 
are held by wrought iron clips with double bolts ; we of 
suit. orough 





the line is kept by T-iron ties cut and bent to 
deninnage to entbes by the openings between the sleeper pieces, 


that need not be necessarily of uniform length beyond the bolt 
holes. The rail, it will be seen, takes its bearing immediately on 
the timber, and exhausts the bearing service of which the timbers 
used are capable. 

The inventor makes good his title, we think, to several vitally 
important advantages possessed by his system. The loose parts 
are few and strong, and the system affords immunity from the 
costliness, inconvenience, and danger caused by the rattling loose 
of small bolts and spikes ; the fastenings are of a durable cha- 
racter, and will be available, as a rule, in relaying the road. The 
sleeper pieces may be of oak, or other hard wood of enduring 
nature, which in lengths of about 3ft. and 6in. by 5in. scantling, 
will cost less than longitudinal sleepers or even transverse sleepers 
of pine 9ft. long and 10in. by 5in. scantling. In tropical countries 
there is an abundance of hard woods that the white ants will not 
touch, out of which transverse sleepers cannot be cut, and into 
which spikes cannot be driven, but that can be blocked and bored, 
and would serve admirably for sleeper blocks to a road on this 
system. Finally, although not exhaustively, the section of rail 
employed effects a saving of a fourth in weight of iron, and gives 
nearly, if not quite, double the wearing surface of the ordinary 
sections. We have occasion to know that eminent practical men 
are of opinion that Mr. Griffin has made a valuable contribution 
towards the solution of the important problem as to what is the 
least costly, the firmest, safest, and most durable permanent 
way. 








A CLIP FOR HOLDING PAPERS. 
A USEFUL little clip for the purpose of holding blotting paper, or 
letters and suneselintn, has on brought out by Mr. C. Douglas 
Singer, of Ingram-court, Fenchurch-street. Its construction is so 





sagte, and so clearly shown by the engraving, that little further 


need be said. The papers are placed between the two flaps, which 
have little points to insure a hold, and a pin passe through 
the interlocki , the end of the 


loops at their edges, If nece 
pin may be shaped as a hook or ring, so that 
Sapam bab ty Smug bo hang vp ono uall. 


e clip, and the 





A MEMORIAL is being submitted to the Birmingham iron trade 
in favour of a canal from Gloucester fto the Severn navigable for 





vessels of 2000 tons, 








May 13, 1870. 
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THE IRON AND STEEL INSTITUTE. 
(Continued from page 291) 

They had fortunately gone on for five years without 
any such accident, but there was no guarantee that within the 
next five minutes the whole of the stoves might not be utterly 
destroyed, That was a risk from which the Siemens-Cooper stoves, 
or auy modification of them, were entirely exempt. The second 
advantage they possessed was the enormous difference in friction. 
A third advantage was the power they possessed of robbing the 
escaping gases of a far greater amount of heat than they could 
ordinarily effect in cast iron stoves. Experiments made at the 
Clarence Works satisfied him that there was a total loss from that 
cause of something like 1200 deg, or 1400 deg. Fah., and when he 
told them that the gases from the Siemens-Cooper stoyes were taken 
off into the chimney at a temperature of something like 400 deg. or 
500 deg. instead of 1400deg., they would at once see the great 
advantage enjoyed by the latter. Iron stoves, however, could 
easily be constructed upon such a principle that the gases 
would escape into the chimney at as low a temperature as the 
did from that on the fire-brick principle, In the compari 


first made he based the whole of the argument upon the supposi- 
tion that the stoves were pring the same work, and that something 
like 14d. per hour was gained by the use of the Whitwell stoves. 


As they ali knew, that represented a very small amount of the 
advantages claimed bythe advocates of the Siemens-Cooper stove. 
What they professed to be able to effect was an enormous 
economy of coke when applying a blast equal to 1400 deg., 
as compared with using the blast at 1000 deg. Mr. Whit- 
well alluded to the irregularity of temperature not being felt by 
his stove, but he (Mr. Bell) thought his friend was in error in 
submitting that as a recommendation of his furnace, for he did 
not doubt for one moment that there was great regularity at Con- 
sett, but that no doubt proceeded from the metal as it was formed 
in the furnace itself, getting so mixed as to give anayerage quality. 
Failing this explanation there was another, and that was that the 
reason the irregularity of blast was not felt was that at one time 
Mr. Whitwell was blowing his blast at 150 deg. more than was re- 
quired, and he therefore had that margin upon which he might 
draw. The language of the paper would lead to the conclusion 
that a furnace of 29,000ft. would be affected in the same way «3 
a furnace of 9000ft., and that really was a question which he 
wished to bring before the meeting. He was compelled to deny 
the truth of that expectation, for he very much doubted whether 
if they heated the blast of the furnace of 29,000ft. from 1000 deg. or 
900 deg. up to 1400 deg. they would get anything like the results, and 
if they did he questioned whether the alteration would be attended 
with any economy of fuel. Conceive for a moment what the ope- 
ration of a blast furnace was. The blast entered at the lower part 
and was entirely converted into carbonic oxide. The power of 
carbonic oxide to dissolve oxygen varied with the temperature. If 
the temperature of the carbonic oxide was low, it absorbed the 
oxygen from the ove with less rapidity than it would do if the 
temperature was high. ‘That, according to his view, was what 
Mr. Whitwell had done. He had raised the temperature of the 
carbonic oxide in the furnace to such a point that he had been 
able to doin a furnace of 9000ft. that which theyrequired something 
like 12,000ft. to effect in the Cleveland district. There was also 


loss of heat in smaller furnaces from the escape of sensible heat in | 


the gas of the furnace itself. Both these sources of loss had been 
remedied in Cleveland. 
works until, making allowance for the difference of temperature 
between the blast and the gas going onin the Consett Works, they 
were able to make compensation, as it were, for the lower tem- 
perature by exposing the ore for a longer time to the influence of 
these gases. The reason of the sensible heat being intercepted 
in the works proceeded entirely from this cause. They enabled 
the carbonic oxide to do its work more speedily, and in conse- 
quence gave the coke and the fuel more work to do. They gave 
it more matter, by which it became absorbed, and the consequence 
was the escaping gas was thrown off at a lower temperature than 
when no such work had been performed. Mr. Whitwell had 
spoken as to the effect of adding to the temperature of the blast 
when using a small furnace, but Mr. Williams, in a very able 


paper read by him before the South Wales Institute a few weeks | 


agu, said that if they had arrived at a certain point, namely, some- 


thing between 11,000ft. and 13,000ft., they had done, so far as | 
dimensions were concerned, all that they could expect to effect. | 


That was, a furnace of 13,000ft. was making iron at as small an ex- 
penditure of coke as another of 29,000ft. The first question 
which suggested itself was how much oxygen gas could carbonic 
acid absorb. 
could take up half a volume of oxygen gas, and become one volume 
of carbonic acid. There was the maximum quantity of oxygen 
which carbon could associate with itself. But unfortunately car- 
bonic oxide was incapable in their blast furnaces of being charged 
with anything like that quantity of oxygen gas. He was quite pre- 
pared to admit that abroad, where they smelt manykinds of hema- 
tatic ores with charcoal, they were able to procure the carbonic 
oxide charged with a quantity of oxygen, which he had never yet 
found in connection with smelting the Cleveland stone. In the 
ordinary way the blast furnace gases working Cleveland ore and 
those working a considerable portion of hematite ore also con- 
tained these two gases in the proportion of ten volumes, or there- 
abouts, of carbonic acid to thirty volumes of carbonic oxide, 
which meant only 40 per cent. of the oxygen in the gases had 
given off the maximum amount of heat which that gas was 
capable of affording by its union witk carbon. They might 
take it as an assumed fact that the loss of heating 
power in their furnaces was 60 per cent. of the whole quantity 
of carbon burnt, and the question was to what extent could they 
render that large amount available. And if time, which had been 
tried, had produced no amelioration in their process, were they 
entitled to infer that temperature would make any difference? If 
increased time of exposure of the gas to the oxidising influence of 
the ore had proved ineffective, would temperature be beneficial? 
That was the whole question before them. He was not aware 
that, with one exception, this high temperature had been applied 
to furnaces of large dimensions, and that exception was by his 
friend Mr. Cochrane, at the Ormesby Works. There, in a fur- 
nace of 20,000ft., Mr. Cochrane had applied a blast of 1400 deg. ; 
but he was not aware that the results obtained by Mr. Cochrane 
justified the expectations which he at one time entertained. Of 
this he was quite certain, that he had saved no 5 ewt. there by 
raising the temperature of his blast from 1000 deg. to 1400 deg. ; 
and therefore if the language of Mr. Whitwell were perfectly 
correct—namely, that the saving of fuel was proportionate to the 
increase of temperature of the blast—it had been signally disproved 
by Mr. Cochranhe’s experience. ‘These facts pointed to there being 
a point of saturation of carbonic oxide with oxygen gas, and when 
the oxygen hecame as one half as carbonic acid, and the other 
half as carbonic oxide, there was positively no longer any action 
at all upon Cleveland stone. It seemed to him that the advocates 
of the hot blast had never stirred to ascertain what the chemical 
elements of this action were. If they could convert the whole of 
the carbonic oxide into carbonic acid, they would not ask to have 
the blast heated at all; because, if with something like 10 cwt. of 
coke, they could turn that gas completely into the air as carbonic 
acid, then they might work with the cold blast. They would 
not require any hot blast at all, for the heat would be more than 
sufficient to do the whole of the work. After stating his 
reasons for believing Mr. Whitwell’s idea of saving fuel being 
ipod to the temperature of the blast was a fallacy, he 
said there was no doubt if they had a chemical limit to the com- 
— of the gas, the moment they got to that they need not 
eat the blast ; in fact, the more the blast was heated the worse 
they got, because the oxidising influence of carbonic acid rose 
much more quickly with temperature than the deoxidising in- 
fluence of carbonic oxide. Therefore, if these two were conver- 
tible terms, namely :—a large furnace with low temperature of 


They had raised the dimensions of their | 


Chemistry said a volume of carbonic oxide | 











blast, and a smaller furnace with a higher temperature of blast, 
the whole question resolved itself into one of expense. In con- 
clusion, he said his observations must be understood as applicable 
only to the present mode of smelting iron, and also as directed to 
the one question of economy of fuel. All he contended was that 
the same effects could be produced with a large furnace, and a 
blast heated to a moderate degree, as were produced at Consett by 
a small furnace witha superheated blast. 

Mr. Williams said he arrived by practical every-day work pretty 
nearly at the conclusions come to by Mr. Bell, namely, that if 
they had passed some 11,000ft. or 12,000ft. in the capacity of the 
furnace, they did not have any further economy of fuel. There 
was increased make, but the fuel per ton was not diminished. Mr. 
Whitwell gave them as the make of Consett, something like an 
average of 400 tons for the year, with about 17} cwt. of coke. The 
material used at the Consett furnace, if he wascorrestly informed, 
was very much richer than at the ordinary Cleveland furnaces, 
because there was somewhere about one-third hematite. They 
had at Middlesbrough a furnace at which they used almost 
exactly the same mixture for a year and a-half—two thirds 
Cleveland stone and a third hematite. It hadnever been changed 
and over a whole year the average make was 412 or 413 tons, and 
the consumption of coke just over 18 cwt. During the last three 
months they had tried to get a larger quantity out of that furnace, 
and averaged probably 432 tons per week, but the consumption 
of fuel was exactly the same in proportion. At that furnace they 
had four cast iron stoves which had been at work three years, and 
during the whole time they only had to change two or three pipes. 
Those stoves had a heating surface of 7238ft., and the tempera- 
ture of the blast was about 1,000 deg. No doubt there was a 
risk of their being burnt down, but if such an accident did not 
occur the stoves would last for a Jong fime to come. They were 
going to build another furnace at Witton, and to increase the 
stoves to six, and they should then try to make it impossible to 
burn the stoves down, by constructing them so that they could 
not be got up to a heat anything like the melting point of cast 
iron. If they could do that the would have a continuous stream 
of blast of about 1000 deg. Aiter 1000 deg. he did not think 
there was any appreciable saving of coke. Probably Mr. Bell’s 
explanation was the correct one. 

Mr. William Fairburn spoke of the great advantages that 

would result if, with the increased production of iron and steel, 
| they could cheapen its cost. If that could be accomplished, this 
| country would not only maintain its position as leader of the iron 
| trade, but it would prevent that competition from abroad which 
| might prove injurious in process of time. Nearly thirty years 
ago he investigated the properties of the cold blast and hot blast, 
but did not find any material difference in the iron. It made an 
immense difference as to cost, reducing the quantity of fuel nearly 
two-thirds. Since then the hot blast had been used with very 
great advantage throughout all parts of the country in the smelt- 
ing of iron ore, and he hoped that discussions like the present 
would lead to still further results in economising fuel and cheapen- 
ing the production of both pig and malleable iron. 

Mr. Cochrane said he had listened with great pleasure to Mr. 
Bell’s remarks, and fancied he saw some little change coming over 
his feelings on the subject of the general question of the relation- 
ship of size of furnace to the heat of the blast. Working two 
furnaces, one of 7000ft. and the other 20,000ft., with the same 
temperature of blast, he found a saving of 5 cwt. of fuel due to 
capacity only. At 1000 deg. he (Mr. Cochrane) found the con- 
sumption was 24 cwt. in a furnace of 20,000ft, and at 1422 deg. 
it came down to 20 cwt., showing a saving of 4 cwt, due to that 
course also. With regard to the cost of the stoves, he had, per- 
haps, overstated it when he put it at £4000 to turn out 500 tons a 
week; but he could not agree with Mr. Bell when he said that 
he could turn out 300 tons per week at a furnace with cast-iron 
| stoves which would only cost £1500. Great stress had been laid 
upon the question of fluctuation, but one fact was worth a dozen 
theories. The fact was, they did work with 100 deg. to 150 
deg. fluctuation, and it did not influence the quality of the 
iron at all. He did not care whether wd produced a bit 
of white iron one minute and gray the next, if by an admixture 
of the two they got one uniform quality. In reply to a question 
as to whether he had found any difference in the quality of pig 
iron when the heat was 1000 deg. and when it was 1500 deg., he 
said they invariably found there was a decided improvement in the 
quality of the iron produced when the heat was greater. Mr. Bell 
had assigned a reason for that by stating that not ony had the 
iron derived impurities from the ironstone, but that there were 
also sourcesin the coke itself, in the shape of sulphur, and that the 
reduction of the amount of coke used per ton of iron reduced the 
amount of impurity proportionately. 

Mr. Lancaster said that Mr. Cochrane had overproved his case. 
He said there was no variation in the quality of the iron when 
| there was 150deg. variation in the heat. It must occur to everyone 
that that 150deg. was a surplus, that it was of no value, and 
therefore that it proved Mr. Bell’s case entirely. 

Mr. Whitwell then replied to the various speakers, Mr. Bell 
had spoken, in the first place, of superintendence as likely to be 
much more costly. At Consett, the entire superintendence of three 
furnaces was in the hands of one man, and evenif they had 
another furnace and blast they would want no more labour than 
they had at present. The friction of the stoves had been men- 
tioned ; in a recent trial they found that it only amounted to one- 
sixteenth of a pound loss between the cold end and the hot end of 
the stove. After speaking of the great regularity of temperature 
preserved by the fire-brick stoves, he said Mr. Bell had taken 
exception as to the size of the furnaces. He thought it well not 
to enter into that much-debated point, for they found Mr. Bell 
himself adopting 80ft. or 85ft. Mr. Morrison went up to 103ft., 
while other furnaces in the district were only 75ft. As far as 
he could hear, the furnaces in the Cleveland district at 75ft. 
were worked as cheaply, or more so, in coke, than Mr. Bell’s own 
furnace 85ft. high. 

Mr. Bell: the only question I raised is this, do you expect with 
a furnace of 29,000ft., or a large furnace in Cleveland, that rais- 
ing the temperature of the blast, will save you anything like 5 cwt. 
of coke ? 

Mr. Whitwell : No! I don’t suppose it will. 


(To be continued, ) 


LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 














OUTFLOW OF STEAM. 

S1r,—I am indebted to M. J. B. Viollet, of Paris, for having 
pointed out to me an error in a numerical calculation in my paper 
‘On the Outflow of Steam,” published in THE Encineer of 3rd 
December, 1869. Fortunately the error is in purely theoretical 
juantity, not affecting the practical results arrived at in the 
paper. The required correction is as follows:—In page 358, 
column 3, last line, for 3 read 0°6065, 

May 7th, 1870, 





W. Macquory RAnKINE. 





ROOT’S SAFETY BOILER. 

S1r,—Doubtless your correspondent, “ A Sufferer from Ex 
plosions,” is not the only individual who takes an interest in the 
various tubulous bvilers brought before the public, and perhaps 
he will graciously My abu anyone else for quoting the oft-repeated 
phrase of “‘ national importance,” and of “ultimate accomplish- 
ment,” 

The description of the boilers in yours of April Ist, ‘‘ said to be” 
(to quote the words of ‘‘ A Suffere® ”_is it possible that they are 
all a myth?) erected at Witton, attracted my attention from the 

I boilers at work in 





have seen some of these 


| the States (two years ago), so that the system referred to is not 
| quite so new as the letter of your correspondent would lead the 
public to suppose. 
| Your correspondent is evidently very badly posted on the circu- 
lation of water in steam boilers. Internal circulating tubes are 
but subterfuges at best, and their failure, as in the case cited 4 
your correspondent, is not due to the cause he in his letter (6t 
May) ascribes it to, but to one which would be detected by any 
engineer giving the matter consideration. The great success of 
inclined tubes for circulation has long been acknowledged, 
and I for one am at a loss to understand why ap- 
pliances should be used when the object is attained without ; 
and it further appears to me that tubes laid in the manner shown 
in your illustration, being only slightly removed from the hori- 
zontal line, and capable of being seen through, are much prefer- 
able to upright tubes with internal ones, neither of which can be 
inspected. It did not oupe my observation either that ample 
provision is shown in the illustration for the admission of air at 
the bridge and fire door to maintain combustion, 
Your editorial remark at the foot of the letter is, I think, very 
peepnent, A “Sufferer” ought to be set right ; and I think that, 
he have sought information, he might have been able to write 
a letter which would have been of some benefit to the public, who 
are quite as anxious about the importance of the best boiler as he 


may be. ENGINEER, 
Liverpool, 10th May, 1870. 





BLOWING ENGINES, 

Sir.—Residing in this district pro tem., which all readers of 
sed valuable journal are aware is the great centre in the manu- 
acture of iron, my attention has been very interestingly drawn to 
the various ways and means employed in such an important manu- 
facture as that of iron. I find that the type of engine adopted 
generally in this district is the short stroke engine, with a com- 
paratively high piston speed, which I consider is not so suitable by 
any means as the old beam engine, having a slow and uniform 
motion, Taking into consideration that these engines have to be 
kept in motion night and day, from year’s end to year’s end ; 
then, again, the blast required to be of an uniform pressure, which 
cannot be supplied so efficiently by the fast as the slow motion, I 
suppose that the former requires a larger outlay of money than 
the latter at first cost. But I think this is very questionable, 
because, wherever you find these high speed engines used, you will 
not generally fail to find one or two spare engines, to take the 
place of those in motion in case of a breakdown, &c., which I 
should imagine are of no unfrequent occurrence; but rarely is 
such the case with the beam engine. Again, you may very often 
find these blowing engines (both fast and slow motions) are open to 
what I think is a great objection, viz., that of clogging up the 
engine with altogether unnecessary appendages, such as the pumps 
for supplying the feed-water to the boilers, and other pumps for 
supplying water for sundry purposes about the works. I am not 
aware of any case, but I should think many are on record where 
the engines have been entirely thrown out of work, and thereby 
allowing the heat accumulated by a constant supply of blast to 
go down, inflicting a most serious loss on the owners. These 
engines cannot be made too simple, so much depending on the cer- 
tainty of their action. The pumps should be driven by a sepa- 
rate engine fed with steam from the large boilers. I should like 
your valuable opinion, and that of your correspondents, as I think 
this subject is worth investigation. Stow SPEED. 

Middlesbrough, May 10th, 1870. 

[Our opinion is, that ‘‘Slow Speed” is mistaken in prefering 
the beam engine. Such pumps are very rarely put on blowing 
engines.—Eb. | 





H.M.S, FAIRY, 


Sir,—Permit me to correct an error which appears in THE 
ENGINEER of the 29th April, in the last paragraph of the notice of 
the much regretted decease of Mr. Thomas Ditchburn. However 
much Mr, Ditchburn may have watched the experiments of Messrs. 
Ericcson and Smith, her Majesty’s yacht the Fairy was not fitted 
with the screw which Mr. Ericcson patented July 13th, 1836, and 
experimented with, and which consists of two screws or wheels 
made to revolve in contrary directions round a common centre 
under water at the stern, and each furnished with a series of short 
spiral planes or plates; neither was it fitted with Mr. Smith’s 
patent of May 31st, 1836, which he experimented with on a boat 
named the Archimedes, and which consists of an entire screw on a 
revolving axis under the water line through a stuffing-box. But 
that with which H.M. steam yacht Fairy was fitted with was the 
late Mr. J. Lowe’s screw propeller, patented March, 1838, and 
which consists of a mode of propelling vessels by means of one or 
more curved blades set or affixed on a revolving shaft below the 
water line of the vessel and running from stem to stern 
of the vessel; and with such a constructed screw  pro- 
peller did H.M. steam yacht Fairy remain fitted until the 
yacht was broken up. The last line of the paragraph is true 
indeed, for the excellent performance of H.M. steam yacht Fairy, 
fitted with the late Mr. J. Lowe’s screw propeller, was unsurpassed 
in the life of the yacht. And we can learn from the official reports 
of the Admiralty that Mr. Griffith fitted H.M. steam yacht Fairy, 
as an experiment, in 1856, with the pear-shaped blade, and, as a 
matter of course, as he only took off one curved sectional blade 
screw propeller to put on another with its corners cut off, he did 
not and could not show any better results with regard to speed, or 
consumption of power, or doing away with vibration; and for 
these reasons I much regretted, on my application, in 1867, to have 
the honour of fitting H.M. steam yacht the Fairy with a Lowe- 
Vansittart wave line economical non-vibrating propeller, to 
receive through her Majesty’s gracious condescension in answer, 
that her Majesty regretted that she could not comply with my 
request, as the Fairy was no longer in commission, and that 
the present roya] yachts were paddle-wheel steamers. But since 
then an opportunity has been granted to me, in which I have proved 
the superiority of the Lowe-Vansittart propeller over the screw 
propellers which are used in H.M, steam navy and the merchant 
service. 

If you should be able to give me space in your paper to insert 
the foregoing, knowing, as I do, all the circumstances, I hope it 
will be clearly understood by your readers that, by the correction 
of the paragraph in question, which I feel I am in duty bound to 
make for the sake of truth, and my poor father’s memory, that I 
mean no disrespect to the memory of the late Mr. Ditchburn, who, 
I have heard, was as just and as good a man as ever did business 
in the scientific and engineering world, 

HENRIETTA VANSITTART. 

4, Maid of Honour-row, Richmond, 

May 3rd, 1870. 





SoutH KENSINGTON MusEUM.—Visitors during the week ending 
May 7th, 1870:— On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 12,343; Meyrick and other 
galleries, 2151. On Wednesday, seme vy Friday (admission 
6d.), from 10 a.m. till 6 p.m., Museum, ; Meyrick and other 
galleries, 202; total, 795; average of corresponding week in 
re aaa 12,834, Total from the opening of the Museum, 
9,414,327. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS.—On Saturday, 
the 7th inst., the ordinary monthly meeting was held at the City 
Terminus Hotel, Mr. Newton in the chair. After the nomination 
of Messrs. Be: and Fisher, for ordinary membership, Mr, 
John Briggs proceeded to read a paper on ** The Methods of esti- 
mating the sure on Slide Valves.” The subject was 
in a very practical way, and it evoked a discussion, in which 
Messrs. Randall, Irvine, Vinicombe, Stabler, Elliott, the; 
and others joined, e chairman afterwards alluded in feeling 
—~ death of Mr, Keyte, an old member of the associa- 
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RAILWAY MATTERS. 
Last week the first sod of the Wainfleet and Firsby Railway was 
cht. It is also proposed to construct a line between Louth and 
Market Rasen, a distance of fifteen miles, 


THE Western of France Railway Company has ordered forty-six | 


locomotives which will be supplied by MM. André Keechlin and 
the Graffenstaden Works. The aren of France Railway Company 
has also given out an order for twenty-two locomotives to be 
delivered in the course of this year. 


THERE is important news for our leading hill town of Darjeeling, 
in the Himalayas. Coal is stated to have been discovered, good 
copper and iron are already known, and the Viceroy has ordered 
the survey of the link of railway to connect with Calcutta. Thus 
that little centre of English civilisation in the healthy climate of 
the hills will have the means of development. 

THE Midland Railway Company have just opened a spacious 
new goods station in Manchester, upon which no expense has been 
spared in the way of rendering it suitable for developing a large 
and increasing traffic, It was stated by the chairman at the meet- 
ing of the shareholders in February that the company had expended 
ay their new station and lines in Manchester the sum of £480,000. 

e station has been two years in course of construction. 


On Monday afternoon, as some children were playing on the 
glass covering of the King’s Cross station of the Metropolitan 
Railway, the glass broke, and one of them, a boy about ten years 
of age, fell through on to the line, a depth of about 50ft. He was 
immediately conveyed to the Royal Free Hospital, Gray’s-inn- 
road, where he was attended to, but without avail, as he died in 
less than an hour after his admittance, his head having been com- 
pletely shattered. 


A CONFERENCE of representatives of ten cities and boroughs, in- 
cluding Live l, was held at the Westminster-paiace Hotel, 
London, on Thursday last, to consider an amendment in the law 
relative to the assessment of railways and canals. The object was 
to induce the Government to introduce a measure doing away with 
the exemptions at present existing, and a draft bill to this end, 

repared by the town-clerk of Birmingham, was adopted. Mr, 
ixon, M.P., undertaking to sound Mr. Goschen as to whether it 
came within the scope of his inquiry into local taxation. 


In the House of Representatives on Wednesday a resolution to 
allow the Northern Pacific Railroad to issue mortgage bonds, and 
giving large land grants, was taken up, and a motion to pass it to 
a third reading was lost by seventy-seven to ninety-one votes. The 


resolution was then recommitted to the Pacific Railroad Com- | 


mittee, with several proposed amendments, one providing that 
nothing in the resolution should be construed as a guarantee by 
the United States of bonds issued by the company. This defeats 
the resolution for the present, and is considered as damaging its 
prospects. The company’s intention of issuing bonds in Germany 
contributed to the recent warning of the Berlin Bourse about 
American railway securities. 


LoRD REDESDALE called the attention of the House of Lords on 
Monday to one point unnoticed in the report of the select committee 
on tramways—the term of the concessions. Onthe Continent and 
elsewhere tramways were granted only on condition that after acer- 
tain number of years they should revert to the State, and, considering 
that they would take possession of the public ways, that their cost 
would be very small, and that their profits in populous districts 
would be enormous, he thought it might fairly be stipulated that 
after the lapse of fifty years they should revert to the local au- 
thorities. He trusted that in the general bill to be introduced by 
the Government a limited term would be fixed, and that the tram- 
ways should then become public property. 


FURTHER accounts from Frankfort confirm the effect produced 


by the warning published by the authorities of the Berlin Bourse | 
against the American Railway Mortgage bonds with which the | 


German markets are in course of being flooded. The measure is 
attacked violently by the organs of the parties interested, but no 
doubt seems now to be entertained that even among the most 
credulous of the people the chance of these concoctions being 
floated is for a time at an end. On the other hand, the holders of 
the bonds of earlier issue, and especially of those of finished roads, 
regard the result with favour, since it puts a stop to the indiscri- 
minate competition to which they have for some time been 
subjected, and which appeared likely to be without limit. 


THE Great Northern Railway Company have decided to arrange 
with the fm ag of the Bradford, Eccleshill, and Idle, and the 
Idle and Shipley Railways, to proceed with their construction and 
negotiate for their transfer. The district through which these 
lines run is rugged, but great care has been taken by Mr. Fraser, 
of Leeds, the engineer concerned, in laying them out so as to avoid 
expensive engineering works. There are no tunnels or viaducts, 
and the greatest depth of cutting will be 30ft., and the highest 
embankment at the crossing of a ravine at Fagley, 45ft. The 
lines, which are about 5} miles in length, will, when completed, 
form a junction between the Great Northern system at Laisterdyke 
and that of the Midland at Shipley. The district through which 
the new lines will pass along, with Saltaire, Bingley, Keighley, 
5 ng &c., will now be placed in direct communication with the 
Ordsley and Gildersome coal-fields, which will thus be placed in 
competition with those of Normanton and Bothwell Haigh. 


CHIEF-ENGINEER STOCKTON, of the Allegheny Valley Railroad, 
speaking of homogeneous iron rails, in his report, makes the fol- 
lowing comparison between iron and steel rails :—‘‘In regard to 
the durability of iron rails I have never seen a rail perfectly homo- 
geneous worn out; neither have I ever heard any civil engineer 
say that he had, and I have frequently asked the question. In 
speaking of these things to a prominent iron manufacturer of this 
city, he kindly proposed to furnish to this company a couple of 
iron rails made from his common merchant bar. These were 
received and laid on the track in March, 1868, and on the opposite 
side of the track were laid steel head-rails, manufactured in 
Michigan. Both were laid at a point where it was supposed they 
would receive the roughest service. In less than six months some 
of the steel rails had given out, and shortly after they were lifted 
and Brady’s bend rails supplied. These were worn out and others 
supplied and worn out, while the two rails furnished by the party 
above referred to remain in the track apparently little the worse 
for the service.” 


As the month of April usually terminates the season when the 
demand fur house coal for London and the south greatly di- 
minishes, it may not be uninteresting to notice the returns 
relating to the carriage of coal in Be yee month, as compared 
with the same period of last year, by railway. The returns for the 
past month show that the Great Northern Railway Company takes 
to itself the largest share of the traffic, but even this fact does 
not enable that company to show so good a return as it did in the 
correspon: month of 1869. Last year it carried 79,450 tons, 
against 75,851 tons this year. The Midland Compeny also shows 
a falling off, when com with what it carried in April, 1869. 
It is, however, only fair to state that the quantity carried last 
April far exceeded the tonnage conveyed in any month of that 
year by any railway company having running powers to the metro- 
polis. The quantity conveyed was 10 fewer than 118,586 ben 
— 70,550 tons in the month of April, 1870. The London an 

orth-Western, however, shows an increase of over 10,000 tons, 
the quantity carried during last month being 69,168 tons, against 
59,019 tons in the same month of last year. The Great Western 
Company is accredited with 38,742 tons, carried during the past 
month, whilst in April, 1867, the same company conveyed 40,806 
tons. There is a marked falling off in the quanti ied by the 
Great Eastern, who, in April of last year, carried 55,168 to 
Pig in the same month of the present year it only alegel 

tons, 

? 





NOTES AND MEMORANDA, 
THERE are now 12,000 windmills in constant use in Holland, for 
e. 


A WEEK or two ago, at Dresden, Professor Stein opened a case 
containing some beef preserved by Appert in 1851. The meat is 
said to have been perfectly sweet. 


Mr. BELL has found that in working with large masses of sodium 
the metal may be melted and run in full exposure to the atmo- 
sphere without any considerable loss by oxidation. 


WE learn from Cosmos that by closing the mouth of a well 
hermetically, and by partially exhausting the air, M. Donnet has 
found that there follows a large increase in the supply. 


Les Mondes states that from the experiments made at Metz, by 
Dr. Scoutetten, it may be shown that by treating new wine 
electrically an appearance of age may be given to it in a few days. 
That authority rightly observes that if the process can be intro- 
duced practically an immense economy will ensue. 

Dr. PosELGER has proved by experiments that the death of fine 
trees in cities is not due to the leakage of gas mains, as has often 
been asserted ; and that no damage can accrue to the trees, nor 
their growth be interfered with, by any quantity of gas which may 
escape in the soil and find its way to their roots.—Quarterly 
Journal of Science. 


M. Jacosi has been prosecuting some researches into the nature 
of iron reduced from a solution oy electric action. Taking water 
at 15 deg. Cent. as unity, he finds the specific gravity of this iron 
| to be 7°675. He states that when highly heated such iron has 
occluded 17°70 volumes of hydrogen. Graham found in iron 
‘5 volume of hydrogen, and in meteoric iron 3 volumes. 


| AccorDING to Van Nostrand’s Engineering Magazine, Europe 
| contains 70,718 miles of railway, composed of 150,000,000 cwt. of 
| iron rails, on which 400,000 passenger carriages and 600,000 bag- 
| gage cars are dragged by 18,000 locomotives, over 52,000 bridges 

and through 34 miles of tunnels, at the rate of 60,000,000 dols. 
| per annum, with a consumption of 4,000,000 tons of coal, 





| AccorpinG to the experiments of General Morin, the value of 
| the resistance to shearing, in case of the ordinary metals, per 
square metre, is determined to be, for lead, 1,820,000 kilos. ; block 
tin, 2,090,000 kilos.; alloy of lead and tin, 3,390,000 kilos.; zinc, 
| 9,000,000 kilos.; copper, 18,930,000 kilos.; iron, 37,570,000 kilos. 

It is difficult to give these figures in exact denominations of 
| English measures and weights. A square metre is 1196 square 
yards, nearly; and a kilogramme is, approximately, 2°205 lb. avoir- 
dupois. 

Ir is well known that the action of the bichromate of potassa 
and sulphuric acid battery is unsatisfactory. It is not constant, 
and it polarises strongly, not by reason of the gas which it dis- 
engages, but on account of a deposit of chrome alum on the zines. 
M. Chuteaux obviates this inconvenience by the addition of bisul- 
phate of mercury, and by disposing the elements in a way to 
insure frequent renewal of the liquid. This battery is said to be 
much more powerful, surface for surface, than the Bunsen battery. 


A NEw field of coal is said to have been discovered in Rawyards, 
about a mile from Airdrie. The field in question is leased by ex- 
Bailie Walker, and it has been three times bored. The last bore 
put down struck the vein of coal, which is of a very valuable de- 
oo equal almost, it is said, to the Lesmahagow gas coal. 
Sinking operations will, it is understood, commence immediately, 
and the working of the field will afford employment to a large 
number of workmen. 


M. Marrx has taken in France a patent for the application of 
| fluosilicic acid for the purifying of beet-root and other saccharine 
juices. The saccharine fluids are first diluted with a sufficient 
quantity of water to take away the viscosity of these fluids, 
| sufficient fluosilicic acid is then added to precipitate all the 
potassium salts present, and next powdered chalk is added to 
saturate any excess of theacid. The fluid is then filtered in order 
to obtain aclear liquid, and this afterwards treated in the usual 
manner. 

M. SHERVORD has invented an ingenious method for the separa- 
tion of animal fibre from vegetable. The process does not alter 
the structure or colour of the animal fibre, and permits the use of 
cotton and linen fibre separated from it for numerous purposes. 
It is sufficient to suspend the goods in an atmosphere of nitrogen 
or carbonic acid, and to cause the vapours of perfectly dry sul- 

huric, phosphoric, or hydrochloric acid to enter the room, These 
| fumes disintegrate the vegetable fibre and leave intact the aifimal 
—the two fibres can thus be separated and appropriated to their 
) respective uses. —Scientific American, 





Ir very oftens happens that fine steel engravings get strained 
with moisture on the wall, or specked with mildew, and it be- 
comes an important question how to bleach them. One of the 
best methods is to moisten them carefully and suspend them in 
a large vessel partially filled with ozone. The ozone bleaches 
them perfectly without attacking the fibre of the paper. For the 
evolution of ozone the simplest way would be to clean pieces of 
phosphorus and place them, half covered with water, in the bottom 
of the jar in which the pictures are suspended. On a large scale, a 
Ruhmkorff coil and constant discharge of electricity would be pre- 
ferable. It is somewhat surprising that this method of cleaning 
fibres has not been more generally applied. 


THE quantity of tobacco paying duty forconsumptionin the United 
Kingdom increases yearbyyear. In 1841 it was over 23,000,000 Ib. ; 
in 1851 it approached 28,000,000 lb, being 1 lb. per head of the 
population ; in 1861 it exceeded 35,000,000 1b., being )1b. 340z. per 
head ; in 1866 it reached 40,995,161 lb., being 1 1b. 5y oz. per head ; 
in 1867 it was 41,053,612 lb., no greater quantity per head than in 
1866 ; in 1868 it was 41,280,001 lb., about the same quantity per 
head as in 1866. The increase since 1866 has not been more than 
in the ratio of the increase of population. The principal of the 
laboratory of the Inland Revenue Department suggests that this 
may be regarded as evidence that the practice of smoking received 
a check by the commercial depression that has prevailed throughout 
the country for the last three or four years. The (as yet unrevised) 
accounts for 1869 show an increase over 1868 of 440,000 lb., or 
nearly double the year’s increase of population. 


Proressor W. A. Norton, of Yale College, at the meeting of 
the American Association, at Salem, communicated the principal 
results of a series of experiments which he had made to test the 
theoretical laws of the deflection of beams exposed to a transverse 
strain. In the experiments the beam res’ on the supports at 
the ends, and was loaded in the middle. The accepted formula 
gives the following laws : (1) The deflection is proportional to the 
pressure ; (2) inversely to the breadth ; (3) and to the cube of the 
depth ; *) directly proportional to the cube of the length. The 
results of the experiments (fully explained by diagrams and tables) 
show that the deflection is imately proportional to the 
pressure, but, strictly s 
rapid law, the neutral axis of 
ing its position and its distance from the centre of 
cross section augumenting. As to the second law, 
of elastity of dlferntiiha, andthe greater sifting ofthe 

elasticity of different sti an i 
neutral axis of the sticks mat wine eo ae 
regarded as even xima' true, case 
whose length tay 4 h proportion to their The fourth 
} of fails as well as the bape! idee has —_ b 

same a) tus a series riments on the of set or 
senideal Gthestlon eosmm +o dite ler tastel cosine and 
under varied circumstances, and obtained interesting and curious 
if not important results, But these he did not enter upon at this 
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MISCELLANEA. 


A monk of the order of La Trappe has invented a new potatoe- 
peeling machine, by means of which a man can easily peel 600 lb. 
of potatoes per hour. 

A PROJECT is now under consideration for enlarging the present 
Gloucester and Berkeley ship canal, and making it navigable for 
vessels of 2000 tons. Should this scheme be carried out, the 
Staffordshire iron trade hope to reach a port for about 6s. 6d. per 
ton, instead of 10s., which they now pay to Liverpool, 

Mrz. T. T. Cooper, the enterprising traveller, who has been 
engaged for the last year or two, first Be China and then from 
India, in exploring, as far as he found it possible, the Thibet route 
between India and China, has left Bombay for England, where the 
Geographical Society is desirous, with his assistance, to organise 
another expedition. 

A LARGE tract of ground, a little to the west of Hylton Dene, 
has been taken, and a commencement made with the buildings 
for extensive ironworks, to be carried on by Messrs. Oswald and 

| Co., the eminent iron shipbuilders at Pallion. By means of a 
short branch line, direct communication will be had with the 
| North-Eastern Railway. 
| Ar Yateley, near Farnborough, Captain Mason has three acres 
| of ground planted with white mulberry trees, the leaves of which 
form the pasturage for a multitudinous stock of silkworms ; and 
from his successful experience during the three years 1867, 150s, 
and 1869, he considers that a net profit of £10 per acre, after all 
expenses are paid, might be reclised upon a plantation of 100 
acres, 

Tue British Museum was open to the public up to 8 p.m. for 
the first time on Monday last. Great will, of course, be the boon 
to the working classes eventually, but at present they appear to 
be somewhat like emancipated slaves, and to require education to 
make them appreciate their newly-acquired privilege. The (/obe 
says the total number of men, women, and children who entered 
the museum in the extra hours between 6 and 8 was on the lirst 
day seventy-five. 

On Tuesday and Wednesday last one of the largest pulley 
wheels ever made for the head gear of a colliery was exhibited in 
Peel’s-square, Barnsley, by Mr. Joseph Mitchell, of the Worsbro’ 
Dale Foundry, near Barnsley. The wheel is one of a pair which 
has been manufactured by Mr. Mitchell for a new colliery at Glass 
Houghton, near Pontefract, which has been sunk by Messrs. 
Wilks and Co. The wheels are 19ft. in diameter, and are well 
finished. 

Some little alteration has been made in the usual practice of 
paving streetsin London, The portion of Fleet-street which has just 
been repaved has been done in the following munner :—The paving- 
stones were laid with strips of wood or hoop-iron between each 
row of stones to keep the rows apart. As soon as a sufficient 
number of rows were laid, the wood or iron strips were removed, 
and the spaces partly filled up with clean gravel. After this the 
remaining space was filled with melted asphalte. 

In reply to a question put by Mr. Hanbury Tracy in the House 
of Commons, on Monday night, Captain Vivian stated that the 
question whether a 35-ton gun of Sir Joseph Whitworth’s new 
metal shall be constructed has been very recently considered and 
reported on by the Ordnance Committee. But the Secretary of 
State for War, having only just received that report, had not yet 
had time to consult with the First Lord of the Admiralty, whose 
department it concerns, or to come to a final decision in the 
matter. 

THE coal owners of South Yorkshire are making all arrange- 
ments they can for the shipment of coals direct from Hull and 
Grimsby to various parts, in place of allowing them to pass through 
the hands of pitters and brokers. Meetings are being held weckly 
for completing the scheme, but as a large number of the contracts 
entered into are not run out, some time must necessarily ela 
before the new arrangement takes effect. On the other hand, th 
can be no doubt but that those interested in the present mod 
shipment will do all they can to preserve it in its entirety. 

THOUGH the Mines Regulation Bill will be committed on 20th 
inst., the arrears of Government work are so great that it is gene- 
rally expected the matter will have to be held over until another 
session. Certainly in its present form it will meet with so much 
opposition that there will be little chance of its being carried this 
session, but some parties profess to believe that Mr. Bruce will 
make such extensive modifications in the measure as will render it 
acceptable to both parties ; in which case an Act consolidating 
the existing Acts may be passed, but the bulk of the new regula- 
tions now in the bill would have to stand over.—Jron T'rade 
Review. 
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Tue Cerberus, 4, armour-plated turret-ship, 2407 tons, 250-horse 
power, built at Jarrow-on-Tyne for the Victoria Government, to be 
employed for the defence of Melbourne, and which has been fitting 
at Chatham Dockyard for her voyage out, still remains in No. 4 
dock, though Saturday had been fixed for her floating out. But that 
operation has been again delayed. Iron bulwarks, 10ft. high, and 
an upper deck, have been added while the ship has been at Chat- 
ham, to fit her to make her long voyage ; they will be removed 
when the ship arrives at Melbourne, and then she will be almost 


It is now expected that she will be floated 
sure 


level with the water. 
out on the 17th inst. ; while the floating out of the Sultan, ar: 
plated broadside ship, from No. 2 dock has been again post) 
The 31st is now fixed as the day. In the case of both these sh 
there have been repeated postponements, it having been found 
that the work was not so complete at the times named as had been 
hoped. 

We learn from the American Engineering and Mining Journal 
that ‘‘acitizen of Buffalo has patented a letter box for street 
use which possesses many advantages over those now in use. Its 
arrangement is such as to admitlettersor packages of moderate size, 
and at the same time shut off all possibility of access to the box 
except by opening the lower receptacle and violating,the Govern- 
ment lock. The opening into the box forms a table, upon which the 
letter carrier may take out the mail matter deposited. But this 
but a minor advantage as compared with the automatic process by 
which if mail matter is deposited by any person he can see that 
it is dropped into the final eee and be sure that it cannot 
be extracted by any other than the letter gatherer. The process 
of this is very simple. The cover of the box acts by means of a 
few simple rods in the interior in such a manner, that when the 
cover, or lid, is moved to admit mail matter, the aperture of the 
lower box is closed, and the mail matter is precipitated to the re- 
ceptacle mentioned. The interior metal box is so arranged that 
when the top is opened, at no angle can any substance reach 
the depository. The opening of the lid closes all access to the 
lower box, and the closing of the lid drops the mail matter into it. 

Ir is gratifying, says the Pall Mall Uazette, to learn that at 
Kinsale, county Cork, vigorous and successful efforts are being 
made towards developing the deep-sea fisheries of that port. 
Upwards of 200 well-appointed boats, manned by from twelve to 
thirteen hundred men, are now engaged in the fisheries. This 
spring the capture of fish has been = pry good. Last week 
the average take per boat was estimated at (on the lowest calcu- 
lation) 15,000 per week, the ave value for each boat for the 
week being £135. Some boats are known to have taken £8 worth 
of fish in one night, As soon as the fish are caught they are packed 
in ice and shi off to England. Two weeks since three steamers 
and a cutter Pe eivasle for Milford, and two steamers for Holy- 
head, all heavily laden with fish in one day. As soon as the vessels 
leave for Milford a telegram is despatched m Kinsale announcing 
their departure, and a special train is in readiness to convey them, 

i ittle loss of time and in as good condition as possible, to 
London. Sometimes the take of fish at Kinsale is so great that 
three ial trains are employed in one day to convey the fish 
from ord to the English markets, 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.rnHons Diizr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wo rr, Bookseller. 

MADRID.—D. Joss A.cover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WIiMer and Rogers, 47, Vassau-street. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential acter, or QUALITY, of its circula- 
tion, advertisers themselves possess lusive and satisfactory 




















TO OORRESPONDENTS. 


*.* For the benefit of numerous , either anxious to 
become naval engineers, or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- 
pression for August 23rd, 1867 ; while the latter will obtain full 
particulars in THE ENGINEER for March 11th, 1870. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore our to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in ali cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

G. J.—There is not, nor ever has been, any connection between the parties you 
name, 

M. J.— Stoney on Strains,” “ Molesworth’s Pocket-book,” the series of 

upers on practical construction, published in this journal. 

A. K, (Cambridge). We do not think the motion to which you refer is in 
practical use anywhere. Why not write to the inventors and ask them ? 

T. B. (Accrington).— There is no alloy as hard as the hardest steel. The 
metal rubidium is much harder than steel, but it exists in very minute 
quantities, 

Macrecor.— We are unable to say where you can obtain a perfectly trust- 
worthy lactometer. We are not certain that such a thing exists. Try 
Messrs. Elliott, mathematical instrument makers, Strand. 

A ConsTANT PuURCRASER.— The best method of preventing smoke will depend 
on the kind of furnace, dc. Read Wye Williams’ treatise ‘‘On Smoke 
Prevention,” which you can obtain for 2s. 6d. from Messrs. Virtue, 
Holborn. 

J. C. H.—The loads at A and B will be to each other as the distances moved 
through by the points of suspension. No such advantage would be gained 
as you appear to think. You can make a model for about a shilling and 
try for yourself. 

A Supscriper.—Alchley’s ‘* Builders’ Price Book” may be of some service to 
you, but we have never met with any work of the same character intended 
Sor the mechanical engineer. ‘“‘ Templeton’s Workshop Companion,” last 
edition, is the nearest approach to such a work, and wecan recomend it 
with confidence. 

J.C. D.—The area of the steam piston should be twice that of the pumps to 
insure certainty of action, if the boiler pressure is that of the water 
in the pumps; if more or less, then the proportion must vary in the 
same ratio, the general rule being that with any given working pressure 
in the boiler the areas of pistons and plungers must be such that the whole 
Jorce of the steam will be double the whole resistance of the water, as 
measured by its statical pressure. 

Borer MAKER.—It is almost impossible to give a satisfactory answer to 
your question, practice varies so much. If we were designing a vertical 
boiler of the kind, say of 10-horse power—that is to supply steam enough 
Sor an engine working to 10-horse power—we should allow about half a 
circular foot of grate surface per horse; the heating surface to be at least 
ten times as much, steam space one-fourth the water space, more if possible. 
Bverything depends on the conditions under which the boiler is to be used. 





PATENT HOOP MACHINES. 
(To the Editor of The Engineer.) 
Srr,—Can any of your correspondents oblige us with the name of the 
jes that make hoops Ijin. 26 W. G., with the newly invented 
‘patent ” machinery in South Staffordshire ? Vox. 
[We beg to call the attention of ‘‘ Vox” to a notice at the top of this column, 
= . gather, from the date of his letter, he may not yet have seen.— 
D. E. 





THE NEW STATION AT SNOW HILL. 
(To the Editor of The Engineer.) 

Srr,—I desire tosay, with regard to your correspondent’s report re ‘‘ Roof at 
Snow-hil »” Birmingh that the drawings and estimate were entirely from 
my office, and that the order for the ironwork for same has not been 
placed as yet. The length of roof is 506ft., not 560ft. Will you kindly 
correct this error in your next, viz., that we are contractors, not 
agents? THos. VERNON for THos, VERNON AND Co. 

5, Alexandra-buildings, Ormond-street, 
Liverpool, May 7th, 1870. 








(To the Editor of The Engineer.) 

Sir,—Will you kindly correct the following clerical errors which occur 
in your issue of the 10th inst. :—Page 275, third column, under the head- 
ing, “‘ University of G w,” the words, “‘Second prize oral examina- 
tion,” ought to follow the name of Mr. Allan, instead of that of Mr. 
Keith ; and under the heading, ‘‘ Pass Examination,” for ‘‘ Dubs,” read 
“*Diibs.” Page 282, second column, line twenty from bottom, for 
“* £250,000," read ‘‘ £370,000 ;” and lines twenty and twenty-one, for, 
“Of which sum only about £3000 remains to be subscribed,” 
“Which has been provided by sale of former site, subscription, and 
grant in nearly equal proportions. The buildin ings appr completion 


comprise all the accommodation required for ig, study, and exami- 
nation. The erection of a t for general mee of the univer- 
000 have been sub- 


sity is tponed until a further sum of £50, 
cribed.” ; W. J. M. Rankine. 





A FEW QUESTIONS. 
(To the Editor of the Engineer.) 


Srr,—Kindly answer the following quéstions :—(1) In making borings 
should I encounter stone at some pe pe by ae geological evidence 
ppt guided in determining whether I had met with a mass of 
rock or a boulder? (2) In a lattice girder bridge please state 
some of the circumstances which would guide you in placing the road- 
way on the top or bottom member of the girder? and would you make 
any modification in case of a substitute? If so, please state what. 
(8) What is the amount usually calculated or allowed per square foot of 
road surface for ballast and for live load? (4) What saving is effected in 

corrugated iron roadway, and how should I arrive at 
the amount ot material saved? (5) What is lock-splitting? (? What is 

Westwood’s aga joint” for lengthening piles? (7) In 


built of open bracing, how may you ve at the area of surface 
exposed when calculating the pressure of the wind upon it? TyRo. 
May 10th, 1870. 


[If there were any gravel er loose material in the vicinity of your borings the 

probability would be that you had not come upon a solid mass of rock A 

specimen , # ~ pir A would be the best guide, the composition 
peculiar. ngl ate is easily distinguished from 

actual rock. The position of the i bridge i 

setied by ihe 'P of tek * load on the irders of a is 

the span be large and the girders deep, large amouw terial is used 

them together. M a Ea in 








wanted on a bridge. It is only to prevent the timber 


Srom sparks from the engine. Calculate the weights 
ice ae eknlaesy a a nh eae rn a 





marks the centre line from stake to stake, or the boundaries AF ap 
railway in the open country. We could not explain West ‘8 patent 
joint without a drawing. If you write to the patentees they will give you 
the information you want. You can calculate the suverficial area of the 
exposed bracing very readily, but the pressure of the wind upon open or 
lattice sides is practically nothing. We strongly advise you to obtain some 
good practical instruction on engineering subjects if you intend following 
the profession.—Eb. E.] 


BARBER’S AUXILIARY FEATHERING PADDLE. 
(To the Editor of The Engineer.) 
Sirn,—In your abstract of the specification of this invention an error 
occurred which nullifies the description. No account is given of the 
floats which are suspended from the transverse bars attached to the 
vibrating lever, and which feather themselves by a partial revolution ; in 
this way, allowing the water to pass through the frame (the only part 
your abstract described), and shutting again before the forward stroke, 
> ne is thus —. Bog dees 
of the lever shaft. e whole apparatus being portable, and 
allowing a gradation of lev , seems to suit sailing vessels with 
es of low power. In fact, it can be applied to the donkey engine. 
e Lyceum, Liverpool, May 11th, 1870. SamMveEv Bansen. 


MEETINGS NEXT WEEK. 
Tae Institution oF Civit Exciveers.—Tuesday, May 17th, at $ p.m. : 








(1) Discussion upon Mr. paper “On Rotary Fans. (2) Mr. E. A. 
Co , “On Recent Improvements in Regenerative Hot Blast Stoves 
for Blast Furnaces.” 


Royat Unirep Service Institrution.—Evening meeting, Monday, May 
16th, at 8.30 pt “The Suez Canal, especially with reference to its 
Strategical and Political Aspects,” by Col. R. Michael Laffan, R.E. 

Cuemicat Society. — Thursday, May 19th, at 8 p.m.: “‘On some 
Bromine Derivative of Coumarine,” by W. H. Porkin, F.R.8S. 





THE Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including doublenumber).. .. .. £0 15s. 9d. 
Yearly (including two double ete | oe £1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixpmce per annum 
will be made, Tue ENGINEER is registered for transmission a d. 

Advertisements cannot be inserted unless delivered b<fore siz o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche ; all other letters 
to be addressed to the Editor of Tae Encineer, 163, Strand. 
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GUNS versus TURRETS, 


Tue policy pursued by successive Admiralty boards in 
dealing with what is known as the turret question, has 
been so exceptional that it can hardly have failed to at- 
tract the attention of every one interested in the con- 
struction and armament of our own and other navies. For 
many years the British Government positively refused to 
use turrets in any shape or form, and it was only under a 
severe pressure of public opinion that Captain Coles was 
allowed, ultimately, to apply his inventions to the Royal 
Sovereign. This ship was, in a sense, a success, and the 
nation os degrees acquired possession of two or three 
other turret ships of small size, two of which, the Scor- 
pion and the Wyvern, are anything rather than successful. 
At last the Captain was laid down, and Mr. Reed, appa- 
rently grown tired of designing and building broadside 
ships, gave us the Monarch, and proposes to give us the 
Devastation, &c.; and it is by no means impossible that for 
some years to come all our new men-of-war will, in some 
shape or other, be fitted with turrets on which they can 
rely for the protection of their guns and crews. Far be it 
from us to reopen any question concerning the relative 
merits of the broadside and the turret; we have a very 
different object in view in penning this article. 

The tax-payers of England have never refused to ne 
at the disposal of the Goverment for the time being large 
sums of money to be used in carrying out experiments in 
gunnery, or the construction of shield, forts, or even.ships. 
At Shoeburyness almost every conceivable form of target 
representing a portion of a ship’s side, or the wall of a 
fort, has been tested over and over again by every con- 
ceivable kind of gun, shot, shell, and powder. The lessons 
taught by these experiments are, beyond question, of 
enormous value. To them, indeed, we are mainly indebted 
for the ssion of the best guns and the best armour- 
plated ships in the world. It is to be observed, too, that 
we have never adopted any invention of importance in 
guns or armour without | first testing it elaborately, 
patiently, and for the most part fairly, with one excep- 
tion, and that exception is the turret. It is possible that 
some good reasons can be brought forward to prove that it 
was unl to test turrets with the fire of heavy 

ns, though all the other forms which armour can assume 
ioe been fired at over and over again; but if such reasons 
exist, we confess we know nothing about them. How is it 
that no complete turret with its — gear, &c., has 
been put up at Shoeburyness and fi at till it was 
destroyed? We may be told that the experiment would 
have n too foo This can hardly be the reason, 
because enormous sums have been spent in the construc- 
tion of casemates and shields without the least hesitation, 
and the price of a turret would have very slightly aug- 
mented the annual expenditure on experiments, provided 
the testing of a few shields had been postponed. Of course 
it is impossible to test everything at once, and we may be 
told that in a little time the testing of turrets will begin ; but 
we submit that the proper time to test them is before, not 
after, their aneaden adoption by the Admiralty. The 
moment it was decided that we should have turret ships 
it should also have been settled that shields and casemates 
should give way for the moment to the new scheme. In- 
stead of this, however, we find that enormous sums have 
been and are about to be spent on a system, the suitability 
of which to its intended p: has never been practi- 
cally tested by the Government. If it be indispensable 
that shields, and sections of broadside ships, should be 
tested, surely it is equally essential that turrets should be 
e imented upon. The chief constructor will not put a 
belt on one of his ships unless he knows from past experi- 
ment what that belt may be expected to do in maintaini 
under fire, the efficiency of the ship on which it is bol 
But he has no hesitation in fitting a turret to the same 
ship, about which turret experiment tells him nothing 
whatever. It is nonsense to say that the belt is only 
tested because the testing does not.cost much. If the test 


be required at all it should be carried out, whether it costs 
much or little. If it is only carried out because it costs 
little, then that little is so much money wasted. 

Of course, the answer to our arguments is that there is 
so much in common between a turret avd a ship’s side that 
when we test the latter we really test the former; and 
also that the turret system has been tested—first, at the 
time that Captain Coles brought out his cupola; secondly, 
in actual warfare, in America and elsewhere, and again 
on board the Royal Sovereign, against one turret of which 
ship three rounds were fired from a 300 1b. rifled 124-ton 
gun, on the 15th of June, 1866, since which date—that is 
to say, within the last four years—notwithstanding our 
rapid advance in the construction of guns, no shot has been 
fired withiu the shores of England at a turret. 

Now, in reply to these arguments, we submit, firstly, 
that although there is a great deal of resemblance between 
a section of a ship’s side and a section of a turret, there is 
also a great deal of difference. A difference not nearly so 
great between two targets has, before now, secured the 
testing of each independently of the other. The argument 
cannot be pressed without charging the authorities with in- 
consistency, and we are disposed to think it never is pressed 
at all. The great point made by those who hold that the 
practical testing of the turret system is unnecessary is, that 
the Americans have tried the system fully, and that we 
have fired at the Royal Sovereign. If it could be shown 
that the results of those tests were conclusive, and in favour 
of the turret, we might rest content to admit that the no- 
test party had made out a very good case; but, in point of 
fact, the experience of the American War tells heavily 
against the turret system. The light guns of the Confede- 
rates disabled turrets in all directions. Mr. Eads, of the 
U.S. Navy, who was practically engaged in the construc- 
tion of monitors for years, has recently published 


a letter most damaging for the advocates of the 
system, the fullest corroboration of which is fur- 


nished by official reports with which we are familiar. 
The experiment with the Royal Sovereign was precisely 
similar in character to that tried by Don Quixote with 
his helmet. The first shot went through the port, 
smashing the dummy gun to splinters. Had it been a shell 
instead of a shot every man in the turret would have been 
killed; of course, if a real gun had been there instead of a 
“ quaker,” the shot could not have got in; but then, how 
about the gun! Would it still have been serviceable ? 
Another shot glanced, as it was not well aimed, and the 
third lodged in the backing. Had it been a shell, it would 
have rippel a great piece out of the turret. There is very 
little doubt that one 300 lb. shell fired subsequently, and 
striking fair, would have left the turret useless, but the 
shell was not fired. Every scrap of evidence available 
goes to show that the turret system, although possessing 
many admirable qualitications for warfare, is very far from 
having given results so satisfactory that it may be accepted 
as a whole without further experiment. On certain points in 
particular information is required. If a shell struck a 
turret low down, and lodged in the backing, would it, or 
would it not, jam the turret by driving downward and out- 
wards a portion of its walls? If a 600Ib. shell passed 
through the breastwork with which Mr. Reed protects the 
bases of his turrets in the Devastation, &c., and exploded in 
the intervening space, what would be the result! How 
about the effect of shells dropped by vertical tire from 
rifled mortars iuto the same space! These questions are 
but a few of many which may be asked, and to which no 
answer can be given except that American experience 
proves that the results would be serious, if not disas- 
trous, but that there is some ground for thinking 
that, after all, not much harm would be done. We 
are the last to advocate useless expenditure, but we 
hold that a moderate sum of money should as soon as 
possible be devoted to the construction and testing of a 
turret embodying all the latest improvements. Even if 
it were decided to construct this turret of only one-half the 
full size, reduciug the attacking power in the same propor- 
tion, a great deal might be learned, although the experi- 
ment would not be quite so satisfactory, for obvious 
reasons, as it would ve if carried out with the best 
turret and the best gun that England cau produce. 


SMALL PORTABLE ENGINES, 

Tue Royal Agricultural Society will, we understand, 
give special prizes this year for the best and second best 
engines in a class which has hitherto hardly ever received 
either prizes or notice. This class embodies all the little 
engines with vertical boilers fixed on cast iron bases or 
an saree which are to be counted by the score at every 
agricultural show in the kingdom. ow they are to be 
tested we are unable to say exactly; but it is certain that if 
the consumption of fuel is to influence the decision of the 
judges, it is quite possible as things stand at present, for 
any person possessing a little energy and knowledge of the 
subject to win all the prizes that may be offered without 
the least difficulty. As we should intinitely prefer a good 
competition to a species of race in which one or two mak ~s 
are first and the rest nowhere, we think it well to call the 
attention of our readers in general to the subject, and to 
bring to their minds a few of the conditions which are 
essential to the success of any engine competing for a prize, 
be it medal, or mouey, or honourable mention. 

Out of the oe districts it is impossible to find any 
type of steam inery more imperfect in every sense 
than the little 3 and 4-borse vertical engines, which com- 
mand a sale because they are cheap. These engines 
are all but invariably made to sell; and yet by a strange 
perversity, manufacturers—we can hardly with justice say 
engineers—prepare their designs without any true appre- 
ciation of the proper method of turning out cheap work. 
It does not follow that because an engine is cheap it must 
therefore be nasty; but by far the larger proportion of the 
little engines under notice are nasty. They are bad in 
design, fearfully and wonderfully made as regards work- 
manship, unpleasing to the eye, and certain to give dissatis- 
faction toany luckless wight unfortunate enough to invest his 
money in one, and knowing all the while what a moderately 





good engine of the kind should be. Now, asa matter of fact 
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there is no reason whatever why a vertical engine and boiler 
of, say, 4-horse power, should not be pretty to look at, good 
to go, fairly economical in the consumption of fuel, and very 
moderate in price notwithstanding. The first point to be 
considered is the general arrangement. For the most part 
that type of engine in which the cylinder is inverted and 
the crank shaft carried by a saddle bolted to the lower end 
of the boiler is preferred. In preparing the design for such 
an engine the first point to be considered is the 
boiler. If this is to be moderately economical, something 
more than a fire-box and uptake put into an outer shell is 
needed. We may either use Field’s tubes, or cross tubes, or 
tubes springing from the side of the fire-box, and running 
up to the crown plate, or vertical fire tubes,.or a tgs 
son pot boiler; but whatever type is selected, care should 
be taken that sediment shall not accumulate in dangerous 
or objectionable places, It is urged by many engineers 
against the Field and other boilers with hanging 
tubes, for example, that although in a boiler kept 
always at work no deposit of sediment can take place 
in the tubes, yet that in boilers worked during the 
day only, and allowed to cool at night, a very con- 
siderable crust forms on the tubes. How far this may be 
accurately true we shall not pretend to say ; the statement 
is reasonable and consistent with general experience. Large 
cross tubes do not give enough surface, and they become 
furred, and cannot be cleaned; vertical fire tube boilers with 
short tubes are desperately uneconomical. The Messenger 
boiler, already illustrated in our pages, appears to beone of the 
best of the small boiler types with which we are acquainted; 
and Mr. Frazer, of Bow, is now bringing outanother vertical 
boiler, from which, we think, he will obtain good results, 
In any case the vertical tire tube boiler, the boiler with one 
or two cross tubes, and the boiler with fire-box and up- 
take only, must be beaten at Oxford. They have not the 
ghost of a chance, for the simple reason that nothing is more 
easy than to design a boiler which will excel them in every 
point but one, viz., cheapness. 

No matter how good, by comparison, the boiler may be, 
it will fail to give good results at Oxford if it be worked in 
conjunction with a badengine. But, after all, the principal 
point to be attended to is the keeping of the cylinder hot. 
Who ever saw one of the little engines we speak of with a 
jacketed cylinder, or a cylinder enclosed in the hot air 
escaping to the chinmey, or titted with a superheating pipe? 
These things are assumed to cost a lot of money, and, are 
therefore left out ; although we may see 2 cwt. of good 
cast iron put into the saddle, where 4 cwt. would do better, 
and similar mistakes made by the score. It is undoubtedly 
true that to cast a cylinder with a jacket will cost a littie 
more than to cast it without ; but the patterns once made, 
it will not cost much more, and {the advantage will be 
found enormous. We have very little doubt that jacketed 
cylinders will compete at Oxford with unjacketed, and 
woe to the latter in such a case. Besides jacketing there are 
one or two other devices which may be used to the same 
end with advantage. Why should not the feed-water be 
heated in the chimney? Why should not the steam be 
moderately superheated in the same place ? Nothing, again, 
would be easier than so to dispose of the waste steam that 
it should draw a moderate quantity of heated air into 
a case of sheet iron surrounding the cylinder in a way 
which would effectually prevent condensation in the 
cylinder without endangering its face or that of the slide 
valve. Ina word, there are a thousand and one ways in 
which the vertical, so-called portable engine, may be 
improved. We sincerely hope that it will not be found 
when the tug of war comes that all the improvements 
have been effected by a single firm. 





THE VIENNA WATERWORKS. 

THE execution of this great work, after having been for several 
years under discussion, has been ultimately decided on. The 
supply of water to Vienna and its suburbs, comprising a popu- 
lation of about 800,000 inhabitants, is a1 matter of the greatest 
importance. Hitherto the whole supply was obtained from the 
Danube. By the present project it will be drawn from the 
“Simmering,” at the foot of the picturesque Alps, from two 
springs, viz., Haiserbrunn and Stixenstein, whence the purest 
spring water will be conducted to the principal reservoir, the 
Rosenhiigel, a spot beautifully situated on a hill near Vienna. 
Here, on the 21st of April, the Emperor of Austria solemnly 
inaugurated these works, attended by the Imperial family, the 
Austrian Court, the English and other ambassadors, the nobility 
and municipal council of the city, and all the notabilities of the 
empire. The total length of the line of these works from 
Kaiserbrunn and Stixenstein to the Kosenhiigel is 312,375ft., 
passing by Ternity, Baden, Weikersdorf, Matzendorf, and 
Médling. The two springs at Kaiserbrunn and Stixenstein are 
to join at Ternity. There will be 24,900ft. of tunnels, the 
longest of which, in the Hollenthall, measures 8463ft. Through 
the whole length of the line the water will be conducted in 
walled and covered canals, worked with hydraulic lime and 
Portland cement, where the water-level will be 6ft. beneath the 
surface of the ‘ground, to protect the water alike from frost and 
heat. The most important viaducts will be constructed at Baden, 
Médling, Leising, Maur, and Speising. From the reservoir at 
Rosenhiigel the water will be conducted to the two other 
reservoirs at Schmelg and Wienerberg (called Spirmerin and 
Kreug), in cast iron pipes of 33in. and 36in. diameter ; from these 
three reservoirs the water will be led to the interior of the town 
through pipes of the smallest diameter. The Donan Canal and 
river Wien are to be traversed by pipes sunk beneath the bed of 
the river, in order to continue the system from the opposite 
banks, and the top edges of all the pipes will be also laid 7ft. 
beneath the surface of the ground. The length of this line of 
pipes is about twenty-three English miles, and that of the whole 
system about eighty English miles, The total length of the five 
viaducts is 8382ft., the longest of which, at Baden, is 2769ft. 
The contractor for these works is Mr. A. Gabrielli, of 3, West- 
mninster-chambers, Victoria street, London. 





THE INSTITUTION OF CivIL ENGINEERS.— We are given to under- 
stand that the late Mrs. Appold has left to the Institution a 
legacy of £1000, payable at the same time, as the legacy for 
a similar amount from her husband, the late Mr. J. G. Ap- 

id, F.R.S,, ;Assoc. Inst., C.E, It is understood that bo’ 

uests are made for the general use and benefit of the 
society, without being fettered with conditions, 





STEEL RAILS. 
(Continued from page 260). 

Erie Railway. (N.Y.).—‘‘ We have-now in use on this railway 
8509 tons of steel rails, equal to about eighty-five miles of 
track. ‘The first was put in the track in the spring of 1867,— 
ten miles of John Brown’s ‘ Atlas Steel Rails,’ Bessemer, and one- 
fifth of a mile of a cast-steel ; the remainder were put in 
during the season of . Thirty-two miles of John Brown’s 
‘Atlas’ rails, Bessemer; thirty miles of Cammell’s, Bessemer ; 
five miles of Guest’s, Bessemer ; and seven miles of Bessemer steel 
rails, manufactured at Rensselaer Ironworks, John A. Griswold 
and Co., Troy, N.Y. The weight of the Guest rail is 56 lb. and 
60 lb. per yard; Krupp’s, 624 lb. per yard; and all the others, 651b. 
per yard. The cost of the steel rails has been about twice the cost 
of iron rails of the same weight and pattern. We have made use 
of them on curves of less than one thousand feet radius, and on 
varying grades, from level to sixty feet per mile. The present 
condition of all these rails is excellent. In March, 1867, a point 
was selected in Jersey City yard, and some steel rails put down 
where all freight trains, in both directions, would pass over them ; 
at the same time, March 7th, some new iron rails were put down 
next to them, and the iron rails have since been renewed, as 
follows : May 9th, 1867 ; July 11th, 1867 ; September 14th, 1867 ; 
November 13th, 1867 ; January 12th, 1868 ; March 11th, 1868; May 
13th, 1868 ; July 18th, 1868; September 14th, 1868 ; November 
15th, 1868 ; January 12th, 1869; March 8th, 1869; and June 9th, 
1869. On 21st of July, 1869, another track, of new iron rails, was 
put down at this point for the incoming trains, so that the track 
with steel rails was relieved of one-half the service, and this new 
track (of iron) was entirely worn out, and had to be renewed on the 
20th of October last, while the steel rails now show hardly any 
signs of wear, and are apparently as good for many years’ service 
as when put down. Inthe same month of Merch, 1867, about 
1500ft. of steel rails were put down on the Cuba grade, 60ft. to the 
tuile, opposite some new iron rails. The iron rails were all worn 
out, and had to be renewed in September last, while the steel rails 
show no signs of wear. We have also made the same kind of an ex- 

yeriment on curves 1300ft. radius, with like result. These rails 
coon not been in use long enough to decide whose manufacture is the 
best. 
opinion as to the final result. 


All are doing well, and nothing appears on which to base an 
We have had but seven break in 
use, and all without obvious cause. One had been in the track 
seventeen months, and the others less than three months. Two 
steel rails broke while being unloaded from the cars, but further 
experiment with them showed that the cause of breakage must 
have been in the peculiarity of the blow received in falling. All 
these broken rails showed a fracture similar to the fracture of a 
very reined iron. We have tried but two kinds of joints. Some 
three or four hundred tons were put down with common wrought 
chairs, and the remainder with splice bars; and our experience so 
far is in favour of four-hole splice bars. Our experience with steel 
rails will not admit of any estimate of their probable life, but is 
sufficient to show that the question of the greater first cost is no 
bar to the fact of their economy. We have several thousand tons 
of steel-headed rails, but none have been in the track long enough 
for us to make any comparison with the solid steel rails, most of 
them having been put in during this year. They were manufac- 
tured by the New Jersey Steel and Iron Company, at Trenton, 
New Jersey, and so far show well as a great improvement on iron 
rails; but time, and the severe test to which the heavy traffic of 
our main track will subject them, musi tell their story. I have 
refrained from giving the names of manufacturers of the steel rails 
that broke, as such information might be unfairly used by others 
in the rail business, whose rails might have broken under the same 
circumstances; but in justice to the rails of American manufac- 
ture, I willsay that none of them have broken, and though they 
are the first Mr. Griswold made, appearances indicate that they 
are equal toany we have.—J. W. Guppy, Asst. Genl. Supt.” 

Camden and Amboy (N.J.).—‘ In the absence of Mr. Ashbel 
Welch, chief engineer of the Camden and Amboy and affiliated 
railroads, who is now in Europe, I write to reply to the interro- 
gatories addressed to him, suggested by your board in relation to 
the use of steel rails on roads under his charge. Steel rails have 
been used on the Camden and Amboy Railroad proper, and on the 
Camden and Amboy Branch, and Philadelphia and Trenton Rail- 
roads, forming a part of the upper line between New York and 
Philadelphia ; also on the Belvidere Delaware Railroad. In 1865 
fifteen tons made by John Brown and Co., Sheffield, were laid 
down on the Camden and Amboy Railroad for trial. We have now 
down on the roads above named 1500 tons steel rails, 200 tons of 
which were put down in 1867, 800 tons in 1868, and the remainder 
during the present year; the whole equal to nearly seventeen 
miles of rok The weight of these rails is 56 lb. per yard. 
Those put down in 1867 cost nearly 100 per cent. more per ton 
than our iron rails the same year; in 1868 about 115 per cent. 
more; and this year 80 per cent. more, except 200 tons of the 
Pennsylvania Steel Company, which cost 71 per cent. more. Apart 
of the fifteen tons put down in 1866 were laid in the main track 
near Bordentown Shops, where they are subject to almost constant 
use, and they show as yet scarcely any appearance of wear, while 
iron rails in same track near by wore out in about two years. 
Another part of these rails were laid on a grade of 45ft. per mile 
and curve of 2500ft. radius, and do not yet show any signs of 
wearing away. A large part of the steel rails laid down in 1867 
were put in the place of iron rails that had lasted about three 
years. Another portion of them were laid on a grade of 45ft. per 
mile and moderate curve, and are still perfectly sound, where iron 
rails laid on same grade near by lashed but two years. A few of 
them were laid in a part of the track at Amboy terminus, which 
has been in constant use day and night, and where iron rails lasted 
on an average one year. On a recent examination the steel rails 
showed no signs of giving out. Those put down in 1868 and since 
appear to be as good as when first laid. All these steel rails were 
made by John Brown and Co., Sheffield, England, except the 200 
tons recently received from the Pennsylvania Steel Company. 
None have snapped or broken. A steel rail of those received in 
1867, lying between two tracks on the Philadelphia and Trenton 
Railroad, was caught under one end by a drill rope and raised up 
so as to be struck b approaching cars, which forced the other end 
under the ties of the opposite track, and bent a part of the rail 
into a perfect semicircle of 26in. radius, without causing check in 
the least degree on the edges or any part of the surface. The rail 
was afterwards forced back straight, without exposing any defect 
opener a slight twist in the flange. We have not tried drilling in- 
stead of punching steel rails, except in those recently received 
from the Pennsylvania Steel Company, We have lately put down 
for trial a few tons of steel-headed rails from the Trenton Rolling 
Mill, but they have not been in use sufficiently long to judge of 
a arena nacenae B. Fiver, Resident Engineer P. and 

North Pennsylvania Railroad (Penn.).—‘* Began to use steel rails 
in 1865. Have now between five and six hundred tons of Cammell 
and Co,’s make. Of 400 tons laid last fall, twenty-one rails broke 
in December and January, near the ends where they were punched. 
After that we had them drilled and they stood well. Have also 
half a mile of track laid with steel rails from the Barrow Steel 
Works ; and about a mile of steel-headed rails made by Waterman 
and Beaver, Danville, Pennsylvania. Up to this time all these 
rails have worn well. Use fish-joints.” 

Philadelphia, Germantown, and Norristown (Penn.).—‘‘ Began 
using steel rails about four years ago. Have laid 350 tons, weight 
60 Ib. per yard. Cost 92°50 dols. to 120 dols. in gold, against 76 
dols. to 80 dols. in currency for iron, Forty trains daily pass over 
this track a way; radius of curvature not known ; e 53ft, 

r mile. wear of these rails is scarcely perceptible ; none 

ave broken. Some of them have been laid two years on a curve 
where iron rails rarely lasted more than five or six months, and show 
little wear as yet. it safe to say steel rails will outwear 





eight iron rails. Both and punching holes are ob- 
jectionable. Like Reeves’ s ded joint, or Fisher and Norris’, 
neither of which require athe: vg or drilling in the stem of the rail, 

Northern Central of Pennsylvania.—‘‘ Began to use steel rails in 

May, 1866. Have laid 300 tons, equal to 3} miles of track, 
Weight of rail, 60 Ib. per yard. They are subject to very heavy 
service, have been laid on grades of 147ft. and 220ft. per mile, in 
streets in Baltimore, where the service is constant and very severe. 
The rails are of Cammell and Co.’s manufacture, are still in uni- 
formly good condition, have outlasted six iron rails, and probably 
will outlast as many more. None have broken. Use the fish- 
joint.” ’ 
, Lehigh and Susquehanna, (Penn.)—‘‘ Began to use steel rails in 
February, 1868. Have now in use 5100 tons, equal to about fifty- 
four miles of track. Weight of rail, 60 lb. per yard. Present 
price of steel rails, 120 dols. per ton, against 85 dols. for irou 
rails. Have used them on curves of 600ft. radius and es of 
95ft. per mile. These rails have carried 1,200,000 tons o oa, 
besides the empty return trains. They are of Bessemer steel of 
English manufacture. They are now in good condition, none 
have worn out, only four have broken, three from defects caused 
by punching, one from cause unknown. Use only the Fisher and 
Norris joint.” 

Philadelphia and Reading. (Penn.)—‘‘ Began touse steel rails in 
1865. Have now in use 800 tons, equal to about eight miles of 
track. Weight of rail, 60 lb. and 64 Ib. per yard. Cost of steel 
rails, about 50 per cent. more than iron. Have used them on 
grades of 174ft. per mile, and on curves of 442 radius. Steel rails 
are now in good condition, and show hardly any perceptible wear, 
where iron rails on same grades, and subject to same trade, have 
been renewed four times. Have used rails made by Brown, by 
Cammell, and by Barrow Hematite Co., and find them equally 
durable. The breakage has been one ton out of 800, owing to punch- 
ing in the base ; none have broken from puncbing in the stem. 
Some of each manufacture were broken. ‘The breakage is greater 
than that of iron rails of the company’s own manufacture from 
the same cause. Use the fish-joint with four bolts. Have used 
some steel-headed rails of our own manufacture ; results not very 
satisfactory, but fair; a few parted at the weld ; otherwise they 
have done good service.; A joint not requiring punching at the 
base will obviate the danger of snapping. 

Philadelphia, Wilmington, and Baltimore.—‘‘ In reply to your 
interrogatories concerning steel rails, I respectfully submit the 
f.llowing answer, seriatim :—(1) Yes. (2) August or 1 emgrat 
1864. (3) 3110 tons, equal to between thirty-four and thirty-five 
miles single track. (4) About 50 tons of our best steel weighed 
51 1b. per yard, but our steel rails generally weigh 56 lb. to 
58 lb. per yard. Our rail section has a height of 4in. and a base 
of 4in., with weight of 574 lb. (5) In 1865 we paid 142°50 dols. 
gold for steel, and 80 dols. currency for iron. This year we pay 
100 dols. gold for steel, and 83 dols. currency for iron. For 1870, 
we pay 87°50 gold for steel, and 83 dols. currency for iron, It 
should be understood that we buy the best grades only of both 
steel and iron, and our iron rails are guaranteed for five years, 
which adds 5 dols. per ton to the price. (6) We have never worn 
out a steel rail. (7) On an extremely exposed curve in constant 
use at entrance of the Philadelphia station grounds we laid steel 
rails in 1864. The place of one steel rail in that curve was filled 
by an iron rail. It has been found necessary to renew the iron 
rail seventeen times ; and we now have a steel-headed rail for trial 
in that place. (8) We make use of steel rails specially on sharp 
curves, and on steep gradients. Our Gray’s Ferry curve, of 
500ft. radius, is in view of its sharpness, and the number and 
speed of trains passing over it, by far the hardest test of rails 
which this road affords. That curve was laid in steel in 1865, and 
although the rails show wear, none have ever been taken up; nor do 
they look as if they would succumb for years tocome, Our 
heaviest gradient, of nearly 50ft. per mile, is laid with steel, but 
only since 1867. (9) None are so much worn as to lead us to ex- 
pect their removal from the track for many years to come; and 
generally they show but very slight loss from abrasion. (10) 
Answered with question No.7. (11) Nearly four-fifths of our 
steel rails were made at the Atlas Steel Works, of Sir John Brown 
and Co., Sheffield, England. About one-sixth were made by Penn- 
sylvania Steel Co., and a hundred tons by the Barrow Steel 
Co., Lancashire, England. With the exceptions of two fractured 
rails of those bought of the Pennsylvania Steel Co., there is no 
reason to suppose that our rails will differ in durability. (12) Of 
3110 tons steel rails, laid from September, 1864, to date, but two 
rails, or less than one in six thousand, have snapped. These two 
were made by the Pennsylvania Steel Co., without hammering ; a 
mode of manufacture since discontinued by them. There is every 
reason to suppose that that company now makes Bessemer steel 
rails equal to the best in the world. (13) We break but few iron 
rails; for the year last past not more than ten, on our main 
track. (14) The two steel rails broke in summer under the wheels 
of a passing train, without causing the slightest injury or delay. 
The iron rails were generally broken in the winter, while the 
ballast was frozen, but no accidents were caused thereby. (15 and 
16) Our tests show that punching is very injurious to steel rails, 
and drilling only somewhat less injurious. We have no reason 
to suppose that the ordinary changes of temperature even in 
Canada affect steel rails injuriously. The two rails which were 
broken were made from steel ‘too high’ for rails, or containing 
too much carbon. They were neither punched nor drilled. Bend- 
ing cold, to an extent required for curves, has no bad effect upon 
steel rails. (17) Answered with questions No. 11 and 12. (18) 
We have five to six miles steel-headed rails made by Waterman 
and Beaver, of Danville, Pennsylvania. They are less than one 
year in the track, and none have failed on account of want of 
weld between the iron and the steel. The short trial of these 
rails will not justify expressing an opinion as to their durability. 
(19 and 20) We pefer the Reeves joint for both iron and steel. It 
obviates the necessity of punching or drilling the neck of the rail. 
Our use of these joints has been but recent, yet our confidence in 
them is such that we have enough for fifty miles of track laid 
or ready to lay. Our trials show that this joint approaches in 
point of stiffness more nearly to the stifiness of the entire rail 
than any other joint known to us. We have used hithertu chiefly 
‘fish-joints’ of severalforms. (21) I respectfully suggest that 
great care be taken by purchasers of steel rails in their inspection 
of them. Imperfections so slight as to be undeserving of atten- 
tion in an iron rail render in many cases the rejection of a steel 

il imperative. This company has rejected from a single invoice 
of highest priced steel rails as many as 13 percent, I think that 
companies who have laid steel rails without rigid inspection will 
report a much larger percentage of fractures than we have ex 
perienced. There is great danger of a deterioration in quality ot 
steel rails to be henceforth put upon our market, being paenom § by 
a willingness on the part of railroad companies to buy a low- 

riced article. Unless we pay a fair pre, and require a rail to 

ar the most rigid inspection, we ma k for the same deteriora- 
tion in steel as took place in iron rails. Some of the iron rails laid 
on the New Castle and Frenchtown Railroad in 1838 are still 
subject to the wear of 25-ton locomotives of this company, and 
will not be taken up this year. Such iron rails are no longer 
made. And without caution on the part of railroad managers 
itis to be feared that such steel rails as were manufactured in 
1868 cannot be bought some years hence.—Isaac HINCKLEY, 
President.” 5 

Pennsylvania Railroad.—‘‘(1) Yes. (2). In 1864. (3) Re- 
ceived to this date and to be delivered before December 3lst, 
1869, under existing contracts, 19,244 tons. It is estimated that 
there will be laid in the track by the close of this year a total of 
14,794 tons of all patterns—equal to 146,39, miles of track. (4) 

urchased tons, 56 lb. per yard; 16,646 tons, 65 lb. an 
67 Ib. per yard ; laid, 56 1b. per y 23°52 miles, 65 lb. and 67 Ib, 
per yard, 116°87 miles = 1 miles. (5) Varies with the price 
of and other circumstances, At time new iron is worth 

dols. 25 dols. per ton, cur 
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rency. Steel costs 125 dols, to 130 dols. per ton currency. (6) 
There have been laid as follows :—1864, 56 lb. per yard cast steel, 
157 tons; 1865, 56 lb. per yard cast steel, 100 tons; 1865, 56 lb. 
per Bessemer stee: 0 tons; 1866, 56 lb. per yard Bessemer 
steel, 576 tons; 1866, 67 lb. per yard Bessemer steel, 965 tons; 
1867, 56 lb. per yard Bessemer steel, 502 tons; 1867, 67 lb. per 
yard Bessemer steel, 2953 tons; 1868, 56 Ib., 65 ib., and 57 lb. per 
~ Bessemer steel, 4433 tons. ; 1869, 56 lb., 65 lb, and 
lb. per yard Bessemer steel, estimated 4838 tons. Total, 
14,794 tons. None worn out or taken up, except those 
broken, and about half a dozen rails from the first lots of 
American manufacture which were improperly made. (7) Can- 
not state definitely. (8) We have laid our steel rails at sta- 
tions and in — where a large amount of shifting is done, and 
on curves and grades; the intention being to place the steel on 
those portions of the line where the wear is the greatest. Have 
them on curves of various radii up to 9 deg. (637ft. radius) and on 
grades of all amounts up to95ft. per mile. In one case, have 56 lb. 
steel on a curve of 400ft. radius with grade of 128ft. per mile (on a 
branch road). (9%) All good. (10) Having never worn out any 
steel rails, cannot state. (11) Have not been able to make any 
definite comparisons. (12) Had some difficulty at first with steel 
rails breaking, particularly with the first lots of American rails, 
but this difficulty now seems to have been overcome. The whole 
number of steel rails broken on this road, from all causes, up to 
September 30th, 1869, has been 354 rails. This includes sixty- 
six rails known to have been defective and purchased for use in 
sidings. The quantity of steel laid to September 3Uth, 1869, is 
about 14,500 tons. (13) Circumstances under which steel rails 
break are so different from those under which iron break that no 
comparison can be made. (14) Steel rails generally break in 
handling, or within a few days after being laid in the track. (15) 
Sometimes where punched. (See answer to 21). (16) We require 
all our steel rails to be drilled; don’t allow wny punching, and 
don’t allow any cutting of the base in any way. (17) Of nearly 
all makes purchased, viz.: Pennsylvania Steel Company, Free- 
dom Iron and Steel Company (American rails), John Brown and 
Co., Chas. Cammell and Co., Barrow Steel Company, Bolton Iron 
and Steel Company (English rails). (18) We have 111 tons of 
rails, iron base with steel heads, made by Funke and Elbers, 
(Prussian), which have been in use more than a year, and are giving 
perfect satisfaction, all good, and not showing any sign of wear. 
Also from Trenton Iron Company, 26 tons of steel-headed rails 
64 lb. section, laid in 1866, and still good. (19) We use the Eng- 
lish fish-bar splice exclusively, two parailel bars, 24in. long, with 
four bolts, as making the best junction of two rails, and causing 
the least wear on ends of the rails. (20) While there is a great 
difference in the wear of the rails when used with different 
joints, do not see that the particular kind of joint has anything to 
do with the breaking of the rails. (21) Rails may be broken from 
causes outside of the rails themselves, such as a loose tie, bad 
alignment and surface of track, heavy weight falling, &c., but 
the track being good, and rails of fair quality, and not too cold- 
short, we find iron rails to break generally when much worn, and 
thereby weakened, especially if there is a flaw or defect in the 
metal. Steel rails, on the contrary, are generally found to break 
in handling or when first put in the track, a few days being suffi- 
cient generally to develope any defects. Having given consider- 
able study to this matter, my conclusions are as follows :—The 
first and most easily ascertained cause of breakage is that the 
rails are sometimes made out of improper material, the steel con- 
taining too large a percentage of phosphorus ; in which case the 
metal will be brittle, and the raus will break easily during the 
ordinary process of handling, loading and unloading, or placing in 
the track without the presence of any flaws. When the metal is 
good and free from this defect the prime cause of breakage is 
from flaws and cracks, visible or invisible. Punching holes in the 
necks of , and particularly cutting spike notches in the base, 
tend to produce cracks or develope lines of weakness which cannot 
be observed by inspection, but will render the rail more or less 
liable to break at these points. Holes for bolts drilled (not 
punched) through the necks of steel rails are not found to give 
any trouble, and the simple expedient of a wrought iron half- 
chair, as used on this road, answers every purpose of a stop to pre- 
vent creeping in the track, and makes it unnecessary to cut spike 
notches in the base. All steel rails should be closely inspected, 
and none accepted that have the slightest indentation or appear- 
ance of cracks in the edges of the base. Flaws or cracks in the 
rails will be produced by the existence of cavities or blow holes 
in the ingots from which the rails are rolled, and the best pre- 
ventive of this is to cast the ingots of large size, carefully cut 
out any flaws that may appear on the surface, and draw down the 
ingots under the hammer to say one-half their original size, which 
thoroughly consolidates them, draws an even temper throughout, 
and gives a solid, uniform rail. Great care must also be taken in 
heating the ingots, and the quality of the rail produced depends 
largely on the skill of the workmen in the various manipulations 
through which it has to pass. Everything else being perfect, I 
am satisfied from close and extended observation that the great 
cause of steel rails breaking is that they have been injured, 
strained almost to the breaking point in the process of straighten- 
ing at the mill. I hold that steel cannot be heated as iron (the 
former being to the latter, somewhat as glass is to lead), and 
while possessing a much greater absolute strength, will not 
yield as readily, without cracking, under sudden pressure, and 
that until some better way of straightening steel rails is found, 
and so long as they are subjected to the pressure of the 
powerful straightening presses of our rolling mills, they should be 
straightened while as hot as will allow of their being handled. The 
force applied in straightening cracks the thin scale on the surface 
of the rail, apparently in the direction of the line of strain, and a 
few days’ exposure to the weather will cause rust in these lines, 
thus showing distinctly every place touched by the gag. In nearly 
every case where steel rails on this road have broken without any 
other evident cause, the break has been at one of these points 
marked by the straightening press. Our experience shows that a 
good article of steel rail is much stronger, more durable, and less 
liable to break than iron rails, and can be had by selecting proper 
materials from which to make the steel, the exercise of the necessary 
care and skill in its preparation, and by close inspection of the 
finished rail. The larger proportion of the broken rails noted in 
answer to No, 12 were among the earlier lot of rails purchased. 
There has been a gradual improvement in the quality of all brands, 
the percentage of broken steel rails from any cause is now very 
small.—JOHN A WILSON, Chief Engineer.” 
, Toledo, Wabash, and Western (Ohio).—‘‘ Began to use steel rails 
in September, 1868. Have now about five miles of track laid with 
them. Weight of rail, 601b. peryard. Relative cost : iron, 50 dols. 
per ton in gold ; steel, 100 dols. per ton in gold. They are of John 
Brown’s and Barrow Co.’s make. Have been down in the yards 
thirteen months ; have been subject to constant use, but show no 
signs of wear as yet; iron rails at same point wore out once 
ineight months. Use the tish-joint.” 

Michigan Central.—* to use steel rails April, 1867. Have 
laid 298 tons, equal to three miles of track. Weight of rail 61 1b. 
per yard. Costin currency, 162°42 dols. steel rails, against 90 dols. 
for iron. Have laid the steel rails on one side of the track, and 
iron rails on the other. The iron rails show considerable wear and 
batter at the ends; the steel rails very little. No perceptible 
difference in wear between rails laid four miles from Detroit and 
those at 110 and 150 miles, although there is greater service re- 
quired at the four-mile point. The steel rails are of John Brown's 
make, Out of 1247 rails iaid in track, twelve have broken. Very few 
new iron rails break. ‘These rails broke in hot weather as well as 
in cold, and some of them from no apparent cause. ‘I'wo of them 
showed a flaw in the edge of the flange at the point of fracture. 
Some broke near the boit-holes, some two or three feet from the 
ends, and some near the middle. Use the Trimble joint, and the 
holes were punched in an oblong shape,” 

(Zo be continued.) 








ADCOCK’S ARTIFICIAL OBSIDIAN. 
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The next 
stone manufacture. It is intended to explain the speci- 
mens to which we have before referred. It is of consi- 
derable length, and, to appreciate it, should be read with 
the specimens by (which, we may add, we shall be happy 
to show to any one interested); but even in the absence of 
the specimens, the paper possesses many claims on our 
attention—so many, indeed, that we have thought proper to 
reproduce it almost in its complete form :— 

Jo. 1.—Specimen of Basalt or Trap rock.—In Scotland, where it 
occurs most abundantly, it is called ‘* Whinstone ;” and in the 
district of Birmingham, where it is much employed for the re- 
pairs of the roads, *‘ Rowley-rag.” It is so called in this latter- 
named district from its being quarried at “* Rowley-Regis,” a vil- 


lage seven miles distant from Birmingham, two from Oldbury, and | 


four or five from Halesowen. That the Rowley-rag of the neigh- 
bourhood of Birmingham is of volcanic origin there are many 

roofs. Its peculiar structure, its isolation from all rocks of a 

indred character, the perceptible dislocation of the contiguous 
strata, and upheaval of the limestone rocks by it—all tend to 
establish its volcanic origin. Finally, it is more distinctly proved 
by the impressive fact that, when mining for coal in that district, 
that mineral is found to be charred on approaching within a few 
feet of the Rowley-rag, which can only have been produced by the 
agency of fire. 

No. 2.—Specimen of Rowley-rag, Trap, or Basalt Whinstone after 
it had been melted ina Furnace and cooled quickly. —Its appearance 
is that of a brilliant opaque black glass. I have been informed 
by travellers who have seen this specimen, and have visited the 
Basaltic Stone Works, that it is to be found in precisely the same 
condition in the Lipari Islands—not as the fused product of a fur- 
nace, cooled quickly, but naturally the product of a volcano. 
When found in this state it is called by philosophers ‘*‘ Obsidian,” 
or voleanic glass. I have already intimated it to be my opinion 
that the fused basalt acquires this glassy structure simply because 
it has been cooled so quickly that the silex, argil, protoxide of iron, 
lime, and manganese, of which the basalt is composed, had not time 
to arrange themselves according to their chemical affinities— 
therefore could not crystallise—therefore could not reproduce the 
stony structure. 


No. 3.—Specimen of Rowley-rag, Basalt, Trap, or Whinstonein the | 


same state of ** Obsidian,” or Volcanic Glass.—It represents, like 
No. 2, basalt fused and cooled quickly. It is exhibited to show 
the ‘“conchoidal fracture,” which is common to basalt, both in 
the state of volcanic glass and asa rock. Basalt is in its natural 
state extremely hard and difficult to be broken or pulverised. So 
much so that, as is well-known, roads made of it will last three 
times longer than when made of any other material. 
standing which, it possesses a line of cleavage of which the expe- 
rienced workmen avails himself to facilitate his operations. Hence, 
if two workmen be employed to break Rowley-rag or basalt, the 
one acquainted with the line of cleavage, and the other not so, 
he who is acquainted with the matter will break up a much larger 
quantity of basalt in a day, and with much less labour to himself 
than the other will a comparatively small quantity. The speci- 
mens marked No, 2 not only exhibit the character of obsidian, or 
black volcanic glass, but to a certain extent the conchoidal 
fracture, and in other parts the line of cleavage, which may be 
known by its brilliant facet-like appearance. Black and opaque 
as are the specimens marked Nos, 2 and 3, yet this unique branch 
of manufacture has fully borne out the correctness of Sir Isaac 
Newton's opinion :—‘‘That all substances, however opaque in the 
mass, are transparent when reduced to very thin lamina.” For 
at the Basaltic Stone Works I heve cast fused basalt so very thin, 
and of such different degrees of thinness, that I could see daylight 
through them—in some such as were very thin, indeed, almost 
equal to common window-glass, and in others of different shades 
of transparency, such as light-yellow, yellow, brown, and almost 
black. When very thin, and very transparent, the volcanic glass 
was sufficiently light to be carried away by an almost impercep- 
tible movement of the air. I have also drawn the volcanic glass 
into filaments not exceeding in diameter the finest hair of the 
head. In short, when basalt is fused, and is cooling into glass, it 
is so plastic that it may be blown, drawn, cast, rolled, or other- 
wise reduced to an infinite variety of shapes, as will be shown by 
specimens hereafter to be described. 

Nos. 4, 5, 6, and 7.—Specimens of Rowley-rag, or Basalt, after it 
has been fused in a furnace, and cooled in varying periods of time ; 
such time being intermediate between the formation of black glass 
and the reconversion to the stony structure, showing the manner in 
which the crystals were formed,—These specimens were produced 
thus :—After the basalt had been fused and was in the act of 
being cooled slowly, the process was suddenly interrupted so as 
tocool them quickly. In the production of No. 4 the process was 
interrupted at an earlier period than it was with No. 5, and with 
No. 5 at an earlier period than with No. 6. No. 4, therefore, ex- 
hibits but few crystals, and those at considerable distances apart. 
No. 5 being allowed more time previous to the interruption of the 
process, exhibits a greater number of crystals, some of them in the 
act of aggregation. And No. 6, by being allowed a still further 
quantity of time before it was quickly cooled, shows the accumu- 
lation and aggregation of the crystals so far advanced, that the 
mode by which the stony structure is reproduced is very clearly 
developed. No, 7 is sent to show that in some few instances the 
crystals arrange themselves in bands. Had No. 6 been allowed 
more time before the process of slow cooling was interrupted, 
other crystals would have sprung up in the mass, and by their 
aggregation would have produced a perfect stone. 

No, 8.—Specimen of Basalt, or Rowley-rag, fused in a reverbera- 
tory furnace, and covled very slowly, exhibiting its reconversion to 
the stony structure.—All the castings made at the Basaltic Stone 
Works for external decorations, such as window-heads, window- 
cills, quoins, string-courses, columns, pilasters, friezes, copings, 
steps, &c., were made of basalt, by fusing it in a reverberatory 
furnace, then casting it into ordinary sand moulds, made red-hot 
previously to pouring the melted liquid into them, and by subse- 
quent slow cooling in the oven in which they were cast. 

No. 9.—Specimen of the same kind of Rowley-rag, or Basalt, from 
which No. 8 was fused and cast. 

No. 10.—Specimen of Rowley-rag, or Basalt, very much resem- 
bling what is known by the name of *‘vesiculated lava” when it 
occurs in the volcanic districts in a@ natural state.—When in a 
molten state Rowley-rag, or basalt, is very viscid or sticky, like 
birdlime. Therefore, if a piece of wood, or coal, or any other 
substance that will evolve gas or steam, be plunged into it, such 
steam or gas, under certain conditions of cooling, will produce the 
vesiculated structure. Those travellers who have visited volcanic 
districts have been much interested with this specimen. 

Nos. 11 and 12,—In my first attempt to fuse Rowley-rag in a 
reverberatory furnace, I the bottom of the furnace made in 
the same way as is usual for the melting of iron—that is to say, I 
made the bottom of fine gravel and loam, containing nodules of 
quartz. The result, however, was very different to when iron is 
melted ; for the melted Rowley-rag and the granulated quartz, 
being of nearly the same specific gravity, commixed together, and 
produced the speci now exhibited. hese specimens are 
peculiarly interesting from their assimilating to geodes of zeolites 
calcedony, and the loadstones of basalt in the natural state. 

No, 13.—Another highly-interesting specimen, inasmuch as I am 
enabled to explain by it very readily two very important features 
which volcanic eruptions present to us.—It is weil known that 
liquid lava, though the temperature at which basalt fuses is not 
greater than that of copper, and therefore much below the melting- 
point of cast iron, has been seen to spread itself over tracts of 
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| country ten, twelve, and even fifteen miles in length, or fifteen 
| miles distant from the crater whence it was poured out. Yet 

neither copper, which melts at about 2000 degrees of heat, nor 
cast iron, which melts at from 2400 to 3200 degrees of heat, could 
of themselves extend beyond a fractional portion of the distance. 
| Stranger still, after flowing to very considerable distances over 
| the surface of the earth, the molten lava will make an inroad into 
| a lake or into the sea, and, notwithstanding the terrible opposition 
| it thece encounters from the coldness of the water, its tendency to 
absorb heat and to generate steam, it will continue its liquid 
course beneath the body of water, even to the distance of some 
miles. Such phenomena in relation to heat are otherwise un- 
known, All fused materials cool quickly when exposed to sub- 
stances colder than themselves. Basalt, when melted, cools 
equally quickly, and therefore is not excepted from the general law. 
To what cause, then, can these wondrous effects be attributed? 
The explanation is easy :—The effects are produced by the won- 
derful. non-conducting power of lava, when solidified into what 
is termed “obsidian,” or volcanic glass. In other words, 
are owing to the extreme difficulty with which caloric, 
or heat, can be either radiated or conducted through it, 
in explanation of which fact I must relate the following :—When 
basalt, or Rowley-rag, was sufficiently fused at the Basaltic Stone 
Works I had it tapped from the furnace into a wrought iron ladle, 
in the same manner as the tapping of iron, that it might be con- 
| veyed thence to the moulds in which the castings were to be made. 
| In the casting of iron, however, the ladle, which receives the 
liquid material from the furnace, is made of great thickness of 
metal, and it is lined in the interior with a considerable thick- 
ness of loam partly to prevent the destruction of the ladle by its 
being melted, and partly to prevent the liquid cast iron from being 
congealed, which otherwise it would be. In the casting of fused 
basalt by my processes the ladle was made of boiler plate one- 
eighth of an inch in thickness only, and its interior was void of 
any lining or protection whatever; and I had different sizes of 
ladles made, some capable of holding 7 cwt., some 12 ewt., and 
some as much 25 cwt. of the fused basalt. When the basalt was 
fused, or in the condition of molten lava, it was tapped from the 
reverberatory furnace into the ladle. Owing to the coldness of 
the iron of which that ladle was composed, that portion of the 
molten basalt which was in immediate contact with the iron sides 
of the ladle was, by the absorption of a portion of its caloric, 
congealed into obsidian, or black volcanic glass, to the thickness of 
about 4in. In the course of a very short time, also, the surface of 
the fused material lying in the the ladle was similarly congealed, 
like ice upon a pond. Hence the great body of the liquid basait 
lying in the ladle was surrounded by a coating of obsidian, or vol- 
canic black glass, about jin. in thickness, which developed the 
extraordinary fact that the fused material when thus treated con- 
tinued a liquid for wonderful periods of time, so much so that I 
found it to be an advantage when engaged in making castings of a 
superior character to allow the liquid to remain in the ladle for an 
hour and a-quarter previously to pouring it into the muulds. In 
short, experience taught me that fused metal retained that length 
of time made castings in every respect the most to be commended. 
Specimen No. 13 is part of one of such congealed coatings taken 
from the sides of the ladle. To economise the thickness of such 
congealed coatings I was accustomed to employ the same ladle 
three or four times after it had been once couted, for the increase 
of thickness was not considerable; by which statements it is easy 
to perceive that lava is cnabled to flow over great lengths of 
country, and under a lake, or river, or the sea, for the reason that 
it forms for itself of its own material a pipe or channel, through 
which it flows, the great non-conducting power of which protects 
it from being congealed. So wondrous, yet so simple, are the 
works of God. 


Descriptive Account of the Specimens, illustrative of the 
processes by which Basali, in the state of Obsidian or Volcanic 
Black Glass, is converted into articles of utility. — Basalt, 
when fused and cooled quickly, resembles in appear- 


ance, as I have already had occasion to remark, obsidian, or 
volcanic black glass. During the time of its cooling from the liquid 
state there isa peculiar period (a knowledge of which is to be 
acquired by experience), at which it becomes plastic. When it is 
in that state it may be rolled into slabs or sheets, precisely in the 
same way and with the same facility as glass, or that the dough of 
flour may be rolled into paste to form pie-crust. During the 
continuance of the Basaltic Stone Works, such quality was made 
subservient in a variety of ways to form articles of utility. It was 
rolled into sheets in the same manner as glass, from jin. to jin. in 
thickness, some of the sheets being as much as 8&ft. long, 
by 3ft. 8in. wide. In sizes of jin. to #in. in thickness, such sheets 


were intended to act as substitutes for slates to cover the roofs of 
houses. One large roof, 80ft. long by 40ft. wide, was covered with 
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such basaltic sheets. It was, to my knowledge, in use two winters 
and two summers, and withstood the variations of temperature 
and vicissitudes of the weather equally as well as the best slates. 
Most probably it is still in use. Each of the basaltic sheets so 
applied was 4ft. long by 2ft. wide, and jin. in thickness. They 
were laid on rafters only. So that laths and copper nails, or laths 
and zine nails were dispensed with. They were laid upon and 
cemented to the rafter in the following manner, that is to say, 
the obsidian sheets were laid upon the rafters, and held down by 
long slips of wood running lengthwise with them, the section of 
which was button-shaped, as seen above. The button-shaped slips 
overlapped the edges of the obsidian sheets, and were fastened 
down tightly upon them by screws or nails. In the direction of 
their lengths or from the ridge of the roof downwards, the obsidian 
sheets overlapped each other about 3in., which, in addition to the 
button-shaped pieces affixing them to the rafters, was found to be 
ample protection from the rain. A square of the best Westmore- 
land or Welsh slating, which is 10ft. long by 10ft. wide, or 100ft. 
area, from each slate having to overlap its fellow very widely, 
weighs three times as much as a covering of basaltic slating of the 
same area. By using the latter, therefore, a great economy resulted. 
For besides the non-employment of laths aud nails, less strength 
and therefore less weight of timber was required to support it, 
Where skylights are used no lead flashings would be wanted. 
Hence, in roofs of great span, such as those used for railway 
stations, the basaltic covering would have been found very con- 
siderably cheaper than common slating, in addition to its quality 
and superior appearance. During some months a steam engine 
boiler, the upper part of which was uncovered, was roofed over 
with obsidian sheets, and, notwithstanding tue heat evolved from 
it against the under sides of such sheets, and the full exposure of 
its upper surface to the frosts and snows of winter, it stood the 
weather remarkably well. A severer test of the durability of 
obsidian sheeting could not be given. The obsidian sheets, in the 
process of the manufacture, were rolled about 8ft. long by 3ft. 8in. 
wide, and there was a facile way of reducing them to any required 
size by the diamond, applied precisély in the same manner as when 
cutting glass. But there was found to be this essential difference, 
that a used-up diamond, or one that was too blunt for cutting 
glass, was the best adapted for cutting obsidian sheets. Slabs or 
sheets of obsidian, as rolled at the Basaltic Stone Works, 
had their upper and under surfaces of different appear- 
ances. One of the flat sides was fluted, and the other side 
waved, and of a more glass-looking structure. 

No, 14.— A Specimen of such Obsidian Slates or Sheets, used 
for slating. 

Vos, 15 and 16,—These specimens were rolled in the 
as No. 14, io be used as ya =A for Westmersiand on Welsh 
slates; but subsequently, were put under 





, ‘ an ordi glass-polish- 
ing machine, and one of the sides ground and poli to show the 
homogenity and closeness of the texture of material, and the 
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impossibility of any liquid escaping through it when made into 
pipes, or slates, or dairy utensils for the reception of milk, 
than which nothing could be cleaner or more wholesome, 
These and all other polished specimens that illustrate this slight 
historical sketch were fused and rolled as for common slates, 
without extra attention being given to the processes. Hence, 
minute air-specks are visible on the polished surfaces. Had more 
attention been bestowed, and more time given to the fusion, 
nearly, if not the whole, of such air-specks would have been dissi- 
pated, and the specimens would have been free from blemish. 
Lhe reverse side of No. 15 is fluted; of No. 16, waved ; to 
show that they were made from common obsi slates. 
When obsidian slabs were rolled three-quarters of an inch in 
thickness, their capabilities of resisting pressure were immense. 
Hence their adaptavility when polished on one side, as show- 
boards for fishmongers, fruiterers, butchers, jewellers, and other 
shops, as such polishing could be done by machinery at a com- 
paratively small expense. Some tradesmen, however, might 
prefer exhibiting their wares, either on the fluted or the waved 
side, without incurring the expense of polishing. 

Nos. 17 and 18,—The specitic gravity of basalt and common 
glass are nearly alike. Yet it is somewhat remarkable that these 
materials, when in a state of fusion, will ynot chemically commix, 
but only admix mechanically ; that is to say, the two materi: 
will not thoroughly incorporate and blend together. Conse- 
quently, if some coloured glass in a waste state, called ‘‘ cullet,”’ 
be fused with a quantity of basalt, the colour of the molten ,glass 
will not be uniformly distributed throughout the mass, but be 
visible in patches only ; so that if the fused materials be stirred 
about by a rod, then cooled to a pasty state, and rolled, the sheets 
on their surfaces will present a streaked or variegated appear- 
ance, which, on being ground and polished, exhibit a very beau- 
tiful’ appearance. Nos, 17 and 18 are specimens of the kind made 
from common-rolled obsidian slating. Had the Basaltic Stone 
Works been continued, it was intended that polished sheets of 
obsidian, both black and variegated, should have been introduced 
for an infinite variety of useful purposes, as sideboards, slabs of 
mantle-pieces, tables, cabinets, panellings of doors, wainscoating, 
and the like. 

No. 19.—A very beautiful and interesting feature of basaltic, 
or obsidian rolled sheets, was this: That when ground and 
polished it admitted of being ornamented with fluoric acid. A 
specimen is exhibited in No. 19. It was intended, in practice, 
to get up many scrolls and devices of this kind; as flowers, 
figures, landscapes, and figures of artistic merit generally : as for 
example, mural tablets and tombs, ornamented with the profiles, 
crests, coats of arms of deceased persons, with appropriate in- 
scriptions, Such mural tablets and tombs would, from the nature 
of the material, have been infinitely more durable than marble, 
or other known substances. And the inscriptions, if so preferred, 
might have been produced by the burning in of gold letters. In 
this manner a very beautiful circular slab was made for a table, 
25in, diameter, and jin. thick. Its upper surface, after being 
ground and polished, was marked by fluoric acid into the squares 
of a chessboard, surrounded by a scroll of leaves. In casting 
fused basalt into smooth iron moulds, and cooling it quickly, so 
as to produce obsidian, the quality of the surface was dependent 
on the temperature of the mould into which the material in a 
state of fusion was poured. 

Specimen No, 2U.—Exhibits a portion of a plain slab cast into 
a cold mould made of iron, which of itself was perfectly smooth. 
Its surface is wrinkled. Had the mould been colder]the surface 
most probably would have been more wrinkled and furrowed, and 
very likely corrugated, 

Specimen 21.—s:xhibits a portion of another plain slab cast in 
the same mould; but the mould had been previously heated to 
a warm red heat or colour. The cast surface is on the undermost 
side to the label marked 21, It was intended at the Basaltic 
Stone Works to cast pipes and hollow columns of basult, both as 
obsidian, and converted to the stony structure. I put on the 
top of a basaltic hollow column a pressure of 300 tons, without 
its exhibiting any signs of weakness. It had been cast in a sand 
mould, from which the moisture had been carefully dissipated, 
and heated to tue temperature of redness previously to the column 
being cast into it. The hollow column was 6ft. high, 7in. 
diameter, from outside to outside, and Sin. in the hollow; its 
thickness orny was lin, It had been converted to the stony 
structure. 1 also tested the strength of a basaltic pipe recon- 
verted to the stony structure. It was 4in. in the bore, and 4in. 
thick. It resisted a pressure of 220 1b., equal to fifteen atmo- 
spheres per square inch, It had no basement, or sweating of 
water, by which it was tested, on its external surface, as would 
have been the case with a pipe of iron under the same conditions, 

Henry Apcock, C.E, 

It is impossible, we think, to read these papers without 
coming to the conclusion that the basaltic stone manufacture 
may yet become a new and important industry. The raw 
material is abundant in quality and very inexpensive, the 
principal cost of manufacture results from the comparative 
infusibility of the material, which renders the consumption 
of coal large ; but it must not be forgotten that there was 
no Siemens furnace in Mr. Adcock’s day. With its aid all 
the operations would be enormously facilitated and 
cheapened. We confess that it is impossible to examine the 
beautiful specimens before us without hoping that an 
invention capable of giving such admirable results may 
yet be recognised and adopted. As for the patent, it has 
long since expired, and anyone is free to build any structure 
he pleases on the foundation laid by Henry Adcock. 





Tur Sugz CANAL.—On Monday last the prospective results of 
this undertaking as regards the colonies were treated of ina 
paper read by Mr, Bate to the members of the Royal Colonial 
Institute, at the Institution of \Civil Engineers, Great George- 
street, Westminster. Whether viewed politically, y, 
or economically, the canal, Mr. Bate thinks, must be pro- 
ductive of vast beneficial results to the world at large, 
and especially to this country, as greatly facilitating our 
intercourse with the colonies, The hon. member for Sunderland 
had furnished him with the particulars of the voyage of one of 
his vessels vid the canal from England to Bombay. She was 
forty-two days going from port to port, three of which were spent 
on ie canal, ‘The incidental charges of the voyage were slightly 
higher than by the old route, but when it was found that the canal 
was a permanent success he was assured these would be reduced. 
Some Liverpool shipowners were having vessels built for the 
and he hoped others would follow their example, though he di 
not think the Suez route would ever be available for sailing 
vessels, Two-thirds of the trade with India, China, and Aus- 
tralia was in British hands, and, looking at the great saving in 
time by the canal, it must be for our interest that ip- 
owners and English merchants should not leave it for the foreigner 
to develope its resources. Then came the question t this 
valuable and highly important highway to be left to the pone 
of a private company? He oe not. It should, by treaty 
arrangement, and guarantees, be placed under the protectorate an 
management of the Great Sioa. Probably we should have to 
find the lion’s share of the money to effect the transfer ; but still 
it would be worth the cost if it did no more than provide for war 
eyentualities, and he strongly advocated the summoning of an 
international congress to settle the whole question, both for the 
sake of the colonies and the mother country. rd Bury, M.P., 

resided, and there were also ae the Marquis of —s anby, 
Pord Alf Alfred Churchill, M.P., Mr, H, E. Montgomerie, Mr 
Youl, Mr. e, &c, 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
™. —— Heyry Kay and Aurrep Tuomas Ricnarpson, Mobber! 
“Improvements in the manufacture of crape.”—28th April, 


1235, RICHARD Bruno HAMEL ——y" samme Brower Ho.pen, Jersey, U.8., 
in m itting power and increasing 





952. Rosert Arxry, Burton-street, Burton-crescent, London, “I 
ments in the manufacture of plait and in fastenings therefor, which 
improvements are applicable for jewellery and other purposes,”— 
31st March, 1870. 

a Tuomas Apams, Little Tower-street, London, “Improved means 
for binding music, ——- ig other ce communication 
from Anthony Morris Crowhurst, Bos 8. 

1025. CaaRLes Henry GARDNER, West ” Harding-street, Fetter. 
London, and Georce Howarp Carey, Bermondsey, Surrey, ‘‘ An 
improvement in typographic, lithographic, and zincographic printing 

machines.” 


1026. CHARLES Montacu, Cannon-street, en. | * —-, in the 
0. 


manufacture of waterproof garments. 
1081. MicHAEL gy Islington, London, and WILLIAM JonN ALMOND, 
eapsii “Improvements in machin or —— for | 
other fibrous sub- 


> Lachine, and wing silk, cotton, an 
stances.” —13th April, 1870. 

1117. NicHoLas Murray, Norwood, a. Treland, “ An im: iproved 
method of and apparatus for securing and measuring liquids.” —16th 
April, 1870. 

1161. Witt1aM ARUNDEL Oatey, Wadebridge, Cornwall, ,, Improvements | 
in the construction of rea anes and mowing machines.” 

1163. Maurice CHAPMAN ULL, New York, U.S8., “‘ Improvements in 
heating stoves or furnaces.” 

1165. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘“‘Improvements 
in reaping and mowing machines, and in apparatus for sharpening the 
cutters of such —A tion from Auguste Bernard 
Albaret Paris. 

1467. Tuomas BELL, Walker Ironworks, Northumberland, “ Improvements 
in treating calcined ae te for the better utilisation thereof in the 

of g pig and bar iron, and in the means or 
apparatus adopted for such ‘treating. "—2ist April, 1870. 

1169. Joun Gray, Uddington, Lanar -B., “Improvements in 

lou, 

1140. al ToMLINSON BovusFIELp, Loughborough _ Park, Brixton, 
Surrey, ” * Certain new and useful i in g and reaping 

ion from Rudolf Eickemeyer, Yonkers, 
Westchester, 1 New York, U.S. 

1172. CHARLES BARDY and Lucien Dosart, Boulevart de Strasbourg, 
Paris, ‘‘ An improved mode of preparing certain organic bases for pro- 
ducing colouring matters.” 

1174. Georce WaiTeus Cooke and Henry KENNEDY, Bangor, Carnarvun- 
shire, N.B., ‘‘ Improvements in the mode of securing ridges of slate or 
other material to the roofs of buildings.” 

1176. Witt1am Gossace, Widnes, Lancashire, “Improvements in the 
decomposition of certain metallic sulphides, and in the production of 
alkaline compounds, also of a compound of sulphur by such decompo- 
sition.” 

1177. Georce Litrte, Oldham, I ts 
chinery for combing cotton, wool, and other fibrous materials.” 

1178. Victron Mitwarp, Ipsley, Warwickshire, *“‘An improvement in 
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wrappers for papering needles, and a new or improved instrument or 
apparatus for measuring or counting needles for ' papering. r 
1179. Martin Marcevus Silber, B rt de Paris, ‘‘ An 





improved moderator lamp for burning petroleum and other mineral 
oils.” 


1180. CHARLES LUNGLEY, Greenwich, Kent, ‘Improvements in the 
manufacture and in the securing of tubes, taps, and plugs in boilers 
and other vessels ; also in certain modes ‘of ting and stopping 
the flow of liquids, gases, or air into or from such vessels.”~-22nd 
April, 1870. 

1181. THOMAS FEATHER, Cleckheaton, Yorkshire, ‘‘Improvements in 

d in ig, drawing, and finishing worsted and 
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1182. Sess: Bernuarnt, Radcliffe, ‘Imp ts in or apy 

i and fibrous materials.” 

1185. Levi Cuase SCHERMERHORN and CORNELIUS SCHERMERHORN, Derby, 
*‘ Improvements in the mode cf end apparatus for manufacturing 
cheese.” 

1186. Peter Spence, Newton Heath, M ts in the 

roduction of prussiate of! ‘potash, prussiate ‘soda, and prussian 
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1187. Marcus eons WestHeaD and Rosert Smirn, Manchester, ‘ Im- 
P hinery for plaiting or folding tapes and other narrow 

‘abrics.” 

1188. Moses Bay iss, Cannon-street, London, ‘‘ Certain improvements in 
the manufacture of spikes.” 

1189. WALKDEN THompson and Tuomas StatuHeER, Kingston-upon-Hull, 
be Improvements in mills for Yammer & cattle food and other materials, 
and in apparatus connected 

1190. Avaustus Moranp, Leeds, Yorkshire, ‘‘ Improvements in kilns or 
ovens, and in apparatus employed therewith, chiefly designed fur 
drying and burning bricks, tiles, aud ceramic ware,”—23rd April, 
1870. 

1192. Gzorce Fenwick, Gateshead-on-Tyne, ‘‘Improvements in the 
manufacture of ropes or cables to be used for telegraphic or other 
purposes, and in 'y for producing such cables or ro; 

1193. Freperick DanteL SUTHERLAND, King William-streot, ‘London, 
“Improvements in travelling bags and portmanteaus.” 

1194. Epwarp Lawcey Parker, Birmingham, “ Improvements in 
buckles or fastenings for braces, belts, tents and other articles.” 

1195. Joun Lorp, Crawshaw Booth, ‘Lancashire, JomATEAR Gresty, 
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cotton or other fibrous oitenen” 
1196. Samue. RaNDALL, Linslade, Bucks, and Jonn RANDALL, Stevenage, 
erts, ‘‘ Improvements in the construction of harrows.’ 
1197. Gkorce JoRDAN Firat, Lorn-road, North Brixton, Surrey, ‘ Im- 
provements in self-registering water or liquid gauges.” 
1198. Leonarp Wray, Ramsgate, Kent, “ Improvements in the means of 





and ap tus for crushing ores and other mineral substances, and 
separa bap apt the metals which they contain, part of which 

P to the bearings of machinery generally.”— 
25th April, 1870. 


1199. Tuomas Wricut and Isaac Fox, Nottingham, “Improvements in 
the manufacture of lace made on bobbin | net or twist lace machines 

1200. Lupwic Scnap, Warrington, L 
ing human excrement.” 

1202. = WILu1aM Fors ErcILt Cooke, Branksea slits T 3 8 
and Grorcre Hunter, Aberdovey, Merionethshire, North W 
provements in stone-cutting apparatus,” 

a Horatio my y=) Upper eg tee Regent’s Park, London, 

m in of boot and shoe heels and tips, 
and shoes for horses om other beasts of draught sand burden, and in 
machinery and apparatus to be employed therein.” 

1204. Henry Youno Darracorrt Scort, Ealing, Middlesex, ‘‘ An improved 
mode of manufacturing cement.” 

1205. Henry Youna Darracotr Scott, Ealing, Middlesex, “ Improve- 

ments in the manufacture of mortar and concrete, and ‘of bricks or 
blocks for building 

1207. ALEXANDER Browne, Gracechurch-strest, Jena, “Improvements 
in the on of multitubular steam boilers.”—A communication 
from Georg Friedrich Udelhoven, Kalk, anes r C8in, Germany.—26th 
April, 1870, 

1304, "Thoxas Wricizy, Manchester, 


12i0. HENRY Arxrinson, Wharf-road, City-road, London, ‘‘ Improvements 

n breech-loading needle = ”_'s communication from Carl Anthony 
Kuntberg, Stockholm, Swed 

1211. Wattrer Hart, Norwich, } Norfolk, “Improvements in the manu- 


facture of heels for boots and s' 

1212, Eustace Wiazett and Joserpu Po twit, nee my f Bridge, near 
Halifax, Yor! “Improvements in steam engines. 

1214. Evogne Vimeavx, Station-road, High-street, Clapham, Surrey, 
** Improvements in musical instruments.” 

1216. Henry Epwarp Curtis, Liansantffraid, near Corwen, North 
ae we “ Improvements in the construction of oscillating cylinder 


1217. nl Bouryiey and WILLIAM Emcee Leeds, Yorkshire, “‘ Im- 
in steam boilers and the oo thereof.” 


ents in treat- 





ys 
“Im- 





“Improvements in looms for 





provements in 
1218. Jonn benny a Sangean “ Improve- 
ments in means of nec or openings 
of bottles, jars, an similar ve io 
1219, WiLt1aM = Lakg, ildi London, ‘An 
im ed for cl wool or seer "—A communication from 


Charles F. A. Simonin, Ph: phia, U.8., and Edward W. Coffin, Glen- 
dale, New Jersey, U. S—27th April, 1870. 
1222, Wintiam Jou BuovKaory, St. Helen’ 's, Lancashire, ‘‘ An improved 


spool for lock-stitch sewing 
1224. Pearson Smirn, Jonn Henry Leatuer, and Epwarp Davip 
ARTHUR MARRINER, Keighley, Y: “Improvements in 
or apparatus for a Gall Wy Wiha lines hee ie 
com! 


1226. ro at Vincent martes Chancery-lane, panto, “Improvements 


in for bce say Oo machines 
”— A communication Orwell Needham 


Harrison 
and Charize Nowell ‘ewell Brainerd, New York, U.8.—28¢h April, 1870. 


-lane, | 


te et eam of the same. tA, April, 1870. 
1227. CHarLes WILLIAM ALDEN, Charlestown, eee, U.S., 
“Certain new and useful improvements in pipe wrenches.”—A com- 
munication from Daniel prin Stillson, Guaaeee, U.S.—28th 


April, 1870 
1252, Witttam Ropert om, 2 London, “An 
improved valve or sto) 7 — A oon ny from John Cram 
Massachusetts, U.S.—2nd May, 1870. 
Broadley-terrace, Blandford-square, London, “An 
improved combined self-closing stopper and whistle for the mouth- 
speiing Oe, Se eee ee ae be ada) to bottles 
d other vessels, and to cocks, taps, and other articles for regulating 
the flow of liquids. ”—2nd May, 1870. 
1270, ALEXANDER Metvitie CLarK, Chancery-lane, London, “‘ Improve- 
| ments in traction and lecomotive ”—A communication from 
oa | James K. Lake, Chicago, Cook, Minois U.S.—3rd May, 1870. 


bnila: 








| Patents on which the Stamp Duty of £50 has been Paid. 


| 1293. Ernest Krigcuorr, Toronto, Canada, ‘‘ Spring mattresses or beds. 

| —8rd May, 1867. 

1316. Tuomas Russett Crampron, Great George-street, Westminster, 

| “ Bricks, tiles, &c.”—4th May, 1867. 

1307. Leon De_LrerDancs, Schaerbeck, near Brussels, Belgium, “‘ Under- 
ground telegraph wires.”—4(h May, 1867. 

1308. Joun Henry Jonnson, Linovln’s-inn-fields, London, “ Magneto- 
electric lights.”— 4th’ May, 1867. 

1309. Evan Leicu, Manchester, ‘‘ Iron ships or vessels, and propelling 

and steering. "Ath May, 1867. 

1512. Joun Stennovuse, Rodney-street, Pentonville, London, and James 
Duncan, Clyde Wharf, West Ham, Essex, “Animal charcoal.”—2lst 
May, 1867. 

1665. Robert May NARD, hi ag | Cambridgeshire, ‘ Portable chaff- 
cutting oe "—6th June, 1 

1798. ALEXANDER MELVILLE dey “Chancery-lane, London, ‘‘ Sewing 
saddlery.”—20th June, 1867. 

1345. WittiaM Epwarp om, Chancery-lane, London, ‘Explosive 


compounds,”—7th May, 1867. 
=. SuGENE Bourpon, Rue de Malte, Paris, ‘‘ Valves for regulating the 
flow of liquids, , &e.”—Tth May, 1867. 
1524. ALEXANDER MELVILLE Crark, Chancery-lane, London, “ Machine 
belting.”—22nd May, 1867. 


1336. SamuEL WILLIAM WorssaM, jun., apoom, Chelsea, London, 
“ Wood-working machinery.”—9th May, 1867. 





Patents on which the Stamp Duty of £100 has been Paid. 


1111. Joun Morris Jonnson, EpMunp Jonnson, and CuarLEs Jonnson, 
Castle-street, London, and Louis BERTLING, Tronmonger-street, St. 
Luke's, London, “Show tablets, advertisement tablets, name plates, 
ke.” —4th May, 1863. 

1137. ALFRED Vincent Newton, Chancery-lane, Loudon, ‘‘Sewing 
machines.”—6th May, 1863. 

1167. WitttaM Boater, Piccadilly, Manchester, ‘‘ Dryer fabric for paper 
making.” —9th May, 1863. 

1293. EpwarD Bartow, Bolton, Lancashire, Joun AsHWoRTH, jun., 
Turton, near Bolton, Lancashire, JaMES NEwuovse, Farnworth, near 
Bolton, Lancashire, and Francis Hamittonand WILLIAM Hope, Bolton, 
Lancashire, ‘‘ Preparing cotton, &c.”—z3rd May, 1863. 

1146. CuaRces ARTHUR Day, ANDREW Lams, and Tuomas SuMMERS, 

, “ Marine ”"—Tth May, 1863. 





¥ 





Notices of Intention to Proceed with Patents. 
1191. Samvet Dyer Tetiman, Jersey, U.S., ‘Boilers, air heaters, steam 
condensers, &c.”—25th April, 1870. 
3749. Puitie Prerce, Wexford, “ Gearing. ”—27th December, 1869. 
3767. Cant WoLFGana PETERSEN, City-road, London, ‘“‘ Lifebouts 


3774. Joun STANTON, Clifton-street, Wolverhampton, ™ = 
safety gun-lock.” 
3775. p Ae Henry Jonson, Lincoln’s-inn-fields, London, ‘Cast iron, 


iron, and steel.”—A communication from Jean Marie Joseph Charles 
du Lin and Jean Auguste Combe d’Almas.—30th December, 1869. 
3778. AucusTus MaTruigssEn, Carlton-hill, St. John’s-wood, London, 
“‘Telegraphy.” 
3780. Henry EpwarD Newron, Chancery-lane, a ‘*Electro-magnetic 
es.”—A communication from Louis Baste’ 
3784. ALEXANDER Caaruin, L Lavender- ‘hill, nec "« Steam boilers.” 
3786. Joun Wricat, R 3 g the mileage of cabs, &c.”— 
31st December, 1869. 
1. CHarLes Hopason, Rich d, “‘Compound riveted bands of iron, 
steel, &c.” 
3, STEPHEN Hotman, Laurence Suainiiihtias, London, ‘‘ Fastening gas 
retort lids, covers, or doors.” 
. RicHaRD ALBERT Mout, Lombard-street, London, ‘‘ Tramways. 
. JoHN Exce and Ricwarp Bonn, Manchester, Xe Self-acting =n 
af looms.” 
9. CHaRLEs Drake, New Kent-road, Surrey, ‘‘Concrete buildings.”—1st 
January, 1870. 








12. Harry HerBert CocuRane, The Grange, Stourbridge, ‘‘ Railway 
signals and switches.” 
13. Epwin Kyow es and Grorce Hartiey, Gomershall, near Leeds, 
“ Looms for weaving.” 


18. D- eaes Cocksurn, sen., Glasgow, ‘‘ Horseshoes.”—3rd January, 
18 

24. Toomas Nvurrai and Ricarp Notra.t, Walmersley, near Bury 
“*Counterpanes, quilts, &c.” 

30. Epwarp Cottam, Wimbledon, “ Horseshoes 

meee Henry Lxa, Stafford, “Railway _ "mdth January, 

0. 

36. CuaRLes Henry WestenparP, Lansdowne-road, Kensington Park, 

2 DaniEL Dow ina, Kennington-road, Surrey, “ Breech- 
“4 
88. EpMuND Epwarps, Buckingham-street, Adelphi, London, “Cocks 





and valves. 

39. YaTEs Doxsury, Hall-i’- ’-Woed Paper Works, near Bolton, ‘‘ Paper- 

machinery.” 
45, Aponis NicnoLas Cristix GavaRD, Boulevart de Strasbourg, Paris, 
‘Cartridge cases for breech-loading fire-arms. 6th January, 1870. 

60. Jonn Gamoee, Queen’s-road, Bayswater, London, “ Preserving 
animal substances.”—7th January, 1870. 

90. BenJaMIN JosePH BarnarpD MILLs, South ton-buildi London, 





“ Tramways.”—A communication from William Judson Addis. 

98. WittiamM Epwarp Newton, Chancery-lane, London, ‘‘Sugar.”—A 
communication from Emile Rousseau.—12th January, 1870. 

291. CHARLES WiLuiaM FULLER, Gracechurch-street, London, ‘‘Stopper- 

bottles,” —1st February, 18 1870. 

$26. ALFRED Vincent NewrTon, Chancery-lane, London, “ Knitting ma- 
chines.”—A communication from Henry Von Hartz and Julius Feiss.— 
oe ‘7 a Fleet-street, Lond “Torpedo boats, 

882. Tuomas JaAMes SMITH, mn “| ‘0 lo rams, 
‘ _— communication from John Archibald Ballard.—9th February, 

870. 
427. Joux Fiear, Gayton, near Ross, “Clipping horses or other animals.” 


14th February, — 
Ricnarp Hunt, Scarborough, ‘Storing and withdrawing wine.”— 


481. 
18th February, 1870. 

669. WILLIAM ATKINSON FELL, Troutbeck Bridge, Windermere, ‘‘ Reaping 
and mo machines.”—7th March, 1870. 

809. James Murpoca Napier, York-road, Lambeth, Surrey, ‘‘ Moulding 
metals.”—18th March, 1870. 

= WituaM Battey, Wolverhampton, 

uors.”—26th March, 1870. 

ont. Gaoncs FLASHMAN, ” jun., Dover, “ Mattresses.”—30th March, 1870. 

962. eer iene’ Bristol, “ Weighing machines, and hoisting goods. ” 
2nd April, 18 

1055. iaoume. Weser, Rue Regalo, Fiese du Congres, Brussels, ‘‘ Galvanic 
cells and batteries.”—9th April, 1870. 

near Manchester, ‘‘ Steam and other 


1071. James Howarp, Redford, ‘ Ploughs.”—12th at, 1870. 
1096. WittiaM JEsTY, =. * Coat ships’ botto: 
= —— Spcpson and ALFRED GARDNER, Iiford, “Motive power 


1100. ‘ALrRED Vincznt Newrtox, Chancery-lane, London, “ Metallic 
alloys 7 tf eee ”.-A communication from Elliot Savage, Joseph 
Mayer, and J <p nner gf April, 1870. 

1110. —— _—— 5 — 

11138. ED Boranet, Sw: 

= Henry EDWARD ap Comnemey qe “Gymnastic 

B ena B M be md at gy aon 

1136. ENJAMIN JOSEPH BaRNARD MIL 
“Studs or bu' eg ew ay perme re Son ale het iain 

1136. Bawost. Con ——_ wing silk and cotton 

ea 
velvets,”—19th fh aprit 1870. 


“Brewing and fermented 





1063. RoBERT WILSON, | 


| elastic fluid 


7 














May 13, 1870. 
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ee, Soe “ Kilns or ovens for drying and burning 


RAND, Leeds, 
ks, "—23rd April, 1870. 
1192. Gzorce Fenwick, Gateshead-on-Tyne, “Telegraphic ropes or 
Cooke, Branksea Lodge, Tooting, and 
a Hunter, Aberdovey, “‘Stone-cutting apparatus.”—26th April, 
1220. Rosert Henry Kay and Atrrep Tuomas Ricuarpson, Mobberly, 
1225. Ricuarp Bruno Hamet and James Brower Howpen, Jersey, U.S., 
“ Transmi power.” 
1227. Cuartes WILLIAM ALDEN, Charlestown, U.8., “ 7 wrenches.”— 
communication from Daniel Chapman Stillman.— 28: a 1870. 
1252. Witt1aM RoBERT E, Southampton-building ion, “* Valve 
S yin communication from John Cram Chapman.—2nd 
‘ay, 5 





S08 peewee an interest in any one of such 
shoul eet eerie he their objections to such ication 
at the office of the Commissioners of Patents, within fourteen of its 


List of Specifications dy oy gorins the Week ending 


2490, 4d.; 2634, 1s. 10d.; 2680, 8d.; > 
6d.; 2732, 8d.; 2742, Sd.; 2750, Sd.; 2763, 10d.; 2768, 10d.; 2773, 8d.; 2793, 
1s.; 2801, 1s.; 2814. 4d.; 2816, 10d.; 2821, 4d; 2822, 4d.; 
2827, 4d.; 2848, 4d.; 2829, S8d.; 2830, 10d.; 
4d., 2834, 4d.; 2886, 4d.; 2837, 4d; 2838. 4d. 
4cL.; 2845, 4d.; 2848, 8d.; 2849, 4d.; 2850, 4d.; 4d.; 2852, 4d.; 2853, 
4¢.; 2861, 4d.; 2862, 4d.; 2866, 8d.; 2867, 4d.; 2868, 4d.; 2870, 4d.; 2888, 4d. 


*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price a Sums ~~ must be 
remitted by Post-office Order, e payable at the Post-office, 5, Hi 
Holborn, to Mr. Bennet Woodcroft, Majesty’s Patent-office, South- 
ampt ildings, y-lane, London. 














ABSTRACTS OF SPECIFICATIONS. 
The followiny descriptions are made from Abstracts red expressly for 
Tue ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
3067. P. H. Roots and F. M. Roots, Conersville, U.S., ‘‘ Rotary blowing 
engines.” —Dated 21st October, 1869. 

This consists, First, in making the concave portions or arcs of the en- 
closing case of such dimensions, and so placing them on one side of the 
plane of the axis of the shafts, and so proportioning the end or head 
plates of the case, as to allow the abutments to be introduced or taken 
out by simply removing the binding caps of the journals, so that the case 
may be cast in one entire piece. It also consists in rendering the interior 
working surfaces of the case true, both on the concave portions or arcs 
and the ends of the case, so that they fit accurately the rotating abut- 
ments, by means of plaster of Paris, hydraulic cement, or other suitable 
plastic material, such as asphalte or pounds of india-rubber. These 
materials, which may be applied in a liquid or molten state, will after- 
wards set or harden in any shape which may be given to them by amould 
or otherwise. 

3074. T. Gres and C. Ge.stHorp, ‘‘Calcining furnaces.”"—Dated 22nd 
October, 1869 


Instead of the working bed ordinarily employed in reverberator 
furnaces, the inventors replace the same and use in lieu thereof a hori- 
zontal pan which is caused to revolve on its vertical axis. On this pan 
the ore or other material to be calcined is spread as on the ordinary 
furnace by a series of scrapers lowered through the roof of the 
furnace. The stirring of the ore or other substance, which is usually 
poet by means of rakes worked by manual labour, or in some cases 

y the assist. of h 1 appli is effected by a ee 
stirrer, which turns the ore or other substance over as it E carried for- 
ward by the revolution of the furnace bed or . The stirrer is moved 
slowly and gradually in a direction radial to the circle of the bed, so that 
every portion of the ore is turned over from time to time. 

3103. J. P. Rennoipson, South Shields, “ Lubricators.”— Dated 26th 
October, 1869. 

This consists of a tube or cylinder in which the small 
the top of which tube or cylinder is formed with a socket, into which is 
screwed the bottom or neck of a vessel composed of glass or other suitable 
material for containing the lubricant, and at the bottom of the tube or 
cylinder with another socket to be screwed into the steam ~~ or other 
part of the engine required. A stop cock may be this latter 
socket or not as preferred, 

3104. J. Dopcr, Manchester, “ Forging metals.” —Dated 26th October, 1869. 

This consists, First, in the use of movable anvils or dies wo’ alter- 
nately in conjunction with the like number of hammers substantially as 
described ; Secondly, in the use of apparatus for holding a hammer back 
for the purpose of allowing successive blows to be struck with one h 








m wor 


single tube, there may be a series abutting end to end. This tube (or 
tubes) forms a joint which cannot by any possibility be closed upon 

or attire. 
3082. F. Woopwarp, Worcester, “Signalling in trains.” — Dated 23rd 


October, 1869. 
This apparatus conaista of a tube passing from end to end of the train, 
the ends of the tube situated respectively in the ’s van and on the 





engine, 7 provided with a whistle for an alarm and a 
mouthpiece or speaking the tube. en used for communi- 
twee e P agers and guard additional tubes, mouthpieces, 

and whistles are applied to the carriages. The inventor joins the ends of 
the of the said tube fixed to each of the carriages and engine of 
the by means of a movable self-locking union joint, by means of 
ttachi det. e tube is effected 


which ig Ol hing of the | of 

with rapidity and ease. It is preferred to make the signalling and speak- 
tube of vulcanised india-rubber, but the said tube may be made of 
er elastic material or of metal.—Not proceeded with. 

3087. T. Hypes, J. Benwert, and J. E. Bennett, “‘ Propelling ships.”— 
Dated 23rd October, 1869. 

The inventors to compress air by steam or other power into a 
large air-tight vessel or compartment fitted or built in the ship or other 
floating y, and in this compartment we place the boilers and furnaces 
employed for generating steam, and if desirable the y for com- 

the air; the said compartment is also intended to contain fuel 
and fireman and other necessary workmen, who can enter and leave the 
compartment when required by a suitable outlet or door, so constructed 
as to admit of as little escape of the compressed air as possible. 
3088. A. B. Inporson and T. 8S. SARNEY, Sheffield, ‘* Wedges for rail chairs.” 
—Dated 23rd October, 1869. 

This consists in giving to the wedges or keys a pois transverse 
sectional form so that they may be made from plain flat pieces of metal, 
and without the use of internal mandrils or similar implements in their 
manufacture, and so that they do not uire any grooving, curving, or 
other peculizr shaping of the chair to render them applicable thereto. 
3097. J. Epor, Madeley, ‘‘ Flat wire rope.”—Dated 25th October, 1809. 

This consists in so interlacing the sewing or tying wires by which the 
several compound strands or single wire ropes are secured together to 
form the flat rope that the sewing or tying wires are situated entirely 
inside the flat rope. This is effected by causing the sewing or tying wires 
to be interlaced in such a manner that, instead of passing around the 
single strands forming the edge of the flat rope as usual, they pass under 
the adjacent single strands, then across the rope in the interior thereof to 
the opposite edge of the flat rope, and under the single strands adjacent 
to those at the said —— edge, and so on in a zigzag direction through 
the whole length of the rope. 

3098. J. Locxwoon, Leeds, “‘ Couplings.”—Dated 26th October, 1869. : 

This consists in applying to the draw bars, or in constructing them with 
catches or hooks capable of taking in to each other in a lateral or sidewise 
direction, the slot holes in the framework of the engine, carriage, or wagon 
being made so as to allow for lateral deflection or motion of the draw bars. 
These catches or hooks are made of sufficient breadth or depth to provide 
for the difference in height of draw bars in different carriages. A tumbler 
or weighted lever is also hinged to the framework above each draw bar, 
having a projection on each side, which lever can be turned over to act 

inst either side of the draw bars, so as to hold them either in or out 
° or ition for or clear of contact with each other. Or instead of 
this tumbling lever the inventor uses two weighted levers, one being 
hinged to the framework above and the other below the draw bars, each 
lever having a projection thereon to act in opposite sides of the draw bars. 
3108. T. Dunn, Pendleton, *‘ Locomotives.”--Dated 27th October, 1869. 

steam cylinders are placed one above the other in a centre line 

between the driving wheels, the piston rod from the cylinder being con- 
nected by the connecting-rod to the crank of the front driving axle, and 
the piston-rod from the cylinder by the connecting-rod to the crank of 
the Bind driving axle. The cranks on the driving axles are placed at, or 
nearly at, right angles, for assisting the cranks over the centres; and by 
applying the power to botb cranks in a central line between the rails it 
is evident that the tendency of the engine to oscillate is removed ; 
whereas in the ordinary mode of applying the power first on one side of 
the centre of the crank shaft, and then on the other, the tendency of the 
strain is constantly exerted in opposite directions, and the flanges of the 
driving wheels are moved more or less towards the rails, thereby pro- 
ducing oscillation. This improved position of the cylinders is particularly 
beneficial when applied to locomotive steam engines for railways wit 
very narrow gauges; but it is also advantageous for cther locomotives 
running at high speeds. 
3113. W. Luewettyn, Bristol, “‘ Armour plating.” —Dated 27th October, 1869. 

This consists of applying to armour plates a backing composed of a 
system of wedges disposed in such manner that each wedge when struck 
derives support from those wedges contiguous to it, thus distributin 
laterally the effects of a blow. The wedges are iron where the thick en 
of the wedge is presented to the armour plate, and wood coated with 
iron where the thin end of the wedge occupies this ition, which 
wedges are connected by means of iron bars dovetailed into them.—Not 

with. 
3114. J. WaKEFrieLp, Birmingham, “‘ Carriage bolts.”—Dated 27th October, 
1 








The inventor makes the same from wire or iron in a cold state, and 
forms the head and shoulder, or head only, in the following manner :— 
Where the —- bolt or pin has a hemispherical or other head, and a 

t lar or 0} 





3110. W. A. Martin and E, Wy.am, Fleet-street, ‘“‘ Furnaces.”—Dated 27th 
October, 1869. 

This consists in providing the aperture through which the fuel is fed 
with a frame fitting therein or thereto. The bottom part of this frame 
consists of a bed plate while the two sides project externally from 
two angular flanges. The t or broadest portion of these flanges 
is at the top, and they diminish as they approach the bed plate. A 

late fixed upon the edges of these flanges, and extending from one to 

e other, forms with the flanges a hopper for the reception of the fuel. 
3132. 8. C. Sauispury, New York, U.S., “Steam boilers."—Dated 28th 

October, 1869. 

This consists, First, in the arrang it, in bination with the main 
water chamber of a boiler, of an inner water chamber forming the shell of 
the fire chamber, such inner and outer water chamb ted 
together ; Secondly, in the ar t, i th such an 
inner water chamber forming the fire chamber, of the fire tubes; Thirdly, 
in locating a — of the water chamber of a boiler within the furnace 
chamber, or between that part of the furnace where the coal is burned 
and that part where the gases and products of combustion are d 











rectang er angular shoulder underneath the head, he proceeds 
as follows:—He takes a length of wire or iron of the diameter of the 
stem of the bolt, and by means of a pair of suitably-formed dies and a 
movable compressing tool he upsets or compresses the upper end of the 
wire into the upper part of the dies, which is of larger diameter than the 
lower part. There is thus formed on one end of the said wire'A cylin- 
drical portion of larger diameter. He next forces the part of larger 
diameter into a die or pair of dies, which have the uired rectangular 
or other angular figure, and gives to the said cylindrical part the required 
r or other angular figure. The whole of the of larger 
diameter is not forced into the angular die or dies, but only sufficient to 
form the required head, should the end rtion retain its cylin- 
drical figure. The blank thus made has a hemispherical or other shaped 
head made upon it by the ordinary process either in a hot or cold state. 
2128. L. P. Mummneap, Leadenhall-street, “ Raising ships.”—Dated 28th 
October, 1869. 
The inventor attaches to the ship or weight to be raised caissons or 
hollow vessels, made, it may be, of sheet iron, or the vessels may be 
constructed ¢ a — gas-tight fabric, strengthened with welting, and 





3133. M. Clemens, Boston, “‘ Shaft coupling.”—Dated 28th October, 1869. 
This consists chiefly in connecting any two ving togeth 
for propelling nery by means of one or more pairs of crank arms, 
which are attached at their inner ends to the connected ends of the shafts 
by a pivoted connection thereto, and which are pivoted together at their 
outer ends in such a manner substantially as hereinafter set forth, as to 
enable thereby the transmission of — and uniform rotary power and 
motion from one shaft to the other, whether the said shafts are set in line 
with each other or set in lines div from each other. One of the 
shafts is vertical and the other horizontal, so that the two diverge 90 deg, 
The inner end of the oue shaft is secured concentrically to a hub whi 
revolves in and is ———e by a journal box which is to a su 
porting plate. The o shaft is similarly secured to a hub revolving 
and supported by a journal box which is secured to a supporting plate. 





Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
Sone - Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness 


we. S G. ay Southwell House, Hampstead, “‘ Hansom cabs.”—Dated 21st 
The object is to render the body of the cab adjustable relatively to the 
wheel axle, in order to prevent undue strain ao put upon the horse. 
For this pee f map med eee fn par A ie cab from the axle is 
ith, in place thereof the body 
transverse bar, the ends of which can be made by an adjusting screw to 
slide in or u n guides or bars fixed So capa comings cumsies ty the axle, 
by su bar can be shifted more to the one or to the 
other side of the axle, and thus lerance of weight on the one or 
See ent Ge cab may bo nee —WNot proceeded with. 
8071. F. Jenkin, Edinburgh, “ Bridges.” —Dated 2let October, 1869. 
This consists in the better distribution of materials employed in con- 


structing metal or timber arches one Se The ordinary 
Tundform section, or very slightly 


or 
metal arch consists of a stiff rib, either 
tapered the crown, further etiflened by extrensens pinion ey 


n of various descriptions, and the ordinary 
similarly consists of a 
nr pe uniform chain or rope stiffened y. 





. Similarly suspension consists 
arch, a boom, and bracing ; the n: — ~~ given by the 
boom, but both the 
in the arch, and both are in tension in the suspension bridge. 
3072. P. E. Geanon, Paris, “ Hi railwa: rriages.”— 
ecient a tae bite oe Were aden 
e inventor forms the a tube extending length 
the door and lodged in a yy by pos wh 
frame. This tube is to the door, and in it is inserted a hollow 
fixed . Instead of the hinge being formed of a 





llapsi aT or vessels are sunk alongside of the ship or 
weight to be raised, and firmly fixed thereto by means of divers, if 
necessary. In connection with the caissons or vessels, a small reservoir 
containing liquefied carbonic acid or other gas is employed, and when the 
caissons or are firmly fixed to the ship or weight to be raised the gas 
is allowed to pass from the reservoir into them, so as to inflate or fill them 
with gas.—Not proceeded with. 
$130. N. R. Vair, Brixton, “‘ Azles.”—Dated 28th October, 1869. 
consists in fitting rings or collars on the inward end or ends of the 
divided axles, or in forming the rings upon them by tui out the 
metal or otherwise making grooves or channels in the axles. i boxes 
can be made in pieces secured firmly together by screws, bolts, or other 
device, and are so constructed as to admit of rings or collars being 
securely placed in them, such rings or collars to closely fit between the 
or collars at the axles, or to fit into the grooves or channels formed 
in the axles; or the space between the axles or the boxes can be filled up 
by pouring a fusible metal into the boxes after they are in their proper 
position on the axles, which will fill up all the spaces between the 
ves or collars in them, and which, when it solidifies, will form a 
in which the axles can rotate in the boxes, while at the same 
time the rings and collars will prevent the ends of the axles either sepa- 
rating or coming nearer together. 


. _ Class 3.—FABRICS. 
Including Machinery and Mechanical rations connected with 
——. Manufacturing, Dyeing, inting, and Dressing 
$112. ¢. ae and J. Eccirs, Manchester, “‘ Looms.”—Dated 27th 


October, 1869. 
This consists in the —— and employment of an intermediate 
vibrator placed between the brs 4 under and over which they 
in their course by the healds in a position between the lock rests and 

e healds. In adapting this vibrator the back rest is lowered intoa 
position near the warp beam. The vibrating rod is constructed of a bar, 





rod, or blade of metal, orother suitable m which is connected at either 
extremity b or arms to a second rod, su in secured 
Sothobemn Heewn ont wach seme between the warps parallel 
to the vil ; this rod or shaft is through the medium of a 
connecting- and crank or other equivalent driven from a second 
motion shaft, so as to transmit a vibra up-and-down motion to the 


caused to exert a pressure 

the same time that they alter- 
ion of the shed. By this means the healds, 

wed of the weight or tension of the w: 

at the time of closing up a superior cover upon the 

woven fi .—Not proceeded with. ’ 

= = Sens ant A. Renevey, Paris, “‘ Knitting machines.”—Dated 
This consists in the united action of sinkers and needles, for producing 

with speed and facility all kinds of knitted articles of superior quality ; 

also in the particular arrangements of the following instruments, 





namely, a divided presser composed of bent steel blades, each blade 
on one needle ; the pressers or blades serve also as asley for 
dividing the sinkers. This presser can be fixed or movable, and placed 
in front or behind the sinkers. The pressers, when fixed, are applied to 
@ fixed jack bar on a fixed knocking-over bar. 
$123. J. Watson, Buchanan-street, Glasgow, “‘ Compressing jibres.”—Dated 
28th October, 1869. 

An iron framing or standard is employed to carry the press. The press 
consists of three parts, namely, a lower, middle, and upper piece, con- 
nected together by four columns. The lower piece or tace is provided 
with two or more rams, on the top of which is a platform that carries 
the cotton or material to be compressed inside the receiving box. 
$131. C. Watt, New York, “‘ Drawing frames.”—Dated 28th October, 1869. 

This consists in combining with the endless chain combs and conden 
sing apparatus—such as are commonly used for dressing the laps and 
reducing them to slivers—of a series of revolving combs working on an 
endless carrying apron. The hemp is dressed and delivered in laps or 
bats to the pom Sm chain, so as to serve as a substitute for the lap 
machines now used for dressing the hemp previous to its being fed to the 
endless chain. The chain is to move at a greater surface speed 
than the revolving combs, whereby it draws the hemp through the teeth 
of the revolving combs, and its own teeth are caused to move faster than 
the hemp, and a thorough and efficient combing action is produced on 

e same. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
3078. J. Ricnatt, Bury-St.-Edmunds, *‘ Reaping machines.”—Dated 22nd 
October, 1869. 

The inventor employs a tipping platform supported on joints at the 
back of the cutting ap tus. The platform is of a curved form, with a 
or ledge on the side next to the standing crop, and passing partly 
around the back to prevent the crops escaping at these parts. The plat- 
form is supported by a counterbulance weight or spring, or like contri- 
varce, so that when the crop has accumulated on the platform in suffi- 
cient quantity to form a bundle or sheaf the platform falls, and the crop 
is then raked off at the side, and the platform is again raised to its posi- 
tion for receiving the next sheaf by the counterbalance weight or spring. 
The size of the sheaves may be varied by an arrangement for adjusting 

the counterbalance weight, or by altering the strength of the spring. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
3080. A. C. De La MaRTELieRE, Paris, ‘‘ Metallic tiles.”—Dated 23rd Octo- 
ber, 1869. 

This consists in the manufacture of roofing tiles or slates of galvanised 
sheet iron corrugated to impart stiffness and strength thereto. For this 
—— the sheet iron is rolled or stamped for producing the requisite 
ongitudinal corrugations or ribs thereon, after which it is cut up into 
lengths corresponding with the size of ordinary tiles or slates, and these 
are then galvanised. These metallic tiles ure by preference formed with 
two lateral corrugations or ribs of greater height than the intermediate 
ones, by means of which they are made to overlap the corresponding cor- 
rugations of the adjoining tiles, and thus to form more perfect joints 
than ordinary tiles or slates. 

3101. T. Hoy, Glasgow, * Fire-places.”—Dated 26th October, 1869. 

This fire-place is of the close ur semi-close kind, the fire gases from it 
being led into the vent or chimney by a small smoke pipe, which induces 
a strong upward current or draught. The smoke pipe projects up through 
a sheet iron throat plate, which closes the bottom of the vent, whilst 
a little above this throat plate there opens into the vent an air passage 
crossing through the wall from the bottom of a trunk or casing, 
carried up inside the room nearly to the ceiling, and which may be formed 
with an expanding mouth at the top. This trunk acts as an inverted air 
syphon, and the foul air from the upper part of the room passes by it 
into the vent, so that the air in the room is continually changing, whilst 
this takes place without the inconvenience of partial draughts in the 
room. The syphon-like arrangement of the trunk or air duct into the 
vent prevents the entrance of smoke into the room from any ordinary 
down draught. 
$127. G. Tuas, Goodge-street, ‘‘ Turn-buckle for doors.”—Dated 28th Octo- 

ber, 1869. 


The inventor forms or fixes the turn buckle on to a square spindle, 
which is tapped on its edges, and in connection with such spindle he 
employs a knob or handle having a suitable socket fixed therein, in 
which a corresponding square hole is formed. This socket at the end 
near the door carries, with capability of turning therein, a screw nut to 
take on to the tapped spindle.—Not proceeded with. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

3013. H. Smrru, Covent-garden, ‘‘ Dish covers.”—Dated 1ith October, 1869 

This consists in making such covers in one or more pieces, strips, 
segments, or otherwise, of any convenient shape, contrived to lie and be 
or move one within or over the other, or to fold up or over and embrace 
each other, so that the cover may, when desired, remain on the dish, and, 
when requisite, be contracted or folded up or over on to one or both sides 
within itself, or otherwise on or under, or at one or both sides, of the 
dish, receptacle, or plate, with which it may be used, and so give free 
access to such dish, plate, or receptacle ; and when it is desired to replace 
or expand the cover it may be readily pulled or otherwise made to fall 
over and cover the dish.—Not proceeded with. 

3018. J. Horton, Milverton, ‘‘ Furniture castors.”—Dated 16th October, 1869. 

The inventor makes the hollow body or case of the castor of a conical 
figure, and places across the hollow body a partition or diaphragm. The 
partition divides the body into two parts. The upper part constitutes the 
socket in which the leg of the article of furniture is placed and fixed, 
and the lower part constitutes a chamber in which a sphere or ball is 
placed and works freely.—Not proceeded with. 

3020. J. Wituats, Kingsland-road, ‘‘ Playing cards.”"—Dated 16th October, 
1869. 

The inventor proposes to lithograph, or otherwise to apply to the back 
or front of the cards, marginal notes, devices, figures, or illustrations, the 
backs having, in most cases, central devices thereon, chiefly in illumi- 
nated and coloured impressions, for which purpose the process of chromo- 
lithography will be found especially applicable. By these means an 
illuminated trade mark or & sign or device may be the subject of illus- 
tration. 
$021. J. J. Nancy, Hatton-garden, “‘ Supplying thread to sewing machines.” 

—Dated 16th October, 1869. 

Instead of winding the thread upon a wheel or bobbin, as heretofore, 
the thread is first wound upon a pin or wire, which is mounted in bear- 
ings carried by suitable standards fixed to a bed plate, which is capable of 
being clamped to a table by means of a screw and fly nut. e axis 
carrying the pin or wire has fixed thereon a suitable pulley, by which 
rotary motion is given thereto.—Not proceeded with. 

3028, J. M. A. Stron, Hampstead-road, “ Blectro-magnetic clocks.”— Dated 
18th October, 1869. 

This clock has, like an ordinary clock, a weight, multiplying wheels, 
escapement, and a pendulum. For the usual pendulum bob is substi- 
tuted one or more hollow coil or coils of insulated wire oscillating over 
the pole or poles of a permanent magnet, or over the similar poles of two 
magnets. An electric current is produced at each oscillation of the 
— which current is in one direction when the coil passes from 
eft to right, and in the opposite direction when it proceeds from right to 
left. The counteraction exerted by the magnets on the coils renders it 
necessary to apply a heavier weight to the train. 

3035. R. 8S. Barrieer, Redditch, “* Needle cases.”—Dated 18th October, 1869. 

The needles or similar articles are retained in separate cases or 
chambers, around a common centre, each case being closed at 
one end, whilst there is a revolving plate at the other end of them affixed 
to a pin which turns in another covering plate. The inner plate is formed 
with one hole thro it, which is capable, when rotary motion is given 
over either of the cases or chambers, so as to afford 
access to or —_ from such case or chamber, at the same time closing 

pin to which the revolving plate is affixed carries on 
the outside of the fixed plate a pointer to indicate the particular case or 
chamber desired, and to correspond with a number or other indication on 
the fixed plate.—Not proceeded with. 
on. & Ker, Mansfeld-road, “‘ Hanging curtains.”—Dated 18th October, 
9. 


The ordinary pine cornice lath to which curtains are attached is used, 
A strip or strips of wood of suitable width and thickness are vided. 
These “ay will be straight or curved, according to the Sage the lath 
to be fi up, and will be rebated on one edge about jin. depth and 
width. They will then be screwed on the underside of the lath, with the 
rebated side next the lath. The inventor then screws a strip of brass or 
other suitable metal upon the projecting edge of the strip formed by the 
rebate, the top of the metal strip being kept a short distance from the 
under surface of the lath. 

3040. G, C. Perkins, Hartford, U.S., “ Sucking for bedsteads.”—Dated 18th 
October, 1869. 


This relates to a new fabric made of helical wire springs, which are 
linked or braided together in such a manner as to produce elastic sheets 
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of great stren; This fabric is stretched upon the frames of bedsteads, 
chairs, sofas, lounges, settees, or other like articles of furniture, to con- 
stitute the supporting mattress or cushion of the same, or for any other 
purpose to which it may be found useful. The invention also relates to a 
new bedstead frame best adapted to receive and retain the afore-mentioned 
woven wire fabric or any other suitable fabric. It consists mainly of two 
inclined end pieces fitted between the side pieces of the frame, and adjust- 
able longitudinally of the bedstead. 

8047. A. CLEGG, Finsbury-place, ‘* Sewing machines.”— Dated 19th October, 

1869. 


This consists in so lengthening and forming the feed bar in certain 
machines, and so forming and arranging the slot in the cloth plate through 
which the feed point acts, that the feed point comes in front and on the 
right-hand side of the needle, instead of behind and on the left-hand side 
of it, and im consequence feeds the material to the needle by means of 
pulling it over the surface of the cloth plate, thus insuring a perfect and 
reliuble feed. The feed bar and feed point are worked in the usual manner. 
3049. F. R. Winpow, Baker-street, ‘‘ Producing photographs in pigments.” 

—Dated 19th October, 1869. 

This consists in applying both the chemical action of chromic salts on 
soluble organic bodies, and the treatment with powdered pigments of 
surfaces prepared with hygroscopic compounds combined with a soluble 
chromate after insulation through a cliché, for the production of photo- 
graphic impressions on paper, cardboard, wood, ivory, canvas, and other 
surfaces. 

2923. E. Zacuarrae, Lohnbery, ‘* Pianofortes.”— Dated 8th October, 1869. 

This relates, First, to the form and position of the pedal steps; 
Secondly, to the motion of the pedal steps into different directions 
upwards and downwards, and the division of this motion into different 
stations ; Thirdly, to the brass bow ; Fourthly, to the key-board ; Fifthly, 
to the connection of the seven pedal bars with the four pedal levers, also 
the form of these bars and their connection with the wood pieces. 

3069. G. Dauzats, Bordeaux, “* Dominoes.” —Dated 21st October, 1869. 

The object of the invention is to replace ordinary dotted dominoes by 
dominoes of a novel kind, which may be termed coloured or illustrated 
dominoes with central number, having on each half of them, instead of a 
number of dots, combined two and two, a series of seven distinct colours, 
or a series of seven illustrations of various objects of any kind, in such 
wise that these colours or these illustrations replace the dots.—Not pro- 
ceeded with. 

8075. J. Sapor, St. Etienne, France, “Sewing machines.”"—Dated 22nd 
October, 1869. 

This machine produces not only the ordinary running stitch, but also 
the back, the cross, and the overcast stitch. It has three principal 
movements, first, the mechanical movement in operating the needle ; 
secondly, the mechanical movement necessary for drawing the thread for 
tightening the stitch; thirdly, the important mechanical movement 
which operates that mechanism commonly called the presser foot, which 
carries the stuff and imparts to it the necessary movements for the 
execution of the kind of stitch desired.—Not proceeded with. 

8077. C. E. Futter, Basinghall-street, ** Brushes.” —Dated 22nd October, 1869. 

The object is an improvement in machines for manufacturing brushes, 
and relates to machinery for applying bundles of bristles to the backs of 
brushes which have been previously bored with holes to receive the 
bristles. For this purpose the punch which is to foree each bundle of 
bristles into a hole in the back is held in a head, and is operated in the 
usual manner by a cam, roller, or crank pin, carried by the driving shaft 
in this head; upon the punch, above and below the crank pin or cam 
roller which drives the same, two steel blocks or cams are placed. Each 
block is provided with two inclines; the object of these inclines is to 
give a greater or less stroke to the punch ; this is done by changing the 
said blocks, making the angles of the said inclines more or less acute as 
the case may require. In the lower portion of the head a former is 
placed, over which the wire is bent in its proper shape by the descending 
of the jaws of the punch ; this former slides back and forth in a bearing 
formed in the head, and is operated by a lever, which in turn is operated 
by acam upon the main shaft revolving in the head. 

83083. J. and J. Casn, Coventry, ‘‘ Letter-boxes.”—Dated 23rd October, 1869. 

This consists in fitting inside a box, case, or other receptacle, inclined or 
tapered, pieces to form channels or grooves for the ends of a rod, bar, or 
plate to pass under or into and be held in place. The letters, papers, or 
other documents which are placed in the box are pressed upon by the 
rod and secured in a superposed position. In some cases the inventors 
form double inclines or double grooves in the box, so that the rod may be 

assed under either of the inclines or into the grooves, to enable the 

etters to be examined from their upper parts or from their lower parts. 
3090. L. Mreartin, Bombay, ‘‘ Clocks.”—Dated 23rd October, 1869. 

This consists in the use of two pieces of metal which expand in the 
same proportion. One is used as the pendulum and the other as com- 

nsator, to govern the position of the point of suspension of the pendu- 

um, The expansion of the one is used to compensate the expansion of 

the other.— Not proceeded with. 

3092. H. G. ScpLee, San Francisco, “ Sewing machine needles.”— Dated 
25th October, 1869. 

This consists chiefly in constructing the needle with a slot or slit, either 
V-shaped or otherwise, obliquely extending from the eye to the out side, to 
form an opening through which the thread may be passed or drawn into 
the eye, in order to avoid the necessity of inserting the end thereof into 
the eye in the usual manner, and alsoin rounding the corners and edges 
produced by the intersection of the surfaces enclosing the slot with the 
other surfaces of the needle, to prevent the catching of the same in 
any fabric being sewn thereby. 

3096. G. IRELAND, Handsworth, “ Nut crackers.”— Dated 25th October, 1869. 

The inventor uses two levers as usual, but, instead of jointing them at 
their extreme ends, he joints them a short distance from their ends, so 
as to form arms of unequal lengths, the levers crossing each other and 
being jointed by a joint somewhat similar to that of a pair of ordinary 

‘orceps. The arms of the levers situated above and below the joint are 
made to form the gripping parts of the nutcracker by which the nuts 
are cracked ; that is to say, the short arms of the levers above the joint 
are made of a cup-shape, the concave sides of the cupped arms being pre- 
sented to each other. 

3100. J. S. Grierson and R. Puivips, Edinburgh, “ Bronzing, &c., cards.’ 
—Duated 26th October, 1869. 

The acting details are inside of a retangular box mounted upon a stand 
or table, and having the gearing on the outside of it; the stand extends 
somewhat in frontof the box, and supportsaslightly inclined feeding table, 
which projects into the box so as nearly totouchalarge revolvingcylinder. 
The sheet to be bronzed, having the intended devices previously printed 
on it with a suitable varnish or adhesive substance in the ordinary way, is 
laid on the table with the printed side downwards, and is moved towards 
the cylinder until the inner edge is caught by a gripper, which, holding 
the edge upon the cylinder, causes the sheet to be carried round upon the 
surface of the cylinder. The gripper is fixed ona spindle, and with it is 
contained in a cavity formed along the cylinder at one part. The gripper 
spindle is held in the end discs of the cylinder, and has on one end out- 
side of the dise a crank-arm carrying an antifriction roller. 
$106. P. SHELDON, New Haven, U.S., “ Brushes.”—Dated 26th October, 1869 

This consists in the combination with a belt or carrying apron, for feed- 
ing in the bristles or other fibres, of a divider yap to separate the 
bristles for forming them into bunches or tufts ; the peculiar construction 
and operation of fingers which are made to spread out laterally to effect 
or complete the separation of the fibres into tufts, and afterwards to carry 
or push forward the same for insertion in the brush back or stock, the 
combination of the divider and fingers in such manner that the fingers 
are made to lift and release the divider to secure the proper spacing of the 
bristles; the combination with the said fingers of a slide operating con- 
jointly with and independently of the figures, to effect a timely hold-feed 
and release of the tufts; a peculiar combination of devices for operating 
the fingers; the peculiar combination with the fingers and slide of a 
punch, jaws, wire-cutter, and staple former, and combinations of nm ocha- 
nism for effecting in an automatic manner the varied adjustments of the 
brush back or stock, to insure a regular insertion of the bristles therein. 
8109. C. Simpson, Mount-street, * Toy bricks.” —Dated 26th October, 1869. 

On the flat or broad surface of each brick two small holes are made, 
and so arranged that in no matter what position the bricks be placed one 
on the other in the course of erection of the building, the holes will all 
come opposite one another, the object of this arrangement being to admit 
of passing them down small wires or rods, or threading them. These rods 
are cut of varying lengths to carry the required number of bricks, accord- 
ing to the height of the — desired, the process of building being 
earried on precisely as in house building, with the exception of the use 
of cement, which may, however, be employed in lieu of the wires;should 
it be deemed necessary or expedient, but it is’ preferred to dispense 
with its use. 





Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

we. J, Player, Philadelphia, U.S., “ Ivon and steel.”—Dated 18th October, 

869. 


This consists in first dividing the cast iron in the condition in which it 
is left by the smelting operation into small pieces, flakes, grains, or 
wader, by mechanical means, and then mixing it--—in a solid state and 
this minutely divided condition—with the oxides or other ingredients 

r agents designed to improve or purify it, or to aid in its conversion into 





steel or malleable iron, while such oxides, or ingredients, or agents, are 
also in a solid state, and afterwards subjecting it to the puddling process 
or other ipulation intended to free it from its excess of carbon and 
from its impurities, so that in such ip ion the isite mixture 
¢ the iron and purifying ayents may be secured in the highest practicable 
egree. . 
3033. P. Jacques, Paris, “‘ Purifying blood albumen.”—Dated 18th October, 
1869. 








The sides and te of the chamber or stove in which the purification is 
effected, instead of being solid and opaque as hitherto, are glazed so as to 
permit the access of light to the interior. Heat is supplied either by an 
open fire or a large house stove, or, preferably, by steam tubes placed 
along the bottom of the chamber. Above are arranged pipes by which 
currents of air are conveyed into the chamber, and the trays containing 
the serum of blood to be dried and converted into albumen are arranged 
in the same manner as at present. Before putting the serum or the raw 
albumen into the trays it is necessary to free it from grease by mixing 
therewith a small quantity of spirit, such as the spirit of turpentine, in 
the proportion of about 1 per cent.; the liquid mixture is by this means 
worked upon and a scum formed which must be taken off, and the trays 
being then charged with serum are arranged in the stove and the drying 
proceeded with, the temperature being maintained at about 40 deg.—Not 
proceeded with. 


3036. E. Petouzer, Paris, ‘‘ Purifying gas.”—Dated 18th October, 1869. 

This consists, First, in the employment of sawdust or other divided 
porous substance, organic cr mineral, in conjunction with the sulphuric 
acid which has previously been diluted with water, together with such 
substances as are now generally employed for effecting the purification of 
gas, such, for example, as the oxides of iron, either before or after they 
have undergone the process of revivication. 

8058. A. Brapy, Stratford, ‘‘ Purifying ivon.”—Dated 18th October, 1869. 

This consists in mingling, mixing, and manipulating sulphates of soda, 
potassa, and alumina, or any sulphates of the metals of the alkalies, earths, 
or alkaline earths and calcium, or the oxides or uther compounds thereof, 
with any sort, kind, or description of melted iron ores, of iron or iron 
pyrites, or of any other melted metal or mineral in an ordinary blast fur- 
nace by common mechanical means; or the melted iron can be poured on 
te the sulphates in suitable vessels, but the calcia should be added last ; 
the chemical changes and results consequent thereupun decomposing, 
evolving, separating, combining, and depositing, by the laws of natural 
chemical affinity, the impurities of carbon, phosphorus, silicon, sulphur, 
and generating sulphurous acid gases, and forming a slag. 

8054. J. Scuarr, Stuttgard, *‘ Liquid soap.”—Dated 20th October, 1869. 

The mixture is as follows :—No. 1: Wheat bran, 61b.; linseed, 581b.; 
caustic soda, 32lb.; potash, 801b.; calcined soda, 951b.; ton natron, 951b.; 
glaubers salt, 251b.; sal ammoniac, 71b.; pitch, 571b.: tallow, 141b. No. 2: 
Oleine, 201b.; olive oil, 101b.; butter, 5}1b.; rape-seed oil, 5Ib.; glyce- 
rine, 4lb.; turpentine, 6lb.; benzine, 1}1b.; sal ammoniac, spirits (am- 
monia), 7 lb. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
3070. J. BucHANAN, Gateshead-on-Tyne, “‘ Coiling electric telegraph cables.” — 
Dated 21st October, 1869. 

The inventor employs a frame capable of revolving about an upright 
axis or post in the centre ofthe coil, and having an arm capable of sliding 
in and out to and from the centre. The cable or rope to be coiled passes 
down a tube in the centre of the frame, and is led to a roller at the outer 
end of the arm. ‘The frame is caused to revolve by manual labour or by 
power, and the roller at its end, as it travels round, lays the cable or 
rope in a close spiral from the centre of the coil to the circumference, 
and then back again in a second layer from the circumference to the 
centre, and so on. 


Class 10.—MISCELLANEOUDS. 
Including all patents not found under the preceding heads. 
2972. J. M. Caseiia, Hatton-garden, “ Lighting gas burners, dc.”—Dated 
13th October, 1869. 

The lighter consists of a reservoir for spirits of wine of suitable capacity, 
and of such capacity and of such shape as to stand ona table or other 
surface; the top of the reservoir is yruvided with an aperture through 
which it is filled with the spirits. A vertical tube or nipple, from two to 
six inches or more in length, screws or fits into this aperture, and a wick 
is passed through the tube so as to dip into the spirits. The spirits rise 
by capillary attraction to the top of the wick, which is lighted when the 
apparatus is required for use The apparatus is provided with a thimble 
or cap to be placed on thetop, of the tube in order to extinguish the light 
and to prevent evaporation of the spirit. When the apparatus is not in 
use the thimble is connected to the apparatus by a chain. 

2980. J. Hartiey, Leeds, ‘* Registering games.”—Dated 14th October, 1869. 

Between two suitable plates of brass, iron, or other suitable materials, 
the inventor places a worm wheel, mounted on a shaft working in suit- 
able bearings. The front plate has a circular index marked on it, which 
may be divided into any required number of parts. The end of the worm 
wheel shaft passes through the index or front plate to a sufficient length, 
and is turned smaller to form a shoulder, so as to admit of a finger or 
pointer being placed on it, also a nut of suitable dimensions, a thread 
being cut on the end of the worm wheel shaft to receive it. The finger 
or pointer is made to move round with the worm wheel shaft by being 
pressed against the shoulder by the nut. The nut being released, the 
pointer may be moved back to the starting point. 

2981. R. J. Exits, Castle-street, Liverpool, ‘* Desiccating animal matters.” — 
Dated 13th October, 1869. 

This consists in apparatus constructed as follows: Namely, of a cylin- 
drical or other shaped tank or vessel having an exterior casing or jacket, 
and a cover, which is also jacketed. In the interior of this tank, 
cylinder, or other vessel, there may be tubes or pipes, having one end 
open to the casing or jacket. Connected with this casing or jacket is a 
pipe, by means of which steam, superheated steam, or hot air, or hot 
water, may be introduced, which steam, or hot air, or hot water, 
circulates freely through the jacket of the tank or vessel, also through 
the cover and tubes, or pipes before mentioned. The interior of the tank 
or vessel is connected, by means of a pipe or passage, with a condenser 
fitted with an air-pump, which condenser may be placed in a tank of 
water, or as found expedient. The jacket and cover, or, in other words, 
the whole exterior of the tank and steam pipe, are thickly lagged with felt 
or other suitable clothing material, which lagging is secured by means of 
wood or otherwise in the ordinary manner. The cover is fitted with an 
india-rubber ring or other suitable means of obtaining an air-tight joint. 
The cover is also fitted with rings or eye-bolts, for the purpose of 
removal. 

2985. B, Catvert, Bolton, *‘ Cleaning fire-engene hose.” —Dated 14th October, 
1869. 

This consists principally of a cistern mounted on wheels and pro- 
vided with suitable guiding and drawing rollers and rotary brushes, 
which are driven by means of toothed gearing, actuated either by a 
winch handle or by a pulley, round which passes a strap from a steam fire 
engine or other moving power. At each end of the cistern is mounted a 
reel.—-Not proceeded with. 

2986. F. M. Corton and W. Fievip, Brompton, “ Copying apparatus.”— 
Dated 14th October, 1869. 

The inventors use an adjustable transparent rest or support, which 
serves us a driwing board or desk, in combination with a guard, shade, or 
deflector for deflecting light from the upper surface of the paper or other 
material to be drawn or worked upon, and an adjustable or other reflectur 
for reflecting rays of light directly through the rest or support, through 
the material containing the drawing, design, or representation, or around 
the form to be copied and through the material to be drawn or worked 
upon.—WNot proceeded with. 

2987. 8. Witson, Manchester, ‘‘Levers for presses.”—Dated 14th October, 
1869. 

This consists in a lever of a peculiar form between the cylinder, where 
the steam pressure is applied, and the knee-joint lever of the press. The 
lever is of the following form. It consists of two arms, which are prefer- 
ably to be of different lengths, the looger one being connected to the 
middle joint of the knee-joint lever, and the shorter arm being connected 
to the piston rod by means of conpousing rode. The two arms of the lever, 
which are set at an acute angle, are on the same sideof the fulcrum, and 
are connected together by means of a link. 

2089. L. A. Lesage, Paris, ‘‘ Closing vessels.” —Dated 14th October, 1869. 

This consists ina mode or means of hermetically closing vessels of 
glass, pk as china, or other ceramic substances. A convex cover of thin 
metal is placed on the top of the vessel, which is provided with a circular 
Projectin belt or band on which the cover rests. A band of thin metal is 

en soldered round the cover to form a sort of flange which comes 
above the top of the vessel and descends below the projecting belt ; liquid 

jlaster or mastic is then run in between the band and the vessel and 

nsures hermetic closing. 

3001. D. Brown, Clerkenwell-green, ‘‘ Treating metal surfaces.”—Dated 15th 
October, 1869. 

The metallic surface to be treated is first cleansed by rubbing with 

stone and water; the inventor then steeps or coats it with a solution com- 

,08ed of about two parts, by measure, of spirits of tar to one part of 
inseed oil. e surfaces so coated are then subjected to heat ata 
temperature of, oo 250 — to 300 deg. bap — dry, when they 
are again coated & prepara‘ consisting of, say, ut one each, 
ty weight, of spruce, ocire red leed, and Venetian red, to, aay, dour tosis: 





parts of Stockholm tar varnish. The surfaces under treatment are then 
again subjected to heat at a temperature of, say, 250 deg. to300 deg. Fah., 
until dry, which will generally occupy six hours.—Not proceeded with. 
8004. J. A. McKean, Paris, “ Boring rock.”—Dated 15th October, 1869. 

The drill for striking the rock is firmly secured to a piston enclosed 
within a cylinder of castironor other suitable metal, and moved by steam, 
compressed air, or other elastic fluid. The piston has a reciprocating 
motion which it transmits to the drill, so that the latter strikes the rock. 
The drill also at each backward stroke of the piston receives a rotative 
movement on its axis, so that it shall never strike the rock two successive 
blows in the same place, and sd that it shall form a circular hole. Further- 
more the drill receives at each back stroke of the piston an advance or 
feed motion in the direction of its axis, so that it will always strike the 
bottom or end of the hole. The feed motion of the drill and its rotation 
around its axis are automatic, and are derived from the motion of the 
piston, and the latter receives its to-and-fro motion from a peculiar dis- 
tributing apparatus.—Not proceeded with. 

3008. J. WALKER, Glasgow, “‘ Measuring fluids.”—Dated 15th October, 1869. 

The improved apparatus comprises a cylinder or other conveniently 
shaped vessel with a piston reciprocating inside it, but not n ly 
attached to any piston rod. The piston has on each side of it one or 
more levers, and on the piston approaching either end of its stroke one 
end of each lever comes in contact with the end of the cylinder, which 
causes the opposite end of the lever to advance with a quieter motion 
than that of the piston, and push out a rod paasing out through a stuffing- 
box. ‘The rod acts on a lever outside at a point near its fulcrum, and this 
lever acts with a point further from its fulcrum on a second longer lever. 
—Not proceeded with. 

8010. P. Bocter and H. Kayser, Vienna, “Issuing tickets at railway 
stations.” —Dated 15th October, 1869. 

The tickets are placed in separate compartments arranged in any con- 
venient manner in a case or cupboard which can be secured under lock 
and key by the owner of the tickets or by a responsible official. Each of 
the compartments is supplied with a projecting knob or button affixed to 
the end of a rod passing through the compartment and attached to one 
end of a two-armed lever, the other end of which engages with a sliding 
plate or rod opposite a slit in the bottom of the compartment when the 
knob or button is pressed in; the bottom end of the lever acts upon the 
slide and forces the lowest ticket out of the slit, the lever being returnég 
to its normal position in readiness for acting upon another ticket by 
means of a spiral or other spring round its fulcrum or elsewhere.—Not 
proceeded with, 

3011. P. Booter and H. Kayser, Vienna, “ Lifts.”—Dated 15th October, 1869. 

This consists of four columns of wvod or iron, corresponding in height 
to the hotel, or other building or locality wherein it is used, the columns 
being firmly secured at top and bottom, and having slides at each of their 
inner corners or sides to enable the landing stages of the lift and the frame 
in which they are placed to slide up and down. In the lower landing 
stage, or in any other convenient part of the lift, is firmly secured a nut, in 
which works a screw revolved by levers or bevel wheels from below the 
structure, so that by turning the said screw, persons, merchandise, or 
other weights, may be securely raised or lowered from one story of a 
building to another.—Not proceeded with. 

3012. W. B. Leacuman and J. Hotroyp, Leeds, “Raising and forcing 
water.” —Dated 15th October, 1869. 

A double-action force pump, consisting of a cylinder provided with 
inlet and outlet valves, is mounted between two Caco cylinders or 
rams. The piston rod of the pump passes through the ends of the pump 
cylinder, and is made of such a length that the ends of the said rod con- 
stitute the plungers of the rams. Inlet and discharge pipes of the 
required length are bolted to the pump cylinder below the inlet valves, 
and above the outlet valves respectively, and a pipe of small diameter, 
and of the required length, is bolted to each of the rams to supply them 
with water. —Not proceeded with. 

3019. ba F. Wuirenurst, Putney, ‘‘ Mashing grain.”—Dated 16th October, 
1869. 

This consists, First, in a centrifugal distributor which revolves on a 
pivot, and omen | two branches, or a disc perforated or slit on the under 
side, in order to feed the mash tun, or other vessel, in a uniform and con- 
tinuous manner, so as to distribute the grain over the whole area of the 
tun. Secondly, by means of rousers working in a contrary direction, to 
cause the greatest amount of agitation in the tun or vessel, so as to 
— the conglomeration of the grain when fed in.—Not proceeded 
with, 

3022. A. ANGELL and J. J. Perry, Red Lion-square, “ Heating metal bars.” 
Dated 16th October, 1869. 

This consists in the arrangement of a revolving furnace provided with 
bell-mouthed holes in its sides, through which the bars are intreduced, 
and covered with a bonnet, in combination with a suitable mechanism for 
introducing and removing the bars in such a manner that while the fur- 
nace revolves the bars are heated to a uniform temperature, and a tender 
is obtained capable of heating and delivering metal bars automatically 
with great rapidity and regularity.—Not proceeded with. 

3026. W. Rocers and G. Tipcomse, Hertford, “ Croquet balls, dc.”—Dated 
18th October, 1869. 

The inventors place the cubes or rough-turned blocks from which the 
balis, mallets, or other articles are to be made, or the balls, or mallets, or 
other articles themselves, in a strong box or other vessel capable of with- 
standing pressure. They then force into this vessel, by means of a pump 
or other known forcing apparatus, the colouring matter or dye in a liquid 
state, so that the article will be thoroughly saturated therewith.—Not 
proceeded with. 

3045. A. Evans, Grimsbury, “ Joining pipes.”—Dated 19th October, 1869. 

At each end of the pipes or tubes to be joined or connected is placed a 
triangular flange, the same being grooved or otherwise, and which flanges 
are forged or shrunk on the pipes or tubes to which they are applied. In 
order to join or connect the pipes or tubes a gasket or other packing is 
placed between the flange faces thereof, and which are then drawn 
together by means of two or more clips constructed either of wrought or 
cast iron, brass, or other suitable metal, and with concave triangular 
channels therein. The clips are drawn into position by iron or other 
bolts.—Not proceeded with. 

3046. W, B. Rosins, Shepherd’s Bush, ‘‘ Syringes.” —Dated 19th October, 1869. 

The inventor packs both the piston and stuffing-box very loosely, and 
leads back any water which may pass the piston into the suction Dae b 
a return tube passing along underneath the barrel. At the upper end, 
where the waste water enters the waste pipe, is a floating valve, which 
opens to let the waste water pass, and then closes it to prevent air passing 
into the suction pipe; where the waste pipe enters the suction there is 
also « valve to prevent water entering the waste pipe from the suction. 
3048. 8. A. Hitt and C. F. Tuumm, Oil City, Pennsylvania, U.S., “ Heating 

apparatus.” —Dated 19th October, 1869. 

This consists in the application and use of a mixing chamber provided 
with a gas, vapour, or hydrocarbon supply pipe : also in air inlets and a 
steam jet pipe in combination with a combustion chamber provided with 
air inlets. 

3055. B. Satman and R. WILLIs, City-road, “‘Stamping press.”—Dated 
20th October, 1869. 

The inventors form the body of the press of any suitable material, but 
by preference of cast iron, with a vertical back or horizontal bottom and 
front plate and two vertical sides with curved fronts, each side forming a 
quadrant or thereabouts, having a space between the sides sufficient for 
the lever described to work in. The back, bottom, sides, and front plate 
just described may be formed of one or more castings. On the horizontal 
plate, ani beyond the sides they fix the stamping pad in a horizontal 
position with its face upwards. 

3060. J. Howarp and B, T. Bousrieip, Bedford, “Steam boilers.”—Dated 
20th October, 1869. 

This consists of a series of horizontal tubes, which support in position 
a set of vertical tubes. Each of these tubes fit with an internal open 
tube or trough of a horseshoe section, its open side being uppermost. 
This trough is set clear of the sides and bottom of the connecting tube, 





and so that the lower ends of the inner vertical tubes, which are 
employed to facilitat irculation of the water through the tubes, will 
dip into the trough. The di id d ding currents will thus be 





ig an 
se ted from each other, and the impediment above mentioned to the 
free circulation of the water in the vertical and horizontal tubes will be 
removed, at the same time that the circulation of the water is rendered 
more perfect ; the y or other solid matter contained in the water will 
be deposited in the trough instead of its being allowed to fall into the 
bottom of the horizontal tube, and form a hard coating or scale on that 
part of the boiler. 
3061. N. H. y Opes, Montevideo, “ Preventing decay.” —Dated 20th October, 

1869. 

When the animal is killed all the intestines are removed and the inside 
of the carcase cleansed. It may then be washed with a solution of bisul- 
phite of lime, but this is not imperative, and then the carcase may be 
placed in the hold of the ship upon a bed of ice formed of blocks of any 
convenient size. Between each carcase a layer of ice is placed, and the car- 
cases are ey in this manner, each being ourrounsed by ice until the 
hold is nearly full. A layer of ice is then carefully laid over the whole 
mass, so as to fill up hollows or empty spaces. The whole is then 
covered up with a thick cloth, on which is placed a thick bed of sawdust 
and vegetable charcoal. When this is done the hatches are battened 
down.—Not proceeded with. 

3063. 5S. H. Muscrave, Camden Town, “Glass tube for needle cases.” ~ 
m4 21st + need 1869. - 

© used is opaque, white, or opal, lavender, turquoise, b! and 

other colours. The inventor Saws wtie the blowpip al erty at 

every three inches of the tube. He separates the lougths, and with the 
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fiame of blowpipe melts down the point, fo a nib asa finish at 
bottom of case. 1 ond 


He then grinds the other end fiat, and smoothes in 


flame. A pad of cork is. ed to the bottom of case to receive the 
ints of needles or other les. He then places the article inside, and 
hes with a metal spring slide scoop and cap in one. 


H. Brooks, Regent’s Park, “‘ Metal cover for bottles, &c.”—Dated 21st 


, 1869. 

The object of the invention is, when metallic caps or covers are applied 
to bottles or other vessels adapted particularly to the delivery of the con- 
tents in limited quantities, to forming such caps or covers so as to facili- 
tate the refilling of the bottles or vessels without injury to the cap or 
cover, to the bottle or vessel, or to the bottle or vessel to which it is 
applied ; and the invention is particularly applicable when scent or 
other liquid or matter to be contained in the bottle is required to be 
delive: therefrom by sprinkling, or in a fine stream, or in small 
quantities. 

3065. J. Becner, Paris, “‘ Stopping bottles.”—Dated 21st October, 1869. 

The inventor applies over the bottle a cap made of a hard material, 
such as metal; and by applying a sufficient pressure on this cap, either 
by means of a corking machine or of a suitatle press, he causes the cork 
to enter the neck and to flatten down on its rim. To keep the cork in its 
place, he then applies on the sides the two halves of a flan piece, the 
upper flange of which clasps the cap, and the lower flange clasps the pro- 
jection of the neck of the bottle. The two halves being thus brought 
together, and forming a circular surface slightly conical, they are firmly 
fixed by passing over them a ring having internally a conical surface 
which is applied against the conical surface of the cylinder, and keeps the 
two halves fast together. 

3066. G. N. Asurorta and W. Harpy, Thistleton, “‘ Motive power for sew- 
ing machines.”— Dated 21st October, 1869. 

The inventors construct a foundation and standards, or vertical bearing 
mg within which the various parts are contained and allowed to work 

journals. A large -wheel rim or flange forms the main drivin 
wheel, and is supported by an additional rim or tire, the periphery o 
which is made on the principle of a windlass wheel to receive the links of 
an endless chain. Within the internal periphery of the wheel or rims a 
disc wheel is fitted, having narrow flanges or borders to contain the width 
of the compound rim, within which it is capable of turning loosely, and 
of being firmly fixed therein by means of a clutch action, in order to 
cause the uniform motion of the two; this disc wheel is fixed to or forms 
part of the chain wheel rim. 

3073. R. J. GoopsBopy end R. E. Donovay, Tullamore, Ireland, “ Roasting 
tobacco.” — Dated 22nd October, 1869. 

This consists in constructing a horizontal or slightly inclined cylin- 
drical or conical casing, having, firstly, a helical or screw blade or passage 
formed in one direction upon its inner circumference, connected at the 
one (or the back) end with a second central helical passage passing in the 
contrary direction to the first-named one, which central passage commu- 
nicates at its other (or front) end, firstly, by means of a side aperture 
with the front end of the outer screw blade or passage ; and, secondly, by 
an end aperture, having a door or slide, wfth the outside of the casing. 
sa 4 R. Grayson, Princes-square, “‘ Clipping horses.” —Dated 22nd Octo- 

T, 1869. 

The apparatus consists of a flat guide-plate, on which the moving parts 
are carried. Its upper portion is cut with aseries of teeth to form acomb 
or guide for the cutting knives to traverse ; but the points of these teeth 
are so tapered as to be,slightly above the under level of the plate, whereby 
the skin of the animal is protected from injury. A holder or guiding 
handle for the left hand is attached to the lower portion of the plate by 
means of a forked or single bar, through the ends of which and through 
the plate a strong pin or stud is inserted, secured to the under side of the 
plate by a head or screw nut, the plate -being provided with a series of 
apertures placed equidistant from the stem; it follows that the guiding 
handle may be set to any angle up to 90 deg. on each side of the centre of 
the plate, and secured at that angle by means of a set screw or other 
equivalent passing through corresponding apertures in the forked bar. 


3081. H. OLpenBuRG, Stockholm, Sweden, “ Filters."—Dated 23rd October, 
1869. 

This agent or medium is wool or woollen stuff und, cleaned, made 
into a pulp, and then submitted to pressure, which transforms it into a 
felt-like substance; in this form it is kept until required for use. When 
required for use it has mixed with it water or other liqufid, by preference 
some of the liquid or solution to be filtered, and the mixture is worked 

_up into a pasty or semi-liquid state free from lamps. In this state it is 
placed in the filtering apparatus. 


3085. F. 8. ANDERSON, New Orleans, U.S., ‘‘ Fuel and heat from water.”— 


Dated aaa 1869. 

This consists In treating heated, but not boiling water, which may be 
either fresh or salt, with sulphuric ether combined with a solution of zinc 
in such a manner as to separate the oxygen from the hydrogen. e hy- 
drogen so obtained is treated with a solution of sulphuric acid, and also 
with hydrocyanic acid, for the purpose of consolidating the hydrogen gas. 
—Not proceeded with. 





THE SourH Mripitanp INsTITUTE OF MINING, CIVIL, AND 
MECHANICAL ENGINEERS.—(From our own correspondent.)—This 
society held one of their most successful meetings at their head 

uarters in Wolverhampton last Monday. The business had re- 
erence chiefly to boiler explosions, upon which a paper was read 
by Mr. Bernard Peard Walker. The author contended that the 
supposition that boilers exploded from the overheating of plates 
was fallacious, delusive, and contrary to chemical principles. He 
dealt with the ——. of the spheroidal form of water under 
excessive heat, and said it was impossible for the water to assume 
that form in a boiler, however much it might be heated. He ar- 
gued against the electric theory that electricity was produced by 
steam only as it escaped from a boiler. He thought, however, 
that electricity dangerously influenced the deposit of scale upon 
the inside of a boiler. Many explosions had been caused by the 
cot of scale, which, preventing the water touching the plate, 
led to its being so weakened by overheating that it gave way 
beneath the pressure of steam. To prevent this filter-beds should 
be used, for it is better to keep filth out of a boiler than to allow 
it to be put in and then clean it out. He held that the causes of 
boiler explosions were either the result of the miscalculation of 
theirstrength,or from the reduction of their original strength by the 
treatment to which they had been subjected in process of working. 
External corrosion he held to be the most prolific source of weak- 
ness, and maintained that efficient periodical inspection would go 
far to discover indications of mischief. The results were strik- 
ingly favourable alike in that and in the Manchester district, 
arising out of the vigilance of inspection associations. He quoted 
from records in THE ENGINEER of experiments upon the strength 
of boilers, spoke of their t value to everyone concerned in the 
safe working of steam machinery, hoped the experiment would be 
continued, and suggested that ironmasters and others in that part 
of the kingdom might allow old boilers to be tested to the bursting 
point, in order still further to assist the investigations now being 
made in the checking of calculations which had been long in vogue, 
but which had lately been somewhat questioned. He must say, 
however, that some experiments that he and Mr. G. B. Marten 
had together made went in the direction of confirming rather than 
disproving the accuracy of former calculations. The paper was 
admirably illustrated by a coloured diagram, 12ft. by 5ft., that 
had been prepared by Mr. Marten. The particulars published 
by Mr. nm, in his “Records of Steam Boiler Explo- 
sions,” Mr. Walker adverted to as conclusive of points which 
he advanced in the course of his paper; and Mr. Walker’s 
views were yet further confirmed by models shown at the 
meeting by Mr. Marten, illustrative of explosions that have 
as a this year. The models will, in a complete state, 

e of copper, be shown at the engineers’ conversazione in 
Great George-street at the end of this year. Model No. 1 showed 
how a Cornish boiler had exploded through a corrosion in the bot- 
tom flues. No. 2 was that of a Lancashire boiler which had ex- 
ploded through weakness, brought about by too frequent repairs 
to the shell. No. 3 showed the explosion of a plain cylindrical 
boiler in consequence of overheating, the water ‘“ ing ” thro’ 
one boiler to another. No. 4 was the collapse of the tube of a 
Cornish boiler through weakness. No. 5 was a balloon boiler that 
had burst through corrosion of the angle-iron at the bottom. No. 6 
was the explosion of a rag boiler used in paper ing, and not 
for generating steam, illustrating how a Om olla expiodheti may 
result from the rupture of a vessel filled with steam only at 50 Ib. 
pressure. No. 6 comprised three domestic boilers which had ex- 
ploded through the stoppage of the pipes by frost, and leading to 
the conclusion that the danger might be prevented by having a 
circulating boiler inside the boiler exposed to the fire, on the prin 
ciple adopted in the case of a glue pot, 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IKON TRADE: The monthly returns: The market 
—NEW ENGINEERING WORKS—THE BoarD OF ARBITRATION: The 
Sunday fettling question—SuHirButLDInG: Fresh orders for the 
Tees—TueE IgoN AND STEEL INSTITUTE—THE SANITARY CON- 
DITION OF NEWCASTLE. 

THE Cleveland iron trade continues in a most prosperous condi- 

tion. My calculations last week as to the state of the makers’ 

stocks is verified by the returns which have since been published. 

It appears that out of the total number of blast furnaces in the 

North of England—114—there are now in blast 102, all of which 

are producing as much iron as possible. During April 139,722 tons 

were made—an increase of 20,144 tons, compared with the same 
period last year. The foreign shipments amounted to 22,885 tons, 
and those coastwise to 19,494 tons. Makers’ stocks have been 
reduced to 71,267 tons—a decrease of 4160 tons compared with 
the previous month. On the 3rd May there were only 

20,584 tons in the Middlesbrough warrant stores, and within 

the past few days they have been further reduced 400 

tons. The eighteen new blast furnaces in course of construction, 

most of which are in the Middlesbrough district, are being 
pushed forward as quickly as possible. There was a good attend- 

ance at the yy market on Tuesday. The report of a 

threatened lock-out of the puddlers in Scotland, in consequence 

of a strike at the Blochairn Ironworks, contributed towards a 
eneral firmness in oe. For all kinds of pig iron there is a very 
eavy demand, and, consequently, the quotations were a little 

stiffer than those of last week. 

I am now at liberty to say a little more about the new works 
which a few weeks ago I mentioned would shortly be established 
at Middlesbrough. Mr. John Alcock Jones, who for several years 
has been manager for the successful firm of Fox, Head, and Co, 
Newport Rolling Mills, Middlesbrough, is to be the managing part- 
ner of the new firm, the style of which will be Jones, Brothers, 
and Co. A suitable site for the new works has been secured a 
little to the east of Messrs. Hill and Ward’s wire works, Middles- 
brough, and all despatch will be used in putting down the neces- 
sary plant for the manufacturing of sheets, hoops, billets, and 
rods. At present sheets are not a speciality in Cleveland, and now 
that they will be produced in abundance by Jones Brothers, it is 
not too much to prognosticate that in the course of a very few 
months the building of gasholders will be added to the many in- 
dustries of Cleveland and the North of England iron trade. The 
other new works to which I have referred are to be erected at Eston 
Junction, Middlesbrough. Here a company, of which Mr. Wil- 
liam Hanson, of B. Samuelson and Co.’s works, Middlesbrough, 
will be managing director, will build a number of puddling fur- 
naces and large rail mills. There are rumours of other changes 
likely to be made in the iron trade. 

An adjourned meeting of the Board of Arbitration, to consider 
the Sunday fettling question, was held at Darlington on Monday, 
and after considerable discussion it was resolved, on the motion 
of Mr. Edward Williams, of Bolckow, Vaughan, and Co’s works, 
‘That inasmuch as it is the practice of some works to do no 
fettling on Sunday, and yet to work for the most part on Monday, 
this board advises that the employers and puddlers of the several 
works connected with it confer as to the practicability of adopt- 
ing a like system (which this board considers very desirable), and 
that they be invited to express their opinion by ballot.” 

Throughout the North engineering is active. The bridge-build- 
ing, locomotive, and marine departments are all brisk. Head, 
Wrightson, and Co., South Stockton, are making several little 
shunting engines, and are just completing a big viaduct for the 
Glasgow and South-Western Railway Company, to be erected 
near the town of Ayre. This viaduct will have fifteen spans, 
each of which will be 60ft. clear, and will be raised on masonry 
piers. Each span will consist of three main girders, and the 
roadway will run on cross-girders, laid transversely over the main 
girders. This firm have also just completed a hydraulic draw- 
bridge for Hull. 

On the Tyne, Wear, and Tees, the shipbuilding trade is still 
thriving. 

Several ironmasters and gentlemen connected with the iron 
trade of the north were present at the Iron and Steel Institute 
meeting, held at the Westminster Palace Hotel, London, yester- 
day and to-day (Friday). This society has rapidly grown into 
great importance. 

Last week, at a meeting of the Newcastle-on-Tyne corporation, 
Mr. Isaac Lowthian Bell, who is well-known in the scientific 
world, moved that the council should subscribe £50 towards the 
funds of the Committee of the British Association appointed to 
inquire into the drainage of towns and the utilisation of sewage. 
While speaking in support of that motion, Mr. Bell said that 
Mr. Robert Rawlinson, C.B. and C.E., had given evidence before 
a royal commission last year, a portion of which he begged to 
read from ablue-book. Amongst other questions, Mr. Rawlinson 
was asked, “Is it your opinion that, in case the mortality should 
be very excessive in any place, it is not desirable that com- 
pulsory powers should be exercised for the purpose of put- 
ting the Local Government Act into operation?” His reply 
was, ‘‘Not in an extensive form, but compulsory in pr nd 
forms, such as the compulsory inquiry that was held when 
that fearful outbreak of cholera took place in Newcastle, when the 
Government sent down a commission of inquiry, and a nice 
state of things they found and reported ; but Iam not yet aware that 
Newcastle has ever stirred in savitary matters—it remains just as 
it was ; it has not adopted the Counsel Government Act; it has 
not put itself under any general sanitary laws. Mr. Bell felt that 
through that evidence a stigma had been cast upon the town which 
it was desirable to remove. The corporation were spending some- 
thing like £12,000-a-year in the cleansing of streets. They had 
spent between 1846 and 1849, in new sewers in old streets, £65,000 ; 
in repairs to paving and flagging of streets, £107,000; and in 
paving, flagging, and sewering, £74,000. From 1835 to 1869, 

3, had been spent on new roads and repairing old roads. 

The motion was d to, and it was proposed that the members 

for the berough ask in the House of Commons on what authority 

Mr. Rawlinson had made his statements. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—STATE OF THE IRON AND 
ENGINEERING TRADES — GENERAL STRIKE AND THREATENED 
LOCK-OUT OF THE IRONWORKERS-- ScoTTisH SocigTY oF ARTS 
—STATISTICS OF ENGINEERING AND SHIPBUILDING ON THE 
CLYDE. 

THERE has been little change in the Glasgow pig iron market since 

last report. The market has been steady, with, if anything, an 

advancing tendency. At the end of last week business was done 
at 57s. 74d cash, and 57s. 103d. a month. Now the market is 
uiet ; business done at 57s. 9d. cash and 58s. a month, closing a 
e easier. No. 1, g.m.b., 58s. ; No. 3, 56s. 6d. 
There has not been much change to note in the state of the 
pig iron trade or the iron trade generally during the past week. 
A healthy tone still exists, and numerous transactions were re- 


rted from day to day. The exports last week were again small, 
only 8934 tons foreign, and 2980 tons coastwise, or a total of 
11,914 tons, against 14,527 tons in the corresponding week of last 


year, The principal decrease, as will be o » was on the 
coastwise shipments. 

In all de ents of the finished iron trade makers are fully 
supplied with orders, and are turning out as much iron as possible, 
As the Clyde shipbuilders are continuing to keep busy the demand 
for plates and angle bars is pretty good. Many extensions are 


going on at the various works, amongst the principal of which are 
the erection of nearly do the number of by the 
Messrs, Jackson, at Coatbridge. 


THE 








The engineering trade in and around Glasgow is generally busy. 
The builders of marine engines especially have their hands quite 
full. Makers of sugar machinery are well off for orders. Messrs. 
Smith, Brothers, and Co., the well-known millwrights and 
machine makers, have just secured a large contract for sugar 
mills and engines of great power. 

It is vexing to have to record that there is every prospect of a 
general lock-out of the ironworkers employed in the various exten- 
sive works throughout Scotland, the agitation that has prevailed 
amongst the puddlers during the past four months having culmi- 
nated in a determination on the part of the masters in Scotland to 
stop the works until the men resume on the offered terms. It may 
be recollected that a few months ago the puddlers employed by the 
Glasgow Iron Company struck for an advance of 6d. per ton, which 
was at first refused, but afterwards granted on the masters becomi 
aware that the wages were higher in the north of England. Shortly 
afterwards a fresh demand was made by the men for another rise 
of 6d. per ton, and this was likewise conceded by the masters in 
order that the wages might be brought up to the same amount as 
those in the north of England. Another demand was subse- 
quently made by the men employed in the Mossend Works, and it 
becoming evident that the men had agreed upon a system of 
shutting up the works in detail, a meeting of iron-masters was 
called in order to devise measures for checking the threatened 
danger, and putting a stop to the proceedings of the men. A 
general lock-out was at that time recommended, but before the 
day of meeting arrived the dispute in the Mossend Works was 
amicably settled. Matters afterwards went on quietly till three 
weeks ago, when the puddlers in Blochairn Ironworks gave in 
their notice to leave in a fortnight. No reason was assigned at 
the time for this act, but the masters were privately informed that 
the men would resume work if they received an advance of 6d. 
per ton. This demand the ironmasters have determined to resist, 
and it being evident that the men were avout to resort to their 
old practice of attacking the works in detail, it was resolved 
to shut oe works in the country, and keep them shut until the 
men in Blochairn returned to their work. Notices were posted 
on all the ironworks in Scotland paid on Saturday last, intimating 
that the works wonld be stopped in fourteen days from that date 
if the demands of the men in question were not abandoned. The 
men seem determined to stand out for the advance, and the 
masters appearing also resolute not to give in, it is to be feared 
that there is too much prospect of what must prove a most dis- 
astrous struggle, which must entail misery and wretchedness on 
large numbers of the working pulation. Meetings of the work- 
men in different districts are being held this week, to consider 
what course to follow in the matter, but there are yet no signs of 
giving way among them. Should no settlement be effected, the 
continuance of this state of matters will cause great disturbance 
in the execution of the orders for manufactured iron. 

At a meeting of the Royal Scottish Society of Arts, held in 
Edinburgh on Monday, the committee appointed to consider the 
paper read by Mr. MacKenzie on railway waggon couplings, re- 
ported that they consider the invention of great public utility and 
importance, as it will be the means of greatly lessening the risk 
to human life. Witha simple arrangement of levers connected to 
the coupling links, Mr. MacKenzie succeeds in lifting the links on 
or off the hooks with the greatest ease and certainty by working a 
handle projecting outside the wagon framing—the operator stand- 
ing clear of the line of rails and wagons while doing so. The 
cost of the apparatus is about 20s. per wagon. The committee 
strongly recommend this invention to the consideration of the prize 
committee. 

A paper was read “On the Improvement in the Mode of Collec- 
ing Bilge Water in Ships,” the rolling of the vessel having hitherto 
prevented the water being correctly measured, except by very careful 
men. This invention confines the water tothe centre of the vessel by 
means of a kind ot valve placed at each side of a central chamber, 
and a measurement could then be easily taken. In this way it 
steadies the vessel and acts as ballast. A paper was also send bey 
Mr. George Boyd Pratt, *‘On the Improvement of Hydraulic 
Mains for Gasworks.” Inthe case of all these papers models on 
the subject of each thing treated of were shown. 

Mr. West Watson, the Chamberlain of the city of Glasgow, has 
just issued his annual report on the statistics of Glasgow; and 
while the most of it is necessarily inappropriate for the columns 
of an engineering journal, there is one small portion of it which 
may be of interest to readers of THE ENGINEER. The industry of 
our working folk, the Chamberlain tells us, is aided by 1208 steam 
engines, representing 34,165-horse power, although most of the 
engines can be worked to a much higher figure than stated nomi- 
nally. These engines consume annually 740,980 tons of coal. 








IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’CHANGE IN BIRMINGHAM AND WOLVERHAMPTON : Numerous 
American inquiries: The new tariff legislation: Views upon it 
of American correspondents—RAILWAY WORK: What is being 
done—THE GENERAL IRON MARKET: The kinds in demand— 


PRICES OF FINISHED IRON STIFFENING—PIG IRON: Quiet— 
NEW BLAST FURNACE: Detailed partwulars—ENGINEERING 
WORK IN AND ABOUT BirnMINGHAM: Why can’t best agricul- 


tural implements be made here extensively?—IRONMAKING Ma- 
CHINERY: What is being done at one works—GENERAL INDUS- 
TRIES—THE WOOD-SCREW TRADE: Prospects of competition— 
KIDDERMINSTER TRADE—THE NEW RAILWAY STATION IN Bir- 
MINGHAM—THE ATTACK ON Mk. JOHNSON, OF MANCHESTER : 
What he is doing in machine brickmaking. 
In Birmingham to-day (Thursday), and in Wolverhampton on 
the day before, the tone of the iron trade was much influenced by 
the American advices, It transpired that inquiries for finished iron 
on Transatlantic account are now being made in this district, by 
correspondence, which far exceed those to hand on any previous 
week’s mails for many months past. The greater demand is due 
to the alterations probable in the tariff upon iron as the result of 
current legislation. It would seem that the views which have been 
expressed in this place are shared in by importers in New York 
and elsewhere, and that under the revised rates, if we should only 
succeed in getting them past, South Staffordshire will be able torun 
in large quantities of nearly all the kinds of iron which the United 
States are accustomed to take fromit. Importersare evidentlyprepar- 
ing to be able to avail themselves of the earliest possible moment 
at which they can get the iron out of bond on the altered terms. 
The correspondence further shows that the expectation is spread- 
ing in America that the altered bill may after all become law. It 
has become known here that already orders for pig and finished 
iron have been received in other districts ; and that, as a result, 
the order books of producers are in some cases quate 
on American account. Birmingham and South Staffordshire have 
likewise been benefited in actual work, but not in so vromy ee 
degree as have other localities. Nevertheless the orders 
last week, and those to hand since that time, have produced a sen- 
sible increase in the work being done on United States account. This, 
together with the prospect of a very much larger demand indicated 
by the inquiries now being made, heightens the expectation of the 
ironmasters of this part of the kingdom in relation to the future 
of the American market. z . 
Railway work, as well on foreign as on home account, is leading 
to the full employment of the hands engaged, both in the rail 
mills and in the manipulating of permaneut way fastenings. The 
Russian lines are the chief sang customers now being supplied ; 
the home demand is expre principally yi leading trunk 
lines of the kingdom. The quality is chiefly class ; and steel 
rails are in a larger proportion than at this time last year. On the 
whole, fewer mills are employed as yet than during the busy sea 
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son for rails last year ; but if prices should continue to advance 
more will soon be done in iron rails, 

Best boiler plates are in improved request. 

Hoops and strips are in active demand. The descriptions used 
up in the tank making, the girder building, and the fencing yards, 
continue in fair request, chiefly on home account. 

The foreign markets are ny reviving. Slightly more is being 
done with Northern of Europe, considerably more with South 
America, and the Eastern and antipodean markets still look up. 

Prices of finished iron rule are firm for best qualities, with a 

‘closer approximation this week than last to list at certain sub- 
stantial houses, 

Pig iron transactions are few, with an abundant supply, except- 
ing in best hematites. 

Detailed particulars are now furnished in respect of the blast 
furnace being completed upon the modern North of England plan, 
at Dudley Port, by Messrs. James and George Onions, ironmasters, 
who have furnaces also at Brades Hall, Tipton. The height of the 
furnace is 47ft., with the “ bosh” 13ft. in diameter. The stack is 
140ft. high, with a base of 12ft. square, and 9ft. square in the clear 

‘from top to bottom. It is braced by strong girders at least 60ft. 
from the ground, and is therefore of immense strength. The cap, 
of cast iron, weighs six tons. The engine-house is 36ft. in length 
and 14ft. wide, containing an engine 80-horse power (erected by 
Messrs. Taylor and Howe, of Oldbury), which will send the air by 
a large tube to the hot air apparatus, consisting of eighteen 
pipes, and thence, at a proper degree of warmth to the furnace ; 
whilst the gas from the top of the furnace is _ utilised 
in heating the steam boilers. These are three in num- 
ber, each 36ft. long, and 7ft. 6in. diameter, of the kind 
known as egg-ended. The castings for the whole of the work 
have been made by the Port Foundry Company, at Dudley Port, 
«few hundred yards from the site of the furnaces, whilst the 
wrought ironwork was executed by Mr. Harris, boiler-maker, 
Netherton, Dudley. The winding engine, to be used for the con- 
veyance of the material to the mouth of the furnace, by means of 
an inclined plane LLOft. long, is twelve horse-power, and one of 
the best of its kind, The whole of the buildings have consumed 
a million of bricks. Mr. Jesse Round, Church-street, Tipton, is 
the furnace-builder, and the fire-proof bricks have been supplied 
wy, ” firm of Messrs, Mabberley and Bailey, Delph, near Stour- 

ridge. 

The engineers in Birmingham and the abutting townships are 
in steady employment, as well in heavy as in light work. Never- 
theless more might be done. All kinds of icultural work pro- 
duced here are in good demand. There is, however, much room 
for an extension of enterprise in this latter department. Surprise 
may well be expressed that more high class agricultural machinery 
is not being produced in this district. Why, for instance, have 
the farmers of Warwickshire and Staffordshire, and the exportin 


factors of Birmingham and Wolverhampton, to send to Bedford: 


it may be for‘niowers and reapers? And why, again, are we not 
entering with spirit into the production of those handy little 
machines now so extgnsively used in the clipping and rolling of 
our lawns. As compared with what we might do, we are only 
nibbling in this part ‘of the kingdom at this branch of industry, 
one which might be fairly supposed to be peculiarly adapted to 
Birmingham and South\Staffordshire, 

Notwithstanding that other, ironmaking districts have recently 
made preparations for sup a beeen: de with the machinery 
they require, a densttendie amount of activity is now and then 
seen at the foundries in South Staffordshire, where facilities exist 
for casting and turning rolls and the making of the usual adjuncts 
necessary to the completing of a rolling mill. The machinists have 
been busier in this line than now, especially in the extra sizes, but 
a few of them are fairly occupied, and Messrs. Guest Bros., of 
Swan Village, are very busy upon work which is going to almost 
every ironmaking locality in Great Britain, as well as the leading 
European markets. Passing through their works a few days ago 
I found rolls of very varied sizes both chilled and grain in 
different stages of progress, adapted to the rolling not only of 
finished iron of nearly all the ordinary dimensions and gauges, but 
likewise to the rolling of yellow metal, for crushing mills and 
other uses. A neat little piece of machinery just going off wasan 
18in. forge train for rolling forge bars, and an 8in. guide'mill 
complete. Altogether its weight must have been from twenty to 
thirty tons. The machinery was fitted with its brasses, and was 
put together ready to be dropped into its place upon arrival at its 
destination. Nor does the firm appear to confine itself to the 
moderate sized castings. On the occasion of ‘our visit a helve cup, 
some 18 tons “ae was in the casting pit. The princip: 
reported their establishment as having been busy for many months, 
but more so now perhaps than before. 

The general industries are in moderate activity in the chief 
towns and in the hardware villages hereabouts. 

The rolling mills in Birmingham are well occupied, and so too 
are ord chief factories ; but the more expensive goods are in quiet 
request. laa , : 

Much attention is being given just now to the’ wood screw trade. 
If the new tariff bill in America should reduce the present very 
extensive duties to only a moderate extent, there is but little 
doubt that Messrs. Nettlefold and Chamberlain, and the yet more 
conspicuous American firm, will have competitors here, through 
whom the vast United States markets will be able to get supplies 
at much less unreasonable rates than that to which they are now 
compelled to submit. 

The machinery employed in the carpet trade at Kidderminster 
is well engaged. 

Mr. A. N. wry manufacturer, of Birmingham, and Mr, 
R. A. M’Lean, of the firm of Barnard, Clark, and Co., London, 
have been appointed trustees in the bankruptcy of Messrs. Good- 
behere, Gain, and Co., hardware merchants of Cannon-street, City, 
London, who failed on the 3rd of March, with liabilities for 
£23,339, The first meeting of creditors took place on’ Monday last. 

The plans and arrangements bearing upon the new Great Western 
Railway :station'in Birmingham remain pretty much in the stage 
at which we'left them in our notice last week. 

Birthingham and South Staffordshire employers ofall classes, but 
especialy: those who undertake large contract works, and are in- 
terested:in using machinery instead of often intractable manual 
labour,. express very warm sympathy with Mr.’E. Johnson, of 
Manchester, and great disgust at the attack which has been made 
upon him and his property, to which reference was: made*in ‘the 
House of Commons.on Tuesday night. As to the incendiarism, 
the matter is, I happen to know, in good hands. Assisted by 
the £500 offered by the corporation of Manchester, the £250 
offered by the Master Builders’ Association of the country, and 
the £100 which Government are prepared to give, the discovery 
of the principal actors\in‘the firing of the timber- is 
very probable. Whilst..Mr. Johnson is not the only con- 
tractor in Manchester . who has employed machinery in the 
making of bricks, he has yet entered upon the work with a spirit’ 
surpassing that shown bysanyone else. Recently he has bought‘a 
freehold containing clay,‘capable of producing eighty millions of 
briéks, and has erected uppn it one of Hoffman’s patent ‘kilns, 
His'is perhaps the largest kiln of the kind‘erected in this’country. 
Inall,. there’are not perhaps'more than half a ‘dozen yet laid’down 
in.England,‘but they. mustincrease, ds pte mage Bho | 
from! their‘use, whenever large*quantities ‘are /mahd pal 





with the ordinary: kilns, « is ¢something + e.: The*Métro- 
politan Railway people have one ’;, there isanothér at Wakefield; 
and ‘Mr.° Mansfield, “of . Garrisbn-lane,? Birm: tis fusing: a 


small one ;.but‘Mr.’ Johnson’is'the only person’ 

has yet begun to’apply it. ~ It would'not surprise me to hear that 
he has invested *some. £15,000 in‘his machine brickmaking opéra- 
tions. To so much perfection ‘has the: carried’ his “sn ypieees ‘no 
labour, hitherto trained to the making of bricks by hand, need be 
employed. The prominent position which Mr. Johnson occupies 
in this it ed with that filled by others, will ac- 


> as . 
count for his having been singled out, 








| havé been: reduced,’ but 





WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent). 

THE IRON TRADE: No difficulty in jinding employment in any part 
of South Wales: Makers well’ for orders: Large contracts 
expected: The prospects of the trade: Effect of the drought on the 
water supplies—CLEARANCES OF RAILWAY IRON FROM CARDIFF 
AND NEWPORT, AND THE OTHER LOCAL PORTS: The home 
demand—THE TIN-PLATE TRADE ~THE STEAM AND HOUSE COAL 
TRADES: Emigration from the district: The wages question: 
Rumour of the restarting of the Hirwain and Aberdare Colliery 
—THE Ton Mawr CoLiiery—THE PoNTNEWYNYDD IRON- 
WORKS—TRADE OF THE SOUTH WALES PORTS. 


THERE is no difficulty experienced now in finding employment for 
the hands at the ironworks in any part’ of South Wales. Makers 
have booked orders on all accounts that will no doubt take them 
several months to execute, and large contracts are yet expected to 
reach the district from the Russian and American markets, as well 
as from many continental houses. The prospects of the iron 
trade are therefore almost all that can be desired, and the utmost 
activity will no doubt prevail throughout the year. But while 
the unusually fine season favours the trade in rendering clearances 
to distant foreign. ports. easy.to,accomplish, it has y given rise 
to some ominous signs, and inauspicious prognostications are 
indulged in. There is, indeed, some ground for apprehending un- 
desirable results, should a continuation of the dry season be ex- 
perienced. Already the e reservoirs of the extensive establish- 
ments have been emptied of their immense supplies of water, and 
with the vast consumption which is constantly going on stopping 
of portions of the works at least would have been inevitable. 
Fortunately, however, fears in this respect are being partially, if 
not wholly, dispelled. A very pleasant change has taken place 
in the weather, and, after the long drought, the agreeable 
showers which fell -.abowt -the. middle of the week. will 
have some very. favourable as well as useful effects, There is 
no lack of inquiries for railway iron, and from Cardiff and 
Newport especially vessels of large tonnage; are employed 
in. conveying rails to the American and the northern of 
Europe ports. |The home demand can scarcely be accounted 
as good as it was expected to he at this time of the vear, the rail- 
way companies not having purchased so freely as it was predicted 
they would. However, there is a moderate inquiry, with some 
signs of improvement. For pig iron, bars, and the miscellaneous 
descriptions the demand is tolerably good, and prices are 
advancing. ‘ he 
In the tin-plate trade makers are doing a fair business, and it is 
probable that they will henceforth obtain a ter share of profits 
on their transactions, as it is not believed that the high prices to 
which block tin has risen will be maintained. At the works 
operations have not been so active as they might have been in the 


‘last week, a8 the water supplies being shortsthe hands were only 


allowed to work short time. . : 

For steam coal, orders continue to come in freely from,the con- 
tinental and other foreign markets, and the only difficulty 
experienced by proprietors of collieries is to induce the colliers to 
pursue their work regularly. Large clearances of steam coal are 
made from the local ports—Cardiff, Newport, and Swansea, more 
particularly. In house qualities the quantities sent-coastwise 
ut average business is ‘doing for the 
time of year. 

Although the times appear to be “‘mending” throughout the 
principality, emigration is going on freely. Each week batches of 
emigrants are seen hastening to embark for various partsof America 


and Australia, where they believe things are.on the wholemore pros-, 


perous than at home. It is also to be observed that when the men 
are enabled toearn higher wages they become more restless with their 
lot, and endeavour to preserve enough out of their larger “‘ pays,” 
monthly, to carry them across the Atlantic. Therefore, during 
this year, no doubt a very large number of the men employed in 
the works above and underground will leave the country, and 
hands will, during the prosperous time, become scarce. As was 
stated in my last week’s letter, the wages question is now virtually 
settled. The rate of advance to be ted was generally agreed 


upon, and at most of the collieries in the district the men are 
working on the rise since the beginning of the month. There are, 


however, some colliery owners who still.hold out against the 
advance, and the hands have been on strike for the last week or 
so. It seems useless, however, on the part of those employers, to 
object to the advance, knowing that it has been so generally adopted, 
and it is clear that they must ultimately follow the course of their 
co-employers. 

It is again reported that the colliery known as belonging to the 
Hirwain and Aberdare Coal Company, which has lain idle for a 
considerable time, will now very shortly be restarted, and several 

entlemen forming the new company visited the works in the 
fatter part of the week. The colliers employed by the Hirwain 
Coal and Iron Company are dissatisfied with the way their em- 
ployers deal with them, and have evinced strong inclinations to 
rerike. They have requested to be assured what the rate of 
advance they were to receive would be, and when it would take 
effect. The company contend that they cannot grant a rise until 
the 1st of June. 

The Ton Mawr Colliery has been restarted after havi 
stopped for a considerable time, and this may be reg 
ate proof of the steam coal trade. 

Operations are about to commence at the Pontnewyndd Iron- 
a the negotiations with Mr. Henley, of Woolwich, having 
been definitely completed. Mr. Henley intends to convert the 
establishment into a wire manufactory. 

The returns of the trade of the South Wales ports for the month 
of April last show favourable results, as compared with the corre- 
sponding month of last year. The > sage of coal exported from 

ardiff ing April reached 187,952 tons, as — 162,085 tons 
in April, 1869 ; Swansea, 58,910 tons, against 57,080 tons ; New- 
port, 29,149 tons, against 28,059 tons; and Llanelly, 29,232 
tons, against 18, tons. The shipments coastwise were, 
Cardiff, 69,689 tons in April'last, as against 79,061 in April, 1869; 
Swansea, 21,745 tons, as against 25,564 tons ; Newport, 73,357 tons, 
against 64,480 tons; and Llanelly, 17,353, against 14,302 tons. 
Cardiff exported also 28,358 tons iron, and 7581 tons patent fuel ; 
Swansea, 1913 tons iron, and 13,600 tons patent fuel ; and Newport, 
15,240.tonsiron. ' — 


been 
ed as 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


AN ORDER FROM JAPAN—LIGHTS UPON THE NORTHERN SHORE OF 
THE: HUMBER—STATE OF TRADE: Sheffield—NEW LOCOMOTIVES 
». FOR‘ THE ‘GREAT NORTHERN—COAL IN SoUTH YORKSHIRE— THE 
. NORTHERN IRON. TRADE—THE NEW RAIL WORKS—SHIPMENTS OF 
RAILS FOR Russt1a—GREAT NORTHERN Ratway: Junction lines 
- intYorkshire—LEEDS CORPORATION W ATERWORKS—THE HARTLE- 
POOLS—BRADFORD CORPORATION WATERWORKS. eo: 
Messrs.’ Carrett, Marshall, and Co., of Leeds, have ‘received 
an ‘order forttwo of their hydraulic coal-cutting machines “for 
Japan. .The'machines will"be used in coal mines in the neighbour- 
hood'of Nagasiki», =<" - 5 
-«The-Trinity-House at‘Hull have given notice that in the course of 
about three months four leading lights will be exhibited upon the 
northern’ or Yorkshire shore of the Humber, for the purpose of 
facilitating the naVigation between Paull and Kingston-upon-Hull, 
‘vii,’ two on Thomgumbold Clough, about half a mile to the east- 
of Paull, and: two at Salt End, northward of Paull light- 
house, near Heden'Haven. - 
The heavy branches of Sheffield trade were never more prosper- 
ous than at present, and there are good prospects of a continuance 
of moderate activity for some months. There is a good demand 





for Bessemer steel and railway matériel, both for home use and on 
paainnie of foreign orders. The armour-plate mills are fully 


engaged u mn Government contracts, and is also a fair trade 
in ship and boiler-plates. 
A and powerful locomotive—one of a number which 


it is intended to build for fast trains’ service on the Great Northern 
Railway—has lately been completed at the Great Northern plant 
works, Doncaster. It is calculated that the new engines will ~ 
attain a speed of from seventy to eighty miles per hour. The 
driving wheels are 8ft. 2in. in diameter. Of the four pair of 
wheels attached toj}the engine, two pair are ‘‘ bogies,” and it is 
expected that curves will be rounded with the greatest ease. 

A new firm, the principal member of which is Mr. Samuelson, 
M.P., has been formed for the purpose of building large rail mills 
on land belonging to the Clay-lane Iron Company, near Eston 
Junction. The new firm contemplates making at least 1000 tons 
of rails per week, and the works will, it is anticipated, be brought 
into operation next year. . ; foe 

Considerable shipments of rails for Russia are being made from 
the Tyne Dock. : ; : 

Works in Washburndale in connection with the improved water 
supply of Leeds have now made considerable progress. The prin- 
ee advance has been in the Lindley Wood reservoir; the site 
of the Swinsty reservoir has only been marked out at present. 
The plans of the ‘Swinsty reservoir recently reached Leeds, how- 
ever, from the office of Messrs, T. and C. Hawksley, and it is ex- 
pected that the works will be commenced during the summer. 

Shipments of iron rails and chairs for the East and for Russia 
have been proceeding with vigour of late from the agen pe 
Last week eight cargoes, of an average extent of nearly 1000 tons 
each, were despatched. A good deal of activity tag in the 
Hartlepool shipyards, a large number of steamers being in course 
of construction. .. : 

Two reservoirs,.which are being constructed for the corporation 
of Bradford at Horton Bank Top, are making rapid progress. The 
reservoirs adjoin each other, one being on the north and the other 
on the south side of the Bradford and Halifax road. They are 
situated at an extreme point of the borough boundarics, and extend 
for some distance into the township of Clayton. They are both 
to be used as service reservoirs for the high-level district. Opera- 
tions have been on hand at the — reservoir since November, 
and the work is expected to extend over two years; the smaller 
reservoir is not likely to occupy more than one year in its 
construction, 





PRICES CURRENT OF METALS AND OILS 
1870, 1869. 


















Correr—British—cakeandtile; £5da £8.40.) £8d.. £8. d. 
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BroaD GavuGE RaiLways.—Attorney-General Allen, of Massa- 
chusetts, is opposed to any further aid for the Boston, Hartford, 
and Erie. He also denounces the “ broad gauge theory,” which 
he seems to think is advocated chiefly by its unfortunate victims. 
He contends that the extra weight of its rolling-stock in proportion 
to the load carried raises the proportion of newsryap menage 3 and 
the friction due to the curves is largely in excess of that upon the 
narrow gauge. In some eee 4 countries, where such property is 

rotected from competition, the broad gauge roads are prosperous ; 
Put where they come in open = with the narrow gauge, 
bankruptcy is the rule to which there is hardly an exception. 
He says, “‘ Of the 2000 miles of broad gauge road in this country, 
I know of but one line that is not hopelessly bankrupt, and that 
makes two or three per cent. by carrying its through freight on a 
narrow gauge, for which it has laid down a third rail. Withouta 
third rail it would be as bankrupt as the rest of them.” Hence he 
believes it will yet be imperatively necessary to lay a third rail on 
the Erie.—The Technologist. 
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THE SUGAR MANUFACTURE. 


WE purpose from time to time, as occasion offers, to | 
notice some of the great manufacturing industries, the 


success of which depends upon a judicious correlation of | converting back glucose into cane sugar. 


rforming this task we | been solved we might actually make cane sugar from saw- 


chemistry with mechanics ; and in 
will do our best to disembarrass this chemical part from 
certain difficulties of nomenclature and notation with which 
chemists during the last few years have been investing 
their science. Our series begins with the manufacture of 
sugar, an article of food only second to corn in the category 
of vegetable food. 

It would be altogether irrelevant were we to expatiate 
on the history of sugar. 
be to give in detail the chemical relations of sugar, which 
are very complex, and, beyond a certain point, in no way 
concern the manufacturer. Speaking of sugar generally, 
we might define it as a sweet compound wholly belonging 
to organic nature; and of crystallisable sugar, crystallisable 
in the sense that loaves may be made of it, belonging to the 
vegetable kingdom alone. Sugars as fixed by our definition 
are various. One kind, and that most important, is produced 
by the sugar cane, the stalks of Indian corn, the stems of a 

ass called the sorzhum saccharatum, and the roots of beet 

(especially the white Silesian beet), the carrot, and the onion. 
It is also formed in the juice of the date palm, the common 
birch, the sugar maple, and in diverse parts of certain 
other vegetables. From whichever of these sources ob- 
tained the sugar is the same; and inasmuch as cane was the 
only source from which this sugar was obtained, the 
generic term cane-sugar has been given to the sugar pro- 
duct of all the above-named vegetables. 

To make a subject popularly comprehensible it is always 
well to commence by correcting popular mistakes. It is a 
popular belief, but a very erroneous belief, that, notwith- 
standing all chemists affirm to the contrary, sugar ex- 
tracted from the cane is not precisely the same as sugar 
extracted from the beet, the maple, and the remaining 
vegetables of our list. The sooner men who contemplate 
entering upon the sugar manufacture abandon this fallacy 
the better for their own interests. As for cane-extracted 
and beet-extracted sugar, they mingle in commerce so un- 
challenged that no man can know whether the white lumps 
in his sugar dish came from the tropical or European source, 
and the identity between these and the others on our list 
could easily be demonstrated if needful. Still, the popular 
belief easily arose, and caneasily be traced toasufficient origin. 
When we pronounce on the identity of any two compounds 
the assumption, of course, is—whether the assumption be 
latent or expressed—that the things compared are pure. 
If not pure, then, if the impurities be not identical, one 
may be pronouncing on the difference of impurity, not of 
the impure thing. Contemplated thus, one can easily 
understand how the opinion prevailed that sugar extracted 
from cane was radically different from sugar extracted from 
the beet, and so on for the remaining sources. It so happens 

“that Sfich impurities as cane juice yields (we use the word 
impurity in the chemical sense, as meaning an extraneous 
body) are all aromatic and agreeable to the taste, whereas 
the impurities yielded by beet and maple juice are offensive 
to the nose and palate. All of us know that yellow, or 
muscovado sugar, made from cane, is more grateful to some 

tes than white or lump sugar. 

The yellow sugars that we meet with in English com- 
merce are all derived from the juice of the cane. But the 
first “ep of sugar yield, be the yielding liquid beet juice, 
maple, date, or any other juice save cane, is yellow too ; it 
can only be whitened by a subsequent operation, The human 
palate, however coarse and depraved, could not tolerate 
yellow or muscovado sugar produced from beet juice; it is al- 
together too offensive. Thus, comparing two vellow sugars, 
a difference might seem to exist, though really, as we see, 
the difference is referable to the different characters of im- 
purities. A similar remark applies to sugar of the maple 
and the date, but ina more restricted sense. The yellow 
sugar products of these vegetables are not absolutely dis- 
gusting to the human >. but each has a distinctive 
smell and taste, not pleasant and aromatic like yellow 
sugar extracted from the cane. From these remarks the 

inference may be drawn that, whereas sugar extracted 

from the cane may be presented to commerce and enter 
into sale for immediate consumption of man, either as 
yellow sugar (which is sugar, plus coloured impurities), or 
else as white or refined sugar, no like choice is pre- 
sented in the case of sugar from beetroot. This merits 
consideration, as explaining how it happens that yellow 
sugar for domestic consumption has been almost entirely 
banished from France, Belgium, and Germany. Many Eng- 
lish palates stillrelish home sold yellow, or muscovadosugar. 

The great quantity and extremely offensive nature of the 

impurities associated with the sugar of beet have stimu- 
lated and brought into action a proportionate number and 
variety of purifying resources. Step by step the process 

of beetroot sugar extraction and refinery has been im- 

proved, until the entire manufacture has been brought to 

a grade of perfection hardly equalled by any other branch 

of manufacturing industry dependent on combination of 
mechanical with chemical resources. 

_We must not defer a statement of the chemical con- 
stitution of sugar, or rather of the two types of sugar, 
that of the cane, or sucrose, as chemists sometimes call it, 
and that of the grape, otherwise called glucose. The fact, 
too, must be borne in mind that when we speak of sugar of 
broke or glucose, we no more wish it to be under- 
8 that the grape must necessarily have yielded 
it than tbat that sugar of the cane must n ily have 
been extracted from sugar-cane juice. The two designations 
have reference to chemical constitution only — nothing 
else. Chemically stated, eee tallisable or cane 
sugar has acomposition represented by the formula C,,H ,, 
O, ,, that is to say, the smallest chemical constituent 
of cane sugar is made up of twelve constituents of carbon, 
twenty-two of hyd and eleven of oxygen, the hydro- 
gen and oxy, _being, as can be easily seen by reference 
to the form: in the exact proportion nécessary to form 
water. Ifaconstituent of water, H, O, be made to combine 
with a constituent of cane sugar, the result will be two 


constituent parts of glucose. Theoretically, this glucose 
should be capable of development from cane sugar, and in 
ractice this only occurs too readily. Means, however, have 
nm discovered for proceeding in the i direction— 

ad this problem 


dust, which can easily be converted into grape sugar, and 
thence to oxalic acid. Most of the oxalic acid of English 
manufacture has a sawdust origin. 

The ready change of cane into grape sugar, or glucose, 
merits deep study by all persons having anything to do 


is due the enormous waste which takes place in all pro- 


| with any branch of the sugar manufacture. To this change 


Hardly more desirable would it | cesses of sugar extraction. Put the case thus: If a slice of 


ripe and dried sugar cane be examined under the micro- 
scope it will be seen to contain spangles of sugar actually 
pure or white, and if good freshly extracted cane juice be 
| submitted to the necessary chemical tests, it will indicate 
| certainly not leas than 17 per cent. of sngar—perhaps as 
;much as 23 per cent. Nevertheless, in practice the 
usual yield is considerably less than 10 per cent.— 
no longer pure or white sugar, be it remembered, 
but yellow or brown sugar. ‘Lhe question, then, comes, 
where has the remainder gone to, and whence comes the, 
colour? Chemistry Sentiies a ready answer, but un- 
fortunately has supplied no adequate remedy. The de- 
ficit of cane sugar first got changed into glucose ; this 
glucose, more or less, got changed into coloured bodies, 
among which the melassic or melascinic acid is chief, 
altogether constituting when mingled a compound, un- 
crystallisable, viscid, sweet matter, familiar to the public as 
molasses. Practically, molasses and treacle are the same 
though this sort of difference attaches to them. Molasses 
is the drainage of sugar freshly extracted from the cane, 
whereas treacle is the drainage of retineries. 

The conditions necessary for making cane sugar take 
up the proportional of water necessary for changing it 
into glucose are numerous. Heating a cane sugar solu- 
tion will effect it ; heating the same mingled with weak 
oil of vitriol, with alkalies, with alkaline matter—lime for 
example—will do it still more readily. In fact, the diffi- 
culty is not to specify what treatment of heat and mixture 
will change cane sugar into glucose, but what will not. 

The following is an impressive experiment which any- 


sugar, then place it in some hot pot, so that the tempera- 
ture may not fall below 150 deg. Fah. In the course of 
a few days the sugar will have been wholly converted 
into treacle. If the operator were a chemist accustomed 
to work with chemical tests, and estimated their signifi- 
cance, he might easily prove that the very act of boiling 
white sugar for only a few minutes changed a portion 
into glucose or grape sugar. This may serve to indicate 
a source of loss to which the sugar manufacturer is neces- 
sarily exposed. He can only get his product by evapo- 
rating the liquid in which it 1s dissolved, and evaporation 
on any commercial scale without destruction is impossible. 
Much of the destruction may be avoided by keeping the 
heat low—vacufim boiling, for example—and hence 
the theory and practice of the vacuum pan. It is 

uite a mistake, however, to believe, as some do believe, 
that vacuum boiling is wholly conservative of the sugar. 
Such is the destruction which happens when a solution of 
sugar in pure water is heated, but the result conveysa very 
inadequate idea of what takes place in practice. The co- 
existence of impurities greatly tends to promote destruction, 
and many impurities even cane juice contains, still a greater 
number date and maple juice; in beetroot juice they attain 
their maximum both as to number and diversity. Unfortu- 
nately, too, the agent lime, much employed for effecting 
separation of the impurities in question, is, as we have seen, 
amongst the agents destructive of cane sugar. 

The circumstance has already been mentioned that a 
slice of dried sugar cane examined under the microscope 
exhibits crystals of real white sugar, and some years ago 
an inventor, guided by laboratory indications alone, not 
taking count of the needs and requisitions of practice, sug- 
gested a chemically unobjectionable mode for getting out the 
original sugar with hardly any loss or deterioration. His 
project was to cut the canes in thin slices, to dry these slices, 
whereby certain matters of albuminous nature, like white 
of egg, would coagulate and become insoluble, then finally 
wash out the liberated sugar by warm water. Two diffi- 
culties presented themselves — rather impossibilities. 
Firstly, the canes could not be sliced in any considerable 
quantity without blunting the knives, because of the flinty 
matter which formed their outer coat of cane, as cf all the 

inacew. Secondly, the amount of warm water needed 
was beyond themeans of supply in mostsugar colonies—was, 
of course, utterly impossible in sugar colonies devoid of 
water, of which there are some. It fell to the ground, and 
was never worked, notwithstanding the irrefragability of 
its principles. 
his slight, but it is hoped sufficient, exposition of the 
chemical relations of sugar will have prepared the reader 
to follow and understand the various branches of its manu- 
facture. Three principal cases will have to be considered: 
First, the colonial manufacture or extraction of sugar from 
cane juice. Secondly, the manufacture of sugar from beet- 
root juice. Thirdly, the various stages of sugar refining. 

Colonial or Cane-juice Sugar Manufacture.—It is neces- 

to generalise somehow, but the idea must thus early 
be dissipated that the practice of sugar extraction from the 
cane is everywhere the same. On the contrary, in hardly 
any two establishments of one and the same colony is the 
practice identical; nevertheless certain general principles 
underlie the whole. We have seen that the suggested pro- 
cess of slicing the cane, drying the slices with coagulation 
of vegetable albumen, subsequent extraction by warm 
water, fell to the ground, thus driving the manufacturer to 
adopt his only alternative, viz., to express the juice mecha- 
nicell lv, and operate thereupon. Restricting ourselves for 
the present to mechanical considerations, pressure between 








rollers would ly suggest itself as the most 
convenient method of expression. Roller in 
In some sugar mills 





in others vertically. 


point of fact, is universally ad 
the rollers are horizontally 


Reasons could be adduced for or against. We need not 
investigate those reasons kere. To the intelligence of an 
engineer one conclusion would be obvious—namely, what- 
ever the mode of expression might be, extraction of the 
maximum amount of juice contained in the cane operated 
upon should be ined at, however little achieved. We 
have heard some West India sugar growers argue against 
this. “Our cane refuse—our megass,” they have been 
heard to advance, “is the only fuel we possess for heating 
our pans, and megass, if it do not holdsome sugar, does not 
readily burn.” Of course it does not, but the objection 
stated in other but equivalent language is to the purport 
that sugar is the cheapest form of fuel obtainable on sugar 
estates. The actual quantity of dry woody matter contained 
in sugar cane is only about 10 per cent., wherefore some 
90 per cent. of juice should be obtainable, and at this time 
we fancy the owners of sugar estates would like to extract 
the whole of it if possible. Practically such a result is im- 
possible, as any mechanician taking into account the 
narrow line grip of roller pressure acting upon an elastic 
and spongy body like sugar cane structure would foresee. 
In practice the percentage quantity of juice actually 
extracted is nearer 50 per cent. than 90 per cent. Hydro- 
static pressure would be altogether too circumscribed and 
too slow if made to operate on the canes themselves, but 
megass may be pressed hydrostatically with advantage. In 
one we'l-urdered establishment we have seen this done, 
and it was remarkable to note that the juice thus extracted 
was more laden with sugar than juice flowing directly from 
themill. Chemists have rigidly demoustrated that cane sugar 
does not ferment, which seems opposed to every manufac- 
turer’sexperience. He knows quite well that eane juice if left 
alone will begin to ferment at once. The discrepancy is 
soon cleared up. How readily cane sugar changes into 
grape sugar, or glucose, has already been shown. It is the 
second which ferments, but it is the first that yields the 
second ; hence the chemical truth that cane sugar cannot 
ferment is practically of no avail to the sugar grower. 
Cane juice, besides sugar and water, holds many impuri- 
ties—some vegetable, others mineral. To set them forth 





one may perform. Dissolve in water some loaf or white | 


in a table, after the manner of chemists, would be of no 
| kind of use on a practical occasion like this. Certain of 
the vegetable impurities will coagulate by the application 
| of heat alone, thus demonstrating a similarity of function 
to white of egg ; whence the origin of the term vegetable 
|albumen. Certain others coagulate when heated with 
| lime, and nearly all may be separated at once by 
subacetate of lead (we use the old and best known term, 
| unheeding modern refinements). Whatever the substance 
used, it is called a defecator, and the process defecation. 
| A very prevalent belief is that lime only acts by neutra- 
; lising certain acids which occur always with sugar in cane 
| juice. This is an error sufficiently demonstrated by the 
| fact that were the rationa’e of lime as represented, car- 
| bonate of lime or chalk should be equally efficient with 
quick-lime. It simply has no action at all. It 
| will be instructive to pause now and consider under 
| what unfavourable circumstances a colonial sugar grower 
|is placed. He has to conduct a refined chemical operation 
| under conditions most unfavourable. Obviously - needs 
| skilled labour : his workmen should have both chemical 
and mechanical knowledge; but far too often he is obliged to 
put up with unskilled labour, wholly except in so far as 
| the rule of thumb is to be acknowledged as skill. Negro 
| labour it commonly is too—and when Sambo is unskilled 
| he licks creation. The sugar grower has to deal with a 
juice that if left alone ferments before his eyes ; if not 
left alone—if heated, and still more if heated in contact 
with lime, fermentation is stopped indeed, but destruction 
of sugar goes on. ‘The case is indeed difficult. Many 
proposals have been made to limit the manufac- 
ture to central mills instead of conducting it in detail, each 
grower on his own estate; but a slight consideration of 
attendant circumstances will demonstrate the futility of 
the project. Toinsure success, means of conveyance to the mill 
should be easy—cane should be small in bulk, and should 
not injure by keeping. These requisitions are all violated. 
Those persons who have advocated central establishments 
had corn in their mind ; b-tween corn and cane there is 
no analogy whatever. However desirable it theoretically 
may be to disassociate the growing of cane—an agricultural 
operation—from the manufacture of sugar—a case of two 
applied sciences, chemistry and mechanism—we see no 
hope of amelioration this way, but fear the agriculture— 
the growing, the milling, and the boiling, which means to 
some extent spoiling, must be conducted on the same estate. 
The unfavourable conditions under which growers of cane 
sugar are placed have been fully gone into, for tw o reasons: 
First, to let sugar growers plainly see what amelioration to 
aim at. Secondly, to vindicate them from the often-brought 
charge of manufacturing incompetence. Whereas cane 
juice holds not less than 16 per cent. of real sugar usually, 
whilst beet juice holds considerably less than 10 per cent., 
it has often been wondered that beet sugar manufacture 
can be conducted at a profit. When, further, the fact comes 
out that cane growers extract less than 10 per cent. of their 
sugar, that coloured or impure beet juice producers extract 
within 1 per cent. of theirs out of a totality of not 
more than 7 per cent., the conclusion seems to be forced on 
the mind that cane juice working is prosecuted in a manner 
needlessly extravagant. So, indeed, it mostly is. There 
is much room for improvement, but still colonial sugar 
owers are placed under circumstances of disadvantage 
that leave them much excuse, 
(7'o be continued.) 





GRIFFIN’S PERMANENT WAY.—In describing Mr. Griffin's system 
in our last number we notice that, through inadvertence, the plan 
was taken from one of the inventor’s earlier proposals, and showed 
a greater number of parts or separate pieces than he now employs. 
The plan should have shown the bolt-heads and nuts only instead 
of the shoe-pieces, which are now dispensed with. The only pieces 
used in Mr. Griffin’s last and best pattern, excepting at the joining 
of the rails, are the rails, the two sleeper blocks, the two bolts 
which through them, and in doing so, by the f 





peculiarity o' 
the fn of the bolts emp] in passing through the web of the 
rail, pull it down to a firm upon the timber. 
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ELEMENTARY PAPERS ON CONSTRUCTION. | 
No. XIX. 
Ir has been already mentioned that, for many reasons which 


strains upon the ends of the rafter and the tie rods, that is, upon 
the bars A B, may be checked by plotting the total reaction of 
the load at the abutment, and completing the triangle of forces. 
Make A P equal the reaction, draw P P? parallel to the horizontal 


per square inch of sectional area, but it would scarcely be 
prudent to adopt the same course with the parts in compression. 
The struts constitute the weak part of a roof truss, and there is, 
moreover, this important difference between it and a lattice 


it is unnecessary to recapitulate, the tie rod of a roof truss is 
usually placed in an inclined position. Before proceeding to 
analyse an example of that description, we shall investigate the 
one il'ustrated in the accompanying diagram. It will be seen 
that the span, rise, and rate of loading are identical with those 
adopted in the example given in our last article. The difference 
consists in the manner in which the bracing is arranged, and the 
two methods should be carefully studied and compared together, 
so that an accurate estimate may be formed of their relative ad- 
vantages. In the present engraving the struts approach nearer 
to a perpendicular position with respect to the rafter, while the 
ties, or queen rods, are no longer vertical, but inclined at different 
angles to the horiz mtal. This description of bracing, allowing 
for the va’ ying angles of inclination, is similar to that of a Warren 
truss or girder, and it is preferable to the older and somewhat 
professionally stereotyped form which was investigated in the 
last article. The majority of the struts in the latter instance 
are shorter than the corresponding ones in the former figure, and 
are consequently not strained to quite the same amount. This 
difference would be shown more conclusively if, instead of the 
unit weight selected for the purpose, the actual weight likely to 
be placed upon a roof of the given dimensions had been adopted. 
The former, however, possesses the advantage of acting as a 
standard for all similarly trussed roofs of the same span and ri-e, 
since no’ hing more is required to find the actual strains upon the 
various parts than to multiply the strains given in the tables by 
the proper constant, or the number representing the ratio be- 
tween the unit adopted and the load in question. That our 
younger readers may thoroughly comprehend the manner in 
which the strains act, both directly and indirectly, we have 
slightly departed from our usual course. In the present case 
they are divided into two classes under the heads of direct and 


transmitted strains. By this arrangement it will be at once per- 
ceived how the action of the same weight is multiplied again and 
again by the different parts of the bracing. It is of very little 
use to be acquainted with the total strain on any particular 
bar, unless the designer of a structure is capable of analysing 
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tie, and A P* and P P? will give the measure of the strains upon 
A B and B H to the same scale. Or the same results may be 
obtained by the formula already given, which, however, it must 
be carefully borne in mind, only applies to those examples in 
which the tie rod is uniformly horizuntal. Let S and S* equal 





> 


bridge—the failure of one bar in the former would be certain to 
seriously jeopardise, and probably destroy, the security of the 
others. ‘This contingency is a well-known and a well-founded 
objection against the employment of the Warren girder for any 
except limited spans, whereas the fracture of one of the bars of 


that strain, dividing, and, as it were, dissecting it into every one 
of its component parts. Mathematical formule, wherever they 
are applicaole, suffice for calculating the total amount of any 
strain, but they do not afford the slightest clue to the manner in 
which it has been gradually and successively accumulated. They 


give, it is true, the result of a load, but impart no information Teights | eg aes ee £ ee » 
respecting its intermediate action. As po gt who take the —" 45], SC | ©® nies BY) AE | Hd | += | cs | SS | Be | CF | es | oa | =e | she Sates | wid 
formula for the strain upon the last bar of a Warren irder. ——— oo) RPS serieay ge — ee eee ed co A een eee yer 
where S equals the wrath i W the total load, and @ the ah of Wea pens ae bet ingud: at — ml a —0°073; — (+0067 itee abes Behar oe atic Wadia 
inclination of the bars to the horizon. The calculation is atonce| B.. .. +0°032|-40-032 0 095) — — |=0-030'—0-020'—0-07 ’ | 
E W x cosec 0 +0°095|-+0°095 _ — |—0-020—0-073) } } 
made by the equation S= a 3 but noone would for a | | —0°073| | | 
~ ‘ ‘W5 ‘115 “06 9) _o° —0 —0-070,—0°037 —0°16 ~ 19 “O75. = —0-170\— 0° — 0-075 
morrent assert that it includes the least trace of the manner in | ., ( to-080 foes Teo 0-200 ce ~ O00 Ser Oes7l 0-160 “oy ° os hia ies Dita el 
which the successive strains are obtained until they reach a ire “) +0°200|--0°200 /-0°200) = — —  |-—0°037, —0°037, —0°160) | | } 
total equal to 8. 0°087| 40-087 | 40-087 40-087 |--0°305 pe ae oe ae | | be ee aa _— 
Returning to our more immediate subject, we will +0°087 | +-0'087 | +0083 +0 087 +0806 | 0-190 — 01900190) —9'073 0-978, —- | — | - +0148) — | — }--0°180\—0°147 
; g , ject, commence | p.. .. 2 }+0°305|-+40°305 4-0°305 46 305) — —0°075 —0°073| — 0°073|—0°273 | 
with the first division, or that of direct strains. These result —0°275 —0°273, — 0273} H 
from the action of those portions of the total load situated at|E.. .. { +0°425) ; 0°425 4-0°425 | +0°425 |-4-0°425 | —0-090, —-0-090; — 0°090)— 0-080 — 0°840 be ek ee = 0187 
the points B, C, D, E, and F, and affect the several bars of the | p_ . | to A } | | 
rafter and the inclined struts attached to them. It will not be | —~—~—|——__-|_ = Lan on ladies at —_ -- ——_ -—_- -—— = oh 
necessary to do more thau indicate briefly the effect of the strains | Total .. |+1'499|41-499 --1°379 +1°329 +1297 | —1:929 —1°719|—1°509,—1289 —1°069, 9 — |4-0°087|-+-0°170|+-0°271, —-0°150 — 0°240|—0°338)— 0-446 
represented by the lines of the diagram, as the principle of the oa z * m = 6a 
analysis and the geometrical reasoning have already been enun- | OF Upon the bars A Band AH. Putting @ for the angle of in- Taste I. 
ciated. Moreover, Table I. has been constructed to show at a clination F A M, and W for the total weight upon the half roof, IRR high eamenaamemes me! Semana anemia 
glance the result of the direct weights placed at the different | we have, as before S = W x cosec. Hand S' = W x cot. § 6r Direct weights at | 
apices of the triangles. The distribution of the load will be the | 8 = 2°124, and S* = 1-929, which agree with the strains found ya ag F Ban 
same as before; therefore making the vertical lines Ba, C d, De, | by Summation in Table III. Similarly the strain upon the bar 4... . ad . _F | ena 
E/, respectively equal to 0-2 tons, the direct strains upon the | L M of the tie rod may be found by calculation. The natural | 4 g ..| +0°165 | +0°0975|+0-0675| +0°055 | +0°245 | +0°630 | 
rafter and struts are given by the other sides of the triangles, | cotangent of 25 deg. being 2'144, the strain required equals} BC .. ... — |+0°0975)+0°U675) +0055 | +0'245 | +0°465 
and will be found to agree with those in Table II. At the apex | 2144 x 0°5 = 1°07 tons. Itshould be carefully kept in mind that | CD - sa — rors pe ae tea0 rafter 
¥ the weight is only half that situated at the lower apices; so | many of these methods are special, and only apply to cases simi- EF: ei a wR | +0°245 | +0245 
that Fj = 0°1, and F K equals the strain upon the part of the | lar to those described. The great feature which determines the| BH . +0200} — _ — | +0-200 
rafter EF’, and is also added to those already obtained for the | general bearings of the analysis of the strains upon a rouf isthe/CJ_ . se Ba ‘a pee struts 
other parts. It might perhaps be considered that the addition | tiered. Directly this becomes inclined from the horizontal it H E pa = eee 40185}; — +0185 
of the strain upon B ©, or any other bar of the rafter to that | modifies the amount of the strains in all the component parts of | ——__ —- —— 
upun A B, should be regarded as a transmitted strain, and not a | the truss. It is then no longer possible to check the sums of the rT aT 
direct one. So it would were the direction of the strain altered, —_ — — perc “> = — nr ne cen ot 
but it is not; both the direction and nature of the strain remain | simple methods as already adopted. is follows from the fact i \Transmitted| Total 
constant ; and, moreover, A B, BC, and, in fact, all the -eparate that if the portion of the tie rod situated next to the rafter be ong ita duane strains. | strains. | 
bars of the rafter A F, are in reality but one bar, although theo- | inclined upwards from the horizontal, while the central portion an | ae | 9-199 | 
retically subdivided. ‘This is clearly not the case with the strain | remains horizontal, there are no longer three forces making | # | $3 | 2 | Lise | 
induced upon the bar H C by the action of the weight at B. | equilibrium at the abutment, but four. One operation is, there- | ¢ p ‘| 40367 | +1379 | +1-746 | > rafters 
The compressive strain in the strut B H is changed both fore, not sufficient to resolve the strains upon all the bars affected | D E a 0-300 | 1329 | 1-629 
in direction and character when transmitted to the bar | by the vertical reaction at that point. Our young readers, and | EF “s 0265 | be 4 = 
H ©, or A H. The strain upon the bar B © from the | those who are studying the subject of strains, should be careful 23 4h Ce | —179 | —1719 | 
weight at C undergoes no change of any kind in amount, | not to be led astray on this point, and not to assume that the | jk ‘oy _ | — 1'509 — 1509 | > tie rod 
character, or direction in passing to the bar A B. It is a | process of analysis given in many text-b»oks, which answer for a | K L eee en = = 
simple addition, and so for the other strains transferred from | few simple examples, are also applicable to others of a more te - | 2a | ~—e +0-200 | 
CD, DE, and EF. It is plain that no readier method of ascer- | complicated and scientific form. In the practical designing of | ¢ y ‘| 0185 0-087 tom | ae 
taining the strains in Table I. can be employed than that | roofs, if they be thoroughly well secured by wind-ties and | DK .. | 07182 | foi 0352 | 
demonstrated in the diagram. In consequence of the inclina- | bracing from the sudden action of violent strains, it is a question | EL <j] ee | roo = oa 
tion of the ties, and their deviation from the vertical, the | whether the material may not be taxed a little more than in the ey fs = | — 0-240 —0o240 |( ties or 
trigonometrical calculation of the thrusts, or compressive strains | case of a bridge. So far as the in tension are concerned, | K E a | _ — 0338 — 0°338 queen rods 
upon the different parts of the rafter and struts, is not capable | it might be safe to increase the stereotyped five tons to six tons | LF ‘ _— | — 0°446 — 0°446 


ot being so easily effected as in the former instance, where the 
queen rods were perpendicular, nor is there any advantage to be 


respectively the strains upon the ends of tne rafter and tie rod, 


a lattice girder would affect that bar only. 


TaBce II. 





PARTS OF THE 


Har Truss. 












































































































































Twrn-ScrEw GUNBOATS.—The following particulars of trials of 


with twin-screw engines of 160-horses power, by Messrs. J. and 




















gained in resorting to that method. The manner in which the : : ‘ : : ink. interest many of our readers :— 
half truss is affected by the transmitted strains is represented H.M. ships Lapwing, Bullfinch, Curlew, Swallow, and Vulture, | G. Rennie, will, we think, in y 
in Table Il. By the aid of the diagram there will be no diffi- Particulars of Trial, &c. Lapwing. Bullfinch. Curlew. Swallow. Vulture. 
culty in following the analysis, and there is no point calling for | — — ————-_—_-$_______ — 
especial notice, with perhaps the exception of the strain upon | Date of trial.. .. 16th April, 1868 12th May, 1868 16th Feb., 1869 oot don. 1000 ae —" 
the centre bar L M of the horizontal tie rod. This is found be” Page i dian — — is ine 30285 
equal to—1°069. It is evident on inspection that the bar L M Total indicated horses power ... 10-04-28 917 915°2 891°56 889°406 
is not in any way affected by the strains upon the intermediate are of steamin boilers .. 28°7 Ib. 26083 Ib 26°5 Ib. 4 po 
struts and ties forming the component parts of the truss, The ; Vacuum in condensers  .. 24°87in. 24°728in. 25°-25in. 24°24 a hy 
vad it i ‘ ; Mean pressure in cylinders 30°1 Ib. 25°92 Ib. 28°15 Ib. 27°316 , 

strain upon it is exactly the same as if they were all removed. | povoations per minute 124-41 131°91 121°55 121°72 116°36 
This can be readily proved by supposing all the intermediate | Draught of Sorte 8ft. 19in. 8ft. 10in. 8ft. lin. 8ft. Sin 8ft. 10in 
bars removed, and the truss to consist simply of a rafter AF Ditto aft... 10ft. 2in. { Tore. 2in. loft. 2in. gs bag ag 
aud the half tie rod AM. The total load will then be sup- Ditto mean .. oft. Gin. oft. Gin. mg oo ott. Si 

. . Diameter of screw 8ft. 6in. 7ft. 3in. 7ft. . 4in . 
p rted at the two points A F, half at each point. Make A N Pitch of ditto ie lift. 6in. lift. 4}in. 12ft. 12ft. 6in. lift. 10in. 
equal to this load, equal to 0°5 tons, and draw N B parallel to | Kind of ditto.. - .. | Griffith’s 3-bladed Mangin Mangin. Griffith’s 2-bladed Mangin 
AM. The line N B will scale 1:069, and will represent the 


strain upon the bar A M, or as it is in the diagram L M. What- 
ever form of truss may be adopted, or whatever may be the 
vumber of the secondary or subsidiary trusses, the strain upon 
any bar that forms the horizontal portion of the tie rod will 
be that due solely to the loading upon the primary truss, 
aud will be altogether unaffected by the introduction of smaller 
recondary trusses and bracing. is will be better seen when 
we select an example of a roof with au inclined tie, as will also 


several other conditions of strain which are not so apparent in 
the simple instance under present investigation. Having obtained 











Hurp’s Patent CoaL-cuTtiInc MacHiIne.—(From our own 

‘0 .)—A great deal of interest is just now shown 
by colliery owners and mining engineers with reference to the 
machine recently — by Mr. Hurd, and tested a short 
time since at the Wharncliffe, Silkstone, and Wombwell Main 
Collieries, near Barnsley, when a bank 4ft. in Jength was cut 
a depth of 3ft. in six and a-half minutes. One of them has 
just n put down at the Platt Bridge Colliery, near Wigan, 
and others have been ordered for collieries in South and West 
Yorkshire and North Wales. Amongst the novelties in con- 
nection with the patent, and which is attracting a good deal of 


to 


has been received from Mr. 
says :—‘‘I shall be obli 

machines, account of whi 
M. Berbieres, of the Creusot 


received letters from France, Belgium, Brazil, and the United 
States, where machines will be me own. Amongst othersa letter 
well, Rue Moriety, in which he 

for your price list of your coal-cutting 
a in EnGinrer of this week.’ 
orks, Saone et Loire, also writes with 
the machines, which most likely wi!] find their way into 
the mines there, where work of late has been frequently inter- 


rupted owing to strikes on the part of the colliers. In other 
parts of France also it is apparent that the machines will find 
their way. 











both the direct and transmitted strains we inay now sum up, for ion, i hine worked by hand, and which can be made | A PROSPECTUS has been issued of the Mauritius Gas Company 
which reference is to be made to Table III. The sum of the $s endereh anieae Ginn Ok pees hour by one man. The | (Limited), with a capital of £100,000 in shares of £5, for purchas- 

, two descriptions of strains, as shown in the table, represents the | machines weigh about 3 cwt., are self- and can so | ing and carrying on the gas works already established at Port 
tutal strain resulting from the whole weight of the truss. The arranged as to work the thinnest seam Mr. Hurd has | Louis, under an exclusive concession. 
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RECENT LECTURES AT THE ROYAL 
INSTITUTION. 


Apri 1st.--THE ARTIFICIAL PRODUCTION OF ALIZARINE. 
Proressor Roscoe, F.R.S., of Owen’s College, Manchester, in 
the course of a Friday evening lecture on ‘‘ The Artificial Pro- 
duction of Alizarine, the Colouring Principle of Madder,” said that 
this discovery is second only in commercial and scientific import- 
ance to the discovery by Mr. Perkins of the method of manufac- 
turing the principal coal tar dyes. The chemistry of colouring 


genous substance whatever. The results obtained may be seen from 
the following table :— 








| No. of | Average nitrogen 
Crop. Seasons. | vears, (Per acre per annum 
, os in Ib. 
i 
Wheat .. .. ..|  1844—1850 16 24-4 
xs cs ed 1852—1859 8 24-7 
Beans oo ae are 1847 -1858 | 13 47°83 
Meadow hay .. 1856—1862 7 | 39°7 
Turnips .. .. 1845—1852 8 42°0 





matters has of late pe ye made great progress; and ch " 
of trying to get rid of colouring agents, as was once the case, now 
study them with care, knowing that fresh discoveries in this direc- 
tion yield not only scientific laurels, but other fruit. He personally 
had had nothing to do with the discovery of the method of making 
oe, but stood there to tell of work which has been done by 
others. 

The colouring properties of madder have been known for many 
ages, the Greeks and the ancient Egyptians, as well as modern 
nations, having used madder for dyeing purposes, and it is the source 
of the red, purple, and black colours which are common in printed 
calicoes, e discovery of the method of manufacturing alizarine 
artificially was made by two young German chemists, Messrs. 
Schunck and Grebe, and it is obtained from coal, The total 
quantity of madder used annually in the world is about 47,500 
tons. Of this quantity about one-half, ecgoosenting the value of 
£1,000,000 sterling, is used in the United Kingd The madder 
plant is grown chiefly on the Continent; consequently, the money 
which was once sent abroad to pay it is now spent in England, 
since the alizarine is now manufactured from our own coal, much 
to the benefit of the working population. In the destructive 
distillation of coal, 100 tons of cannel and coal, distilled to yield 
10,000 cubic feet of gas of the specific gravity 0°6, gave the follow- 
ing products :— 

















Py ! 
| Gas. | Tar. ——_ | Coke. 
| } 
1 22°25 85 95 59°75 Average, Muspratt 
2 20°01 785 714 | 65°00 Manchester 
3 20°4 6°4 54 67°35 | Dukinfield 
4 21°7 | 75 | 58 65°0 Macclesfield 
5 163 107 | 80 _ 


65°0 | 








One hundred tons of tar in distillation yield :— 








| Light oils P , 
. ; Heavy oils, naphtha- , Water, loss, 
Naphtha. _—- line, and anthracene. Pitch. | and gas. 
30 15 35°0 500) =| 105 
30 08 25°0 60°0 123 





One hundred tons of tar yield 063 ton anthracene, which is a , 


beautiful white crystalline body, composed of hydrogen and carbon, | 
and from it artificial alizarine is made. The experiments showing | 
the yield of anthracene, as stated in the above table, were many in | 
number, and were made by a large manufacturer. Two thousand 
tons of coal yield one ton of anthracene, which estimate does not 
include a small proportion of anthracene which is left in pitch. 

In dying calico the fibre of the material has to be exposed to 
what is called a mordant, which isa metallic salt in a soluble 
form. Cloth, as at first made, has a dirty grey colour, so the first 


operation is to bleach it by means of chloride of lime. The little | 


loose fibres on the surface of the cloth are then burnt away by 
ing the fabric rapidly over gas flames or red hot rollers. 
alico printing is very much like newspaper printing. Rollers 


dip into the mordant, and the excess is scraped away by means of | 


a fine edge of elastic steel, technically termed ‘the. doctor.” 
Sometimes six, eight, or even ten rollers are used in printing the 
pattern. The mordanted cloth has then to be ‘‘ aged” and sub- 


mitted to other processes, after which it is boiled with madder, | 


the root being first well pounded. After dyeing it has to be 
cleansed, for in the madder root there are vegetable impurities 
which interfere with its legitimate colouring powers, and have to 
be got rid of by boiling the calico with soap. As the artificial 
alizarine contains none of these impurities, when the new sub- 
stance is used the soaping process is not ry, so an y 
in this respect is introduced into the manufacture of printed 
calicoes. When acetate of iron is used as a mordant an alkaline 
solution of madder gives a dark purple colour; acetate of 
alumina under like conditions gives a bright red colour. 

Alizarine is obtained either from the madder root or from coal 
by chemical processes, in beautiful reddish yellow crystals, 


APRIL 2ND.—THE Sun. 

Mr. J. Norman Lockyer, in his third lecture upon this subject, 
gave a history of the progress of the discoveries in rum 
analysis applied to chemical substances and to stellar re- 
search. He then verbally described his own spectroscope, but did 
not exhibit it ; he says that he uses from seven to fourteen prisms, 
according to circumstances, but did not give a detailed description 
of the instrument. He then pointed out that the common candle 
flame, as well as the sun, has a photosphere and chromosphere, 
both of which, like the solar phenomena, may be examined by 
means of a spectroscope. Most of the particulars given at the 
lecture have already been published in these columns, 


ApriL 5TH.—THE Nervous System. 


Professor Rolleston, M.D., delivered his closing lecture on this 
subject on the above date. 


APRIL 7TH.—THE CHEMISTRY OF VEGETABLE PRODUCTS. 

Dr. William Odling, F.R.S. in his twelfth and closing lecture, 
upon this subject, said that there were several substances con- 
taining nitrogen found in the vegetable kingdom nearly allied to 
certain compounds existing only in the animal state, namely, the 
fibrin of flesh corresponding to the gluten of wheat (familiarly 
known as maccaroni) ; the casein of milk corresponding to a sub- 
atance called legumi, found in peas and beans, and the albumen 
existing very nearly pure in the white of eggs, also corresponding 
to the vegetable albumen found in the juices of the parsnip, carrot, 
and other vegetables. 

In order to detect the P emg on of nitrogen in vegetable com- 
pounds, the carbon and the hydrogen must by some means be 
‘oxidised (as, for instance, by§burning with copper oxide), and the 
nitrogen may then be collected in the free state. But just as in 
‘the case of the carbun and hydrogen, it is quite sufficient to obtain 
@ well defined compound of either of them, such as carbonic gas, 
or water, to Feo the existence of the element in the sub- 
stance ; so with nitrogen it is only n to obtain it in one of 
its best known compounds, such as ammonia, to be fully satisfied 
of its existence in any compound. The lecturer e imentally 
illustrated this by heating a nitrogenous substance (pea meal) in 
a tube, and showing the alkaline action of the vapour on test 


_The greater part of this lecture was taken up in directing atten- 
tion to the inquiry into the possible pent the nitrogen of 
as ee The rong yx heen proved te be derived from the 

existing osphere, the hydrogen from the 
= but the explanation yet remained as to the source of the 


Many eminent chemists have considered the subject, and it has 
been submitted to experiment by M. Boussingnall, a Ville, and 
others; but it was not until Messrs. Lawes and Gilbert, of Roth- 
amstead Farm, investigated the subject, that any satisfactory re- 
sults were obtained. They commenced their experiments by 
= the exact - << d from the sail 

various crops grown for a number of years i ccession, 
ground in the meanwhile not being supplied with een. 











Here a considerable amount of nitrogen was taken away year 
after year, and in the case of wheat for sixteen years in succes- 
sion, which cannot be accounted for by the nitrogen previously 


(2) farmyard manure; (3) mineral manure; (4) mixed mineral 
manure and ammonia salt; (5) mixed mineral manure and nitrate 
of soda :— 

Nitrogen. 





Wheat 17 years. | Barley 17 years. | Hay, 
| . a 


| Corn.'Straw Total. Corn. Straw] Total. ¥e"- 
| } 





| Unmanured oo of of | MBI 99) Bi 103 68 | 260 | 384 
Farmyard manure .. .. 40°4/| 229 633 | 453) 158] 611) 727 
Mixed mineral mauure.. 198 | 109 307 | 26°4 83 | 347 | 587 
Mixed mineral manuce 

andammonia.. 410 247 657 | 43°5 | 159] 504) 888 


Mixed mineral manure 


| and nitrate of soda 48°0 | 303 783 | 45°5| 178| 633! 942 





existing in the soil, nor can it be supposed to have been obtained 
from the remains of each crop left in the soil, for the amount of 
nitrogen carried away in the crops far exceeds that left in the 
und in the form of stubble and roots. It will be seen from the 
oregoing table that the leguminous crop (beans) was capable of 


appropriating far more nitrogen than the graminaceous crops, 


which fact may be more distinctly seen in the next table :— 








Season. Crop. | Nitrogen per acre in Ib. 
Ist year, 1849 .. .. Clover 206°8 
Qndyear, 1850 .. .. Wheat 45°2 
Srd year, 1851 .. .. Clover 29°3 
4th year, 1852... .. Clover 1119 








Average of the three years’ clover, 116°0 


If it were difficult to account for the 24°4 lb. of nitrogen removed 
in the former case of wheat, how much more so here in the case of 





the 116 lb. removed by the clover? 





But this shows a most important fact—the whole of the nitrogen 
| supplied in the form of manure is never recovered in the crop; only 
| indeed in a comparatively small proportion is it recovered, as shown 
| in the accompanying table :— 








| Increased nitrogen in pro- 








Crops. No. of years duce for 100 supplied in 
manure. 
Wheat 6 | “43°0 
Barley .. .. 6 42°5 
Meadow Hay .. 7 44°58 








Thus it is shown that over a period of six years the increased 
nitrogen in the wheat crop (compared with that without manure) 

| amounted to forty-three, and in the barley to forty-two and a half 
percent. of that supplied in manure; and it is further found that the 
amount of nitrogen left in the soil is not immediately available for a 


Fic. 15. 
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| In the same direction another experiment was performed alter- 
nating a graminaceous crop with a leguminous one, and also with 

| fallows. This experiment extended over a period of ten years, and 
proves a somewhat remarkable result :— 





Nitrogen per acre in Ib. 





Total. |Average annual. 








Bees { Ten crops {Withoutmanure.. .. | 346°9 * 34°7 
consecutively | With mineral manure.. | 510°6 511 
Wheat with {10 crops consecutively .. .. | 2340 23°4 
manure ( 5crops alternated with fallow | 219°3 | 43°9 or 21°9 
Wheat { without ; 5 cropsalternated with beans | 225°8 45°2 or 22°6 


Beans { manure | 5cropsalternated withwheat | 2445 | 489 or 24°5 
Wheat {| with mineral {5 crops do. with beans | 207°0 41°4 or 207 
Beans manure 5crops do. withwheat | 2272 | 454o0r227 








taken from the land by wheat in ten years whether the crops were 


nation with beans. The wheat was increased quite as much when 
it succeeded beans, which carried off a large amount of nitrogen, 
as when it succeeded fallow, which conserved and increased imme- 
diately the stores both of nitrogen and of mineral matter. 





It is thus seen that nearly the same amount of nitrogen was | 


grown consecutively—fivein alternations with fallow—orfiveinalter | 


succeeding crop, this being proved by growing crops in the same soil 
in the succeeding year, when the increase of nitrogen was only about 
one-tenth of the remainder. The next division of the lecture was 
the consideration of the source from which the nitrogen could 
possibly come, these sources are—the soil, the air, or water. Rain 
| water contains no nitrogen, although rain water always contains 
| traces of ia which is ted for by its passage through 
| the air, so that water asa source of nitrogen may be dismissed, 
| because at the most it only plays the part of a purveyor or carrier 
of nitrogen from the air to the soil. The soil itself contains some 
| mineral constituents containing nitrogen, but these cannot be ima- 
| gined to yield a sufficient supply for the crops. The soil further 
| has the same property as charcoal, only not in the same degree, of 
absorbing free ammonia from the air, and this no doubt it does, and 
possibly forms one source of nitrogen to vegetation; but owing to 
| the difficulties of the case it is almost impossible to determine 
directly the amount supplied by this means. _ ; 
Air contains nitrogen in several forms—as nitrogenous organic 
particles, as ammonia, as nitric acid, and as free nitrogen. Or- 
ganic particles exist in the atmosphere in the form of dust, and that 
the soil is capable of using up nitrogen supplied to it in this form 
| is known, as it is in this form that ordinary farmyard manure is 
| supplied. Ammonia is a fixed constituent of air, being supplied to 
it by all decompositions of nitrogenous organic matter, and also by 





Results of experiments to determine whether plants supplied with no combined nitrogen beyond that in the seed sown assimilate free nitrogen. 
























































| Dry substance. Nitrogen. 
| Number of a eee ma 
seeds, In pro- | P 
Grammes. duce | as plants |oont. in 
Years.| Plants. |__| Period of growth. |— ——| to that | to 100, |ary pro- 
| In jin seed | im con-|in total in seed | duce. 
| sown. That In | plants/ sown In In total In | In |densed | pro- Gain or sown. 
} grew. seed. | pro- taken | seed | plant. soil. | pot. | water | ducts. loss. 
| duced. | asl. | | 
Graminace. 
; |: 007 | 0072 |---0008 900 | OI 
Wheat (1) 6 5 May 16—Oct. 3 |0°3065) 1°412 4°61 | ‘0080 0072 | traces ‘traces j 0072 ; 90" ; 
1857.. { Barley (2) 6 6 May 20—Aug. 24 0°2698) 0°810 3°01 | 0056) ‘0047 | 0024 | ‘0001 “0072 0016 83°9 0°58 
Barley (8), 6 6 May 20—Aug. 25 |9°2698) 0°925 | 3:43 | 0056) ‘0045 | “0030 | “0007 "0082 0026 «804 0°48 
i wee 3 
Wheat 8 8 April 27—Oct. 25 |0°4035) 1°740 | 4°31 0078 | 0056 0025 | traces 0081 t3nr 71°8 = 
1858... { Barley 8 6 Apri) 27—Aug. 18 |0°3221| 0°560 174 0057 | +0031 0027 _ traces 0058 0001 544 ons 
Oats 8 8 A 27—July 13 /0°2858) 1148 | 402 0063 0042 “0011 | 0003 "0056 — 0007 67 po 
Wheat 8 7 | June li—Nov 6 jo-40s1| 1,060 | 263 | “0078 | 0041 0033 «=| «0004 | 0078 | 0000 526 
1858.. ¢ |Barle 8 8 June 1l—Nov. 6 |0°3240) 0°710 "0057 | } | , : 
Oats 4 8 7 June 11—Nov. 6 |6°2879| 0°690 | 240 0064 “0038 0021 | "0004 | 0063 |—.0001| 504 0°55 
Leguminose. 
1857.. |Bean 2 May 16—July 5 [1°4984; 7°028 4°69 0796 | “0629 | -0146 | "0016 “0791 — 0005 | 79°0 0°89 
Bean 2 8 5 A 1l—Aug. 23 (14820) 4°875 | 3°29 0750 | ‘0735 0016 0006 | “0757 +0007 | 98°0 151 
ae { Pea 3 June 5—Aug. 24 |0°5405} 0970 | 1°79 | ‘0188| 0102 "0056 "0009 | “0167 | —"0021 | 54°3 1°05 
' | ania —E EEE 
Other Plants. 
1858.. |Buckwht.j 2 | 13 | Aug. 20—Oct. 28 | | 0°450 | 10200! ‘0070 | 0108 | "0004 | “0182 |—O01S/ 350 | 1°56 





Now when manure was artificially supplied to the soil the 
amount of nitrogen removed by su i 


increased, the amount of increase varying according to the cha- 


ones. 
The following table represents the av 


was thereby 


racter of the crop grown and the manure supplied, the gramina- 
ceous crops always carrying off less nitrogen than the leguminous | 





most pr of busti Its amount has been variously 
estimated, the approximated result being from ‘15 to ‘2 parts per 
million of air, this being the quantity now generally received as the 
| truth. A great of this ammonia is carried down in rain water, 
and is thus di: y supplied to the soil. Thereisnoevidence to show 
| that plants have the property of absorbing free ammonia themselves 
from theair. The nitrogen in the atmosphere existing as nitric acid 
is produced principally by the oxidation of free nitrogen under 
the infl e of the electric discharge, but the amount given by 











when the ground was 


carried off in succeeding years by ge dee pe ~ 3 
w. A m™m ow hay, 
supplied respectively with—(1) No ; 








Ts 


Se 


308 


THE ENGINEER. 


May 20, 1870. 








this means would not very much increase the amount supplied by 
the ammonia. All these possible sources of nitrogen, although 
yielding a varying quantity, seem to be inadequate to supply the 
amounts taken out of the soil by the crops. 

But there is existing in the atmosphere a vast store of uncom- 
bined nitrogen, enormously more than sufficient for all the nitrogen 
ever formed in vegetable compounds; and it was very important 
that this great point as to whether plants assimilate free nitrogen 
or not should be decided in order to clear the way for future 
investigation of the subject. To this end Messrs. Lawes and 
Gilbert instituted a series of most elaborate experiments, which 
for the care in eliminating all sources of error, and also in rejecting 
all results except the most trustworthy, have not been surpassed; 
and these experiments have at once set the matter at rest. A 
brief explanation of the experiments is all that can be given here. 


It was necessary that the plants should be grown in an atmosphere | 
altogether free from combined nitrogen, and that the soil in which | 


they grew should contain none whatever. 


experience had been obtained in several preceding trials. A isa large 
stoneware Wolff's bottle, supplied with water by the pipe a; } is 
a safety tube descending to the bottom of A, so that water would 
run out through it should the pressure become too great; K, G, F, 
is the delivery tube for the air; B, C, D, are wash bottles of 30 oz. 
capacity ; B is filled to about 2in. from the bottom with strong 
sulphuric acid; C contains fragments of marble and some 
hydrochloric acid, to keep up a supplyof carbonic gas from time to 
time, the acid being supplied by the funnel E; D also contains 
sulphuric acid. The tube H H, about lin. diameter, contains 
pumice moisteried with sulphuric acid, with two little indent»tions 
at the ends, to prevent the sulphuric acid trickling against the 
corks. The bottle I contains a solution of carbonate of soda, to 
wash out all traces of acid passing over with the air. The air, thus 
freed from all ammonia and other matter, enters the glass shade Y 
(where the plant is growing) by the pipe N ; it passes out by the 
tube R, which is connected with the series of bulbs M, also contain- 
ing sulphuric acid, to prevent any contamination from the external 
air. The bottle O is to catch the condensed water from the plant, 
which may be removed by the tube §; V is the flowerpot, and the 
tube U is for watering the plant from the exterivr. A side view 
isshown, in whick the lettersreferto the same partsof the apparatus. 
Plants were grown in this apparatus for a definite period, and several 
such arrangements were going on at once; some were grown with 
no other nitrogen than that supplied in the seed itself; others 
with a definite quantity of nitrogen introduced. The results of these 
experiments will be seen in the accompanying Jarge table. 

The fact, therefore, that plants do not assimilate free nitrogen is 
determined at once ; but from what source they do find an adequate 
supply of nitrogen for their growth has yet to be investigated. 








STEEL RAILS. 
(Concluded from page 299). 


Pittsburg, Fort Wayne and Chicago (Ohio).—“ I have laid down 
the eastern division of this railway, of which I am superin- 
tendent, six miles of steel rails. Four hundred tons English 
Bessemer, manufactured by John Brown and Co., Sheffield, were 
laid down between Pittsburg and Outer Depot, in Alleghany City, 
on both tracks (a distance of two miles) in December, 1866, and 
January, 1867. These rails »re subjected toan immense tonnage, 
fully one hundred trains passing each way daily. As yet they show 
but little signs of wear. The ordinary life of an iron rail on this 
part of the line was not over six months. The speed of trains is, 
however, very slow, averaging about eight miles per hour. Some 
tive or six of the rails only have broken, and all of these at a 
point twenty 20in. from the end, where the rails had been im- 
properly punched for the spikes, contrary to our wishes. There are 
two curves of 1000ft. radius, and one grade of 52ft. to the mile, 
on this part of the line. The difference in wear in the curves and 
grades is as yet hardly perceptible. In December, 1867, with a 
view to test the wearing qualities of steel rails under high speed, I 
had laid down on what we call ‘Wooster Grade,’ (a 52ft. grade 
near Wooster, Ohio,) 100 tons steel rails, made by Pennsyl- 
vania Stee] Company, and in December, 1868, on same grade, 
100 tons of same manufacture. There are quite a number of 
1000ft. radius curves on this part of the line. The first 100 tons 
laid down proved a little soft ; quite a number of the rails show 
signs of wear, four or five have been taken out of the track, but none 
have broken. The last 100 tons is as good as when laid down, and 
bids fair to be as good as the English steel, so far as I can at present 
judge. Our steel rail weight 60 1b. to the yard. 100 tons Eng!ish 
cost 166°66 dols. currency; 100 tons American cost 160 dols. ; 
currency ; 100 tons American cost, 150 dols. currency. We use 
the fish-bar joint exclusively, and I am of the opinion no joint now 
in use will in so great a degree prevent the snapping of rails. We 
have no steel-headed rails on this railway. I have endeavoured 
above to give you as concisely as possible my experience with steel 
rails, I have watched them very carefully ever s nce they were laid 
down, and my views above are given from my personal observation. 
I am strongly in favour of the use of steel rails, and am satisfied 
we can largely decrease our expense of maintenance of way by their 
extended use.—J. D. Layne, Superintendent.’ 

Cincinnati, Hamilton, and Dayton (Ohio).—-*‘ Began to use steel 
rails in December, 1868. Have now in use 400 tons, equal to about 
four miles of track. Weight of rail, 60 lb. per yard. Cost of 
steel rails, 137 dols. per toa, against 80 dols. per ton for iron rails. 
Eight passenger trains of thirty-five cars, and three freight trains of 
110 cars, have run over these rails daily, Sundays excepted, and two 
passenger trains of nine cars, and one freight of thirty-five cars, on 
Sunday each way, since they were laid. The 1s are in good 
condition. Only one has broken, and that was known to be de- 
fective when laid. Therails were made at the Cleveland Kolling 
Milla. Use the fish-joint, holes punched.” 

Michigan Southern.—‘‘ Began to use steel rails November, 1868. 
Have two miles of track laid with them. Weight of rail, 57 lb. and 
62 1b. per yard. Relative cost of steel, about one and one-half times 
that of iron. They have been laid ona grade of 20ft per mile at 
entrance to freight yard, subject to constant switching, and where 
all trains stop, the wheels having brakes all on. The steel rails 
are very little worn, and have already outlasted from one to three 
sets of iron rails, laid in competition. The rails were made at 
Harrisburg, Pennsylvania, and at Cleveland, Ohio. Three of the 
Harrisburg rails have broken under ordinary traffic, where good 
iron rails would not have broken. The makers.of the steel say the 
wrong ingots were used for rolling, the steel being made at Harris- 
burg, and carried to Johnstown to be rolled. Use a modification 
of the Howe joint, and neither drill nor punch the rails. Have 
used some of Potter’s steel-headed rails, made at Wyandotte, 
Michigan, and some from Winslow, at Troy, New York. Found 
them not very successful—not better than bestiron rails. Many 
of them failed from imperfect welding of the metals.” 


in 1864. Have near 1000 tons in use, equal to about ten 
miles of track. Weight of rail, 60 lb. per yard. They have 
been laid for five years in places where iron rails usually lasted 


only four months, and are still perfect, showing no percep- | 
Very few | 


Have been used on curves of 400ft. grade. 
Some broke at punched holes when unloading. 
None have broken at drilling holes. Use the fish-plate joint. 
Consider the Phoenix suspension joint best for steel rails. The 
John Brown rails have proved the best. ‘Those that broke were 
of Krupp’s manufacture. For heavy traffic, steel is more econo- 
mical than iron, and i's durability warrants additional care in lay- 
ing, and expense in joints, &c.” 

Chicago, Burlington, and Quincy (IU.).—‘ Began to use steel 
rails in June, 1867. Have 300 tons laid, equal to about three 
miles of track. Weight of rail, 60 lb. per yard. Oost, in 1867, 
steel 192°30 dols. per ton at Chicago, against 93 dols..per ton for 
best quality of iron. Part of them are laid at Galesburg yard, 


tible wear. 
have broken. 


The apparatus used was | 


that shown in Fig. 15, its exact form not having been fixed upon until i y , f : j 
| yard. The first rails laid were put inthe track in Chicago, subject 


subject to extreme wear, where three branches come together and 
there is a large amount of switching, besides the ordinary trains. 
Trains pass over this = of the line every five minutes of the 
twenty-four hours, The rest of the steel rails are on the main line, 
where from 400 to 600 cars pass every day, and in Chicago yard, 
where the wear is very great. Some are on a curve of 1700ft. radius, 
and ona grade of 37ft. per mile. Best iron rails in the Galesburg 
yard lasted only, three months, on an average; in the Chicago yard, 
about six weeks. Steel rails at these points have been down two 
years and four months, and show no perceptible wear. The rails 
are of John Brown’s make. Only four rails have broken—three 
were punched, and one from flaw in material at another point; 
two while unloading; the others soon after being laid. Use the fish- 
joint, with punched holes; think drilled holes would be better. 
The breakage occurred in the winter; average breakage of iron 
rails in twelve months is one to every two miles of track.” 
Chicago, Rock Island, and Pacific (Iil.).—‘* Began to use steel 
rails in November, 1865. Have now about 1600 tons in use, equal 
to about eighteen milesof track. Weight of rail, 56 lb. and 57 Ib. per 


to constant passing of trains, where iron rails were usually worn 
out in less than one year. The steel rails are still in good condi- 
tion, showing but little wear. The rest were laid in the track ten 
miles from the city, and are in good condition in every respect. 
Nearly all the steel rails areof John Brown’s manufacture. Use 
the fish joint. Have used a few rails with steel welded on the 
head. Most of them failed after two years’ wear; some in one year. 
Have one rail of Booth’s patent steel top; has been in the track 
one year ; and is in good condition. Have used some samples of 
steel rails, of American manufacture, that did not wear well.” 

Chicago and Alton (Ill.).—** Began to use steel rails in October, 
1865. Have now in use 800 tons, equal to about eight and one- 
half miles of track. Weight of rails, 541b. and 601b. per yard. The 
first lot cost about double the price of iron rzils. Have laid some 
of them in Chicago, where they are subject to constant wear ; and 
where iron rails lasted only about six months. Have also laid 
them ona curve of 440ft. radius, near Alton, and on a grade of 80ft. 
per mile. None of them have worn out; all except broken ones 
are in good condition. The rails are part of John Brown’s make, 
part from the Ebbw Vale Company. One of John Brown’s on 440ft. 
curve broke. Some of the Ebbw Vale Company’s broke where 
punched for splices, and some of them at other places, and they 
break more than iron rails. Consider those of John Brown’s make 
the best. Use splice joints. Have not tried drilling the bolt holes. 
Have tried some steel-headed rails, which did not wear well.” 

In addition to the above, the State Engineer of New York, in 
his report for 1868, mentioned some 12,000 tons more, laid upon 
other roads. It was stated by a writer in the New York Tribune 
last summer that four English makers of steel rails had supplied 
this country with 98,000 tons, and that 12,000 tons more of 
American make had been furnished. Several thousand tons have 
also been sent from three German establishments. It appears to 
be safe to say that on the lst of January, 1870, there were at least 
100,000 tons of steel rails laid down on the railroads of this 
country, and probably in all 10,000 tons of steel-beaded rails 
besides. When it is remembered that the use of steel rails was 
first introduced only six years ago, so large and rapid an increase, 
notwithstanding the greater cost, proves the general satisfaction 
they have given to the parties trying them. 

The commissioners note the following conclusions to be drawn 
from the reports received :—(1) That extremes of temperature do 
not injuriously affect the steel rails. The Grand Trunk Railway 
reports them as not injured by a temperature of 30 deg. below 
zero of Fah. and no other road appears to find them unable to 
stand a cold winter. (2) That the durability of steel rails far ex- 
ceeds that of the best iron rails. No steel rail has yet been reported 
as having been worn out. The Providence Road reports steel 
rails as having outworn thirteen iron ones, and apparently good 
for as many more. The Erie Railway report their steel rails as 
having outworn thirteen sets of iron rails, and showing scarcely 
any signs of wear. The Philadelphia, Wilmington, and Balti- 
more report them as having outworn seventeen iron rails and 
showing little wear. The Chicago and North-western say that 
steel rails have outworn fifteen iron rails, and show no perceptible 
wear. (3) That heavy grades and sharp curves do not materially 
affect the wear of the rails) (4) That the rails should be care- 
fully inspected before laying, and that usually all flaws and im- 
perfections can then be discovered, and subsequent breakage in 
the track prevented. The present great risk to life and property 
from this cause may be almost absolutely obviated by the appli- 
cation to rails of proper tests and a small additional expenditure 
of money. (5) That square notches punched in the base of the 
rail are very objectionable, appearing to start a seam of fracture. 
Opinions are not agreed in regard to punching the stem of the 
rail, but the majority approve of drilling instead of punching. A 
suspended joint, requiring no holes in the rail of any kind, 
appears to be on the whole most suitable for steel rails. As to 
steel-headed rails, they have not yet had so long a trial as the 
all-steel rails; and among the first that were made instances of 
imperfect weld between the iron and steel were not uncommon. 
Some such cases were observed by the commissioners during their 
visits of inspection. Of late, however, from careful observation 
of the results of their several trials, the manufacturers both in this 
country and in Europe have become able to furnish steel-headed 
rails which may be depended upon as having a perfect weld ; and 
as this kind of rail can be afforded at a less price than the all- 
steel, probably the use of them will rapidly increase. Of 21,786 
steel-headed rails made at Trenton, and laid on the Erie Road, 
only 107 proved defective. There is also a steel-capped rail made 
by Booth, not depending at all upon the weld of the steel and 
iron, but upon the mechanical grip of the steel top upon the iron, 
the trials of which upon several roads have thus far given good 
satisfaction. 

Besides their greater durability, steel rails have also the ad- 
vantage of greater strength and stiffness for the same amount of 
material; the comparative strength of similar sections of steel 
and iron rails being as five to three, and the comparative stiffness 
as four to three. Since the first introduction of railroads in this 
country the weight of engines has been doubled on the average, 
and sometimes increased even more. But as a general rule the 
weight of the rails has not been doubled, and when this has been 
done a corresponding advantage has not been gained in stiffness 
and durability. Stcel rails, therefore, are just what was needed 
to meet the requirements of heavier engines and heavier traffic. 

Except for very heavy traffic. however, it is not necessary to 
use steel rails, if care is taken by the railway companies to pro- 
cure good iron rails. It will be noticed that the president of the 
Philadelphia, Wilmington, and Baltimore Road mentions in his 
letter rails on their Newcastle and Frenchtown branch which have 
been laid thirty years, subject of late years to the of 


the ton of steel rails at 120 dols. per ton, also at compound inte- 
rest at seven per cent., will stand at the end of the tenth year at 
247°88 dols., is then stronger than the new iron rail just laid 
down, and likely to outlast fifteen or twenty more of them. 

The conditions of the problem, however, are so constantly 
varying that it is not advisable to attempt to l»y down any pre- 
cise rule on the subject. Each road, when the time for renewal 
of its rails arrives, must take into consideration the amount of 
tonnage passing over its road with the rate of speed, also the 
probable increase of service during a certain number of years, in 
order to ascertain the probable life of good iron rails. The dif- 
ference of price between iron and steel must then be considered, 
and compound interest upon it computed for the period during 
which the iron would probably last. The rates of interest ruling 
in different sections of the country and the credit of each . 
ticular road thus become controlling elements in the aon, 
and render it impossible to formulate any rules. The psn 

atent, for the use of which a royalty of about 5 dols. per ton has 
ae charged, will soon expire, and the cost of steel rails ought 
to be reduced by that amount. But to offset this, comes the 
threatened advance of the already high duty upon the imported 
article. At present, three-fourths of the steel rails used are of 
foreign manufacture ; whatever surplus is introduced from abroad 
must for some years regulate the price in the American market, 
which thus cannot fa!l below the foreign price plus freight, exchange 
and the entire tariff duties. In this connection the commissioners 
wish to call the attention of the public, as well as of the rail- 
roads, to the effect of the present tariff duties on iron and its 
manufactures, upon the cost and danger of transportation. Mr. 
Hinckley, of the P.W. and B.R.R., says :—‘‘ For 1870 we pay 
83 dols. currency for iron and 87°50 dols. gold (equal, at this 
date, to 105 currency) for steel.” Mr. Brydges, of the Grand 
Trunk, says he expects steel rails to cost him in England, free on 
board, 50 dols. gold per ton (equal on arrival bere to about 
64 dols. per ton, currency). A discussion of the principles on 
which the protection of home industry is based is not within the 
province of this report. It is not for the commissioners to say 
that the encouragement secured to the production of iron and 
steel, under the present tariff, may not ultimately compensate 
for the extraordinary difference of 64 per cent. between the cost 
of steel rails when laid down on our own roads and on those of 
Canada, which it is now proposed to still further increase. It 
may, however, not be out of place here to say that the present or 
proposed duties on iron and steel, by causing the corporations to 
use inferior, because cheaper rails, or to improperly postpone 
their renewal, appreciably increases the danger to hfe and limb 
of all railroad travelling, and is one principal element of the 
increased cost of operating American over English roads, The 
difference of 64 per cent. in cost of rails represents but a small 
portion of what is now paid by the community to stimulate the 
domestic production of iron and steel.* The commissioners have 
not received any reports from English railways; nor, in fact, has 
it been necessary to send for them ; as they had before them for 
examination the reports made to the London Institution of Civil 
Engineers by Mr. RK. Price Williams in 1866, on the maintenance 
and renewal of permanent way, and by Mr. C. P. Sandberg in 
1868, on the manufacture and wear of rails, with the discussions 
following the presentation of these papers in that association of 
able and experienced engineers, railway officers, and iron manu- 
facturers. The results arrived at by the experience in England 
are very similar to those reached in this country. No steel rail 
has yet been reported as worn past further service ; and among 
numerous instances of their great durability as compared with 
iron the commissioners will only quote one on the London and 
North-western Railway, ofa steel rail which had outworn twenty- 
three iron ones opposite to it, and was then taken up in con- 
sequence of an accident, not from fair wear and tear. At this 
time, about five-sixteenths of an inch of the top had been worn 
off. It is common to speak of rails lasting so many years; but 
the same rail would last twice as long on one road or in one par- 
ticular spot as it would in another. ‘‘The life of rails may be 
measured by the product of the weight and the speed.” Experi- 
ments in England “indicate that 220,000,000 of tons may be car- 
ried over good iron rails at a speed of one mile per hour; and 
any railway company knowing the load which annually passes 
over their line, and the speed of the trains, may, by multiplying 
the one by the other and dividing 220,000,000 by this product 
ascertain the life of iron rails in yearst” on their road, or rather 
what it should be; and if it does not come up to this result in 
practice it is an indication that the quality of the rails is poor. 
On the Lancashire and Yorkshire, 62,399 trains, with a gross ton- 
nage of 12,451,784 tons, wore out the rails (of best iron) in 7 
years. On the Great Northern, with a greater rate of speed, 
65,529 trains with a tonnage of 13,484,661 tons wore out the rails 
in three years. At another point on the first-named road, ona 
level where all trains draw up, rails of the same character re- 
quired 203,122 trains and 38,803,128 tons to wear them out in 7} 
years, The steel rails mentioned in the last paragraph but one 
had carried 95,577,240 tons when taken up. The rate of speed at 
this point is not given, but assuming it to be the same as in the 
case of iron rails last mentioned, the steel rail had already carried 
two and a-half times as much as the iron and was not half worn 
out. In regard to stvel-headed rails, it was found in Eng!and, as 
in this country, that some of those first made proved defective 
from imperfect welding ; but those of latter manufacture have 
been entirely satisfactory. And in regard to comparative economy 
in the use of iron and steel, Mr. Sandberg’s estimate, reckoning 
interest at five per cent., is that ‘‘ where ordinary iron rails 
are worn out in five years or less, solid steel rails are most econo- 
mical ; where they last over ten and up to fifteen years, steel- 
headed rails would be the cheapest ; but if the iron rails will lest 
from fifteen to twenty years, or more, it is cheapest to use them.” f 
A form of rail has been suggested by several parties which 
the commissioners think likely to prove very satisfactory, both 
as to expense, durability, and ease to keep in line and surface, 
viz., a compound rail of two sides with a steel top resting upon 
them, all three parts bolted together, but breaking joints. Some 
such rails have been laid on the Charing Cross line in London, but 
noreport has yet been received as to their wear. The commis- 
sioners desire also to acknowledge their indebtedness to the able 
report of Abram 8. Hewitt, Esq., United States Commissioner to 
the Paris Exposition of 1867, on ‘‘ The Production of Iron and Steel 
in its Economic and Social Relations.” 





EARTHQUAKE IN NaTAL.— Durban was visited with a severe 
earthquake shock on the 18th of March. About twenty minutes 
to two o’clock, just as people were mostly sitting down to their 
tiffin or dinner, a sharp and sudden shock was felt ; many seemed 
ious of hearing an explosion, but this seusation was probably 





twenty-five ton locomotives. The commissioners had occasiun to 





| notice in their visits rails on the Cape Cod Road which had been 
_ Chicago and North-western (Zil.)—** Began to use steel rails | 


laid twenty years.. Such instances have not been uncommon; 
the rails which were made twenty and thirty years ago were 
made of better iron, and more care was used in the working, than 
has been customary with those made at a later period. This 
deterioration in quality is owing to the railroad companies them- 
selves, who were so eager to reduce the price of the rails that 
they entirely forgot the quality. But there is no difficulty now 
in getting good iron rails, if the companies will pay a fair price 
for them. In the letter of Mr. Stark, manager of the Lowell 
Road, it will be observed that he obtains iron rails that give more 
than ten years’ service under the heavy traflic of that road. 

With steel rails costing fifty per cent.. more than iron rails, if 
the iron will not last more than five years it is more econowical 
to use steel. Reckoning iron rai!s at 80 dols. per ton, that it costs 
to exchange the old ones for new 40dols_ per ton every fifth year, 
and 3 dols. per ton for expenses of relaying, and allowing seven 


per cent. compound interest, the ton of iron rails at the end of the |- 
stand dols. 


tenth year, including the two renewals, will at 258 


caused by the abrupt shaking of houses, windows, and furniture, 
all of which rattled with greater or less disturbance. Great dif- 
ference of opinion is e as to the direction taken by the 
wave. On the news being ne to Maritzburg it was re- 
ceived there as a joke, no shock of the kind having been expe- 
rienced. We are inclined to think, therefore, that the earthquake 
was confined to the coast. 


* Could steel rails be laid down on the roads of this country at the price 
named by Mr. Brydges (64 dols. per ton), our entire system could be . 
plied with the best steel rails at a less cost than we are now paying for 
inferior ones. How great a saving of life and money this effect 
cannot nuw be approximated. At the present price of steel rails only 
about 550 miles are laid down per annum. The present tariff increases 
the necessary cost of the rails thus used one cent per d, or rather 
over 1,000,000 dols. in the aggregate ; the pruposed duty In the tariff bill 
now under consideration will about double this sum. The present duty 
on the appurtenances to steel rails, such as frogs, fish-bars, } is 45 per 
cent. ad valorem ; the proposed duty is four cents per pound, an 
of 225 per cent. 








+ Sandberg on “Manufacture and Wear of Rails,” pages 8 and 9. 
t Ibid., page 13. 7 
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RAILWAY MATTERS. 


NOTES AND MEMORANDA. 


Srvce the opening of the railroad to the Pacific the price of Ir has been found that the hyposulphite of soda, which is now 


Panama Railroad stock has fallen from 282 to 140, and its dividends 
have been reduced from 24 per cent. gold to 16 per cent. currency. 

Great progress is being made with the Punjaub State Railway. 
Three gre:t iron bridges are to be thrown over the Ranee, the 
Chenab, and the Thelum, and the ironwork is to be ordered in 
England. 

THE construction of a southern trunk line is expected to be 
shortly commenced in the province of Otago, New Zealand. A 


contract has also been let for the construction of a line between | 


Dunedin and Port Chalmers, in the same province. 


A HANDSOME new saloon carriage has been especially provided 
by the Caledonian Railway Company for the comfort and con- 


venience of the sugar brokers who travel daily betwixt Glasgow | 


and Greenock for the Sugar Exchange in the latter town. 

A BILL authorising the Great Western (Canada) Road to change 
its gauge to 4ft. 84iv. has been reported favourably to the 
Dominion Parliament, and is likely to pass The road has now a 
third rail for the narrow gauge. and the proposed law will authori-e 
the company to take up the outside rail, which will effect what is 
required. 

THE Seville, Xerez, and Cadiz Railway Company, after a pro- 
tracted litigation, and under a threat of foreclosure by the bond- 
holders, have officially suspended payment. A receivership is 
prac ically established, and unless within four months an amic- 
able arrangement has taken place between the creditors and the 
company the line will be judicially disposed of. 

THE Railway News is informed that the Government of Victoria 
have invited Belgian firms to compete for rails required for lines in 
that country. The Government have despatche! Mr. Lee Smith, 
engineer of the Punjaub Northern Railway, to England, to make 
arrangements for the supply of a considerable quantity of iron- 
work required for great bridges on that line. 


THERE is now a fair prospect that the standing dispute between 
the Bombay Government and the Bombay and Baroda Railway 
Company will be brought to a close. The board of the railway 
company have at length detnitely accepted the gun carriage 
manufactory at Colaba as the site for a terminus ; and it may 
presumed that the works will be set going at a reasonably early 
day. 

Ir is reported that the Pacific Mail Steamship Company will 
soon abandon the New York and San Francisco vid Panama lines, 
for the reason that they will no longer pay. They say that the 
restrictive freight rates demanded by the Panama Railroad Com- 
pany, and the completion of the Pacitic Railroad, have ruined 
the business of travelling and sending freights by way of the 
Isthmus. 


DurineG the past month 295,845 tons of coal were brought into 
London by railway, as against 357,451 tons in the corresponding 
period of last year. The following were the tonnages on the dif- 
ferent lines :—Great-Northern, 75,851 ; Midland, 77,550; L mdon 
and North-Western, 6,163; Gieat Western, 38,742; Great 
Eastern, 35,113 ; South-Western, 2961; London, Chatham, and 
Dover, 1139; South-Eastern, 789; and London, Tilbury, and 
Southend, 33. 


RUSSIAN papers received on Thursday publish the text of a con- 
vention which has just been concluded between the Russian and 
Austrian Governments for the union of the Kieff-Odessa Rail- 
way with that of Leopol-Vienna via Volotchisk and Tarnopol. It 
is provided that the gauge shall be different, as in the case of the 
Russo-Prussian lines, so that the Austrian carriages will not be 
able to pass into Russia, nor Russian into Austria. 

Ratitways are all the vogue in Chili and Peru. The Concepcion 
and Chi ian line progres-es 1apidly. A road is projected across 
the Andes. On the Ist of February last a railway from Callao to 
Oroy« was commenced, the latter point being connected by navi- 
gable rivers with the Atlantic Ocean. Another new line is being 
made in Peru to run from Areyuipa to Puno, and thus connect 
the Pacific with Lake Titicaca. The Oroya line will be 222 miles 
long, with twenty-seven tunnels and seventeen bridges ; the cost 
is put down at 27} million dollars, the Government giving 6 per 
cent. interest and 2 per cent. amortisation. The Arequipa line 
will be 137 miles long, with twelve great tunnels, and costing 32 
million dollars. 


THE North German Government have asked permission of the 
Federal Parliament to accede to the Swiss-Italian treaty of Oc- 
tobir 15, 1869, relative to the laying down of an underground 
railway through Mount St. Gothard. In this treaty the expense 
of tunnelling the vast ridge of tie Central Alps is portioned out 
between the various states, which, from their geographical posi- 
tion, are to derive the principal advantage from the constraction 
of the line. Of the 20 000,000f. put down to the account of Ger- 
many, the Northern Confederacy intend to pay one-half, leaving 
the other to be defrayed by the Southern States, still more inte- 
rested than them-<elves in the enterprise. Probably a portion of 
the money will be refunded to the Federal Exchequer by some 
Rhenish railway companies, whose traffic will be considerably in- 
creased from the facilities the new line will afford for the convey- 
ance of coal and iron to Italy. 

Amonc the many important engineering undertakings in the 
railway annals of Scotland, the deviation line for the purpose of 
ab lishing the level crossing at Coatbridge, may be consiered as 
one of great importance. The chief feature of the new line will 
be the iron bridge which is to span the present level cros-ing. It 
will be built on the same principle as those bridges connecting the 
streets through which the Union Railwa: in the city of 
Glasgow, and will consist of massive ashlar abutments 20ft. in 
height, with a span of 120ft., whilst strong iron girders 
will support thestructure. The bridge when finished wi'lcost £,00v. 
This new line, which will be opened for traffic in a few days, was 
subjected to a preliminary inspection on Saturday afternoon by a 
number of the directors and officials of the company, along with 
Mr. Waddell, the contiactor. An engine with two carriages left 
the siding beyond Sunnyside station about three o'clock, and 
a along the en.ire length of the line. The inspection was 

lieved to be very satisfactory. The North British Company 
deserve credit for expending a very large sum of money in order 
to abolish the very dangerous level crossing at Coatbridge. 


WirH regard to a proposal for the transfer of the Shrewsbury 
and Here'ord Railway Company to the London and North-Western 
an'l Great Western Companies, Mr. T. T. Curwen writes to the 
Times :—‘* A circular ha~ been issued to the holders of Shrewsbury 
and Hereford stock by Mr. Thomas Brassey, asking ‘or proxies in 
support of the bill of the London and North-Western and Great 
Western Railway Companies that would remove the holders of 
Shrewsbury stock from their present superior position of freeholders 
and lessors of their own line, with a first claim upon those two com- 
panies, into that as holders of a preference stock of the London 
and North-Western Company, the position of which stock as re- 
gards tp opeanrgy must be very uncertain. I fear lest some proxies 
should be sent to him under an erroneous impression. He says 
there are clauses in the bill to authorise the conversion of the 
shares ‘into a perpetual rent-charge stuck, for the payment 
whereof the London and Nor:h-Western and Great Western Rail- 
way Companies would be jointly and severally liable in priority to 
the payment of any dividend on the ordi: or preference stocks 
in either of those companies’ It is true that clause 77 of the bill 
gives the Shrewsbury holders a first charge upon their own (the 
Shrewsbury) line, a privilege which they already pos.ess; but I 
fail to discover anything in the bill to justify the impression which 
may be given by Mr. Brassey’s letter, that the Shrewsbury stock 
= to be a rent-charge upon the London and North-Western under- 








manufactured very cheaply, for the use of photographers, is much 
better than the common washing soda to wash delicate objects. It 
attacks neither the skin of the hands nor the objects to be washed, 


as does the common soda; and at the same time it is an effective | 


bleaching agent, and takes out many spots better than any other 
substance. 

A RETURN has just been published showing the quantity of guano 
used in Austria in each year from 1861 to 1869. In 1861 it was 
12,819 ewt.; in 1862, 13,370 cwt.; in 1863, 18,650 ewt.; 1864, 35,264 


| ewt.; in 1865, 45,264 cwt.; in 1866 (the year of the war with 
Prussia), 23,846 cwt.; in 1867, 63,446 cwt.; in 1868, 67,684 ewt.; in | 


1869, 106,514 cwt. The above figures include the guano used in 


Hungary. 


M. QUENAULT, an indefatigable observer of the encroachments | 
of the sea on the coast of France, writes from Montmartin-sur- | 


Mer, to the effect that he has discovered below Hauteville-sur-Mer, 
near the Maulieu rock, remains of a submerged forest. These re- 
mains «re covered by twelve metres of water at spring tides. The 
oaks only have preserved their hardness, the other woods being 
soft like a paste, although they have retained their colour and bark. 
He dates the immersion about the eighth century. 


SpecTruM analysis has been applied by Vogelsang and Geissler 
to the difficult question of determining the chemical nature of the 
fluid found inclosed, in minute quantity, in the cavities of certain 
quartz-crystals. Fragments of quartz, says the Chemical News, 
were placed in a small retort, which was connected with an air 
pump and exhausted ; then, by the application of heat, the quartz 
decrepitated, and the evolved vapour was examined in a Geissler 
tube. The presence of carbonic acid was thus abundantly proved, 
and this was confirmed by the turbidity which it produced in lime 
water. 

Tue French steamship company, Les Messageries Impériales, 
having to ship a quantity of ice to Suez for the use of its 
steam-rs in the Indian Ucean, ani desiring to find the best 
quality fur their purpose, subjected 100 kilogrammes (220 pounds) 
of several kinds to the same conditions of temperature, with the 
following results :—(i) Natural ice from Switzerland lasted 107 
hours ; (2) natural ice from Norway, 115 hou:s ; (3) artifical ice 
made by the Carré machine, 130 hours; (4) natural ice from Bos 
ton, Mass., 138 hours; (5) artificial ice made by the Tellier 
machine, 144 hours. Artificial ice, then, appears to be as solid as 
natural ice. 


AN important addition to the resources of spectrum analysis has 
been made by Zéliner’s invention of « reversion spectroscope, by 
which extremely small changes of refrangibility, and consequently 
comparatively slow motions of a star or sun-flame, car. be detected. 
It cunsists of a spectroscope in which by reflection the spectrum 
of a source of light can be superposed above a reversed spectrum 
of the same source ; so that if a white flame containing sodium be 
viewed, there will be seen in the upper part of the field a sodium 
line with the blue end of the spectrum on the one side, and under- 
neath it a sodium line with the red end of the spectrum on the 
same side. The two bright lines may be made to coincide exactly 
by an adjustment ; and if any change in refrangibility takes place, 
the motion of the line is doubled, and is also more exactly 
measured, because it is referred to itself as a standard. 


AN ingenious method of lining a tube of one kind of metal with 
another of a more fusible nature consists in first thoroughly clean- 
ing the interior of the tube ani plugging it up at both ends, and 
then fitting it into a lathe or other apparatus, by means of which 
a very rapid rotary motion in a horizontal position may be given 
to it. Through one of the plugs a sufficient quantity of the second 
or softer metal, which is to form the desired lining, is introduced 
in a melted state, a pan of ignited coals or a gas-burning apparatus 
being placed under the tube, extending along its whole length and 
at a proper distance, soas to keep the metal in that condition, 
while a rapid rotation of the tube is established. The melted 
metal is thus diffused uniformly around the interior of the tube, 
and by removing the pan of coals while the rotation is stil! con- 
tinued, the temperature is gradually reduced, and the interior 
metal hardens, forming a permanent lining. 


Mr. JosePH WHARTON, in the “‘ American Journal of Science,” 
for March, 1869, makes the following observations :—‘“* If churo- 
phyl, the green colouring matter of leaves, should be, like many 
other greens, a compound colour, it must have for one of its ele- 
ments a vegetable blue, capable of being reddeaed by acids., If 
the juices of leaves, kept in a neutral condition by the vital force, 
or by alkaline matter brought in the sap from the earth, should, 
when circulation ceases, become acidified by the atmospheric 
oxygen, those juices would then be capable of reddening the vege- 
table blue of the chorophyl. If, however, that vegetable blue 
should be thus reddened, it ought to becowe blue again when ex- 
posed to an alkali; or, in other words, if green leaves should be 
reddened in the autumn in the manner here suggested, by the un- 
resisted action of the oxidising atmosphere, they ought to return 
from red tv green if immersed in an alkaline atmosphere.” 


Mr. ALFRED Brirp, of Brmingham, has communicated to a 
recent number of the Chemical News the following test for the 
guality of glue, which he st«tes he has found very valuable :— 

Assuming that that is fhe best glue which will take up most 
water, take fifty grains of the specimen, and dissolve it in three 
ounces of water in a water bath.” When dissolved, set it by for 


twelve hours to yelatinis- ; and then take an ounce chip box, plice | 
it on the surface of the gelatine, and put shots into the box till it 


sinks down to a mark on the outside It will be found that the 
stronger the glue tie more shots it will take tosink the box down, 
so that the mark shall be level with the surface of the gelatine. In 
a trial with the finest glue I ever met with, fifty grains of glue, 
dissolved and gelatinised with three ounces of water. supported to 
the mark on the box, six ounces of shot, at a temperature of 58 
deg. Fah. On trying the same experiment with best Russian 
isinglass, fifty grains, dissolved in three ounces of water, sup- 
ported nine ounces of shot, the temperature being the same in 
each case.” 


It is stated that the ancient silver mines on the Bathgate Hills, 
which are situated about three miles from the town of Bathgate, 
N.B., have been leased by Mr. Henry Aitken, coalmaster, Fal- 
kirk, from the Earl of Hopetoun. These mines were worked for 
many years by King James VI. of Scotland, but, owing to a want 
of proper machinery at that period, the yield did not pay the 
working. The King, it is stated, brought a great number of 
skilled workmen from Germany, who explored the hills, wrought 
the ore, and extracted from it silver and jead, the latter, however, 
being greatest in quantity. Several swall nuggets of gold have also 
been found on different occasions. Silver pie es, coined from the 
produce of the mines mene Nye period when Linlithgow was the 
residence of royalty, are still extant. ‘Ihe place where the metal 
was formerly smelted is to this day called Silver Mill, and the 
farm on which the quarries or mines exist is called the Silver 
Mine. For many years the vein was lost, but about six or seven 
years ago a number of gentlemen belonging to Bathgate sub- 
scribed money and recommenced operations. They found out 
part of the lost workings, and also came upon a new vein of silver 
which runs downwards through the limestone rock. The quantity 
of ore extracted on that occasion was worth about £30; but the 
whole of it was taken away in the shape of specimens and mantel- 
piece ornaments by geologists and others. The gentlemen referred 
to were advised to trace this vein until it went through the lime- 
stone rock ; but, in consequence «f the pecuniary difficulties, the 
workings were abandoned. The Scotsman believes, however, that 
through the energy of Mr. Aitken the subject will now 
thoroughly investigated, and the value of the mines properly 


MISCELLANEA. 

THE first steamer under the new mail service, vid San Francisco, 
left Au kland on the 2nd of April, and it is expected that letters 
by that route will arrive in London only two days after the 

| Suez mail. 


committee to inquire into the whole subject of boiler explosions, 


| and report on the causes which lead to them and the best means of 


prevention. 

| A SERIOUS accident happened to a mixed train which left Tralee 
j at six on Saturday evening. A goods wagon broke down and 
smashed the next carriage, in which were nine passengers, who 
have all been injured. 

| THe Stanley Park, on the north-east side of Liverpool, and 
comprising about 100 acres, was on Saturday inaugurated by the 
mayor and corporation. The park, whicu is well situated, has 
been laid out by Mr. Kemp, of Birkenhead, ata cost of about 
£42,000. 

THE Botafoga passenger railway at Rio Janeiro carried last 
year 3,000,000 passengers, the population of the city being about 
500,000. The Union road at Montevideo, running to an insignifi- 
cant suburb, carried 410,000 passengers. There are three pas- 
senger roads in construction in Buenos Ayres and six more pro- 
jected. These roads run into the country, and cost irom S000 
dols. to 15,000 dols. a mile. 

WITH reference to the new line of steamers from San Francisco 
to Honolulu, Auckland, Sydney, and Melbourne, notice of which 
has been issued by the Post-office authorities, the through book- 
ing arrangements have been published by the London agents, H. 
Starr and Co., of Moorgate-street, who are prepared to book to 
Auckland in forty-five days, and the Australian continent in forty- 
eight days from London. The first steamer is timed to take pas- 
sengers leaving on the 2lst inst. and reaching San Francisco in 
seventeen days. 

CaPpTaIN Ericsson states in the American Army and Navy 
Gazette that he has perfected a system of submarine attack that 
will be effectual against the strongest ironclads. He proposes to 
charge an elongated shell with 3001b of dynamite, and fire it from 
a 1din. gun at such an elevation that it would s:rike the object of 
attuck a little below the water, and explode through the impact, 
against the side of the vessel of a percussion cap. He con-idier- 
ately offers to destroy our new ironclad Devastation as a decisive 
proof of the value of his shell. 

WE understand that on the abolition of the impressed stamp the 
Government will supply stamped wrappers for the conveyance of 
newspapers, which pian will do away with the inconvenience that 
would otherwise result from the abolition of the impressed stamp 
and the compulsory use of the adhesive stamp. [be new stamp to 
be empingtd has been decided upon. It will be similar to the 
present postage stamp, but one-third smaller, and instead of the 
words ‘* postage one penny,” it will have the words * postage haif- 
penny.” The colour of the new stamp, as at present arranged, will 
be dark purple. 

THE Glasgow Weekly Mail states that a correspondence hasbeen 
going on in the daily papers for some time, the object of which is 
to uge upon the Caledonian and North British Railway Com- 
panies a reduction of the fares between Edinburgh and Glasgow. 
Several of tue writers have strengthened their arguments by point- 
ing to the large passenger traffic on the Greenock and Helensburgh 
railways, as mainly owing to the cheap rate at which passengeis 
may travel on these lines. The subject is worthy the attention « 
the directors of the rival routes to Edinburgh, especially at th 
opening of the summer season. 

THE Japanese are bent upon having a navy of the European type. 
The Army and Navy Gazette says that an English naval utlicer, wh 
has earned for himself a reputation of no mean standing, has left 
England with a view of orgavising an Admiralty Departme: 
eith-rin Jedio or Yokohama, and we understand that this weel 
her Majesty's late sloop Mutine, of 17 guns, 882 tons, and 200 horse- 
power, left the Thames to proceed to Japan via the Suez Cana 
it is stated that the City firm who lately purchased this ves 
have given her a thorough repair both in hull and machinery, and 
it is expected that she will realise a large sum for the owners whei 
| she reaches her destination. 

On Wednesday last week the supporting scaffolding of the roof 
of the Royal Albert Hall of Arts and Sciences at Kensington Gor 
| was removed, It will be remembered that the roof of this bui'ding 
| is of unusual span and character, and thatit has excited consider- 
| able interest in the engineering profession. It isof wrought irua, 
| and covers an elliptical area of 220ft. by 185ft., with a rise of 33fc. 
| On striking the wedges between the crown of the roof and the 
| massive scaffolding which had hitherto supported it the results 
| proved highly satisfactory, the total deflection for this imwense 
| span of 220ft. being only 5-16ths of an inch. 
| THE preparations for the railway undertaking in Japan seem 
| quite to have removed any remaining dislike of the inhabitants to 
| foreign innovations. The Government has given orde:s for th 
coinage in this country of a new issue of dollar coins, the dies for 
which, of a very curious and complicated pattern, are now being 
executed at the Mint. An order has just been received in Leeds, 
we understand, for two hydraulic cval-cutting machines, to be 
worked in the coal-mines in the neighbourhood of Nazesuki It 
shows the enterprise now being developed in that country, that 
machinery of such a novel character should be there introduced 
| whist still in its infancy in England itself. 

THE journals of Lisbon published details of the attempt now 
being made to recover the treasure from the galleons sunk in Virgo 
Bay. After a nineteen days’ search made with large diving beils, 
the fifteen vessels were found at the depth of 100 metres, and, on 
knocking a hole into the side of the Almirante, some of the gold 
and silver which formed the cargo was found, with a certain quon- 
tity of pieces of plate and valuable arms. Somme ingots were for- 
warded to Paris and others sent to Lisbon. Further researches 
have, however, been suspended for the mument, until a safe plac 
of deposit to receive the treasure has been conceeded by the Cus- 
tom’s authorities. 

A maN living in a low lodging-house at Swindon was arrested on 
Thursday onacharge of attempting to obtain money on false pre- 
tences by advertising in the Liverpool Daily Post for young men to 
go to America on railway surveys with a good salary. On receiving 
an ee for the post by a person at Liverpool, he replied ask- 
ing for a deposit of £1 as a guarantee of applicant’s attending at an 

office at Liverpool. On inquiry it was found! that there was no 

such appointments vacant, upon which Mr. Superintendent North 
, arrested the prisoner. Upwards of fifty letters were found upon 
| him —all applications for the alleged vacancies. The salary stated 
by the prisoner was £6 a week, with 10s. a day extra, on ficld work. 
He was remanded. 

THE directors of the Great Indian Peninsula Railway Company, 
in their report for the half-year ending the 31st of December last, 
congratulate the proprietors upon the recent completion, and 
opening for public traffic, of the main line of this company’s rail- 
way to Jubbulpoor, whereby through communication by means of 
the Great Indian Peninsula and the East Indian railways is now 
established between Bombay and Calcutta, and also with the North 
West of India. The connection of the Great Indian Peninsula 
with the East Indian Railway at Jubbulpoor was effected on Mon- 
day, the 7th of March last. The detailed estimates of sanctioned 
works, of unsanctioned works considered necessary, and contem- 
plated works, show thxt to complete the Great Indian Peninsula 
Railway, 12727 wiles in length, with the requisite stations, work- 
shops, and roliing stock (322 miles being double line), the share 
capital of the company will require to be increased frum the 
present amount of £17,000,000 to £20,000,000. The capital 
account to the 3lst of December, 1869, showed that £18,700,337 
had been expended, leaving a balance of £2,631,774. 
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TANK GOODS ENGINE, CHEMIN DE FER LIEGEOIS-LIMBOURGEOIS. 
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In the annexed engraving we illustrate another of Mr. Vaessen’s 
locomotives, several of which have already appeared in our 
columns (see THE ENGINEER for August 6th, August 27th, and 
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September 3rd, 1869). The engine we now illustrate is very 


similar, in general appearance, to the passenger engine, published 
in our impression for August 27th, with the addition of a third 











pair of driving wheels. The principal dimensions ‘are, diameter 
of cylinders, 18°llin.; stroke of piston, 24 0\6in.; diameter of 
driving wheels, 4ft. 2°8in. ; diameter of leading wheels, 2°3ft.11°43in. 
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IN our impression of the 27th of August, 1869, we illustrated 
and described a vertical patent syphon water-tube boiler, designed 
by Mr. 8. Smart, and we now place before our readers some im- 
provements and adaptations of the system. 

The system itself has been so fully described in the number 
above referred to that it will be only necessary here to remark, 
first, that the syphons, when acting as circulating tubes whilst the 
boiler is steaming, supply the water tubes with dense water from 
the water casing which surrounds the fire-box, whereas in all other 
boilers of similar form only the water above the tube plate is im- 
p-egnated with steam, and scum is circulated through the tubes ; 
and, secondly, that when the boiler is blown out the tubes are by 
means of the syphons emptied of their contents, which keeps 
them effectually free from sediment, whereas in other boilers of 
similar construction the tubes remain filled when the boiler is 
blown out. 

The cuts represent a longitudinal and transverse section of a 
so called ‘‘ safety” boiler, it being constructed of tubes only. It 
will be seen that the small water tubes G, G only are exposed to the 
direct action of the flame, whilst the larger tubes H form reser- 
voirs of water and receptacles for the steam generated. The boiler 
is fed and blown out by the longitudinal pipe I, which communi- 
cates with each section H by a tube J. When steaming the 
syphons draw the water from the pipe I into the water tubes G, 
in the annular spaces of which it rises again by the action of the 
fire flowing up into the reservoir H where the steam is separated 
from it, and flowing down by the tube J intoI; and thus a con- 
stant circulation is established. 

In blowing the boiler out by the cock K, the syphons will draw 
the whole of the contents of the tubes G out of the boiler, the 

wubes L collect the steam generated from the separate sections H 
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into a steam chest M, to which the starting valve and pressure 
gauge are fitted. Each section H, with its water tubes G and J, 
represents two horse-power, and when filled to its proper level 
contains sufficient water for two hours’ steaming, but even after 
that time the circulation will not cease till the water-level in J 
has fallen to the level of the ends of the inner syphons. By dis- 
connecting the screwed joints N on the tubes J and L, and closing 
up the pipes at those places with screwed caps, any section of the 
boiler may be withdrawn and cleaned by itself without stopping 
the remainder of the boiler; the tubes being all screwed, and none 
of the screws exposed to the direct action of the fire, all the parts 
are easily disconnected, and being interchangeable are as easily 
put together again. The setting of the boiler is exceedingly 
simple, the division plates O being fire-clay slabs, which are sup- 
= with other parts of the boiler. They serve the purpose of 
irecting the flame backwards and forwards several times before 
reaching the smoke flue. The fire-grate being quite independent 
of the boiler, it can be constructed of any size required to facili- 
tate the burning of any kind of fuel ; and this fact, combined with 
the facility of conveying the separate parts over difficult country, 
the simplicity of the setting, the ease of fitting up the boiler and 
attending to it, make it eminently suitable for use in the colonies. 
Experiments with the syphon tubes have ha that two dis- 
tinct water levels can be maintained in vertical boilers, thatis to say, 
that the water level in the tubes will be very considerably higher 
than that in the annular water space so long as the ends of the 
syphons are not uncovered, and which is no doubt to be accounted 
for by the suction through the cyphene, caused by the powerful 
circulating current; and, further, by the fact, that the water in the 
tubes being imp with steam is considerably lighter than 
the denser water in the annular casing. In boilers without the 
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double fire-box casing the water tubes would always be supplied 
with water till the water level falls below the ends of the syphons, 
and the water overflowing the tubes would to a great extent pre- 
vent the overheating of the tube plate in such a case. 





SreaAM RoaD-ROLLING IN LEEDS.—We understand that the 
authorities of the town of Leeds, after trials extending over the 
last eight months, have bought one of Messrs. Aveling and 
Porter’s steam road rollers, in this at last imitating Liverpool 
and Sheffield. Cumberland-road, Headingly, with a macadam of 
Skipton limestone and a binding of gravel, has had itsroad-covering 
formed by that engine. This road has very steep gradients, one 
being as much as ons thay: Cogn which o_o fully climbed 
by the engine—proving its great power o esion, in spite of 
the very ae construction adopted by Mr. Aveling, and Tn this 
favourably contrasting with the Paris roller, now made in Leeds 
itself. ur pages have lately contained an elaborate account 
by Mr. Paget of the hitherto almost pected ical 
advantages of steam rolling, so that we need not at present 
enlarge on the subject. A process, however, which can diminish 
the cost of maintenance of our 200,000 miles of common roads b 
more than one-half, while lessening horse draught by five hi 

r cent., is evidently of national importance. In it we may yet 

nd without expenditure of capital the much sought for desi- 
derata of a system of feeding our main lines of railways, and of 
accelerating the plethoric flow of the traffic in our large cities. 
ishes has yet bought an engine is 
great aubiivhiion of authority in 








That not one of the London 
accounted for by the fact of t 
the metropolis. 
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WE this week conclude our notice of this structure by giving 
details, which are so fully described on the engravi that any 
member of the profession can take them as a guide in | hemes con- 
structions of iron architecture. 

We have entered into this subject very fully, but the admirable 
~ eep the building fully justifies us in the course we have 

0 4 





Norges on West Ripine Irnonworks.—(From our Correspon- 
dent.)}—Travellers who have had ones ty pass through the 
West Riding of Yorkshire by any of the night trains which run 
through that ee oate of industry will no doubt have been 
struck by the illuminated atmosphere which is to be seen in the 
heavens near to Bradford. This m serves to point out the 
locality where several of our largest works are located, and where 
iron is produced which finds its way to all parts of the world. 
The Lowmoor Ironworks, so ably carried on by Messrs. Hird, 
Dawson, and Hardy, have been in operation over a century, havi 
been purchased from a former proprietor in 1788, and establish 
under their present name. At these works there are at t five 
large furnaces in blast, and three others ready to be lighted should 


occasion require. These are carried on and and 
cuaiiel tes, the Mathes teauhdae Si ke 
Reville Mill, near 


om Sal erase rhage locality, and those at 
The quantity of raw stone which was got by the company 





in the year 1868 is set down at 596,628 tons, the value of which 
was £149,157 ; the total quantity of i us carbonate ore 
raised in the West Riding being only 785,628 tons. The ironstone 
is calcined in round kilns, plated outside, of modern construction. 
The ore is raised from a large number of pits which also produce 
coal. The depths of the pits vary from forty to 140 yards, and 
from forty to tons per day are drawn from each pit. The ore 
is obtained from above the blackbed, and is found in four courses 
from one to three feet in thickness. In addition tothe melting 
of pig iron, the company have twenty-six puddling furnaces at 
work, and fourteen in disuse. the same ity, and 
within one mile of Bradford, the Bowling Ironworks 
are situate. The company have four large blast furnaces at 
work and two not in use. Cold blast is used, and here also the 
blackbed ironstone is smelted. The ore, as in the case of the 
Bowling C y, is obtained from pits in the neighbourhood of 
the works. The ironstone is calcined in a large stone kiln near 
the top of the furnaces. The company have also about twenty 
puddling furnaces at work, which find employment for a large 
number of hands. The Farnley Iron Company near Leeds have 
two furnaces in blast and two others on their premises which are 
notin use. The ironstone used for smelting is also of local pro- 
duction. The Government returns for show that the com- 
S 21,000 tons of ore, of the value of £5260. Leaving the 

and Leeds districts, and going nearer Wakefield, the 
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beautiful furnaces at West 
They belong to the West 
Yorkshire Iron and Coal Company, and were opened in July, 1868. 
Both furnaces are so erected that the gas is utilised and applied to 
the heating stoves and boilers. They are the lessees of a large 
field of clayband i , which belongs to the representatives of 
the late Earl of Cardigan, and which is raised (in conjunction with 
coal) at the collieries at Tingley and the district. In addition to 
what is raised in the neighbourhood, the company obtain a good 
deal of ore from Lincolnshire. The furnaces are amongst the 
largest in the district, measuring 55ft. in height, 7ft. at the 
hearths, and 18ft. at the boshes. The blowing engines are of the 
vertical direct-acting kind, they are 32ir. diameter steam cylinders 
and 72in. diameter blowing cylinders, with 5ft. stroke. The 
Calder Vale Works, Wakefield, which are also of recent construc- 
tion, finds a good deal of employment for their workmen. There 
are twenty-eight puddling furnaces and four rolling mills at the 
works, which have proved a great boon to the ‘ well known” town 
os Wakefield.” 

trum Great Northern Railway Company is about to proceed with 
the construction of a short line from Sleaford to Bourn. At Bourn 
a junction will be effected with an existing branch to the loop 
division at Spalding. Powers for the construction of the Sleaford 
and Bourn line were obtained several years since, but hitherto the 
execution of the line has been delayed, 


traveller meets with two ve 
Ardsley, both of which are in blast. 
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LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





MR. DAFT’S CHANNEL FERRY. 

Srr,-—Allow me to ask you to give an illustration of my ferry 
designed expressly for plying between Englandand France. Accord 
ing to my views, a ferryboat should be divested of almost all the 
paraphernalia of a sea-going vessel, and should be as unlike the 
Great Eastern, or any other vessels of the old type, as can well be 
imagined. Round bottoms, made for rolling, and vertical wedge- 
shaped ends or “* lines,” made with a view to speed, and for sailing 
qualities, should not be allowed to prejudice the designs for a 
ferry. As toa round bottom for carryinga railway train, certainly 
no man lovking to the interests of shareholders would advocate it. 
Hither such a vessel must be an enormous size—not less, but larger 
than the Great Eastern, if she is not to roll—or she will roll ; and 
the main objects, viz., to prevent sea-sickness and give a comfort- 
able passage in all weathers willremain unattained. The true lines 
for a ferry are straigat ones—a flat bottom and wall sides, with as 
little bilge as possible ; in fact, only the angle rounded off —the 
breadth of the deck uniform from ‘‘ stem to stern,” say from end 
to end, as both ends will be precisely alike, and in their turn be 
stems or sterns. This square-shaped vessel gives the largest in- 
ternal capacity for the space or berth occupied, and reduces the 
draught of water to a minimum—very great advantages for a 
Channel ferry. 

in order to obtain a high rate of speed—much higher, probably, 
than has ever been had—the ends from the bottom to the deck are 


size for keeping quite steady even in the worst weather, may be 
steered to any given point withthe utmost ease and precision. The 
deck of this ferry affords an immense space, comparatively, for 
the accommodation of the passengers. Saving the coverings of the 
paddle-wheels and the space for the funnels, with a few openings 
for going below, the whole.of the deck measuring some 500 x 100ft. 
—say 50,000 square feet—is all available for the accommodation of 
passengers, in or out of railway carriages, and cattle and cargo. 
Suitable saloons and apartments of every description will be abun- 
dantly provided on deck, rendering the ‘‘ going below” totally 
unnecessary. Provision of the most approved kind will be made 
for receiving and conveying horses and cattle—so completely cut 
off from the passengers that none but the curious or those con- 
cerned need know that they are on board; and a point that must 
be appreciated is that all live stock will walk on board or be con- 
veyed in trucks on the rails, whatever may be the state of the tide, 
rendering the annoyance and delay of ‘* slinging ” utterly useless, 
Arrangements will be made for conveying in one central compart- 
ment below an enormous amount of merchandise, which will be 
got there and away by means of inclined planes, and thereby save 
the time now occupied in craning them up a considerable height, 
swinging them a good distance and letting them down often witha 
“thump” into a hold, there to be carefully stowed away as if for 
a voyage of ten thousand miles, all contingencies upon the size and 
build of the present vessels. 

For the safety and comfort of passengers—which are the objects 
chiefly to be attained by this new system the whole deck will be 
covered by a railway station roof. Lofty, light, and thoroughly 


ventilated as the very best of station roofs are, so will this be. 





There is no reason whatever why this should not be so, when a 
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to be wedge-shaped at an angle of about one in four, so far as those 
parts of the end of the vessel which are submerged or likely to be ; 
and the remainder, always, or near!y out of the water, are more 
abruptly terminated with the deck. This form of hull, with suit- 
able openings for paddle-wheels, I maintain is the true 
theory of ‘‘lines” for ferryboats. No greater mistake can be made, 
I may add, than to have a curved line about a vessel where a 
straight one can be applied. The integrity of the iron in its 
strength is reduced by bending to suit fanciful curves, there is a 
great expense attendant upon bending it, time is lost, the putting 
together of bent framing and plating is more difficult and less 
likely to be sound, good work ; and the structure in principle is 
less likely to withstand a shock than if built upon straight lines. 

The hull of the ferry being thus simply, cheaply, and firmly 
formed, it is intended that it shall cont in machinery of the most 
powerful and convenient description, Four distinct and separate 
engines, each of 500-horse power nominal, are to be put on board, 


two at each end, and they are to turn four separate paddle-wheels | 


working in large cavities formed in the hull, with a very liberal 
allowance for ‘“‘clearance and backwater.” In this way I 
maintain that wheels have a steadily increased power over 
‘** wing” wheels subject to work in air at times, and at other times 
to be overloaded with water, on which point all do not agree. 
With all these wheels fully at work, and the boat being pro- 
pelled by something like ten thousand indicated horse-power, 
the speed will be over twenty miles an hour. When necessary, 
the engines at one end may remain idle, and two pairs 
at one end be found to give an average speed. Or the two 
working engines may be diagonal fashion Great safety and many 
other advantages will result from the plan of four pairs of engines 
on board of one boat ; one, and not the least, is the facility with 
which the boat may be steered with perfect ease to the greatest 
nicety ; nevertheless, rudders will be provided of a most efficient 
character—and the vessel being of the best form, and a suitable 


INDIAN PATENTS. 

Sir,— May I crave the admission to your columns of the enclosed 
correspondence, which forms a sequel to that published in THE 
EnGINEER of April Sth, and which I think will interest many of 
your readers? A. V. NEWTON. 

66, Chancery-lane, May 11th, 1870. 

[dopy.] 
India Office, 5th May, 1870. 

Sir,—I am directed by the Secretary of State in council to ackuowledge 
the receipt of your letter of the 8th of March, calling the attention of the 


Duke of Argyll to a recent order of the Government of India on the sub- | 


ject of patents. 


| 
2. In reply, I am instructed to inform you that his Grace, after con- | 


sultation with the lords of the committee of the Privy Council for Trade, 
is of vpinion that the Government of India has acted strictly within the 
authority conferred upon it by the law, and has only followed the rule 
laid down in this country. 

3. On the other hand, the Duke of Argyll has no doubt that the Govern- 
ment of India will follow the course pursued by the administrative de- 
partments in this country—that of liberally rewarding the inventors of 
whose discoveries it muy make large use.—I am, Sir, your obedient 
servant, HERMAN MERIVALE. 

A. V. Newton, Esq. _—— 
{Copy.] 

Office for Patents, 66, Chancery-lane, May 11th, 1870. 

Sir,—I beg to acknowledge the receipt vf your letter of May 5th, 
announcing the result of the promised consideration by the Secretary of 
State in council of my letter of March 8th. 

To my own mind the spirit of your communication is entirely satis- 
factory; for the assurance of his Grace the Duke of Argyll that the 
Indian Government, while claiming a right, which, in my opinion, every 
Government should possess, will deal liberally with inventors whose dis- 
coveries it may apply to State uses, is sufficient guarantee that the recent 
order of the Governor-general will not be literally adhered to. With the 
view of removing all doubts from the minds of patentees, it might be well 
to introduce into the Indian patent a proviso similar to one in the British 
patent, to the effect that patentees and their representatives shall be 
required to supply Government orders upon such reasonable prices and 
terms as shall be settled by the officers or commissioners giving the 
orders,—Thanking you for your communication, 1 remain, your obedient 
servant, A. V. NewrTon. 
H. Merivale, Esq., India Office. 





DUNN’S LOCOMOTIVES. 
S1z,—In your impression of 29th April there is a letter from Mr. 
Dunn, of Manchester, upon locomotives to run without oscillation. 


I fully expected to see a letter in reply to it in this week’s i-sue; 
ut as m No. 2, | projected line, are 150 factories, dye 
given in illustration of his idea, was patented by Messrs. Stephenson, agni 

I illiam Howe, then in | near it, and it would offer the best facilities for traffic for a popu- 
their employ, and now of Clay Cross. The patent was taken out in | lation of about 90,000. 


but as none has appeared allow me to say that the 
of Newcastle, in 1843, the inventor being 


vessel with a hull and deck strong, safe, and properly shaped is 
provided. A promenade of 400ft. long and 16ft. wide, clear of all 
obstructions whatever, will be made on the roof, and in suitable 
weather a limited number of passengers will be allowed to walk 
upon it. Short galleries at each end of the vessel under the roof 
will communicate with steps up the paddle-box covers, and to the 

| outside of the roof by doorways on to the “look out” at each end 
and thence by outside stairs the roef will be reached. 

| The peculiar angle of this vessel’s bottom at each end, and its 
width, renders it most easy to ‘‘beach” and land and embark 
passengers at very shallow ports; many a sandbank exists which 
would be quite available to land and embark passengers, and even 
cattle. Itis, therefore, evident that it requires very little ingenuity 
or expense to construct a most convenient Berth for the em- 
barkation and landing of passengers, cattle, and merchandise. A 
simple solid incline in very shallow water is all that is nece-sary. 
On the solid masonry would be laid timber ways of a large 
section, so that the vessel could beach her end upon it and 

| automatically come to her moorings, which would, as a rule, 
occupy less time than I have consumed in writing about it, and 
instantly afterwards the contents of the vessel would be moving 
ashore. If I speak of a year for completing the vessel and its 
berthing arrangements, it is in accordance with schemes which 
profess to require three years to construct harbours for receiv- 
ing vessels to be built of the old type—and anyone the least 
acquainted with pier and harbour work will know that to double 


| the estimate in time and money is not in practice found to be too 
| much. 


What is more deplorable than to see works that are badly 
wanted, and that should be completed with despatch, lingering 
unfinished from one generation to another? A vessel on the 
square principle, and simple solid inclines at Dover and Calais to 
receive her, could unquestionably be completed within two 
years. 


May, 1870. B. Darr. 


| Railway, and so far as the absence of oscillation went it proved 
satisfactory, but the centre crank being directly under the centre 
of the boiler threw the centre of gravity too high, and there were 
/ no more made, 
The cylinders, three in number, were placed one on each side 
and one in the centre, the latter being at right angles to the former, 
| which were both placed upon the same centre and moved simul- 
| taneously, while the area of the centre cylinder was equal to both 
| the side ones, giving an equal distribution of power. The above 
| objection will hold good now as it did before against the locomotive 
as proposed by Mr. Dann, even though it had not been patented 
before, 
| The third diagram, no doubt, saves a cylinder, but the increased 
| cost caused by a three-cranked axle as shown is, I think, question- 
ab'e economy. I trouble you with theabove as a matter of common 
justice to Mr. Howe, to whom alone is due the introduction of the 
system proposed by Mr. Dunn. Wee. 
London, May 9th, 1870. 





BRADFORD THE PRINCIPAL RAILWAY CENTRE OF THE NORTH, 


Sizx,—A project bearing the above title has been placed in my 
hands, from which I will give you a few condensed extracts, after 
a perusal of which I think you will agree with me in saying that 
it deserves more publicity than can be given in a provincial paper; 
for although the scheme would be local in application, its benefits 
| would be natio’ 
| Bradford has 150,000 inhabitants, without a single railway line 
| of communication through it, but is served by bi:anches from the 
| Midland, Great Northern, and Lancashire and Yorkshire systems. 
| This discreditable state of affairs the Bradfordians are taking pro- 
| ceedings to remedy, and make their town a principal centre of 
| through traffic between north, south, east, and west, by merely 
| constructing a short line of four miles and a-half from Low Moor to 
| the Midland at Bradford, which would run for three miles close to 
| tiie town and thickly populated suburbs, the buildings in its line of 
| route being inconsiderable, and of a dilapidated character. It is esti- 
| mated to cost £150,000, this estimate including £50,000 for the 
erection of a station at Brick Lane, almost in the centre of the 
| manufactories of Bradford, the present stations being a mile and 
| a-half distant (on the other side of the town), where there are not 
| #0 many manufactories. 
Betwein Low Moor and Bradford 





in close proximity to the 
houses, foundries, &c., some 
s of extensive quarries are 


being of the greatest magnitude. 


The local goods traffic is estima 


the joint names of George Stephenson and William Howe; the | 380,000 tons, or £14,000 per year, and the r traffic at 
: : combined, at £50,000 


above firm made one engine tipon the patent for the North-Eastern 


£20,000, or local, and through business 


| _ When completed it would be the shortest route through Brad- 
| ford to Harrogate, York, Scarborough, Newcastle, &c.; from 
, Halifax, Manchester, Liverpool, &c.. and also the shortest route 
from London to Scotland, vid Great Northern; and if the Midland 
had running powers from Sheffield to Bradford, vid Westwood, 
Barnsley, and Harbury, it would shorten the distance to the 
North fifteen miles by that line. 

Leeds is at present the principal railway centre in this district, 
and Bradford people have to go there and change carriages before 
proceeding further in almost any direction; and as it appears that 
the Bradford district is outgrowing Leeds, an endeavour is going 
to be made to raise the town in the national scale. Leeds has 
a population of 250,000, but to obtain that result they come to 
Stanningley, six miles from Leeds, and only four miles from Brad- 
ford. Bradford, in a six miles’ 1adius, has 360,000; so that if it 
were a large borough it would rank fourth afrer London in popu- 
lation. Leeds borough is over three times the size of Bradford. 

In a twelve miles’ radius around Bradford there are about 
1,000,000 inhabitauts; many of these living south of Bradford, 
and wesiring to go north by rail, have to go round by Leeds, A 
twelve miles’ radius around Leeds would embrace about 600,000 
souls so that iu reality it is of more importance to have through 
communication vid Bradford than Leeds, 

It is preees to allow the Lancashire and Yorkshire, Midland, 
and Great Northern Companies to work the Bradford Union Rail- 
way, but I think the London and North-Western should have an 
interest in it, as they have at present running powers to Bradford, 

and have tried unsuccessfully to get alinethere. Anindependent 
| road of their own through a new district could easily be got from 
near Cooper Bridge vid Brighouse, population 12,000; Pickle 
Bridge, Wyke, 3000; High and Low Moor, 10,000; joining the 
Bradford Union Railway at Bank Foot (Wibsey, 8000); the entire 
| distance being six miles. If the other companies were upposed to 
| the scheme, aad sufficient capital was not subscribed in Bradford 
| to construct it, it would be to the advantage of the London and 
| North-Western to take the scheme under its sole protection. 
! 








Manchester, May 7th, 1870. ENGINEER. 





SELF-FEATHERING SCREW, 


Str,—Everybody who has made a sea voyage in an auxiliary 
| Screw vessel can remember the trouble and time occupied in 
| lifting and lowering the screw, and all seamen know how difficult 
| itis to steer a vessel under canvas with her screw down. It is 
| proposed by this invention to do away with the necessity of hoist- 

ing up the screw, and of its attendant expensive well, the effect 
being, that upon the engine stopping, or upona vessel overrunning 
her screw, the blades feather themselves into a ine with the keel, 
and consequently offer no twist to the passing water. 


Fic 2 


Fic 3 





Fig. 1 shows the boss and blades in section through the centre 
of shaft, the boss being divided into three parts, the centre carry- 
ing the blades, held in their sockets by a pin, which has play in a 
slot on either side, and prvtrudes into the outside piece of the 
boss, upon the shaft against the foremost collar in a cam, which, 
working in a recess (Fig. 4), on coming home carries with it the 
foremost part of the boss, which carries with it the pin and there- 
with the blade. Upon the shaft ceasing to revolve the blade imme- 
diately righ‘s itself, the cam receding in its recess. An exactly 
similar arrange.nent is fitted in the aft part of the boss, and comes 
into operation when going astern. Fig. 2 shows the screw in ele- 
vation, and Fig. 3 in -ection at right angles to shaft. 

The advantages claimed over other feathering screws are--a less 
| expense, all parts covered in from wreckage or other obstacles, its 
| self-acting properties, and the ease with which a spare screw can 
be carried when taken to pieces, and the facility offered for repairs, 
such as the breaking of a blade, &c., and, lastly, that the system 
is applicable to any numberof blades. The inventor of this screw 
has a working model of 10in. in diameter, made in gun-metal, of 
a three-bladed screw, which can be seen on application. 

Watford, Rugby. PeRcIVAL A. FOTHERGILL. 





GAUGE. 


Srr,— It has been stated in your journal that, in a curve, the 
| obliquity due to parallelism of axles is independent of the yauge. 
It has been stated by ‘‘UContractor’s Engineer” that the reason 
why a narrow gauge allows sharper curves than a broad one is 
because it allows a shorter wheel base. I wish, with your per- 
mission, to show that both of these statements are erroneous. 
Also, the writer of the article on * Tasmanian Railways,” in your 
paper of October 22nd, appears to think that the only reason why 
there is less resistance round curves of the narrow gauge is that 
the difference of length between the outer and inner rails is less. 
1 wish to show that there is another reason much more impor- 
tant. 





nal The obliquity of the axles depends on the wheel base, the 
ius, and the gauge. The diagram will show this. A, B, C, is 
the centre line of both the gauges; D EF G, and D’ E‘ F'G’‘, are 
wheel bases of the same length, on the broad and narrow gauge 
respectively ; and D H, EK, and D‘H', EK’, are the positions 
the axles would take if made radial. It is evident that the 
greater the distance D H between the rails the greater will be 
the obliquity or deviation F H. Therefore, the obliquity varies 
directly as the gauge. (2) It is evident the nearer the axles are 
to a radial position, or, in other words, the shorter the (parallel) 
wheel base is, the less is the resistance. It is also evilent that if 
age equal O, or a single ral, the wheel ba-e may be infinite 
at least, not more the radius), and if the gauge be infinite, 
the wheel base must equal O, or the axles be radial. Again, to 
insure steadiness on the straight, the wheel base must at least 

the gauge; so this shows the impossibility of curves on & 
very wide gauge. It follows that wheel base varies inversely as 
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gauge. Consequently, if wheel base and resistance be constant, 
the smaller the gauge is the sharper the curve may be. So that 
the‘reason a narrow gauge admits of sharper curves is, because 
the radius and resistance being constant, it allows a larger wheel 
base. (3) I think that the less resistance of the narrow gauge 
results from the smaller obliquity of the axles: for 1 believe that 
due to greater length of outer rail will be fully counteracted by 
the conical inclination of the tires. The excess of length will 
! a. length of curve 
equal-gauge x 3°1416 x — consequently be the same 
7r 

for any radius. Now suppose a curve of five chains radius, 
and 300ft long: the excess for the 4°7ft. gauge will be 4°28ft., 
and the length of the outer rail 302°14ft., and of the inner 297 ‘86ft. 
And suppose that, owing to the coning of the wheels, the diameter 
of the outer wheel will increase to 364in., and the inner decrease 
to 35gin. (the normal diameter being 3ft.), then as the outer 
wheel advances 113°4903in. every turn, it will turn round 31°154 
times in the curve ; but as the inner one only advances 112 7049in. 
it will run about 292°7ft. in the whole curve, in place of 297 ‘86ft. 
So that if the flange keep» close up to the outer rail all the time, 
the resistance will be due to the difference of the lengths being too 
small instead ot too great. From this it appears that the 
obliquity of axles is a much more important source of resistance 
than the excess of length. 

4 hope these few observations will tend to show that it is much 
more important to make the axles as nearly radial as possible 
than to have any plan of loose wheels; and that on the same 
curves a narrow gauge allows a longer wheel base, consequently 
a steadier carriage. s 

P.S. If any one wished, they could experiment on the three 
different gauges anywhere on the Great Western where the third 
rail is laid down. The company would no doubt grant permission, 
as they are certainly not narrow minded. 





NARROW GAUGE RAILWAYS. 

S1r,—Your prolife correspondent, ‘‘ Contractor's Engineer,” has 
misunderstood what I wished to convey in my letter of the 15th 
March. Referring to the construction of narrow gauge lines, I said 
that we had no reliable information, for palpable reasons therein 
stated and endorsed by many of your contributors ; further on I 
remarked that as to the efficient and economical working of the line 
there was but little doubt. My opinion is conclusively proved to 
be correct by the tabulated returns published in your impression 
of the 29th March, the startling figures of which may possibly 
hasten theconversion spoken of by **C. E.”’ So far from wisuing or 
presuming tv disparage the information so carefully compiled, and 
emanating from such an authority, I believe it to be invaluable. 

The perusal of statistical returns of the Irish railways is no 
doubt instructive, but certainly not calculated to have an ex- 
hilarating effect on the shareholders; the conclusions one draws 
from these interesting documents is that had the lines been made 
narrow gauge they would have been constructed with considerably 
less capital, maintained with relatively less cost, been equal to the 
traffic for years to come, and profitable to all concerned. 

Glasgow, May, 1870. J. F. G. 





NAVAL ENGINEERS, 

Sir,— As it appears from your ‘‘ Notices to Correspondents” that 
you have many inquiries made as to how persons may become 
naval engineers, or, more properly, obtain appointments as engineer 
officers in her Majesty’s Navy, permit me to state that there is no 
possibility of any one obtaining such an appointment now, as the 
Admiralty have determined to reduce the number of engineers 
from 990 to 800. But if this were uot the case there is no chance 
for any one to enter the service now who has not been brought up 
as an engineer student in the Government yards, and who cannot 
pass a very severe examination in French, the highest mathematics, 
the calculi, pure and applied mechanics, and the whole circle of 
the sciences, besides practical forging, fitting, pattern making, 
moulding, drawing, and swimming. 

On first reading your notice in last week’s ENGINEER I was 
puzzled to know why you have so many inquiries on the subject, 
but on mature consideration I discovered the cause to be that par- 
ticular statement which Mr. Childers made in his speech in bring- 
ing in the navy estimates,—‘‘ That there is a very large increase in 
the pay of the engineers—I do not mean the chief engineers, but 
the inferior engineers.” But, Oh! Sir, never before was a state- 
ment made on such flimsy grounds, for there is no increase to en- 
gineers under twelve years’ service in the navy, and then the 
wonderful increase only amounts to one shilling per diem, which 
brings their pay up to the magnificent sum of ten shillings per 
diem, beyond which it never rises, and out of which they have to 
mess themselves in all climates, pay their servants, and provide 
themselves with bedding and wniform, wine, beer, and spirits. 
So, Sir, any one may see that the position of an engineer im her 
Majesty’s service is not a very desirable one in a direct pecuniary 
view. But it is when they look at their pay as compared with 
that of other officers that the engineers feel the insult, contenipt, 
and contumely that is heaped on them by the Admiralty. 
While the other officers’ pay has been increased from 50 to 200 
per cent., the engineers’ has been increased only 11 per cent. 
Whilst other officers, down to the carpenter, boatswain, and 
gunner, have cabins, engineers are not allowed any. They are made 
to mess apart from the other ofiicers—in some ships they are not 
allowed to smoke with other officers, and in other ships they are 
not allowed to go on shore except at the same time as the men, 
whilst the other officers can go at all hours of the day. ‘his is 
not all, for although engineers are actually comwissioned 
officers, yet some captains, and, worse still, many chief engineers, 
look upon engineers as being mere mechanics in their private 
pay, and want these officers to do private work for them, especi- 
ally in the shape of making boat-yokes, crutches, and sewing ma- 
chines and bedsteads ! 

As for promotion, that is quite hopeless and altogether out of 
the question. I could fill the whole of this week's paper with the 
wrongs of the engineers of the navy, especially as regards their 
want of rank, but will sum them all up in a few words : they have 
been so great that your obedient servant has (after ten years’ sea 
service) RESIGNED IN Discus. 

[We shall be glad to hear further from our correspondent on 
this subject. itis just possible that a united effort made by the 
class he represents might be productive of good.—Ed.] 





ROOT’S BOILERS. 

S1r,—It is not my intention in any way to enter into the dis- 
cussion about the Root safety boiler, but I wish to contradict an 
erroneous assertion contained in the letter of your correspondent 
** Engineer,” to the effect that internal circulating tubes are but 
subterfuges at best. This statement is not consistent with my 
experience, and that of a great number of people who have used 
the Field tubes, which have internal circulating tubes ; and as a 
proof of this great difference between hanging tubes without and 
with internal circulating tubes, I beg to enclose a copy of a letter 
from a gentleman who has used both; and as this letter speaks 
for itself, I need not take up any more of your valuable space by 
further comment, 

Before concluding, I beg to say, in reference to that part of 
your leading article, in last Friday’s issue, which refers to the ac- 
cumulation of sediment in the Field tubes, that I shall be happy 
to show you, or any of your readers who wish information on that 
point, a tube which has been taken out of a tugboat generally 
plying about Blackwall, where the Taames water is very dirty. 
and gives often a great deal of trouble to boilers. tube had 
been eighteen months at work in the boiler, and although one of 
the Lowmoor plates in the fire-box was seriously burnt, and had to 
be renewed on account of a great accumulation of sediment at the 
bottom of the waterspace round the fire-box, still the Field tubes 
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which were cut open for examination were found to be practically 
clean, and free from any accumulation of sediment. 
27, Leadenhall-street, E.C. Lewis OLRICK. 
May 18th, 1870. 


London July 21st, 1869. 


(Copy.] 
The Nine Elms Cement Wharf, 
Vauxhall Cross, 8. E. 

Dear Sir,—I am in receipt of yours of the 28th inst. At one time a 
smail locomotive we have fitted up with hanging tubes, did not steam 
well, and then one tube after another burst at bottom from burning. 
I retubed the boiler, and applied the Field internal tubes; she now 
steams well; the tubes have been tight and in good condition ever since 
their application. I do not consider that a boiler fitted with hanging 
tubes, and no means of causing circulation in them, is an efficient steam- 
generator. (Signed), Yours faithfully, V pe MicHELE. 

Lewis Olrick, Esq., C.E. 

THE INVENTION OF THE LINK-MOTION, 

Srr,—In answer to yourcorrespondent ‘* Double Fork,” Iam not 
generally disposed to take any notice of any person who write 
over an assumed name or initials, but in this case I feel that Mr. 
Howe’s name has been attacked, as well as my honour—rather 
severely, and that, too, without the least cause. I, therefore, put 
forward a few more particulars which have been given to me by 
Mr. Howe and others, to clear away the “‘ fog” “‘ Double Fork” is 
in, and at the same time to do Mr. Howe justice, as I am confident a 
more honourable man does not exist. As to Mr. Williams’ being 
the inventor of the link-motion it is incorrect; he certainly 
invented a motion which was a slot in the band of the eccentric, 
and when two of them were locked together neither could move, and 
if one ecventric were used it was equaily useless. Now, Sir, the true 
merit of Mr, Howe’s invention is that it worked as well from the 
first as it docs now, and is not in auy way part or parcel of 
Williams’ motion; in fact, both are as foreign to each other as 
possible to be. I will now run through the history of this affair. 

In April, 1846, an article was commenced in **The Practical 
Mechanic and Engineers’ Magazine” on ** Expansion Valves.” After 
describing several valve arrangements the article goes on thus : 

**From these comparative ly complicated specimens of mechanism, 
we now turn to one which, while it is practically equally «s effective 
in obtaining the full expansive effect from the steam, is much 
cheaper, and less liable to get out of order. The arrangement 
referred to is the ‘liuk-motion’ invented by Mr. Williams, which is 
not true. and applied by him as a reversing and expansive gear to 
locomotive engines. This elegant apparatus is described by Figs. 11 
and 12, being a front and side view of the mechanism as applied to a 
locomutive engine.” The article then goes on describing Siephen- 
son’s box link, and the manner of varying the travel of the valve 
and reversing the engine. It then goes on to say : 

“The ingenuity displayed in this arrangement reflects great 
credit upon the inventor, as it effects the desired object without 
involving, as in most other contrivances of this nature, much addi- 
tional expense, and, moreover, it preserves the valve motion 
entirely unbroken. The benefits derivable from it are now pretty 
clearly recognised, and several engineers are adapting it to their 
engines, amongst whom we may mention the Messrs. Kennie, who 
have applied it to the Sampson, Government frigate of 450-hor-e 
power.” When Mr. Howe read this article he at once wrote to 
the editor of the ** The Practical Mechanic and Engineers’ Mag- 
azine,” giving him a drawing to the same scale of Mr. Williams’ 
link and the one arranged by himself, and in the following month 
“lla of Mr. Williams’ link was given with the following re- 
ma: KS :-— 


“Since writing the foregoing description we have re- 
ceived a communication from Mr. William Howe, of New- 


castle, relative to the ownership of the invention of the ‘link- 
motion,’ which we gave at page 168 of our last number. In 
our last description of the expansive gearing referred to we 
ascribed the invention to Mr. Williams, this is contradicted by 
Mr. Howe, who himself claims the invention of the link as o:igin- 
ally applied by Mr. R. Stephenson to locomotive engines ; tae 
original idea, however, Mr. Howe concedes to Mr. Willams’, and 
has forwarded us a drawing of the iatter gentleman’s scheme, 
which has never been carried into effect.” The drawings referred 
to are repre-ented by Figs. 20 and 21 (exactly the same as Fig. 1 
in my pamphlet), which are a front and side view of the 
apparatus. It then goes on to describe the figures nearly ir the 
same words as in my pamphlet, and proceeds:—‘*A bare 
inspection of this scheme will suffice to show its utter impracti 
cability, as, in the first place, the link being straight proves that its 
action upon the valve when the position of the sliding bush is 
varied would be anything but correct. Secondly, the mode of 
attaching the eccentric straps to the valve spindle involves the 
rather awkward chance of the str»ps and link revolving with, the 
eccentrics, while, even supposing the straps were cvumpelled to 
move in the proper direction, the bush of the connecting rod must 
necessarily lave « considerable amount of motion in the link, thus 
adding considerably to the wear of the parts. Mr. Howe informs 
us (a fact, indeed, which we need scarcely repeat) that this scheme 
was never actually put in practice, but leaves us to presume that 
it formed the groundwork for the invention of the link-motion, 
of which he has also forwarded us a drawing (precisely the same 
as Fig. 2. in my pamphlet). It will be unnecessary to notice 
this further than to state that it differs only from that shown in 
Figs. 11 and 12, page 168, in its mode of suspension, which is from 
the bottom of the link, instead of from the centre, as at presen 
in use. As we have no wish to make our pages the vehicle of a 
useless controversy, we give insertion to the above irawing merely 
as a matter of common justice to Mr Howe the validity of 
whose claim we must leave our readers to decide.” 

“Although the articles on expansion valves were continued up to 
the month of September in the same year, and in the same 
volume, Mr. Howe’s claims to the invention of the link- 
motion were not disputed, and he never once claimed any 
credit for Mr. Williams’ original] idea of a link-motion, but has at 
all times given him full credit for what he did ; but it certainly 
seems strange when the inven'ion and application of the link- 
motion was claimed for Mr. Williams, as stated in the ‘* Practical 
Mechanic and Engineers’ Magazine,” above quoted, that Mr. Wil- 
liams’ own link was not applied instead of the one designed and 
applied by Messrs. Stephenson. _If the claim had been good why 
should the exact facts be held back? Let it at once be understood 
that Howe never denied, but always acknowledged, having seen 
and known all about Williams’ original idea, and that he simply 
claimed the link shown in Fig. 2 in my pamphlet. After the 
first public claim made by Howe for the invention of the link- 
motior, which is set forth above, I am not aware that any mvre 
was written about it until 1855, when Mr. D. K. Clark's valuable 
work was published, and from which ‘Double Fork” quotes 
incorrectly and not at length. By his omission of one word he does 
not give Howe the credit Mr. Clark does. I give below the 
whole of Mr. Clark’s statement about the origin of the link- 
motion. I do not know who gave the information to 
Mr. Clark, but what he says on the subject is quite correct : 
—*Nothing but an impulse of genius could have given 
birth to this exquisite motion; and though in its first conception by 
Mr. Williams, at one time of Newcastle, it was rude and even 
impracticable, the idea was there, and it had only to be cleverly 
worked out by Mr. Howe, of the Forth-street Works, to render it, 
in conjunction with the lap of the valve, the most felicitous 
acquisition to the locomotive since the introduction of the blast 

jipe and the multitubular flue.” Williams’ incipient link, Fig. 40 
| ich is the same as Fig. 1 in my pamphlet), is then described 
in Mr, Clark’s work. He then goes on to state: “‘ The objections to 
the special arrangement here proposed are obvious ; the idea was, 





' however, developed by Mr. Howe into the more practicable 


arrangement, Fig. 41 (which is the same as Fig. 2 in my 
pamphlet), first applied to the engines of Kobert Stephenson and 


Co. in 1843 (Mr. Clark is in error here, as it was first applied in 


| 1842), and from this time the link has been ere aged og ms | by 
lismissed 


all other English manufacturers. The eccentric 
in the original conception are here reclaimed, and their extremities 
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connected by a curved link, curved to the radius of the rods.’ 
After describing the action of the link Mr. Clark says: ‘‘Siace the 
application of the link by Mr. Howe but little has been done to 
improve its action. In many cases Williams’ original arrangement 
has been partially adhered to by suspending the li: k directly from 
a stationary point, and emyloying a radius link for shifting the 
block; in this plan the curvature of the link is reversed to face the 
radius link, and the lead is constant for all degrees of ex; ansion.” 
It will here be seen that ‘*‘ Double Fork” has not given the quota- 
tion from Mr. Clark's work so fully and correctly as it ought to 
have been given. ‘* Double Fork” puts seven questions which I 
will answer where I see it is of any importance (as to the invention 
of the link-motion) they should be answered. 

(1) Mr. Howe let the invention, or rather the profits of the in- 
vention, slip through his fing+rs, simply because he had not the means 
of cbtaining a patent. (2) I cannot see that it matters at all whether 
Mr. Howe was a pattern maker or a working mechanic, or whether 
these terms are synonymous. (3) Mr. Howe now distinctly ac- 
knowledges, and always did acknowledge, havingseen Mr. Williams’ 
drawing of his link, and that he knows others saw it also ; but it is 
quite unnecessary for him, after a lapse of twenty-eight youre to 
give any names. (4) The drawing Fig. 1 in my pamphlet is an 
exact copy of Mr. Williams’ original one, aud was made by Mr. 
Howe for the ‘‘ Prac*ical Mechanic and Engineers “Magazine,” in 
1846, when the box link was claimed for Mr. Wiliams. (5) There 
was the same connection between Mr. Williams and Mr. Howe 
undoubtedly as generally would be bet ween Mr. Williams and other 
workmen in the factory. (6) Mr. Howe had friends at the time 
who advised him to show his model to Mr. Hut hinson, the 
manager, and if he had not, I cannot see that that would make 
any difference ; he did, however, show the model to Mr. Hutchin- 
sen, and it was (I believe) sent off that day to Mr. Stephenson. 
(7) There was no public inquiry at the time as to the invention, 
and the reason why the recognition of his claim was deferred 
until 1846 was because no other public claim had been made to it. 
As soon as the invention was claimed by or for Mr. Williams, 
Howe’s claim was put forward by hiwself, and that claim was 
never publicly contrsdicted. Why Mr. R. Stephens.n only gave 
twenty guineas I do not know, and Iaw not aware that he named 
any sum ; but he, in company with Mr. Hutchinson, came to Mr. 
Howe, and he said he had given instructions for a preseut to be 
made to him (Howe), without naming the amount. 

Some time afterwards Howe was sent for to the office, and Mr. 
Cook gave him a cheque for the twenty guineas. 

As a further recognition he was made engineer at the Clay Cross 
Works, where both Mr. George Stephenson and Mr. Kobert 
Stephenson were largely interested, which situation he has heid 
up to this time, being upwards of twenty-three years. It perhaps 
may not be known that he had only been in Messrs, Ste phenson’s 
employment fifteen months when he brought out the link-motion, 
and that previous to that time he was unknown to either Mr. 
Hutchinson, Mr. Stephenson, or any other influential person in 
the factory, except Mr. L. Kirkuss, who was manager of the 
smith and boiler department. Mr. Howe went frow Liverpool to 
Newcastle, where he had never been before, and was employed by 
Messrs. Hawks in Gateshead, six months before he went to Ste- 
phenson’s, and no one holding any influential position had known 
him before, except the person | have named. How is it likely then 
that either Mr. Stephenson, Mr. Hutchinson, or Mr. Weallens should 
wish to favour him inthe matter? Besides, I know, and I think the 
world knows, that their characters were too high to do an unjust 
act to either Mr. Williams or Mr. Howe. 

Now, Sir, these are facts endorsed by people who do not hesi- 
tate to write over their real names, and equally would refuse to 
attack any one save manfully in self-defence. N. P. Burcu. 

78, Waterloo Bridge, May 17th, 1870. 

NAPLES INTERNATIONAL MARITIME EXHIBITION. 

Srr, —It will interest intending exhibitors to know that the British 
commissioners have received the following communication : 

Gentlemen,—The Italian Government will despatch to England a trans- 
port in June next, for the purpose of conveying to Naples, free of all 
charge, the objects selected for exhibition.—I am, Sir, your obedient 


servant, A. R. Acros, Hou. & e : 
41, Parliament-street, 8.W. 17th May, 1870. 





HOFFMANN’S KILNS, 

Srr,—I have only just noticed in the last number of THE 
ENGINEER the remarks of your correspondent from the Birmingham 
and Wolverhampton districts (on page 304, the last paragraph of 
the first column), on the trades’ union outrages upon Mr. E. 
Johnson at Manchester, in which reference is made to Hoffmann’s 
patent kiln ; and, from your correspondent’s remarks, he cannot be 
aware of the extensive adoption of this patent, as te speaks of Mr. 
Johnsou’s kiln as the first erected at Manchester, while one has 
been working there at the Bradford Colliery, for the past tree or 
four years. He further says, ‘There are, perhaps, nut more than 
half a dozen laid down in England, &c.” The fact is more than 
100 are licensed. Again, he spe aks of Mr. Johnsvun’s kiln as one of 
the largest kilns of the kind; this is not so, but it is a medium size 
for delivering 20,000 bricks per day. Many kilns are working on 
a much larger scale. 

In your article on the “Patent Kiln” in THe ENGINeEeR of 
December 3rd, 1869, you say ** Upwards of ninety are in use,” 
therefore your correspondent cannot have read your own remarks 
upon it. I send you a copy of your article and a descriptive 
pamphlet per book post, containing a list of licensees on pages 10 
and 11, 

I am sorry I did not see this before to draw your attention to it 
earlier in the week, but I shall feel much obliged if you will correct 
this mistake on the first opportunity. 

3, St. John’s, Wakefield, 

May 18th, 1870. 


HvuMPHREY CHAMBERLAIN. 


THE MOSELLE COLlLIERIES, 

Srr,—In your number of April 29th, you gave some particulars 
about the united collieries of the department of the Moselle (Za 
Sociélé des Houilliéres Reunics de la Moselle), which is actually 
being formed in France for the working of the coal be ds in the 
department of the Moselle. 

It may interest some of your readers to know that this large 
company is formed solely on the strength of the continued and 
now well-established success of Chaudron’s patent system for 
sinking shafts through water-bearing strata, of which you gave an 
illustrated description in your number for May 7th, 1869. 

The Moselle coal is under a stratuin which is much broken up, 
and so full of water that nearly all attempts to work it on ordinary 
plans failed completely. . 

It is estimated that in a few years before 1858 twenty-one mil- 
lions of francs had then been spent in fruitless attempts te sink 
shafts. Since, then, however, Mr. Chaudron has succeeded by his 
patent system in sinking successfully, at very reasonable outlay 
andin very short time, a number of shafts in the Mose/le andsimilar 
countries. This success it is which gave Mr. Jaral and sume of 
the other gentlemen named by you the idea of uniting in one 
powerful company a!] that coal property which, up to now, was of 
so very doubtful value. There is no doubt whatever that the coal 
produce of France will thereby be very considerably augmented. 

7, St. Peter’s-square, Manchester. HENRY SrmM0n. 





TELEGRAPH Work.—The total number of messages sent from 
the postal telegraph stations in the United Kingdom last week was 
180,674, which was an increase of 4810 on the previous week. In 
the weeks ending April 23. a 30, and May 7, there was an in- 
crease of 3118, 2087, and 12,85 








52 respectively on the weeks imme- 
diately preceding. Several persons have lately been sentenced in 
various parts of the country to fines, and, in three instances, to 
twenty-one days’ hard labour, for breaking insulators on the tele- 


graph posts. 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


_* PARIS,—MM. Xavier and Borveav, Rue de la Banque. 


BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden, 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.upuons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wourr, Bookseller. 
MADRID.—D. Josz Atcover, Editor and Proprietor of the 
. ** Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WILLMER and Rogers, 47, Nassau-sireet. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the 1 ining engi: ing journals 
pbs , Or QUALITY, of its circula- 
tion, advertisers themselves possess and satisfactory 

















TO OORRESPONDENTS. 


*,.* For the benefit of numerous correspondents, either anxious to 
become naval engineers, or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- 
pression for August 23rd, 1867 ; while the latter will obtain full 
particulars in THE ENGINEER for March 11th, 1870. 

*.* We cannot w to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

J. 8. N.— No. 

H. WaLker.—WNo doubt. 

H, N.—State the nature of the fouling. 

RESERVOIR.—On the night of the 11th of March, 1864. 

Vox.—Received ; thanks. There is no charge whatever. 

MILLSTONE Sam.—To cover the three ports, or, as you call them, “‘ holes,” of 
course.” 

W. W. (Channel Ferry).— We regret that we have not room to illustrate your 
scheme at present. 

J. M., sun.— We do not find that any patent for fire-bars has been taken out 
in the name you mention ; we are, therefore, unable to tell you whether it is 
still valid, 

Zeta.—We regret that we are unable to give you any information on the sub- 
ject. Write to Messrs. Spon, of Charing Cross. If such books are in 
existence they will be surc to know. 

T. E. M. (Wrex. ).—If you think proper to send us a letter for ** T. B.” 
we shall be happy to take charge of it until “7. B.” sends for it. We 
have not got his precise address. 

T. K. (Belfast).— There is no work on malleable cast iron. There is a treatise 
on the working of steel by Eade which may answer your purpose. Youcan 
obtain it from Messrs. Spon or Lockwood. 

R. E.—It is not probable that india-rubber tires were used for traction 
engines before Mr. Thompson took out his patent; we presume that he 
sutisfied himself by a careful search that his invention was novel. 

Four YEARs’ SUPPORTER. — It is not easy to advise you. Mechanical 
engineers, able to turn their hands to anything, get on well in New 
Zealand, but we are afraid there is less chance for a surveyor, Australia 
is about as good as England. If the Maori troubles were once settled, New 
Zealand would become a first-rate field for emigration. 

Fue..— The only mode of case-hardening with which we are acquainted con- 
sists in immersing the articles to be hardened in animal charcoal, ina 
luted box, and then exposing them to a bright red heat for some hours. 
There is no other way that will suit you, as the prussiate of potash process 
gives only a hard film. Wehave no doubt that your little boiler, if well 
made, will evaporate 7 lb. or 8 lb. of water per pound of good oil burned. 
The furnace to which you refer must be very bad indeed if it cannot melt 
more cast iron than you speak of. 

*,* Several correspondents’ questi shall have attention next week. 

ROOT’S PATENT BOILER. 

(To the Editor of The Engineer.) 
Sir,—Permit us in your valuable journal to dispel from the mind of 
yur correspondent, ‘* A Suff: from Explosions,” the assumptions he 

conceived ia reference to these boilers. (1 He says: “I can dis- 
cover no appliances for the circulation of the water,” &c. The water 
circulates in a perfectly natural manner, without the aid of complex 

“appliances "—the inclination of the tubes ca a most rapid circula- 

tion—the water courses through the bottom tu and front heads, 

returning down the upper tubes and back heads ; the smaller the tubes 

the more rapid is the lation, grea’ i 

incrustation from bad water, and are more effective, economical, 

safe. Itis true other fact tubul 

















ers of t 
cases increased the size of their tubes from 5in. to 7in., or even |: r ; 
we believe this is only in cases where the internal tube is 

establish circulation. 
most effectually overcome by the proper admission of uir into the large 
combustion chamber over the fire and beyond the bridge. (3) Leaky 
Joints: If your correspondent will take the [trouble to inspect a Root’s 
boiler at work he will perceive that all the elastic joints can be seen both 
at the back and front of the boiler. (4) Screwed Joints : Although the 
union of the head with the tube is made by a screw joint, there exists no 
chance of leakage ; the head is d on by hinery and proved toa 
very high pressure, heat causing the joint to tighten, and we believe 
practical engineers will agree with us that a good screwed joint of this 
description will not give way—indeed, many thousands have been work- 
ing without exhibiting signs of leakage. Many eminent e eers have 
inspected the boiler, and, without exception, have exp a very high 
opinion of its merits. We, therefore, fearlessly court the m rigid 








tly diminishing the possibility of | 
and 


tot“. 
(2) The “insuperable difficulty,” viz., smoke, is | Tid of the better. 


ployed by them in common—which means, in these days 
of iron and glass architecture, the whole range of material 
substances; but the engineer needs the refining influence 
of an eye educated to beauty which comes from the 
zsthetic elements of architecture ; whilst the architect, who 
lacks the stern element of the engineer in practical con- 
struction, is bat a feeble designer of paper castles, more or 
less pretty, and probably more or less impossible. 
And althouyh this is true, the fact that some great men in 
medizval days, like Buonarotti and Da Vinci, were at 
once great painters, sculptors, architects, and engineers, is 
sometimes adduced in proof of it, is scarcely in point, and 
certainly forms no argument in our days, when the whole 
field of action is so vastly expanded in both architecture 
and engineering as compared with those arts three or four 
centuries ago, why any man should now attempt to practise 
indifferently in both, or that any man, however naturally 
endowed, can practise as he ought in either, without large 
and long preliminary special study. Buonarotti and Da 
Vinci were what they were, not alone because of 
the universality of their ey but by reason of 
the barbarous times in which they lived, which at the 
command of Popes and Princes, obliged these great lumi- 
naries in the midst of surrounding gloom, to turn their 
beams in many different directions. 

It hardly needed, however, that we should preface 
with this little thesis a few remarks upon the dis- 
pute now pending between the architectural profession 
and one department of Government. A ministerial 
officer has called upon Mr. Barry, his father’s — the 
late Sir Charles Barry — successor as Architect to 
the Houses of Parliament, to give up to him all 
the original plans, working drawings, and papers 
connected with that vast building. The reason for 
the demand is plain and valid; it is desirable that 
Government should be in possession at all times of 
complete information as to all the unseen details of the 
structure, flues, drains, water pipes, vaults, &c.&c. The 
architect — that by custom of the professsion these 
designs are his, and that in fact he will not give them up 
without compulsion. Being further urged, he lays the case 
before the Royal Institute of British Architects, and asks their 
advice—inferentially, no doubt, intending to be ruled by it ; 
and hasreceived their unequivocal decision,su »ported by those 
of all the provincial architectural societies in the kingdom, 
that he is right in acting in accordance with the uniform 
custom of the profession by refusing to give up his plans. 
This decision is accompavied with an offer of sup- 
port, if necessary, in taking legal defence to compul- 
sion if attempted to be employed on the part of 
Government. At this, the present stage of this dispute, 
thus grown to be coextensive with the entire architectural 
profession, the 7'imes steps in, and, with that singular way- 
wardness, and unfairness, which, while always professing 
fair play, sometimes characterises that journal—declares 
the case to be one of genteel trades’-unionism. There is, 
according to the Times, no difference between the Man- 
chester Brickmaking Union and the united expression of 
the architectural profession of Great Britain—between a 
strike to prevent bricks being made by machinery, 
and the resolution of the architects to resist as a body an 
attempt to coerce by law one of their number to act in con- 
flict with the usages of his profession. It would be as 
silly as is this view for us to waste time in showing that 
there is no parallel between these cases. The matter must 
be rested upon its merits, and these, in our opinion, are 
wholly with the architects. The argument of the custom 
of the profession would itself go for little—it might be a 


boilers have in some | custom, and a very venerable and universal one, and 


yet a bad custom—and then the sooner it were got 
Bat is it so? On the contrary, 
it seems to us based on reality and good sense. Its 
origin was, very probably, that in retaining his plans, 
the architect, to a certain extent, secured a_ better 
chance of being again called in for additions, alterations, or 
repairs. Be it so—what can be more just and natural 
than that the architect who has completed a_build- 
ing with credit to himself and satisfaction to his 
employers should deem that he has a preferential or 
reversionary right to be again employed upon it. The 
t of the Zimes that the architect who has been 





investigation, and shall be pleased to exhibit it to friend or petitor. 
ee Patent “‘ Safe and Sure” Sectional 
rought Iron Boiler Company, 
28, Heneage-street, Birmingham, May 11th, 1870, 
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ORIGINAL DESIGNS. 

We do not often meddle with matters of professional 
architecture; not that we think architecture to be quite 
outside our domain, for we are catholic enough to recognise 
that no engineer is fully worthy of his title who is not 
something of an architect, nor any architect quite complete 
who is not a good deal of an He arn The engineer and 
architect must know how to deal with every material em- 
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ar, 
paid for his designs is guilty of a breach of contract in not 
delivering them up to his client, is a mere fallacy. The 
architect is paid not for the material paper designs, 
but for designing and superintending the execution 
of the building, with all that these include. The 
designs, the sheets of paper and “papers,” «¢., speci- 
fications, contract drafts, &. &., are his own tools, his 
roperty, as much as a tailor’s patterns or a shoemaker’s 
aos are their properties, which undoubtedly they are not 
paid for with the coats or shoes. They may be outward and 
visible exponents of that knowledge which has been made 
available for his employer; but it is the knowledge, the 
latter has contracted for and received. As Mr. Tite, 
himself an architect and a member of Parliament, also 
pertinently said, a house might be directed, superin- 
tended, and completed by a capable man without any 
drawings at all. Let Government or anyone, employ 
Maudslay or Penn to construct a large engine, or 
any piece of machinery, calling upon them for the 
design, and merely exercising the control of stating 
requirements and 5 iggy | the designs when sub- 
mitted—who would dream of demanding from such a firm 
of engineers, not only the concrete — or machine, but 
that, when started, all the desigus and working drawings 
should be given up to him as his property likewise? 
Where is such a principle to stop, or why might not 
it be extended even to the models from which the 
castings were made for the engine or machine. The 
cases are the same, and the argument that is raised 
og the architects of the necessity of removing all 

e hidden details of a a might be, with equal 
force, urged by the purchaser of the engine. 

The architects’ custom is not a groundless or unfair one, 
although we think it may become an abuse, if for the sake 
of adhering to the reversionary power it infers he should 
refuse any reasonable information required subsequently by 





his client. But if this demand for subsequent information 
extends to requiring a complete set of plans of the edifice, 
we think the architect is quite justified in refusing these 
except upon condition of being paid for them, for be is then 
asked not to design an edifice, but to dispose of his designs 
for it, ie, of his stock-in-trade, or tools; and in this 
matter in present dispute it seems to us that there ought 
to exist complete plaus of every public building under 
Government control, to the extent of showing all structural 
details, all } in some one public depository, and that 
a good beginning to such a collection might now be made 
by ordering from Mr. Barry such a set of plaus of the 
Houses of Parliament, and payiug him for them. Here- 
after it will be, no doubt, possible—though not asthe 7'imes 
suggests—to stipulate that the archit~ct of every public 
building, important or not, shall, as part of his engagement, 
furnish, op its completion, a complete set of plans of it. On 
his part he will be quite justified in requiring a fair amount 
of additional remuneration to meet the cost of such plans. 
But it is these copies, not the wvrigivuals, which should be 
handed over to the clieut, public or private ; fr there is 
indubitable force in the statemen's made ty the architects, 
that the originals should be avcessible in all time in their 
offices, in case of dispute as to insurance, title, trespass, 
lights, and a thousand other contingeucies. 

This dispute is but one example of the harsh and ungra- 
cious dealings of the preseut Government with executive 
departments on the pretence of economy. It would pro- 
bably never have been heard of had not a metailurgist 
been appointed to superintend the heating and ventilation 
of the Houses of Parliament, instead of some one conver- 
sant with engineering or architecture. 


COAL-BURNING LOCOMOTIVES, 

A COMPLETE treatise on the various devices which have 
been suggested, patented, or employed, to enable locomotive 
engines to burn coal instead of coke without smoke, would 
constitute a very bulky volume indeed. Yet the number 
of such devices in actual use in this country, and at this 
minute, is exceedingly small. Locomutive superintendeuts 
have apparently arrived at the same couclusion as many 
other thoughtful engineers, whu accept the fact that while 
it is possible, under all circumstances, to burn coal without 
smoke, it is very frequently not worth while to resort to 
the appliances essentially necessary to securing this end. 
In plain English, it does nut pay to prevent or consume 
smoke when the prevention or consumption can only be 
effected at the cost of loss of power, or by the use of com- 
plex and expensive boilers, fire-boxes, and swoke prevent- 
ing apparatus. In the neighbourhood of the metropolis 
and large uon-mauufacturing towns our railway companies 
find it cheaper to buru a smokeless, or nearly smokeless, 
coal, than to resort to the use of a coal perhaps a shade 
less expensive, which can only be prevented from giving 
out clouds of smoke by great care, incessant attention on 
the part of the stokers, aud the adoption of fire-boxes and 
boilers troublesome to make and costly to repair. One by 
one all the so-called systems of coal burning are disappear- 
ing from our great railway lines, and the normal type of 
locomotive furnace of the present day is identical with that 
of a period when the general consumption of coal in loco- 
motives was a thing yet undreamt of, with the addition 
of a brick or fire-clay arch, and a scoop deflector, supple- 
mented by a steam blower in the chimney. The subs‘itu- 
tion of coal for coke in locomotive working dates back as 
far as 1837, when Gray aud Chanter introduced modi- 
tied grates. They were followed by Dewrance and 
a host of others ; and it is indisputable that very 
smoky coal indeed has been burued with ut causing any 
great annoyance to the public, by the use of various devices 
more or less complex. It must be borne in mind that 
the first locomotives ever worked, burned coal only ; 
but such Iccomotives as those of Blenkinsop, Trevithick, 
or Stephenson, constructed previously to the Rocket, did not 
convey passengers. They were worked, not before the pub- 
lic, but in comparatively isolated districts where smoke was 
not regarded as an especial evil to be complained of ; and 
the substitution of ane: for coal may be regarded as a 
refinement introduced to please the tastes of a totally 
different race, at a allel when every item of railway 
expenditure was calculated on a princely scale. As soon as it 
was discovered that the possession of railway shares did 
not necessarily augment a man’s income, first steps in 
retrenchment commenced, and costly coke gave way to coal. 
No engineer ever doubted that as much steam could be 
made with coal as with coke in a given time—though some 
individuals, not engineers, entertained serious doubts on 
the subject—and the best endeavours of inventors were 
therefore confined to finding out and embodying in prac- 
tice those conditions under which coal could Be burned 
without smoke; and as the manner of many inventors 
is, they, as a body, always used the most bituminous coal 
they could get. ‘The result was that smoke was kept down 
with difficulty in costly boilers. It remained for the pre- 
sent generation of locomotive superintendents to find out 
that the best and cheapest remedy for smoke is to burn a 
coal which only makes it in moderate quantities. No 
heavily smoking coal has ever yet been burned in locomo- 
tive fire-boxes without causing a nuisance, or entailing more 
trouble than it was worth; and so we find that in all loco- 
motives of the latest type, with a very few exceptions 
indeed, the old-fashioned horizontal grate and approxi- 
mately cubical fire-box is used, just as though coke was to 
be burned, a brick arch and a scoop being the only addi- 
tions to an arrangement dating back to the year 1832. We 
believe it would be difficult to pick out half-a-dozen loco- 
motivesin England built during the lasttwelve months,and 
excluding the South-Western Railway, in which combustion 
chambers, step grates, steeply inclined grates, or 
midfeathers can be found. Where these things 
exist now they are or done away with. For 
example, Mr. Martley, of the London, Chatham, 
and ver Railway, has greatly modified the boilers of 
nearly all his heavy mixed engines of the “Swallow,” 
“ Stork,” &c. class. ese engines had oye oe of 

t length and — ae by a midfeather, 

e boilers being, for the most part, flush, These fire- 
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boxes have been taken off and replaced with square, or 
nearly square, boxes of the old coke type, the outer shells 
rising above the boiler barrel instead of being flush with 
it. The side frames have been cut so as to bring up the 
cross tiil-plate close to the tires of the trailing wheels 
The size of the foot-plate remains unaltered, but the whole 
engine is shortened by about l5in. The effort, zesthetically 
considered, has been to convert perhaps the ugliest engines 
in England into very good looking locomotives ; while as 
regards coal, the change has been attended by an immediate 
and remarkablediminution inthe fuel accounts. If anything, 
the engines make less smoke since the alteration than they 
did before, even with the same coal. We fiud it not easy 
to doubt that other locomotive superintendents will follow 
Mr. Martley’s example. 

It may be taken as proved that no locomotives exist which 
do not give out smoke if a bitumiuous coal is burned on 
their grates. It is true that such coil can be burned in 
many engines without much, or perhaps any, smoke ; but 
in practice this end is never secured. To burn bituminous 
coal without smoke under any circumstances requires more 
care and skill than can be expected from an ordinary stoker; 
and it is also essential that the engine should be moderately 
loaded. The great principle of all smoke-burning furnaces 
is to secure intimate mixture of the gases with a sufficient 
quantity of air; but this requires time, or space, which may 
be taken as equivalent terms. It may be quite possible to 
burn coal without smoke at the rate of 20 lb. per foot of 
grate per hour, when it would be impossible to burn double 
the quantity without producing dense masses of smoke ; 
but a stoker firing an engine struggling with a heavy load 
will do all he can to burn as much coal as he can in a given 
time. Tbe result may be seen on any North-country rail- 
way. As mitigauts of smoke, the brick arch, the scoop, and 
the blower are as efiicieut as any more complex and expen- 
sive devices ; and as the best result to be had in practice is 
apparently only a mitigation of the evil, whether the smoke 
preventing devices are costly and complex, or cheap and 
simple, cheapness and simplicity are naturally preferred, 
Aud, after all, is the production of some smoke such a very 
serious evil! Where smoke in any form is intolerable, or, 
at all events, untolerated, it seems there are but two ways 
of getting rid of the nuisance. The first is to burn coke ; 
the second to use a smokeless coal, 


REGISTERING DESIGNS. 

ConsiDERING the great number of things only worthy of 
registration that anuually appear on the patent lists ; that 
many meritorious inventions are patented merely with a 
view to a public registration of priority of invention ; 
that the whole business of registration—in favourable con- 
trast to that of patenting—can be done through the post- 
office from any part of the kingdom ; and, above all, that 
a provisional registration, giving protection for one year, 
costs, in the matter of fees, ten shillings, it has often been a 
wonder to us that the Designs-otftice is not oftener applied to. 
The last advantage of giving a year’s protection for ten 
shillings, and, above all, of doing so through the Post, thus 
getting rid of agents’ charges, ought to be a powerful 
argument with the too often impecuuious inventor. Look- 
ing to the great proportion of patents that are only 
provisionally protected, the neglect of the registration for 
the Patent-office appears all the more strange. It is true 
that complete registration, costing ten pounds, only lasts 
three years. But no more does a patent, costing twenty- 
five pounds in fees, and, with the agent’s charges, often 
double, unless it be renewed for five years more by the 
payment of another fifty pounds. And how many come to 
this stage? Not one-half of the whole number, while 
only 3 or 4 per cent. pass the Rubicon of the hundred 
guineas at the end of the seventh year. Asa matter of 
fact, the successful patents are those of the persevering 
people who re-patent the improvements—often completely 
changing the face of the original invention—suggested by 
praciical trials. In the mean tiie, the twenty-tive pounds 
and the agent’s fees ave possibly a heavy pull for a young 
man, while nothing would prevent him from patenting his 
completed invention after working under the protection of 
the three years’ registration. At the same time we would 
not be understood as stating that the registration of a useful 
ariicle atfords a protection of the same kind as that by a 
patent; though, on the other hand, no more does a patent 
afford protection toa principle. By departing from little 
more than the shape of a thing, the succeeding patentee in 
many instances nullifies the grant to a predecessor. But 
let us examine more particularly the province of the Regis- 
tration Office for Designs. 

A number of different Acts have been passed since the 
first in 1787 for protecting ornamental designs, principally 
calico priuts. At last, by Acts passed in 1843 and 1853, 
similar protection was afforded to articles of utility. By 
them protection is given to the shape or configuration of 
any article, “ whether it be for the whole of such shape or 
configuration, or only for a part thereof.” It does not pro- 
tect “any mechanical action, principle, contrivance, appli- 
cation, or adaptation;” nor the material of which the thing 
is made, But then, in a very great number of practical 
cases, the mechanical action is absolutely dependent upon, 
and inseparable from, the shape of the article. As at the 
Patent-otlice, so here no warranty of soundness is given 
by means of any preliminary examination, We have 
stated that the principle of provisional registration 
is carried out in the Designs-oflice as well as at the 
Patent-office. A copyright for one year is given to the 
@riginator, as also to the proprietor, of any new design 
“for the shape or configuration either of the whole or of 
part of any article;” the “shape or configuration having 
reference to some purpose of utility, whether such article 
be made in metal or any other substance.” During the 
year the proprietor may sell the right of applying it, but 
must not, under penalty of nullifying the copyright, sell 
any.articie made according to the design. This can only 
be done after a complete registration, by which a copy- 
right of three years is given to the author, under the 
same terms as for the provisional registration. Briefly, 

visional registration gives the right of selling the design, 
Sut not the article made according to the design, 


| contaminates the natural watercourses of the country. 
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By a special order of the Board of Trade the time of the 
provisional registration may be lengthened out by six 
months, making eighteeu months ir all. The amount of 
novelty required is that the design must not have been 
published in at least Great Britain. The fee for provision- 
ally registering a design for one year, affording protectiun 
during sale or putting to work, is only ten shillings; the 
fee for complete registration for three years is ten pounds. 

On sending the money by a Post-office order, together 
with the design and description, to “The Registrar of De- 
sizns, Designs-office, London, S.W.,” provisional or com- 
plete registration can be at once obtained. Any communi- 
cation or inquiry, similarly addressed, is at once responded 
to. The Registrar has to be furnished with two exactly 
similar drawings, with a written description, with the title 
of the design and name and address of the person claiming 
to be the proprietor. For the drawings and descriptions 
there isa regulation maximum size of 24in. x 15in., with a 
blank space left on one of the sheets of 6in. x 4in. for the 
certificate. At page 323 we give the full particulars, from 
the directions issued by the office. Every article registered 
must be marked as such, but a penalty is imposed on so 
marking a new article after the expiration of the registra- 
tion. The drawings of the designs for which the registra- 
tion is expired can be examined; but with unexpired de- 
signs this can only be done in the presence of the Registrar 
hunself, and copied solely under a judge’s order. We may 
mention that, in several important patent cases, the registry 
has been lately successfully searched with the view of 
proving prior publications, 

There can be no doubt that the Office for Registering 
Designs would acquire very much greater importance if it 
afforded protection without instantaneous publication. In 
this way it contrasts unfavourably with the Patent-office. 
Ornamental designs are not open to the public until their 
expiration, but useful designs are. If only one month of 
secresy were grauted, time would be afforded to an inventor 
to look about him, and determine whether his invention 
might be worth a patent. Registration would thus, at less 
expense, take some of the main functions of the provisional 
protection of a patent. Another drawback is no doubt 
the fact that only one shape of the same thing can be 
registered. This also evidently limits the safe employment 
of the office in some cases. 


THE CONVEYANCE OF SEWAGE. 

Tur best means, and those most efficient in a sanitary 
point of view, by which to ——— the removal of the 
sewage of large cities aud towns, have not yet been decided 
upon in that definite and conclusive manner which ought 
to characterise all the arrangements connected with matters 
of national importance. So far as the metropolis is con- 
cerned the question is virtually settled; but the different 
systems that prevail in Liverpool, Manchester, Dublin, 
and other cities possessing large populations, indicate 
unmistakeably that great diversity of opinion exists 
on the subject. There is little doubt that, in many 
instances, the adherence to any one particular plan 
of operations is due solely to the circumstance that 
town or district has committed itself to that plan, and 
prefers continuing to use it rather than submit to a 
troublesome and inconvenient change. This is by no 
means an uncommon thing in numerous other matters with 
respect to municipal and local jurisdiction. Without 
entering into the details of the various methods proposed, 
patented, experimented upon, and rejected, it will be sufti- 
cient to class them as all included under one of two 
general principles. The first is that which effects the 
removal of sewage by water carriage, that is by sewers and 
drains; and the second comprises all other means and 
agencies not comprehended in the former. Briefly, these 
two systems may be appropriately termed the water 
carriage and the non-water carriage systems. The fact 
that London stands committed to the water carriage 
principle does not necessarily imply that that is the better 
of the two, or that others possess no merits or advan- 
tages of their own. It is only after an impartial and 
deliberate investigation of the separate systems that a fair 
estimate can be made of their respective value. <A large 
amount of interesting and, what is more to the point, 
reliable information on this subject has been obtained by 
the Rivers Pollution Commissioners, and placed before the 
public in their recent report. ‘The candid and disinterested 
manner in which these gentlemen conducted their inquiry 
sufficiently proves that they had no other object in view 
save the elucidation of the truth, and effecting a thorough 
and stringent investigation into every fact that had a proper 
and significant bearing upon the matter at issue. 

It follows as a necessary consequence that wherever the 
water carriage system is in operation the houses are sup- 
plied with closets, whereas in those instances in which 
another method of removing sewage prevails they are 
fitted with privies. What our own ideas, and those of the 
inhabitants of the metropolis, are with respect to the latter, 
would be truthfully represented if we could imagine our 
feelings on the supposition that every water-closet in Lon- 
don was removed and replaced by a privy. Nevertheless, 
in many towns and rural districts the introduction of 
water-closets is opposed with the greatest vehemence and 
hostility. So strung was this feeling at one time in 
Manchester, that when the corporation made an applica- 
tion to Parliament for the construction of water-works, 
they asked for powers in their bill to enable them to levy 
one guinea per annum for every house subsequently pro- 
vided with a water-closet. Whatever effect this might 
have had upon the superior classes of habitations, it would 
undoubtedly have totally prevented the introduction of the 
closet into those of an inferior description, where they are 
most needed. Theargument most urgently and confidently put 
forward by the partisaus of the non-water carriage system 
against the other is that the latter directly pollutes and 
It 
must be admitted that there is a great deal of truth in this 
asscrtion; but at the same time itisno valid argumentagainst 
the water carriage principle, because although the polla- 
tion of rivers and streams is unfortunately but too frequent 
a concomitant and a result of that system, it is not neces- 
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sarily so. Were this pollution an inevitable consequence 
of the conveyance and removal of sewage by water, then 
that method would stand condemned, not only in a sanitary, 
but in every other point of view. But in reality this 
objection—which is specious even when examined theo- 
retically-- will, before long, practically cease to exist. It 
has ceased to exist in many localities where its influence 
was widely extended and pernicious to the last degree. Owing 
to the stringent measures adopted, however tardily te | 
reluctantiy, by the sanitary authorities, some of our towns 
have adopted sewage irrigation, and no longer convert the 
nearest watercourse, as heretofore, into a wholesale receptacle 
fur refuse of the most abominable description. If the re- 
port of the commission to which we have alluded receive 
that attention and consideration to which it is entitled in 
the cause of the public welfare, it will shortly be a penal 
offence to discharge sewage or refuse of any kind into any 
river or stream whatever. 

When we investigate a little further the pros and cons 
of this question, it will be found that the opponents of the 
water carriage plan claim a complete immunity for their 
system from the evil which they allege accompanies the other. 
A few facts collected by the commissioners in evidence 
which we shall presently advert to, proves this counter 
assertion to be utterly untrue. Omitting the pollution 
caused by manufactories and industrial establishments as 
for the moment foreign to the comparison, the streams in 
the neighbourhood of towns where privies were used in- 
stead of water-closets were shown by analysis to be 
nearly as much contaminaced as those which flowed 
through towns where the Jatter were employed. Theo- 
reticaliy the privy system will stand a favourable examina- 
tion, but practically it proves wofully defective. If the 
cesspools were always water-tight, if they were at a proper 
distance from human habitations, if their contents were 
always sufficiently dried by the ashes thrown upon them, 
and if they were properly attended to aud emptied when 
they required it, then possibly the soil, the air, and the 
stream might escape pollution. But how does the actual 
working of the principle bear out these very partial and 
one-sided suppositions $ As facts, proved incontestably 
before the commissioners, the cesspools are not water-tight, 
are not at a sufficient distance from human dwellings, 
their contents are not dried by the ashes added to them, 
and they are not properly attended to and cleaned out at 
regular periods, Consequently the soil, the air, and the 
natural watercourses are polluted, the immunity from this 
evil assumed by the advocates of this method is devoid of 
foundation, and were we to inquire no deeper into the 
matter, there would be nothing to mark any relative 
superiority on either side. It would be to little purpose 
to mention a number of independent instances where the 
privy system is in full operation, and where, in order to 
abate the nuisance, it has been necessary to connect them 
with the town drains in order to get rid of their liquid 
contents. Let us select an example on a large scale, and 
one in which a very able and energetic local administration 
and strict police regulations prevail. Let us take the town 
of Manchester, where the management is very superior to 
that which prevails in places of inferior size and import- 
ance. In that town, among the poorer districts, the privies 
and ashpits are in a chronic state of overflow and filthiness. 
Even in better parts of the town there are long rows of 
houses standing back to back, separated by an interval of 
only about 30ft. This narrow passage is divided by a 
still narrower lane, on each side of which are the privies, 
one to each house, or sometimes in pairs, each pair havin 
a common ashpit. The emptying of these “ middens,” 
which includes twenty or thirty at a time, is accomplished 
at night, the contents being wheeled along the whole 
length of the narrow middle passage. Is it to be 
imagined that this can be done without poisoning 
and contaminating the air in the vicinity ; or does 
the corporation suppose that because it is effected when 
people are asleep, and they do not perceive the abomi- 
nable smell, that it is, therefore, innoxious and inoffensive ? 
We may now allude to a circumstance in connection with 
this system which exhibits it in all its deformity, and dis- 
plays its most revolting aspect. The scavengers divide 
the contents of the ash pit into wet and dry. ‘The former 
is conveyed, or rather imagined to be conveyed, to the 
manure depOt; the latter is carted away to any convenient 
plot of ground which requires to be filled up—in a word, 
“where rubbish may be shot.” To make this distinction 
between the wet and dry contents—-or, under the circum- 
stances, to attempt to make this distinction—is a practical 
absurdity, although there is little doubt that many would 
vigorously assert that it is made. These plots of land 
where rubbish may be shot, gradually become filled up 
with this objectionable stuff; houses are built upon 
them, and is it a wonder that “typhoid fever, scarlatina, 
diarrheea, and other zymotic diseases commit fearful 
ravages amongst the populations exposed to such pesti- 
ferous influences?” If this sort of foundation has been in 
vogue from early times, Manchester may be correctly 
described as a “collection of houses erected upon human 
dunghills.” Not as an apology, but as a vindication of this 
forcible language, we quote the following brief paragraph 
from the report. “There is now a ‘tip’ in a ravine at 
Colyhurst, on the north side of Manchester, where the 
land is thus being raised fifteen to twenty feet over man 
acres, by the gradual accumulation of filthy rubbish.” It 
may also be mentioned that the proof of what the rubbish 
consisted was readily arrived at by analysing a sample of 
the water cyntained in a pool at the bottom of this tip, 
which fairly represented rain that had trickled through 
the disgusting mass. The average of two samples of this 
water contained in a hundred thousand parts 197695 parts 
of total solid matters in suspension, and was considerably 
richer in putrescible ingredients than any water-closet 
sewage which ever came under the observation of the 
commissioners. This explains the reason why it is so diffi- 
cult to sell the so-called manure which composes the other 
— of the contents of the ashpits. It is, in fact, worth- 
ess. 





ding the sewage question as consisting of two im- 
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the vicinity of human dwellings, and the other its subse- 
quent utilisation —it must be admitted that the water 
Carriage system effects the first in a manner that is impos- 
sible of achievement by any other means, There is no 
necessity of alluding to the superior cleanliness, and to the 
almost invisible avency by which this is accomplished, 
which are in perfect consonance with English tastes and 
habits. On the other hand, the rival principle does not 
remove the sewage from the neighbourhood of human 
habitations; and, where it does accomplish this partially, 
it is by means that are highly offensive and oo 
With regard to the second part of the question, the non- 
water carriage method saves about four-tifths of the faecal 
matter of the population, mixes it up with a large quantity 
of ashes, and conveys it to the land, at a much greater cost 
than it is worth. The water carriage plan carries the 
whole of the foecal matter away in a fresh condition, 
while that transported by the other plau is putrid. 
The aryumentum ad hominem is usually regarded as an 
element of weakness in the party employing it. It is, how- 
ever, sometimes singularly conclusive, and, applying it to 
our present comparison, it might be fairly stated that no 
one who had tried the water carriage system would for a 
moment ente: tain the idea of returning to privies and cess- 
pools. But the same opinion does not prevail on the other 
side. On the contrary, the majority of those who have 
been condemned to endure the inconveniences and disad- 
vantages attending the absence of water-closets would 
willingly adopt them, and place themselves under the same 
réyime which makes London the best drained city in the 
world, 








ZERAH COLBURN. 

Ir seldom falls to the lot of the journalist to discharge a 
saider duty than that which we have to perform to-day in an- 
Lo incing the death of an engineer for several years connected 
wich this paper, and whose name will be familiar to each one of 
our readers. On the 27th of April Zerah Colburn was found 
lying in an orchard at Belmont, near Buston, U.S.. whither he 
had wandered a day or two before from New York, mortally 
wounded in the head by a pistol shot fired by his own 
hand. Not yet dead, though dying, he was borne to the county 
hospital, where he expired a few hours afterwards. In this way 
has passed from amongst us an engineer whose abilities were 
sufficient, had they been but wisely directed, to raise him to any 
position that a member of the profession can reasonably hope to 
attaiu. Of the causes that led him to commit suicide it is not 
our place to s}-eak. 

To tell the tale of Mr. Culburn’s life would be to place on 
record the biography of a man blessed with enormous mental 
powers; but, alas! too little permitted to be governed 
by those influences which tend to make a man not only 
great, but good. Such a narrative must proceed from 
other pens than ours, Of his connection with this journal 
it is, however, necessary that we should say something, 
and that something we may preface by stating that Mr. 
Colburn was born in Saratoga, State of New York, in 1832. 
Asa boy he eariy manifested wonderful powers of memory, a 
passion for mechanics which influenced his whole life, and ex- 
traordinary euergy and fitfulness of character. All things by 
turns—office boy, clerk, actor, poet, ageut, eugineer—but nothing 
long—he found his way to this country in 1857. For some- 
time previously he had devoted his attention with considerable 
steadiness to journalism, and in 1858 he was already a practised 
writer for the scieutific press. His abilities attracted the atten- 
tion of the founder and editor of this journal, and, at his 
request, Zerah Colburn wrote several articles, which were of so 
high a character, that he was ultimately appointed to an iuftuen- 
tal position on the staff of Tak KncIvg: R—eventually, for a time, 
occupying the pust of editor in charge, while the responsible 
editor and proprietor was absent on the Continent through ill- 
health.* The leading articles written by Mr. Colburn during 
this perivd have never been excelled in vigour, accuracy, and 
elegance of style. Nothing like them had ever before appeared in 
arcientitic journal, Itis to be regretted that they subsequently 
manifested in a few cases a lack on the part of their author of 
that spirit of strict impartiality which should be a distin, uish- 
ing feature in an influential journal. Owing to this, and other 
causea, on the considerativn of which it is not necessary to enter, 
Mr. Colburn ceased, in November, 1864, to have any connection 
whatever with the editorial department of THe Encrnenr, 
although for a few months he was an occasional contributor to 
its pages. But even this connection, slight as it was, ceased in the 
spring of 1865. 

Of the attitude subsequently assumed by Mr. Colburn towards 
Tue EnGIncer we preter to say little or nothing. To speak 
favourably of it would be affectation; to teil the truth would 
be ungenerous to the memory of the dead. The facts are 
already familiar enough to many, beyond whom it is needless 
that any knowledge of them should exteud. It is, however, not 
unreasonable to suppose that even at that time his mind, natu- 
rally ever restless and impulsive, had begun to lose its balance— 
that the insanity which has culminated in this last sad tragedy 
had alrvady begun to develope itself. 

Those who best know us will be most ready to believe that we 
find it impossible to speak of Mr. Colburn’s melancholy death 
without deep sorrow. That in this country he has left few 
friends and many foes, as the result of a peculiar temperament 
which would not brook a mument’s contradiction, is, we fear, 
but toocertain. We trust that the good angel Charity will efface 
with tend-r hand the record of poor Colburn’s faults, and leave 
for another generation the memory only of his virtues, his talents, 
and his good deeds. 








THE MerTRopouiTan RaiLway.-At the instance of the City 
Lands Committee, workmen have been busily engaged in putting 
up temporary erections in the new Queen Victoria-street, City, 
with the full approbation of the Metropolitan Board of Works, to 
whom the street belongs, and who, with the corporation of Lon- 
don, are opposing the deviation of the Metropolitan District Rail- 
way to the Mansion House, to show the manner and extent to 
which the proposed extension would affect the new thoroughfare 
in its general appearance, and the public convenience it is designed 
to afford. These temporary erections have been raised to indicate 
——- the arrangements which the company propose to make 

or lighting and ventilating the mtended Mansion House station 
on their line, in the event of their obtaining parliamentary powers 
for the purpose. 


* We find it stated in several of the American 
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SOUTH WALES INSTITUTE OF ENGINEERS. 


THE usual general meeting of the members of the South Wales Insti- 
tute of Engineers was held at the Town Hall, Newport, Mon., on 
Thursday, the 5th inst. In the absence of the president, Mr. W. T. 
Lewis, Mr. R, Bedlington took the chair, and there were «]so present 
Messrs. Lionel Brough, Government inspector, T. D. Steel, J. 
Cox, E. Richards, W. L. Austin, M. Truran, D. Evans, J. Simp- 
son, W. Thombs, W. B. Monks, T. Whitwell (Stockton-on-Tees), 
T. Barnes, Hy. Lewis, T. Carnow, T. G. Davies, J. Brogden, 
Geo. Birbeck, M Hates, R. H. Richards, A. C, Jones, A. J. 
Stevens, C. A. Harrison, J. Bladon, jun., H. H. Huzzey, Hy. 
Trump, A. Bassett, J. Murphy, D. Rees, Jacob James, Christopher 
James, John James, W. Adams, J. T. Edmonds, J. Wilkinson, 
T. Forster Brown, RK. 8. Roper, 8. Holmes (Forest of Dean), E. 
Brigden, &c. Models and plans were exhibited of Mr. Whitwell’s 
stove for blast furnaces; of the “Special” steam pump (Cameron's 
patent), by Messrs. Steel, Rake, and Co., which cau be advan- 
tageously adapted fur pumping in collieries; and of Bérard’s coal- 
washing machine.” New members:—The following gentlemen 
were admitted members of the Institute:—Mr. John Batey, 
viewer, Newbury Colliery, Coleford; Mr. R. Lonie, viewer, New 
Tredegar; Mr. James Partick, viewer, Blaina; Mr. J. T. Green, 
viewer, Tredegar; Mr. Henry Le .is, assistant engineer, Mardy, 
Aberdare ; Mr. Leyshon Morgan, «assistant engineer, Mardy, 
Aberdare; Mr. Daniel Phillips, mining enzineer, Newport, Mon.; 
Mr. J. A. Jackson, manager, Messrs. Duboury’s works, Cardiff; 
Mr. W. Stewart, colliery agent, Blackwood; graduate, Mr. Wm. 
David Bedlington, Blaengwawr Collieries. 


THe Comparative Merits OF LARGE AND SMALL TRAMS FOR 
CoLLiery USE, 

The discussion of Mr. J. Brogden’s paper on this subject was 
resumed. 

A gentleman formerly connected with a colliery inthe Aberdare 
Valley gave some interesting particulars of his own experience, 
and he prefaced by remarking that in looking over former dis- 
cussions the first thing that had struck him was the necessity for 
a definition of large and small trams. The dimensions of all 
the trams he had experimented with were as follows :—Length, 3ft. 
Gin. inside measure ; breadth, 3ft. lin. ; depth, Lft. Gin. ; size of 
the wheels, 9}in. ; distance between wheel, lft. Sin. ; width of 
gauge 2ft. 2in. ; and the trams he was now working were exactly 
the same, except that the gauge was lft. 9in. The weight of the 
tram was in round numbers 3 ewt. ; he had weighed one on Monday, 
and found it was 2jcwt.and 141b. It carried 8 ewt. The axle 
was of round iron, and its diameter was lgin. The frame was of 
oak, 4in. by 2jin. ; cross bars, din. by ljin. ; the bolsters, or what 
carried the axles (oak), 5jin. by 2}in.; the boards at the bottom 
(elm), lin. ; sides and ends, fin. ; angle iron, ljin. by jin. ; bolts, 
fin. by gin. and five-sixteenths of an inch ; the weight ot wheelsand 
axles for one tram, 115 lb.; and weight of pedestal, 21 Ib. ; 
cubical inches, 27,792. With these trams horses have nothing 
whatever to do except on the main roads. Boys run them about 
the roads wherever they have to go. At the colliery spoken of 
all the cross-headings were self-acting inclines ; the horses only 
went on the level roads, neither did they where he was working 
at present. The cross-headings were driven in the first instance 
with small trams at 3s. 4d. per yard, instead of 5s. 10d. with the 
large trams and horses ; for double turns 3s., instead of 5s. 6d. for 
single turns, making a difference of 2s. 6d. in the cross headings. 
In the level headings and with ponies the price was the same. Not 
having to take the horses into the stalls, they saved 2ft. of 
**blowing ” the top in the stalls. The top and bottom were very 
hard, and in consideration of saviug the blowing of 2ft. of top, 
instead of the horse guing into the stall, the collier or his boy 
brought the traws to the tup of the incline, where the pony wasin 
waiting. The agreement they made with the colliers was that 
they (the colliers) would thus run the trams a distance of seventy 
yards instead of blowing 2ft. of top, so that all the pony or horse 
work in going to each man and fetching a single tram was saved 
by the boys bringing the tram to the top of the incline. They had 
therefore not only a saving of 2s. 6d. a yardin cutting, buta great 
saving in pony work. At the time spoken of the colliery was 
raising 150 tons a day. There were three inclines of 550 yards 
each in lenzth. There were four ponies, and the cost per day, 
ponies and incline, raising 150 tons, was £1 12s. The next saving 
was, that because they blew no top down in the stalls, neither 
did they in the cross headings, there was more than ample room 
for the rubbish, for very little was made. They had not sufli- 
cient to gob one-half the workings, and they did not bring out a 
single tram of rubbish from the colliery except there were a fall, 
and that fall was between an open working and the pit. -If the 
fall were beyond the open working it was taken into the stalls, 


| Beyond that tuere was not a single tram of rubbish brought out of 


apit of 21t. 8in. There was also a saving of labour in the taking 


| of the rubbish to the different parts of the coiliery, and they had | 
not had a single man and horse in the pit at night to prepare for | 


the next day’s working. All this had resulted from the adoption 
of small trams. The next saving was as to the hauling. At the 
time he spoke of he believed that throughout the Aberdare Valley 
the wages of the hauliers were 3s. 4d. aday. They tad alsoa boy 


with each pony or horse, at 8s. a week, making 5s. for the driver. | 


He had reduced that by the small tram to 2s. 3d., with this differ- 
ence, that the boys who now weut with the horses had to open and 
shut the doors as they went along, whereas previously they had a 


| boy to each door, and they had to keep the same number of boys 





that they had doors in the pit. 
half the hauliers’ wages, independent of the saving of hauling 
rubbish in the different parts of the pit, and the blowing of the 
top; moreover they saved the ‘‘ dusters.” He might add that he had 
now ponies working the trams he had described, and bringing 
fifteen to twenty trams each journey, and with a main road of 
1900 yards, and sending the trams down an incline of 200 yards, 
the cost for boys, hauliers, and all that, did not cost more than 
4d. aton. There was one remark as tomenand boys. If twomen 
were working, the one who was chiefly occupied in filling the coal 
claimed the same wages, suy 5s, a day, as the cutter of coal. But 


with the small trams a boy could fill the coal at 2s. or 2s, 3d. a | 
The speaker | 


day, and the collier could get 10s. or 12s. a day. 
argued that the small tram was therefore advantageous both to 
the collier and to the colliery proprietor, Then as to the quantity 
of small coal made, he found no difference between large and 
small trams; or rather, in his experience, the percentage was in 
favour of small trams. All the facts having been inquired into 
and fully ascertained, the owner of the colliery in question was 
satisfied that not only with small trams was there a saving of Is., 
but of 1s. 3d. a ton, as was shown by the cost sheets. In fact, the 
owner gave instructions that smail trams should be applied 
throughout the whole of the colliery. He (the speaker), however, 
gweasoned against that proposition, because the collie:ies were 
carried to such a distance that the change would be too expensive 
to be remuuerative ; but he advocated the adoption of small trams 
in all new collieries. 

In answer to a series of questions, the speaker said he knew 
the Aberdare Valley included veins of 4ft., 6ft., and 9ft. He 
would recommend small trams in all veins that he was acquainted 
with; and, in fact, he would recommend them in all instances, 
even were the veins 21ft., because he was a Lancashireman—they 
had small trams whatever the thickness. In the pit referred to 
the arrangements were such that the stalls and cross-headings were 
self-acting inclines, The angle of inclination was 1 in 12—about 
three inches to the yard. 

A member inquired whether the comparison had been made 
between the whole of pit No. land the whole of pit No. 2, or 
= between the two 6ft. veins? 

he speaker replied that the question had been gone into. tho- 
roughly, not only as to the difference in the priceof the two 6ft., but 
between the 6ft. in No. 2 with small, and the 4ft.in No. 1 pit with 
large trams, The difference in thelatter case wasmore than they could 


Therefore they had a saving of | 


| haveimagined, but there was an allowance to be made; because in the 


4ft., in the particular part in question, there was a great deal of 
small, which caused the expense to run up; so that they had to 
come to the conclusion that to strike a balance between the 4ft. 
and the 6ft. would under the circumstances be unfair, inasmuch 
as the benefit of the small tram was shown to a greater extent 
than by the comparison in the two 6ft. veins. Bat the owner 
was convinced that the adoption of small trams throughout the 
colliery would be advantageous. Thee was little difference in the 
lead in the distance of the transit of the coal. The swall tram was 
filled to the level ; there was no piling whatever. 

The Government inspector (Mr. Brough), without entering into 
the merits of either la: georsmall trams, drew attention tothe great 
sacrifice of life among young people in shifting about large pon- 
derous iron trams. It was not fur him to say that all which had been 
stated could be effected by small tubs. They knew that in many 
of the Welsh collieries they had hard strong coal, and it was 
necessary for the market that it should be of considerable size, 
Moreover, by throwing ponderous lumps of coal of 2 cwt. or more 
into a wooden tub they wouldin a few weeks break the tub to 
pieces. But he was not desirous of entering into any argument 
as to which tub was the best; in every country men adopted what 
they found to be the most suitable. He merely made the observa- 
tion which a Government inspector would naturally make to his 
brother mining engineers, that the number of deaths brought about 
by large trams was a melancholy record, and the distress and 
misery to the horses was very great. 

The first speaker remarked that in his small trams lumps of 6 cwt. 
each were brought out. They were wooden trams. He knew col- 
lieries using the same cubical dimensions of tubs raising nearly 
4000 tons a day, and not a single boy had been crippled by the 
trams. He thought Mr. Brough’s statement would be borne out 
as to accidents. In answer to a question, the speaker stated that 
they had a “billy” with the small trams and with the large. As 
to the winding apparatus, if he had a pit of any grevt depth, as pite 
were now made, he should have a double or treble decker carriage. 
In the saving of a shilling a ton with small trams they had not 
estimated the saving in pitwood. 

Several members expressed a doubt that the speaker had been 


! . . . . 
mistaken in the figures he had adduced, but that gentleman said 





he had seen the cost sheets in London that week, and they, if pro- 
duced, would fully bear out all he said. 

The manager of a colliery in the Aberdare Valley said he had 
been using the small trams for years; the men were prejudiced 
against them; he could not by their use save a penny a day as 
compared with large trams, and he believed that the men would 
submit to a reduction of 2d. aton if they might return to the 
large tram. In a colliery of his own in the Aberdare Valley he 
would not use swall trams, but where the coal was filled “ through 
and through” he would adopt them. 

The writer of the paper said, so far as he had been led to any 
conclusion by the discussion, he was confirmed in his view in 
favour of the small trams. They had found in the substitution 
of the small for the large trams no difference as to the tare of the 
tram, nor as to the quantity of large coal raised did they find 
any advantage in the large tram. Neither did they experience 
any prejudice on the part of the men, except as to this—that he 
believed they would have a strike if they attempted to reintro- 
duce the large trams. Of course his experience differed on that 
point from the experience of a previous speaker; he could only 
say the difference was very wide He would only add that he 
hoped in a short time to make a change from the large to the small 
tram in an important colliery, and he believed the change would 
result in a saving. At his colliery they filled ‘‘through and 
through,” but he conceived that made no difference. 

The discussivn was then closed, a vote of thanks being given to 
Mr. Brogden for his able paper, which, it was remarked, had both 
itself conveyed aud had elicited much valuable information. 


BERARD'S COAL-WASHING MACHINE. 


The adjourned discussion on Mr. Windsor Richard's paper on 
this machine was then taken; but in the absence of the writer but 
little was said. 

A member asked for further details of the items of cost, which 
he thought the writer might advantageously furnish at a future 
meeting; and another gentleman stated in reply that he had found 
that with Bérard’s washing machine on 2000 tons of coal the cost 
was 3)d. a ton for washing. 

The discussion was then adjourned. 

The discussion of Mr. Allison's paper ‘‘On the Cleveland Iron- 
stone,” and Mr. E. Williams’ paper “On the Blast Furnaces at 
the Cleveland Ironworks,” was also postponed in the absence of 
the writers. 


THe APPLICATION OF LLAsT OF A HIGH TEMPERATURE TO BLAST 
FURNACES OF MODERATE ELEVATION. 

The Editing Secretary then read a paper on the above subject 
written by Mr. CThomas Whitwell. As, according t» the rules of 
the Institute, the papers are not allowed to be published until they 
appear in the ** Proceedings of the Institute,” we are unable to 
reproduce it. Mr. Whitwell offered a few explanatory remarks, 
and the discussion was a ‘journed to the next meeting. 

A paper **On Mining Schools,” by Mr. Thomas Coomber, was 
taken as read, and will be discussed at a future meeting. 

The members then dined together at the Westgate Hotel. 

THE Iron TRADE IN France.-—Business is not so dull in France 
as it was a short time ago, but it can scarcely be said to be brisk ; 
the orders from Paris are few and unimportant, but the state of 
affairs is better in the south. Rolled iron is in little request in 
the Haute Marne, but thin sheet, machine iron, certain kinds of 
special iron, axles rough and turned, wire, nails, and chains are in 
moderate demand. The long drought has had its effect, and several 
wo ks dependent on water power have come to a partial or total 
stand. In the Morelle the metal trades continue in good condi- 
tion ; work plentiful and prices firm. It is said that the ironworks 
of Pont 4 Mousson have engaged to deliver the cast iron columns of 
six new furnaces which are about to be set up in France and Lux- 
embourg by MM. Metz, De Dommeldauge, and the concessionnaires 
of the Tongur and Ersch Railway. The Meuse has benetired by 
the strike of the ironfounders in Paris; the employers at the 
capital seem determined to withstand the demands made upon 
them, and are sending their models to be cast in the foundries of 
the Meuse, as well as in Belgium. The firm of Hayange, which 
has undertaken to supply the rails, plates, &c., for the Sedan and 
Séonville Railway, has contracted tu do so, it is said, at 230f. the 
ton. A new house at Lille has just undertaken to furnish the 
Chemin de fer du Midi with turntables, at rates varying between 
140f. and 2351f. In Belgium merchant irov remains without anima- 
tion, but sheet iron is in good demand, and the rates continue 
firm ; rails remain at the high price of 180f., which they have 
never before reached for ten years. The following are the average 
prices during the last ten years for rails of best quality, all ac- 
cessory pieces supplied with them : 

Per Ton. Per Ton. 
Fr, cents, £ 8. d. 
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3B0B tk ce te te te ee te ee te oe MORI RE SO 
BBA ke os ce ce oe 0d te te lee 8k OO TOS BG FP 
1805 .. se co ef of oe of oo oo we ILO es DB & 
1866 .e 06 ++ of se 00 of oo of op MPI = 8 IO 
1BGT 1c os oe 00 ce co «+ of oo cf AB TORE 6 4 
1BBR 4. ce co ce 1s ce oe oe co co LOB BO 51D GF 
1869 2c sce co co co co «s of cf co MOBHes GS F 
Present price «s «+ «+ «+ «2 of «+ of WOKO=7T 4 O 
The rate of enchange makes the English equivalents in the above, 


table slightly too high—about 2d, in the pound sterling. 
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THE IRON AND STEEL INSTITUTE. 
(Concluded from page 291). 

Mr. C. Mark Palmer then read a paper on ‘Iron as a Material 
for Ship building, and its Influence on the Commerce and Arma. 
ment of Nations,” of which the following is an abstract :— 

The author commenced by stating that in a paper that he read 
before the British Association for the Advancement of Science, at 
the meeting held at Newcastle-on-Tyne, in August, 1863, he 
entered into the principles on which ships ought to be constructed 
so as to produce the greatest amount of strength out of the least 
quantity of material, but it was not his intention in this paper to 
review that portion of the general question of iron shipbuilding, 
but to lay before them in observations and opinions on the gene- 
ral adoption of iron «s a material to be used in the construction 
of ships, and on the consequences which are likely to follow the 
use of that metal in the construction of the mercantile marine, 
and in naval armament, 

He proposed to consider (1) The advantages of iron as a ma- 
terial for building ships ; (2) the gradual development of the use 
of that metal in the construction of vessels, and its influence on 
commerce and armaments. 

1, The advantages of iron as a material for shipbuilding. 

The timber grown in E».gland was for a long time acknowledged 
to be the most suitable and durable material for ship-construction. 
But the increased demand for vessels, on the one hand, and, on 
the other, the fact that, with our increased and still increasing 
population, it became more profitable to use the land for agricul- 
tural purposes than to grow timber on it, rendered the importa- 
tion of foreign timber absolutely necessary to supply the wants of 
shipbuilders, And aithough the introduction of teak, mahogany, 
and other wood replaced for a time the scarcity of English oak, 
&c., still attention was concentrated on the question of providing 
some more convenient, more accessible, more durable, and, there- 
fore, more suitable material. Iron naturally suggested itself as 
the substitute, and its superior qualifications were soon made 
evident. 

It is set forth as the result of, and deduction from, experiments 
that if the skin of a vessel could be made of wood 6in. thick 
without joints, that it would be equal to iron plating rivetted to- 
gether of l}in. in thickness. This proportion is established 
on a comparison of the tensile strengths of the two materials ; but 
so far superior are the facilities for the uniting different pieces of 
iron to those of combining wood, that the 1jin. plating an be 134 
times stronger than the wood sheathing combined in the ordinary 
manner used in wood shipbuilding. In other words, it is so diffi- 
cult to fasten the wooden skin of a vessel that the combination is 
only a one hundred and thirty-fourth part of the tensile strength 
of the material. 

Iron sailing vessels not only weigh much less than vessels of wood, 
but they c:rry their cargves with much greater ease at sea, and 
discharge them with less risk of damage. An iron sailing vessel 
of 1000 tons measurement, taking first cost, repairs, management, 
and all other elements into consideration, will carry merchandise 
at least 25 per cent. cheaper than a timber-built ship of the same 
measurement. An iron screw steamer employed in the coal trade 
between the Tyne and the Thames can carry coals at about one- 
half of the cost of the iron sailing vessel, and consequently at 
about three-eighths the cost of carriage ina wooden sailing vessel, 
after making every necessary deduction for repairs, interest, 
management, and so forth. 

In the London coal trade just referred to the superiority of 
iron vessels over sailing ships has been demonstrated so su-cess- 
fully that iron screw steamers of the type of which the John 
Bowes, designed and built by Mr. Palmer’s firm in 1852, was the 
progenitor, have displaced most of the old sailing colliers. An 
official statement of the importation of coals by iron screw colliers 
into the port of London from 1852 «own to the end of 1869 shows 
that the trade has risen from 123 voyages, conveying 69,934 tons, in 
1853, to 2536 voyages and 1,768,669 tons in 1867 ; since which 
time, owing to the depression of trade, there has been a slight de- 
crease in the importation. The author gave an elaborate table 
embodying his data at length. 

Before passing on to the next division of his subject, he would 
observe that a few, and only a few, vessels have been built of 
steel. The principal reasons that have induced shipbuilders to 
adhere to ordinary iron rather than use steel is, that the price of 
the latter is considerably more than that of the former, and the 
uncertaiuty in the manufacture has, down to the present time, 
been so great that few have ventured to run the risk of the re- 
duction of scantling which the use of the more costly material 
renders necessary. The steamers that have been built of steel 
were vessels in which a very little draught of water was an object to 
be accomplished. 

Thus it will be seen that asiron is far superior to wood, it must 
be considered the best material for shipbuilding, till the manu- 
facture of steel is perfected and that article produced at a cheap 
rate. In the meantime steel can only be used with advantage in 
exceptional cases. It would be for the members of the Institution 
to so perfect the manufacture of steel that, whilst the price shall 
be comparatively low, the quality shall be uniform. Then the 
extra strength would doubtless cause it to be generally adopted, 
both in vessels for the merchant service and in ships of war. 

He then came to the second and more important division of his 
observations, in which he proposed to describe the gradual deve- 
lopment of the use of iron in shipbuilding, and its influence on com- 
merce and armament. There appears little doubt that although Eng- 
land obtained at an early period the command of the seas, 
other countries were before her in developing their inland 
navigation. But as soon as Englishmen were couvinced of 
the very great advantages to be derived from canals, this 
country soon outstripped its neighbours. Not only did we 
construct canals, which in themselves were tehampies of en- 
gineering skill, but we devised increased means of working them 
quickly and profitably. To us is due the conception that a useful 
and economical method of navigating inland waters would be pro- 
vided by the use of strong light vessels constructed of iron, and it 
is recorded that the first known iron vessel made its appearance on 
the canal at Birmingham in 1787. This vessel appears to have 
been 70ft. long and 6ft. 84in. wide, and was built of 5-16 plates. 
The first iron ship thatever went to sea was, he believed, the Aaron 
Manby, built by the Horsley Company, near Birmingham, and put 
together in London. She made her first passage between London 
and Paris in the year 1820. 

The author collected in an elaborate table the figures which 
record the progress of me in our mercantile marine from 
the year 1850 to the year 1868 inclusive, and they exhibit clearly the 
gradual rise of iron shipbuilding, and the decrease in the construc- 
tionofships of wood. The statement distinguishes between steamers 
and sailing vessels, but, taking totals only into consideration, it 
would be seen that in 1850 the ratio of construction was as 1 ton of 
iron to about 94 tons of timber vessels. Yearafter year the tonnage 
built of both iron and timber increased, till in 1863 we find the 
tonnage constructed of timber was 410,413 tons, whilst the pro- 
duction of iron vessels was 216,343 tons, the ratio being 1°95 tons 
of timber per ton of iron. In 1865 the tonnage built of iron 
exceeded that of wood. Since 1863, with the exception of 1867, 
when commercial disaster paralysed industry, the t ge of iron 
vessels registered, nobwithetiading the extraordinary depression in 
the general trade of this country, has averaged about the same 
amount, whilst the timber shipbuilding trade decre more 
than one-half, leaving the ratio at 1 ton of iron to ‘77 
tons of timber. Thus in eighteen years the ratio has 
altered from 94 tons of wood per ton of iron to ‘77 of wood per ton 
of iron, and whilst the increase of timber shipbuilding for the 
same period is only as 1 is to 1°35, the increase in iron shipbuild- 
ing is as 1 is to 12°26. 

A third table illustrated the progress of steam vessels of every 
description, and particularly the rise and development of iron 











screw steamers in this country. In 1850 the total tonnage of 
British steamers was but 275,190 tons, of which 217,829 tons were 
of wood and the rest of iron, and only 10,104 tons of iron screw 
steamers then existed in the British mercantile marine. In the 
year 1868 the steam tonnage of the United Kingdom had risen to 
1 341,106—a nearly five-fold increase—wooden steamers had de- 
creased to nearly one-half of their tonnage in 1850; whilst iron 
vessels had increased from 57,361 tons to 1,218,829, or nearly 
twenty-fold, and iron and steel screw steamers increased 
nearly a hundredfold, Naturally, this large increase in the con- 


or twelve years’ seryice, and there need be no serious apprehension 
ing its continued efficiency. 

The author then considered at some length the questions of foul- 
ing and corrosion, and Mr. Reed’s recent additions to our navy, 
concluding 7 saying he need not dilate upon the beneficial effects 
of the development of iron steam navigation upon civilisation 
and the peace of nations. That is a branch of the general subject 
which he must leave to the statesman and the philosopher. But 
this hecould say, that of all the questions which invite the attention 





struction of iron vessels has led to a corresponding i e in the 
consumption of material. In a fourth table the author had esti- 
mated the quantity of iron employed in building British ships 
during the last twenty years at 2,021,109 tons. And even this large 
consumption of material would, he ventured to predict, be con- 
sidered small when the quantity used during the next twenty 
years shall have been ascertained. It is.extremely difficult to fix 
with certainty the present annual consumption, but he had gone 
as carefully as possible into the question, and, considering the pre- 
sent demand, he believed that the quantity of iron that will be 
worked up this year will be nearly 250,000 tons, 

A fifth table exhibited the tonnage of ships built in America 
from 1850 to 1869 inclusive. At the date first named, although the 
American shipbuilding trade was but slowly recovering from a 
period of depression, yet the total tonnage built was 272,219 tons 
—more than twice the quantity registered as having been built in 
Great Britain inthat year. In 1855 American tonnage reached the 
high figure of 583,450 tons, whence it fell in the succeeding four 
years to about one-fourth of that high figure. 

This fall was undoubtedly caused by the fact that whilst British 
tonnage had been employed as transports in connection with the 
Russian war, the Americans had done much in our India and other 
trades ; but when the war ceased, and the British shipowners, 
with iron sailing vessels, had been roused by the position attained 
during the war by the Americans, American tonnage became a 
drug on the market, and shipbuilding consequently declined. The 
progress of steam also materially checked American shipbuilding. 
In 1861 the table shows an increase, which, on the outbreak of 
the American war, disappeared. The Americans at this time dis- 
posed of a large portion of their sailing vessels, not, as generally 
supposed, on account of the blockade or the Confederate cruisers, 
of which the Alabama was the leader, but because they had a 
considerable number of large clipper ships which had much de- 
preciated in value ; these ships they sold for European gold, and 
owing to the difference in the exchange, they purchased American 
Government securities Paying large dividends—much larger than 
could have been realixed by retaining the vesselsincommerce. After 
the first paralysing effects of war the production of tonnage in- 
creased from 175,076 in 1862, to 415,741 in 1864. Thus, instead of 
its being true that the Alabama originated just claims on England, 
the fact is that American shipowners and builders actually profited 
by the sales which they allege to have been forced on them by fear 
of the Confederate cruisers. 

This view is fully borne out by the figures—which show that for 
the last three years of the war in America 1,103,871 tons of vessels 
were built, yet in this period the American mercantile marine de- 
creased 29,301 tons ; therefore 1,133,172 tons were disposed of. 
When the war was ended the production of American tonnage 
continued to decrease, so that in 1869 the tonnage of ships built 
in the U.S. was only 3000 tons more than it was in 1850. 

The published statistics of American shipbuilding do not show 
the distinction between iron and wood built vessels down to the 
year 1868. 

The author had, however, ascertained that the present iron ton- 
nageamounts to 118 vessels, of an aggregate tonnage of 68,299 tons. 
Of these there are two sailing vessels of 1039 tons, one barge of 
244 tons, and 115 steamers of 67,016 tons. 

The causes which operate against the development of iron ship- 
building in America are not far to seek. In the first place, labour 
is dear, and the manufacture of iron is, therefore, a costly process. 
In the recently published volume of reports from the secretaries 
of our embassies and legations, upon the condition of the industrial 
classes abroad, I find that Mr. Ford, our Secretary of Legation at 
Washington, gives the average percentage excess of wages over 
those paid in Great Britain in those branches of United States 
manufacture which are pertinent to the object of this paper as 
follows :—Ironfoundries and machine shops, 57 per cent. ; iron 
rolling mills, 48 per cent. ; and iron shipbuilding yards, 47 per 
cent. And this costliness of labour will continue so long as land 
is cheap, and agriculture tempts men to a more — less 
fatiguing, and in many respects more desirable employment. 

Mr. Palmer added that he had the honour, as the designer and 
builder of the first English screw collier, to construct the first 
American screw collier also. She is named the Pioneer, is en- 
gaged in the conveyance of coal from Nova Scotia to American 
= is destined to be the pioneer of a large fleet of similar 
vessels, 

France has made no perceptible progress in adapting her mer- 
cantile marine to modern requirements. 

In Holland shipbuilding altogether is on the decline. In Nor- 
way, although the published statistics show an annual increase in 
the construction of ships, yet we know that the whole of the Nor- 
wegian mercantile fleet is, and continues to be, built of native 
timber. In Italy the progress of native shipbuilding has been 
slow, and Italian commerce is carried on mostly by steamers built 
in England. ‘The final results of carrying on the commerce of the 
world by means of iron screw steamers are very difficult to foresee ; 
but the following conclusions naturally suggest themselves :— 
First, that the demand for iron for shipbuilding purposes, 
though it will undoubtedly be attended with many fluctuations, 
will be for many years very large, and on the average show a 
considerable annual increase. Secondly, that the cost of bringi 
home colonial produce and taking out our manufactures will be 
much lessened, and as cost lessens demand will increase. Thirdly, 
the use of st 3 in ce will work a material change in 
the financial relationships existing between this and other 
countries, by bringing our manufactures and their produce much 
sooner into the market. 

Mr. Palmer next pr ded to ider the adoption of iron in the 
construction of ships of war. In 1839 twoiron war steamers, the 
Nemesis and Phlegethon, were built for the East India Company, 
and they were of great service in the war with China twoor three 
years later. In the period 1840-45 one or two other armed iron 
vessels were constructed, but not for our navy. In 1845-46, how- 
ever, several iron frigates and smaller vessels were ordered by the 
Admiralty and were laid down in private yards. Since that time 
the only ironclad ships built of wood for our navy have been 
either converted from line-of-battle-ships, or have been constructed 
in order to utilise the large stores of timber that had been pre- 
viously accumulated in the dockyards, 

The gradual development of iron shipbuilding in our navy was 
exhibited in a table. In 1850 the ratio of iron to timber-built 
ships was 5} tons of wood per ton of iron. In 1864 the tonnage 
of wooden vessels in the navy reached its highest point, and it is a 
coincidence worthy of remark that the greatest amount of tonnage 
registered for the merchant service was attained in the same year. 
At present the ratio of wood to iron built ships in the British 
— 5 ey of the former per ton of the latter. 

ile the hull of the wood built ironclad weighs rather more 
than one-half the displacement, the hull of one of Mr. Reed’s 
latest iron built ironclads weighs somewhere above five-twelfths 
only. For example, on a ship of 6000 tons displacement, the 
8a in weight of hull obtained by using iron in this manner 
would amount to 400 or 500 tons. 

For war ships the question of durability is of the utmost im- 
portance, since they are now very costly vessels. The only part 
of our iron-built armour clads in which decay might have been 
feared was the wood backing behind the armour, i t 














tha 
near the water line ; but on careful examination of some of the 
floating batteries it has been found in good condition after eleven 


of ae Englishmen, there is none more important than 
question of the ce, navigation, and defence of the seas ; 
how these can be conducted with the greatest safety, economy, 
and efficiency, and how they can be profitably extended. It seemed. 
to him that we must look for our next improvements in ocean 
navigation to the labours and researches of the members of the 
Institute. We have in a great measure substituted iron for wood ; 
we must now change iron for steel. ‘‘Such are the wonderful 
qualities of steel,” says Mr. Jevons, “‘ that if it were cheap enough 
its uses would be infinite. Our engines, machines, vessels, rail- 
roads, conveyances, furniture, would all be made of it, with an 
immense improvement in ‘strength, durability, and lightness. 
Our whole industry would be thrown into a new state of pro- 
gress.” At present we are congratulating ourselves on possess- 
ing the best mercantile steamers and the most efficient war ships 
in existence ; but had it not been for the use of iron instead of 
wood, and the better construction of recent ships, our present 
satisfactory position would not have been attained. It remaing 
for the gentlemen whom he had the honour of addressing to assist 
our progress by devising methods of cheapening and rendering 
practicable the use of steel in ship construction ; so that whether 
in preparation for war, or the peaceful pursuits of commerce, we 
may maiutain our pre-emi among nations, and endeavour to 
increase the prosperity and promote the happiness of mankind. 

Mr. Dixon, after making a few general remarks upon the paper, 
adverted to the increased length of iron steamers now obtained, 
which was, of course, in great measure attributable to the facility 
they had of gaining a strength which it was almost impossible to 
get with wooden vessels. He spoke of the stimulus that the 
opening of the Suez Canal would give to building iron steamers of 
great length, great speed, large tonnage capacity, and light 
draught. Mr. Palmer had not mentioned composite ships, but 
they all knew how speedily the bottom of iron vessels became 
fouled, and one mode of alleviating this difficulty was by having 
a ship built with an iron framework and wooden covering. If the 
fouling of iron ships could be remedied the application of iron to 
shipbuilding would be greatly increased. 

Mr. Grantham said as a youth he put his foot on board an iron 
steamboat, and he had been connected with the subject ever 
since. He was glad to be able to bear testimony to the truth laid 
down in Mr. Palmer’s paper, truth of which many of them had 
long been conscious, but which it had been very arduous work to 
convince the world of, especially with regard to the navy. The 
mercantile marine had long decided the question in favour of iron, 
but it was only of late years that the navy had considered the 
subject. The great and substantial difficulty they had to get over 
was that of fouling. With regard to the mercantile marine this 
could be to some extent overcome by periodical arrival in ports 
where they could be docked and cleaned ; but with regard to the 
navy this in a great many cases could not be done. To conquer 
this he early gave attention to the question of composite iron ships, 
and he rejoiced to see that a system was now Cie applied to 
ships at the Admiralty almost identical with that which he 








patented twenty years ago. The reluctance to copper iron ships 
was very natural, but with iron-framed shi) eathed with 
planking and then coppered the difficulty did not exist. Mr. 


Reed had adopted the plan of bolting the planks on through the 
ship’s shell, the same as it was done in the composite ships. 
There was one difficulty in the composite ships, namely, that 
although the frames and plates did not waste, the belts almost uni- 
formly wasted away, in consequence of the working between the 
wood and iron of the ship; it enlarged the hole through which 
the bolt went, the water penetrated, and ate away the bolt. This 
had been noticed in pt, moan number of composite ships, and 
would, after afew years, tella most serious tale inst them. 
He had given great attention to the use of steel in shipbuilding. 
He designed three steel steamers, and, the construction being 
carried on with the greatest care, was effected without a single 
instance of a rivet hole being cracked. This, of course, was owing 
to care in the selection of the steel plates, but with care—and it 
all — on that—he was satisfied steel would supersede iron 
entirely. 


The thanks of the Institute having been given to Mr. Palmer for 
his paper, a paper ‘“‘On Designing Rails,” by Mr. G. Gillott, of 
Normanton, was re: 

The proceedings then terminated. 





SoutH KEnsineTon MusEuM.—Visitors during the week ending 
May 14th, 1870:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 12,887; Meyrick and other 
galleries, 2343. On Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 6 p.m., Museum, 2577 ; Meyrick and other 

eries, 191; total, 17,998; average of corresponding week in 
amy! ears, 11,323. Total from the opening of the Museum, 
% L 
ACCIDENT AT BecKTON.—An inquest was held on Wednesday at 
East Ham, respecting the deaths of the five men who were suffo- 
cated in a well at the new gasworks at Barkingon Monday. The 
depth of the well, it appears, was forty feet, and it had been sunk 
nine months. It Sail tone used every day, and no foul air had 
ever been discovered init. The men were not in the habit of test- 
ing the well before they descended into it, as they constantly had 
done to see that the pumps were in proper order, and to ascertain 
how high the water had risen during the time the engines were 
stopped. The inquest was adjourned in order that the jury might 
have an opportunity of visiting the well. 

Mipras WaTeER WorkKs.—TENDERS FOR Pipzs, &c.-- The 
President of the Municipal Commission opened the tenders for 
the supply of pipes, &c., to convey the water from the Red Hills 
to halen on Thursday afternoon (31st March), at two o'clock. 
There were twelve tenders in all, and the total amount of deposit, 














from those tendering was over a lakh of rupees. The following 
are the names of those who tendered :— 
| 
A1mount | Amount — 
for for C contract Total for 
Name. A ——- B mong ‘. the three 
Supply alves, |and fixing CoMtracts. 
pipes. |cocks, &e.| comp may 
£ £ £ £ 
Hopkins and Gilkes, London..| 56,108 
Kay and Woolley, Madras ..| 59,891 3314 17,022 80,227 
Brassey and Co., London t 57,562 3662 30,000 91,224 
Glover and Co., Bombay. 58,045 8717 24,124 85,886 
ington and Sons, Glasgow..| 87,642 3338 8,436 99,416 
Burn and Co., cut Calculations not carried out. 
W. Maylor, Calcutta.. .. 66,900 3600 15,500 86,000 
Oakes and Co., Madras .. 8272 _ pat. 
Dymes and Co., Madras .. 80,907 6000 - ‘eos 
Jennings, London}... .. .. — 2869 ait on 
Beck and Co., London}... .. - 2106 _ _ 
Roserow, Bangaloret .. .. - -- 16,423 _ 














+ Delivered, one mile from Pier, liable for breakage. 

} Deposits not enclosed according to advertised terms. 

An opportunity was offered to Messrs. Kay and Woolley, as well as 
to Mr. W. Maylor, to amend their tenders. The latter gentleman 
then offered to do the whole work for £80,000. It has not yet 
transpired what alteration Messrs. Kay and Woolley made to their 
tender, which has been accepted, it appears. 
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~ WE illustrate in the foregoing engraving a novel and ingenious 
10ock boring machine of American invention, which underwent an 
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than state that our illustrations show the same machine under two 
forms. The smaller of the two is used for vertical boring and 


elaborate trial at Deptford yesterday. The late hour at which the | blasting, the larger for tunnelling—the engraving, indeed, being 
proceedings terminated renders it impossible for us to do more | prepared from a photograph of a machine used in the formation of 





BURLEIGH ROCK BORER. 


the Hoosac Tunnel, U.S. The machine is worked with compressed 
air, and is of simple construction. The drills are of cast steel, 
and so secured to the piston that the latter is saved from jars. 
We shall give full particulars of the trial in our, next impression. 





THE ARITHMOMETER. 


Most of our readers who have anything to do with calculations 
have at least heard of, if they are not acquainted with, the above 
calculat ng machine, the invention of Monsieur Thomas de Colmar. 
A few remarks, therefore, on its construction and operation may be 
of interest. The instrument has been very much improved of late 
years, and its mechanism is simple and strong. It is of small size, 
the one which we are about to describe being only 22in. long, 64in. 
wide, and 34in. deep. We can best give an idea of the great saving 
of time effected by this instrument when we state that with it 
eight figures (tens of millions) can be multiplied by eight figures in 
eighteen seconds, sixteen figures be divided by eight figures in 
twenty seconds, and a square root of sixteen figures be extracted 
with the proof in less than two minutes. 

The instrument is, as may well be supposed, in use in Govern- 
ment offices, in observatories, in most oF the insurance offices, and 
- ~ offices of many civil engineers, contractors, merchants, 

ce. &e. 





wheels on the beforementioned square shafts. The movable 
late B is also furnished with the holes d, having discs numbered 
rom 0 to 9 underneath, and are for showing the number of turns 
of the handle, giving by this means the quotient in division and 
showing the multiplier in multiplication. The knobs C and D 
are for bringing the figures under the holes ¢c and d to zero before 
commencing an operation, and the knob E is for setting the instru- 
ment to work addition and multiplication, or subtraction and 
division. F is a small slate for memoranda. Before further 
describing the working of the machine, we would remark that if 
the knob E be placed at addition, each turn of the handle will 
carry the figures marked by the buttons a under the indicator 
holes c, while if the knob be placed at subtraction it will subtract 
from the figures under the holes c the number marked by the 
buttons a. 

Such being the general construction and yee of the machine, 
we will now proceed to give an example of its operation for multi- 
plication. us, to multiply 76,847,235 by 6585, mark the multi- 
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Our illustration shows a top view of an arithmometer, the lid of 
the box being removed. It is constructed chiefly of a brass plate 
A, furnished with eight slots as shown ; directly under these slots 
are mounted eight drums, each having nine elongated cog-teeth of 
successively decreasing length ; over each drum, and between it 
and the slot, is mounted a square shaft on which slides a pinion 
wheel, so as to catch any number of teeth on the drum. Each of 
these pinion wheels is moved by a button a, of which there is one 
in each slot, the figures at the sides of tne slots showing the proper 
position of each button a for any work to be performed by the in- 
strument, so that not the least trouble is encountered in arriving 
at the result. 

The cogged drums gear by bevel wheels with a long horizontal 
P) which is also in gear with the vertical shaft moved by the 
handle 6, by which the instrument is worked. B is a movable 
brass plate, which can turn and slide on a round bar hinge at the 
back ; in this plate there are sixteen holes, c, under each of which 
is a movable disc numbered from 0 to 9, and: so that any 
one figure of each disc may be brought under its i 
hole c, These discs have bevel wheels, which gear with be 





plicand on the plate A, by the buttons a, asshown in theillustration ; 
set the knob E at addition and ey name then turn the 
handle b three times for the unit of the multiplier, and three 
times the multiplicand, viz., 230,541,705 will ap; under the holes 
c in the movable plate B. This plate must now be raised and moved 
one figure or station to the right, and the handle turned eight times 
for the second figure of the multiplier, and 6,378,320,505 will appear 
under the holes c ; move the plate B again to the right, and turn 
the handle five times for the third figure of the multiplier, and 
44,801,938,005 will be brought under the holes ¢; and finally by 
moving the plate B once more to the right, and turning the handle 
six times for the last figure of the multiplier, the total product, 
505, 885,348,005, will appear under the holes c, and the figures of 
the multiplier, viz., 6583, will appear in the holes d. 

We have not sufficient s to describe the operation of the 
machine for division, which is as cat as multiplication, and 
performed almost as rapidly ; but we believe the in-trument can be 
seen, and all explanations obtained, of Mr. W. A. Gilbee, of No. 4, 
South-street, bury, who we are informed is the sole agent for 
the arithmometer in this country, America, and the colonies. 





= A NEW WATER METER. 

THE accompanying engravings represent a new form of water 
meter, which, whether long practice may or may not establish it as 
a success, is certainly very ingenious. It is the invention of Mr. J. 
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A. Muller, of Holland. The leading idea it embodies consists in 
employing the current of air always induced by the flow, under 


atmospheric pressure, of a liquid ae a pipe, to . 
come, and thus measure the velocity of a current of a known 
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section. It is also proposed to adopt it'as a gas meter, to measuring | 

the velocity of streams, and as a ship’s log, though its general use in 

a water meter would o! itself offer a wide field. Besides, a really 

= and cheap water meter could well be applied to every steam 
iler. 


As will be seen by the longitudinal cross-section, the supply 
pipe for the liquid the flow of which it is wished to measure is 
contracted at the portion of its length to which the meter is to be 
fitted on a flange, and is made with an opening into the 
hollow stand of the meter. The apparatus propelling the gearing 
of the counter consists of a pipe perforated at both ends and in 
opposite diréctions, so as to form a reaction—or so-called Barker's 
wheel. Thisis enclosed in an air-tight chamber, the air being only 
allowed to enter into the turbine at its top, through the vertical 
socket revolving with it. On being made to turn it carries with it 
the vertical spindle shown in the engraving, which, fitted with a 
worm, drives tle wheel in contact with it, and from thence other 
gearing above, so as to reduce the speed to one easily measured on 
a dial plate. 

The action of the apparatus is thus easily understood. The 
air induced by the partial vacuum caused by the flow of the 
water, before it reaches the vertical stand, has to pass through the 
turbine, and to flow out of the holes made in it in opposite direc- 
tions. The turbine is, in consequence, made to revolve, and the 
number of its revolutions is recorded by light clock-work. 

The chamber within which revo.ves the turbine communicates 
with the vertical stand by means of openings covered by a light 
india-rubber valve. Attached to it are two pins, which, when the 
current of water is stopped, and with it the induced current down 
the vertical pipe, are forced up against the base of the turbine, in 
order to stop its revolutions. These two pins are shown in the 
cross-section. As the valve opens to the induced current the 
turbine is liberated, and again revolves, The mode of recording the 
revolutions is also ingenious. The second gear wheel is fixed un a 
spindle carrying a finger, which is caused to revolve over a dial 
plate having a spiral groove cut therein. Sliding on the finger is 
a block having a loose slide engaging in the grooves, and being 
pulled back to the centre of the dial plate, along the straight 
groove, by meansofa spring. In its passage the block comes in 
contact with the spokes of a pinion in gear with a wheel beneath 
the wial, having inside teeth. This wheel carries an index plate, 
and an opening in the dial plate enables the number of revolutions 
made by the finger and the wheel to be observed. The whole can 
be covered in a metul case with a glass face over the dial plate. 

When used as a gas meter the gas is admitted to thé turbine by 
an opertane in the casing, and escapes thro.gh the opening to the 
supply pipe. The velocity of a stream is to be measured by 
immersing the contractedjpipe into it, in order to get the flow, and 
it would be applied in a similar way for a ship’s log. 





THE INSTITUTION OF CIVIL ENGINEERS. 
May 17th, 1870. ; 
CHARLES B. VIGNOLES, Esq., F.R.S., President, in the Chair. 


THE paper read was ‘‘On recent Improvements in Regenerative 
Hot-blast Stoves for Blast Furnaces,” by Mr. E. A. Cowper, 
M. Inst. C.E. 

The author stated that when, in 1828, the late Mr. J. B. Neilson 
(M. Inst. C. E.), introduced the pian of heating the air employed 
as blast by means of iron pipes placed in or neara tire, the increase 
of temperature wasat first only from 60 deg tol00deg. Fah. Subse- 
quently Mr. Neilson obtained a temperature of 600 deg. or 650 deg., 
and the pipe stoves had since been urged up to 900 deg., and in a 
few cases Tooo deg. ‘the wear and tear, however, with such tem- 
peratures of blast were considerable, there was great loss of heat 
by conduction, and the pipe stoves were as arule worked ina leaky 
condition, necessitating the expenditure of engine power for 
blowing air uselessly. 

The improvements described in the paper were based upon Mr. 
Siemens’ regenerative furnace. Each stove of a pair consisted of 
a wrought iron cylindrical casing lined with fire brick, and provided 
with a central shaft or flue, which extended to within a few feet 
of the brick dome forming the top. Around this shaft there were 
a number of compartments, or boxes, formed of bricks so placed 
that those in one course were not exactly coincident in position with 
those in the courses eitner above or below, though a passage was 
left open from the bottum tv the top of the muss of brickwork. 
This wrought iron casing was provided with several valves, three 
being for the admission of cold blast, of gas, and of airfor combustion, 
and two being for the exit of the hot blast and of the products of 
combustion. When a stove had been at work heating blast and 
it was wanted to reheat it, the first thing to be done was to put 
another stove in operation, then to shut the hot and the cold blast 
valves, allowing the air in the stone to be blown out at 
a small valve to reduce it to atmospheric pressure. The 
gas, air, aud chimuey valves were next opened, and the 
gas igniting as it entered, gave a large volume of flame 
right up the central shaft and over and into the regene- 
rator, thus heating the top course of brickwork considerably, the 
next course rather less, and sv on, the products of combustion 
passing away to the chimney at a temperature of about 300 deg. 
in the cou:se of a few hours a large amount of caloric was stured 
up iu the bricks forming the regenerator, a good red heat penetra- 
ting nearly to the bottom, when the stove was again ready to heat 
the blast to a temperature of 1400 deg. or 1500 deg. In these 
stoves the cost of dust catchers was avoided, and the expense of 
producing gas was also saved, as the gas was used direct trom the 
top of the blast furnace, and the stoves could be cleancd out with 
the greatest facility. The construction of the regenerator in com- 
partments or boxes, connected together vertically but not hori- 
zontally, gave the power of applying the blast with efliciency 
(inasmuch as the whole force of the blast was confined to the one 

passage that was being blown at the time), and admitted of a brush 

eing passed up dr down the boxes to remove the dust. The form 
and proportion of the passages had been found, after nuwerous 
experiuents, to produce an excellent effect in mixing the air, there- 
by ensuring a rapid and perfect conduction of heat trom the bricks 
tothe air, or vice versd, trom the products of combustion to the 
bricks, 

The results obtained by Messrs. Cochrane from the adoption of 
these stuves at Ormesby, as regarded the quality of iron, the in- 
creased make, and the saving of coke in the blast furnace, had 
been most satisfactory. Thus there was a saving of 4 cwt. of coke 
= ton of irom produced by the use of the regenerative stoves for 

eating the blast, when compared with good cast-iron pipe stoves, 
and the saving was still more over ordinary pipe stoves. With a 
large turnace, producing 475 tons a week, the first cost of these 
stoves was somewhat less than the cost of pipe stoves, while the 
expense of working was less, so that the pront, taking everything 
into account, was estimated to amount to about £4162 a year. 

The weeting was then adjourned until Tuesday evening, May 
24th, when, it was announced, that the dis ussion upon Mr. 
Cowper’s **Regenerative Hot-blast Stoves” would be 
taken, wing papers would be read : ‘‘ On the Rela- 
tive safety of di Methods of Working Coal,” by Mr. George 
Fowler; and ‘‘On Coal Mining in Deep Workings,” by Mr. 
Emerson Bainbridge, Stud. Inst. C.E.; and the last ballot for 
menibers for the present session would take place. 

It wa, announced that the President’>s annual conversazione 
would be held on Tuesday evening, the 3lst of May, when the 
co-operativn of members and visitors was requested, in order that 
a collection of models of engineering construction, and of 
73 a of works of art worthy of the Institution, might be 
made. 





Tue Roman Circus in Paris is to be purchased by the Municipal 
Oouncil of Paris, with all the interesting relies, the nation and the 
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Grants and Dates of Provisional Protection for Six Months. 

856. Bensamin WALKER and JouN Freperick AvausTus PrLiaum, Goud- 
man-street Works, Leeds, Yorkshire, ‘‘ Improvements in clutches for 
engaging and disengaging parts of machinery, and in apparatus for 
working such clutches.” 7th February, 1870. 

903, Sitas Paut Baker, Whitton, near Hounslow, Middlesex, ‘‘ Improve- 
ments in apparatus for locking and unlocking gates on railways.”- - 
28th March, 1870. 

1027. Josepu Suackieroy, Bradford, Yorkshire, ‘‘ Improvements in 
apparatus for heating or warming roums.”—7th April, 1870. 

1036. Georce Baker, Bridge-street, Norwich, *‘ Improvements in ma- 
chinery used in the manufacture of tacks and other similar nails.”— 
8th April, 1870. 

1087. Joun Puwrprson, Newcastle-upon-Tyne, 
carriage windows.” —18th April, 1870. 

1151. Wittiam Catt and Cuaries Snorten Cart, Ipswich, ‘ Improve- 
ments in wheels for carriages.”—20th April, 1870. 

1173. Josepa ArmytaGe WADE and Joxn Caerry, Hornsea, Yorkshire, 
‘*Improvements in roofiug tiles and in the method of locking or 
fastening them together when being formed into a roof, and in the 
ridgin for tiled rvofs, and in the upparatus used in the manufacture 
of such tiles, fastenings, and ridges, and also of articles used for 
similar purposes, and for bricks.”—22nd April, 1870. 

1184. Jonn Parpoe Ferris and Epwarp Crappock, Gresham-street, 
London, ‘ Animproved portable apparatus for generating illuminating 
gas.”—23rd April, 1870. 

1201. Ricarp Birkin, jun., Newdigate-street, Alfreton-road, Notting- 
ham, *‘ Improvements in the manufacture of ornamented net or lace.” 
—0th April, 1870. 

1221. Witttam Germary, Brighton, Sussex, “ An improvement in or an 
addition to earrings.” 

1223. James Lege, Hipperholme, near Halifax, Yorkshire, ‘‘ Improved 
means or apparatus for obtaining motive power.”—2sth April, 1870. 

1228. Morpecal Jerrerson, Bradford, Yorkshire, ‘Improvements in 
machinery or apparatus for preparing and combing wool or other 
fibrous substances.” 

1229. THomas THorre, Manchester, ‘‘ Improvements in the manufacture 
of piled fabrics.” 

1230. Jonw Morr Ciark, Aberdeen, N.B, “ Improvements in machinery 
or apparatus for soldering tin cases or canisters or other similar 
vessels.” 

1232. Ernest Wentworta Butier, Hanley, Staffordshire, ‘‘ Improve- 
ments in attaching door and other knobs and handles to spindles, and 
in the manufacture cf door and other knobs and handles, parts of 
which improvements may be applied to the manufacture of the terminal 
ornaments of metallic furniture and other articles.” 

1233. FrepERICK Ransom, Queen-street-place, Cannon-street, London, 
“Improvements in the manufacture of artificial stone and in the 
manufacture of vessels for containing or conveying acids or acid 
vapours or heated air or gases.” 

1234. Henry Epwarp Curtis, Liansantffraid, near Corwen, North 
Wales, ‘‘ Improved machinery for cutting slate, marble, and other like 
materials.” 

1235. Ropert HANHAM COLLyeER, Lille, France, ‘‘ Improvements in ma- 
chinery for breaking, softening, and preparing flax and other fibrous 
materials.”—29th April, 1870. 

1237. Danie Mitts, Pembroke-place, Aston, Birmingham, ‘ Improve- 
ments in apparatus for supporting and guiding the work in machines 
for sewing boots and shoes.” 

1238. Isaac Batrinson and GrorGe Batrtiyson, Halifax, Yorkshire, 
“‘ Improvements in machinery to be employed for combing wool, silk, 
flax, and other fibres.” 

1239. ARTHUR CHARLES Henperson, Charing Cross, London, “ Improve- 
ments in apparatus for breaking and crushing stones, for use in mac- 
adamising roads, for railway ballast, for employment in the manufacture 
of ‘* béton” or French concretion or mortar, and for producing sand or 
gravel of various degrees of coarseness.”—A communication from 
Claude Leon Desmolins, Avallon, France. 

1240. Vicror BaB on, Rue du Roi de Sicile, Paris, ‘‘An improved appa- 
ratus for regulating the pressure of gas in gas burners.” 

1242. CHarRLes Massi, Bassett-street, Malden-road, Kentish Town, 
London, ‘‘ Improvements in the construction of locks and keys.” 

1243. Wittiam Henry Gosiine, Calthorpe-street, London, *‘‘ Improve- 
ments in sewing machines.” 

12:4. Wittiam Roxsert Lake, Southampton-buildings, London, ‘‘ An 
improved spring fastening for securing purses, pocket-books, cigar 
cases, and similar articles, and for other like purposes.”—A communi- 
cation from Matburin Brouard, Paris. 

1245. Owen MurRRELL, Bethnal Green-road, London, ‘‘ Improvements in 
the means of and apparatus for generating and heating steam in steam 
eased and other vessels, and for heating the liquid contents 
thereof.” 

1246. CarHrixus Nicotay ArBro CoLvert, Cockspur-street, Charing 
Cross, Westminster, ‘* Improvements in counting machines.”—A com- 
munication from Axel Petersson, Christiania, Norway.—30th April, 
1870. 

1247. Joun Howarp Kipp, Bangor Iscoyd, Flintshire, ‘“ Improvements in 
shoes for horses and other animals.” 

1248. James Curistig, Paisley, Renfrewshire, N.B., ‘‘ Improvements in 
machinery or apparatus for cutting or shearing and ripping and clip- 
ping the whip of lappet cloth or other fabrics.” 

1250, Epwin Lowe and Henry JoHN Farnoi, New-street, Aston-juxta- 
Birmingham, ‘‘ Improvements in the manufacture of brass-headed 
nails, screw-rings, and rivets.” 

1253. WiLLiaM Nuwy, St. George-street East, London, ‘‘ Improvements in 
ships and other signal lamps ” 

1254. Henry Beare, Queen-street, Newton Abbot, Devonshire, ‘‘A new 
or improved apparatus for pulverising and distributing guano and 
artificial manure, applicable alio to seed and other drills.” 

1245, ALFRED Vincent Newton, Chancery-hine, London, “ Improvements 
in buckles or bale ties.”—A communication from Eleazar Judson Beard, 
St. Louis, Missouri, U.S. 

1256. WiitiaM ANDERSON, Erith, Kent, ‘‘ An improved arrangement of 
gearing for rolling mills.” 

1257. JAMEs JenninGs McComs, Liverpool, “An improved hoisting 
machine.” —A communication from Henry Reedy, Cincinnati, Ohio, 


“Improvements in 





U.8. 

1259. Epwix Ropert Wernerep, Hythe, Kent, ‘‘Improvements in 
apparatus for saving life and property from fire, applicable also for 
lowering weights for other purposes.” —2ad May, 187v. 

1260, AirRED Bartow and Henry Browne, Albion-road, Dalston, 
Middlesex, ‘‘|mprovements in textile fabrics for book covers, and in 
weaving the same.” 

1261. Perer Joe. Livsey, Manchester, ‘‘ Improvements in machinery for 
printing upon spools used for holding thread and other like materials.” 
—A communication from lra Dimock, Florence, Hampshire, Massa- 
chusetts, U.S. 

1262. James AnTHONY Ems tig, Tarbert, Argyllshire, and James Tuomas 
Ems.iz, North Shields, Northumberland, ** Improvements in apparatus 
for lifting, forcing, or conducting liquids, gases, or air.” 

1263. Henry Be mont, Romford, Essex, ‘ Improvements in machinery 
he : mee for tilling, ploughing, harrowing, digging, and cultivating 
and.” 

1264, Thomas Brapsury, Shrewsbury, Salop, and JosepH Bamrorp, 
Manchester, ‘‘Improved means of communicating between the 
passengers, guard, and engine-driver upon railways.” 

1265. JouN OrmeRop, Whaley Bridge, Chesbire, ‘‘ Improvements in 
looms for weaving.” 

1266. SamueL TayLor, Birmingham, ‘ Improvements in rack pulleys for 
the cords of window blinds, maps, and other articles.” 

1267. Epwarb Parsons Norrn, Birmingham, “Improvements in sup- 
—_ for supporting and adjusting umbrellas, parasols, and other like 
articles. 

1268. WiLL1AM Henry Preece and Wiii1am Epwarp Lanopoy, Soutb- 
ampton, “‘Improvements in the mode of and apparatus for working 
railway signals.” 

1269. Jonn Tiranorr, St. Petersburg, Russia, ‘‘ Improvements in appa- 
ratus for preventing railway carriages running off the line, in wheels 
for enab! em to round curves, in operating points or switches 
automatically, and in securing rails to chairs or supports.” 

1271. Joun Guy, CuarLes Joun Guy, FREDERICK SPENCER Guy, South- 
street, bury Market, London, ‘Improvements in apparatus for 
copying letters and other manuscripts or documents.” 

1272. GeorGe Wricut, Perseverance Works, Masburough, Yorkshire, 
yee a ay in brick-muking machines.’ 

1:73. ALEXANDER MELVILLE CLarK, Chancery-lane, London, “ Improve- 
ments in steam carriages for common road locomotion.”—A communi- 
cation from Jean Baptiste Gabriel Marie Fréderic Piret, Boulevart St. 
Martin Paris.—3rd May, 1870. 

1274 ™ 14M Woopwakp and Apam Woopwarp jun., M 


Saat 





1277. Wasurxcton Crampion Rawtins and ArTHUR KNowLEs, Liverpool, 


*‘Improvements in reversing for engines.” 

1278. Caarves Exter, Munich, Bavaria, ‘‘ An improved brake applicable 

to the rolling stock of railways and other vehicles.” 

279. Henry Kinsey, Robin Hood Works, Nuttingham, ‘‘ Improvements 
in wheels for carriages, vehicles, and locomotive apparatus, and in 
wheels and pulleys for driving machinery.” 

1280. Bensamin WaLKerR and Jonn Frepericx Avcustus Priavm, Good- 
man-street Works, Leeds, Yorkshire, ‘‘ Improvements in machinery for 
puddling.” 

1281. Jonn CampsBe ct, Belfast, Ireland, ‘‘ Improvements in the process or 
metliod of drawing flax and other fibrous substances.” 

1282. Francis Mottetr BLytu, Norwich, Norfolk, ‘‘ An improvement in 
harvesting machines.”—4th May, 1870. 

1286. WituiaM Rospert Lake, Southampton-buildings, London, ‘Im- 
provements in steam engines.”—A communication from Messrs. Bab- 
cock and Wilcox, Providence, Rhode Island, U.S. 

1288. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in the treatment of maize.”—A communication from H. Cavayé 
and Co., Paris. 

1290. Tuomas Euuis, Coatbridge, Lanarkshire, N.B., ‘‘Improvements in 
urnaces and boilers.” 

292. Joun May, New Wortley, and Marrnew May, Leeds, Yorkshire, 

‘‘ Improvements in machinery or apparatus for spinning wool and other 
fibres into yarn.” 

1294. Wituiam Broven, sen., and WittiAm Broveu, jun., Silverdale 
Tileries, Keele, Staffordshire, ‘“‘ Improvements in the construction of 
ovens and kilns.”—5th May, 1870. 


{nventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1308. Witt1am Scowcrort Lowe, Torr Vale Mills, Disley, Cheshire, 
*‘ Improvements in tape-dressing or sizing machines.”—7t« May, 1870. 
1310. Joan BuLLouGu, Accrington, Lancashire, ‘‘ Improvements in sizing 

machines.”—7th May, 1870. 
1324. Joun Pepper, Lake Village, Belknap, New Hampshire, U.S., “‘ Im- 
provements in machinery for knitting louped fabrics.”—9th May, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 

1382. Grorce McKewnzig, Glasgow, Lanarkshire, N.B., “‘ Mluminating 
gas.”—10th May, 1867. 

1426. Josian Georce JENNINGS, Palace-road, Lambeth, Surrey, ‘‘ Water- 
closets and sinks.”—14th May, 1867. 

1447. James Murpocu Napier, York-road, Lambeth, Surrey, ‘‘Intaglio 
plate-printing machinery.”—16th May, 1867. 

1552. James Murpocn Napier, York-road, Lambeth, Surrey, ‘‘ Serving 
mustard,”—2ith May, 1867. 

1391. Joun Compe, Starbeck, Yorkshire, ‘‘ Winding cops and warping 
from cops.”—10th May, 1867. ; 

1569. Henry Peruer, Trigon-road, Clapham, Surrey, ‘‘ Ornamental 
bricks.” —28/h May, 1867. 

1409. Joun Gay NewTon ALLEyNE, Butterley Ironworks, Alfreton, Derby- 
shire, “ Puddling furnaces.”—13th May, 1867. 

1419. Epwarp Fre.p, Chandvus-chambers, Adelphi, Westminster, ‘‘Gene- 
rating and condensing steam.”—13th May, 1867. 

1420. Joun CLark, Paddington, London, ‘ Railway brakes.”—13th Mey, 


1867. 

- Jutien Denis, Stamford-street, Blackfriars, Surrey, ‘‘ Paper.”—17th 

ay, 1867. 

1477. ALEXANDER Horace Branpon, Rue Gaillon, Paris, 
wool.”—18tk May, 1867. 

1557. Wittiam RyLanp, Birmingham, ‘‘Teapots, 
May, 1867. 

1428. Epmunp WaLker, London, “‘ Windlasses.”—t4th May, 1867. 

1436. Wittiam CLarke, Gateshead, Durham, and Epmcnp WALKER, 
Poplar, London, “ Raising or moving heavy weights.”—15th May, 
1867 


“ Washing 
coffee-pots, &c.”—25th 


1451. Custox EpocumBE Brooman, Fleet-street, London, ‘Sewing 
machines.”-—16th May, 1867. 


Patents on which the Stamp Duty of £100 has been Paid. 


1194. Horace Leeman Emery, Sloane-street, Chelsea, London, ‘‘ Ginning 
cotton.”—12th May, 1863. 

1212. ALEXANDER PILBEAM, Glasgow, Lanarkshire, N.B., 
machines.”—l4th May, 1863. 


Notices of Intention to Proceed with Patents. 

35. IsHam Bacos, High Holborn, London, “ Purifying coal gas.” 

42. Louis Cart WiLHELM ScaorTre, Dalston, *‘Sugar cane mills.” 

44. Wittram Waarton, Liverpool, “Stick and roll tobacco.” — 5th 
January, 1870. 

49. Joun Micne.s, Barnes, “ Fastening and unfastening the doors of 
railway carriages ” 

51. James Joun MILLER, jun., Albert-terrace, New Church-road, Camber- 
well, Surrey, ‘* Keversing steam engines.” 

52. Perer JENSEN, Chancery-lane, London, “‘ Neckties, stocks, cuffs, &c.” 
—A communication from Emile Victor Pages.—6th January, 1870. 

56. WiLLiaAM JaMes PURCELL, Strathroy, ‘‘ Mvistening the sheets of letter 
books and copying paper.” 

61. Jown Carnaby, High Holborn, London, ‘‘ Dials.” 

62. THomas Co_tMaN, Leicester, *‘ Looped or knitted fabrics.” 

63. GEORGE GRAINGER TANDY, Penge, JonN ANDREWS DrypeEN, Stewart- 
lane, Surrey, and WiLitaM Perkins, Herne-hill-road, Surrey, ‘* Com- 
bustible liquids.” - 7th January, 1870. 

65. GeorGe Lirr_e, Oldham, ‘* Combing cotton, wool, &c.” 

67. Wittiam Henry Hvucaan, Newton Stewart, “Sewage, &c.” 

68. Henry Wictiam Lowpen, Douglas, ‘* Self-gauging and registering 
indicator.”—81h January, 1870. 

73. WiLtiamM Georce CunninGHAM, Stonehouse, ‘‘ Cleaning and polishing 
boots and shoes.”—l0th January, 1870. 

8”. Epme Aucustin CaaMeroy, Boulevart de Strasbourg, Paris, ‘“‘ Regu- 
lating the flow of liquids.”—llth January, 1870. 

88. Henry TempLe HUMPHREYS, Westbourne Park-rvad, London, ‘“ Rail- 
road construction, &c.” 

92. Henry Jones, Birmingham, ‘‘ Breech-loading fire-arms.” 

96. WittiaM Denison and Hevry Teaut, Leeds, ** Steam engines.” 

102. ApoLpauUs CLARK and ABRAHAM VAN WINKLE, Great Wild-street, 
London, “Bottling soda-water.”— Partly a communication from 
Gustavus Davis Dows. 

105. ALFRED Vincent Newton, Chancery-lane, London, “ Knitting ma- 
chines.”—A communication from the New Haven Family Knitting 
Machine Company.—12th Junuary, 1870. 

113. Georce THorNELOE, London-wall, 
January, 1870. 

22. THomas Ropert Hay Fisken, Hanover-place, Leeds, “ Breaking and 
softening flix.”—l5th January, i87v. 

156. WictraM FrepericKk Papwicx, Blaneau, 
January, 1870. 

197. RoBERT FLELDEN, jun., and Tuomas FreLpen, Walsden, “ Pickers for 
looms.”—22nd January, 1870. 

215. WittiaM Rupert Lake, Southampton-buildings, London, ‘‘ Railway 
switches.” — A communication from Adolph Schnabel and Theodor 
Henning.—24th January, 1870. 

222. GEORGE Ca41LDREN PHiLcox and THomas Sart, Goswell-street-road, 
London, ‘* Timekeepers.” —25th January, 1870. 

233. WittiaM GeorGe Ropinson Pen ey, Isledon-road, Hornsey-road, 
London, ‘‘ Tobacco pipes.” —26th January, 187v. 

242. StepHeN Lewin, Poole, “ Raising and stacking straw, hay, &c.”— 
27th January, 1870. 

270. SamueL WHITeEHALL MvuLLoney, Coventry, 
January, 1870. 

320. Witttam Ropert Lake, Southampton-buildings, London, “Spring 
bed bottoms.”—A communication from Robert Barker, Stephen Allbro 
Barker, and Louis Fisher. —3rd February, 1870. 

356. BenJaMiIn WALKER and JOBN FREDERICK AvGusTUs PFLauM, 
Goodman-street Works, Leeds, ** Clutches.”—7th Februaiy, 1870. 

407. Wrtttam Roserr Lake, Southampton-buildings, London, ‘‘ Spring 
seats an bottoms.”—A communication from John Lorenzo 
Whipple.—11th February, 1870. 

593. ALFRED Vincent Newton, Chancery-lane, Loudon, “‘Screws.”—A 
communication from Jared Augustus Ayres.—25(h February, 1870. 

752. Wituiam RocuesteR Pape, Newcastle-on-Tyne, ‘‘ Fire-arms.”—l5th 
March, 1870. 

833. SamusL Brooke, Brighouse, 
engines.” —2let March, 1870. 

949. Georce Avucustts Huppart, Brynkir, ‘‘ Railways.”—3lst March, 
1870. 

964. James WADSWORTH, Manchester, ‘‘ Portable oven.” 

970. isRAgL SUMMERFIELD and Joan GLasGow SanDERSON, Manchester, 
° machines.” 


“Sewing 





? 


London, ‘ Valves.” — 13th 


“ Fire-grates.” — 19th 


** Weaving.” — 29th 


“Doffers of condensing carding 


793. WinitAM KEpwarp Newton, Chancery-lane, London, ‘Nails.”—A 
ication from Sebastien Schlesinger.—2ud April, 1870 





“T nprovements in apparatus or arrangements to used in connection 
with returis for the manufacture of gas.” 
1275. Coun Pager Matruews, Granth Li , “An improved 
ccuepeans = ppapenntien to be applied to the insides of casks and 
1270. WiLLiaM Netson Hutcuinson, Wellesbourne, Bideford, Devon- 
shire, “improvements in the pre: Pah rails of ppilways and of 


aw 





and 





relics, 
sity each supplying the sum of six hundred thousand francs, 


tramways, and in the construction 
tramways.” e 





for future lines of railways 


1082. ALEXANDER WATKINS, Strand, London, and Ropert Cory Hanrort, 
Gray’s-inn-square, London, ‘‘ Timekeepers.” —8tk April, 1870. 

1107. Exnest De La Ruz, The Observatory, Cranford, ‘‘ Croquet mallets.” 
—Mth April, 1870. 

1120. James Lee Norron, Belle Sauvage-yard, Ludgate-hill, London, 
“ Dressing and furrowing milistones.”—léth April, 1870. 


1127. mas MclIsaac, Putney, ‘‘ Folding bed table.”—18th April, 1870. 
1B. veL Barron, jun., Vianchester, “ ting apparatus for 
ye.” —19th April, 1870. 
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1176. Wii11am Gossacr, Widnes, ‘“‘ Meta’lic sulphides.”—22nd April, 
1185. Lev: Cuase ScHERMERHORN and Cornetivs ScueRMERHORY, Derby, 
Ld Cheese. ” 


1189. WaLkpeEN THompson and Tuomas Statuer, Kingston-upou-Hull, 
* Mills for grinding cattle food.”—23rd April, 1870. 

1197. Georce Jonpan Fixmiy, Lorn-road, North Brixton, “‘ Self-register- 
ing liquid gauges.”—2! th April, 1870. 

1201. Ricnarp Birkin, jun., Newdigate-street, Alfreton-road, Notting- 
ham “ Ornamented net or lace.” 

1203. Horatio Fietcner, Upper Baker-street, Regent’s Park, London, 
“* Heels and tips fur boots and shoes, horseshoes, &c.” 

1205. Henry Younc Darracotr Scott, Ealing, ‘* Mortar and concrete, 
and bricks and blocks.” 

1206. Joun Patmer, Royal Promenade, Queen’s-road, Bristol, ‘‘Gas- 
cooking stoves.” —26th April, 1870. 

1211. Watter Harr, Norwich, “ Heels for boots and shoes.” 

1217. James Burney and Witi1aM Nicos, Leeds, ‘‘Steam boilers and 
furnaces.”—27th April, 1870. 

1229. THomas THorpe, Manchester, “‘ Piled fabrics.”—29th April, 1870. 

1238, Isaac Batrinson and Georce Batrinson, Halifax, ‘‘ Combing wool, 
silk, flax, &c.”—30th April, 1870. 

1265. Joun OrmERoD, Whaley Bridge, Cheshire, ‘‘ Looms for weaving.” — 
8rd May, 1870. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
3 the office of the Commissioners of Patents, within fourteen days of its 

te. 


List of Specifications } grog during the Week ending 
14th May, 1870. 

2195, 10d.; 2612, 1s. 44.; 2682, 6d.; 2697, Sd.; 2719, Is. 2d.; 2735, 84; 
2739, 84.; 2748, 8d.; 2746, 10d.; 2748, &d., 2753. Is. 10:1.; 2755, 1s. 8d.; 
£756, 10d.; 2777, 6d.; 2784, 8d.; 2788, 8d.; 2789, 10d.+ 2792, 2s. 6d.; 2796, 
28. 24.; 2805, 6d.; 2809, 8.; 2810, 1s.; 2811, Is. 2d.; 2825, 1s. 2d.; 2526, 
1s. 6d.; 2835, 8d.; 2839, 8&d.; 56, 10d.; 7857, 84; 285s, &d.; 2859, 6d; 
2871. 4d.; 2878, 8d.; 2874, 1'd.; 2875, 4d.; 2877, 4d.; 2881, 4d ; 2882, 10d.; 
2883, 4d.; 2881, 4a.; 2885, 4d.; 2886, 8d.; 28-7, 4:1.; 2800, 4d.; 2801, 4d.; 
2892, 4d.; 2804, 4d.; 2897, 8d.; 2901, 4d.; 2002, Sd.; 2003, 41.; 2905, 4d.; 
2908, 4d.; 2.10, 4d.; 2911, 1s. 8d. 2912, 4d.; 2913, 10d.; 2014, 10d , 2916, 
8d.; 2020, 4d.; 2921 4d.; 2925, 4d.; 2927, 4d.; 2924, 4d.; 2929, ls, od; 2032 
10.; 2934, 4d.; 2935, 4d.; 2086, Is. 4d; 2035,. 4d.; 0, 44.; 2941, 4d.; 
2042 8d.; 2043, 6d.; 2044, 4d.; 1946, 10d.; 2958, 1s.; 2069, Bd.; 2994, 4d.; 
3005, 6d.; 3209, 10d, 
















*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oftice, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
Tut EnGineEsr, at the office of her Majesty's Commissioners of Patents. 


: Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
3136. W. W. Girpwoop, Bromley, ‘‘ Gland packing.”—Dated 29th October, 
1 





69. 

The inventor constructs gland packing by coiling, rolling up, or twist- 
ing woven wire, such as wire gauze, upon a core, or otherwise, until the 
coil or roll becomes of such a diameter that when bent in the form of a 
ring and passed around a rod, into the gland it will fill up the space 
between the two. The sheet of woven wire may be coiled, rolled, or 
twisted either by hand or machinery, and either in the direction in 
which the wires in the sheet or in an angular direction, or the wire may 
be at once woveninto a coil, roll, or rope, either in the form of rings of 
the required size, or in lengths, to beafterwards bent intothe required form 
and size. The fibres of the wire gauze acting against the 10d intercepts a 
certain portion of the steam, which, condensing, remains there, and in 
that condition serves to lubricate the rod in its reciprocatory or rotary 
motion. 

8137. J. Trent, Millerton, U.S., “ Volute springs.”—Dated 29th October, 
1869. 

The bar or plate is semi-elliptical in shape as to its main portion, and 
has two horizontal legs or arms, oue at each end of the semi-elliptical por- 
tion. One of these legs is of greater length than the other, and when the 

late is coiled it provides a base for the spring to rest upon, the shorter 
eg constituting the core of the spring. But this shorter leg is not abso- 
lutely essential, though it is preferable to terminate the bar or plate in 
such way. Such bar or plate is properly coiled, beginning at the end, say 
around a mandril, and when sc coiled produces the spring. When 
weight is applied to this spring it rests upcn the highest part of the 
semi-ellipse, and consequently the qualities of a semi-elliptical spring are 
combined with those of a coiled or volute spring. 

3139. J. A, MiLueR, Boston, U.S., “‘ Steam generators.” —Dated 29th October? 
1869. 


The inventor constructs his tubular steam generator or boiler with 
tubes, urranged in such a manner that they may expand and cuntract 
freely with the variations of heat, without injury to the boiler, only one 
end of each tube being made fast or permanently secured in a tube plate, 
the other end of the tube being left free. The tubes at the fixed end open 
into a chamber, the other end being closed, and the free circulation of 
the water through the tubes is secured by means of other tubes placed 
within the first or outer tubes, such inner tubes being open at both ends. 
3141. M. L. and E. Darnsrovucu, Dewsbury, “ Lubricators.”—Dated 

29th October, 1869. 

This consists in the construction and use of a vessel (by preference of 
cylindrical shape) formed or constructed to screw into the cylinder lid or 
cover, and to contain a suitable quantity of tallow and oil or other lubri- 
cant. The bottoin or part entering into the cylinder is bored out taper or 
conical, and a spindle is formed conical, so as to fit therein and to pass 
through the‘vessel, and also through a screw plug and a stuffing-box at 
the top thereof. This spindle is hollow in that portion which 1s within 
the vessel, and having lateral openings communicating with both the 
upper and lower part of the vessel.—Not proceeded with. 
$145. J. H. Spencer, Birmingham, “ Lubricating compound.” — Dated 

29th October, 1869. 

This consists in embedding or enveloping the suet or other solid or 
semi-solid fat or grease used in a fatty or greasy substance, which is not 
mapenteliy softened by the heat of the neck or journal and bearing, and 
which will retain the suet, or fat, or grease, and preveut it from passing 
wastefully to the neck, or journal, and bearing. In making a lubricating 
compound accyrding to his invention, to be used in lieu of the ordinary 
suet or fat, the inventor takes, by preference, the greasy or fatty material 
called in commerce ‘‘ dubbin,” or hard antifriction grease, the dubbin, or 
hard antifriction grease ; being manufactured in the well-known way 
from resin, oil, and moulds or otherwise makes ita hard block orsolid mass 
of the required size, the block being provided with a series of circular or 
other shaped holes. 
$152. A. Friepmann, Vienna, ‘‘ Feeding boilers.”—Dated 30th October, 1869. 

is consists in forming the water nozzle of injectors at that part 
immediately preceding and following the steam outlet with spiral 
grooves like the grooves of a rifle, but running out plain. 
3154. L. Wray, Ramsgate, “ Motive power engines.”—Dated' 30th October, 
1 


869. 

The cylinder and the steam space are of an annular form, and in the 
cylinder works a piston, which is attached to the end of an arm mounted 
on the central shaft of the engine. A movable abutment or steam sto: 
is placed in a recess in the valve box or other convenient part, and is 
moved in and out of the cylinder by any suitable gearing or mechanical 
device, so as to allow the piston to pass. Steam is admitted to the 
annular steam space between the stop and the piston, and thus forces the 
latter forward, At the same time a partial vacuum or exhaust is pro- 
duced behind the piston, so as to increase the steam pressure on its face. 
—Not proceeded with. 
$158. W. R. Espent, Southwick-strect, “ Centrifugal drying machines.” 

—Dated 30¢h October, 1869. 

This consists in employing, in lieu of the ‘orated sheets and rods or 
stays, a drum formed of a sheet of perforated copper or other metal, with 
— — spirally around the drum, or the corrugations may 

01 


7. = ToweER, Moreton, Essex, “ Hot air engines.”—Dated 1st November, 





This ‘ists in sur ding the furnace, and by preference the engine, 
with an air-tight casing of a form and of materials suitable for withstand- 
ing an inte pressure, and of such a size as to enable the attendant 


to work within it, so as to attend to the engine and fire the furnace. 
$176. R. Davies, Liverpool, “ Transmitting motive power.”—Dated 2nd 
November, 18 


The imventor tits the ends of two or more levers on pins, joints, or 
hinges, secured to a found.tion or frame, and connects these a by 
links to cranks, eccentrics, or their equivalents formed on or attached to 
ashaft. By power applied so as to cause the levers to reciprocate or 
vibrate the is made to rotate, and transmits such power to the re- 
quired place for the desired purpose.—Not proceeded with. 





3178. A. H. Brannon, Paris, “‘ Motive power engines.”—Dated 2nd Novem- 
ber, 9. 
This relates to that class of motive engines in which power is generated 
by the explosion of gas within a closed cylinder. The gas required for 
this purpose is produced by drawing a current of atmospheric air through 
a liquid hydrocarbon, such as spirits of petroleum, directly into a 
cylinder, and there such air charged with explosive vapour is ignited by 
means of a current of hydrogen gas directed on a small platinum sponge 
This igniter is placed within a slide, working with a to-and-fro motion in 
such a manner that at each stroke of the engine the air charged with the 
gases is first drawn into the cylinder, secondly closed within the 
cylinder, thirdly ignited, and fourthly discharged after the explosion. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

3142. A. Nairn, Leith, “ Steam carriages.” —Dated 29th October, 1869. 

This apparatus consists of two parallel longitudinal frame-bars of iron 
or steel, with iron or steel frames rising therefrom to form the skeleton 
of the omnibus, and which is partly covered with wood or sheet metal, 
and partly fitted with windows. <A space fur an upright steam boiler, 
with a coal bunker and accessories, is divided off at the front end of a 
double bulkhead, sufficiently defended to prevent any noise from being 
heard inside.—Not proceeded with. 

3156. R. Marspen, Sheffield, “ Pulley blocks.”—Dated 30th October, 1869. 
The inventor makes use of the well-known principle of the endless 

screw or worm and worm wheel, and by a novel arrangement of parts he 

makes them applicable to the purposes for which pulley blocks are ordi- 
narily used, that is, -for the purpose of moving or raising heavy weights 

thus :—He makes, by casting in malleable, or cast iron, or other metal, a 

werm wheel of the size required, and then by cutting or casting makes a 

worm or endless screw to correspond with and work into such wheel. 

He then makes either in cast or malleable iron, or by forging, a frame 

which shall contain the hook from which the whole is to be suspended, 

and hkewise the above wo'm and wheel, the worm being carried in suit- 
able beariags, either in the top or the bottom of the frame, and the axis 
of the worm wheel in bearings in the side cheeks thereof. 

3172. C. G. Gumpert, Leicester-square, ‘‘ Ships’ rudders.”—Dated 2ad Novem- 

ber, 1869. 

This consists in so constructing a ship’s rudder that while the rudder 
blade when deflected is thrown entirely to the one or the other side of 
the line of the keel, as in ordinary rudders, the power for so deflecting it 
is applied through a crank or its equivalent connected thereto at or near 
the middle of the surface of the blade, whereby the pressure of the water 
against the blade on one side of such point of attachment will to a cer- 
tain extent balance the pressure on the other side of such point. For 
this purpose the rudder blade is carried at or near the middle of its sur- 
face by means of a crank or cranks from a vertical shaft supported at its 
upper and lower ends by the hindmost part of the vessel, which crank or 
cranks, when in the fore and aft position, points or point towards the 
forward part of the vessel, and upon which crank or cranks the rudder 
blade is free to turn within the limits hereinafter described. On turning 
this crunk rudder shaft for the purpose of deflecting the rudder blade, 
that is, to bring the helm over to port or starboard, the whole of the 
rudder blade is carried to either side uf the line of the keel, the forward 
edge thereof being, however, caused to remain, such line of the keel, by 
means of a pin or pins fixed to the said blade, sliding in a slot or slots 
fixed to the vessel in the line of the keel. 

3180. C. E. CawLey and J. Newton, Manchester, “‘ Tranways,.”-—Dated 

2ud November, 1869. 

This consists, First, in forming a groove in one or both side rails, and 
adapting to vehicles a movable guide wheel or wheels to run therein. 
| aa in grooving the rails of tramways transversely across their sur- 
aces. 

3183. A. Grorne, Strand, ‘ Omnibus indicator.”—Dated 3rd November, 

1869. 

This cousists in making a tell-tule or indicator for registering the total 
number of passengers during the day, or journey, or other period, as may 
be desired, and in a mechanical controller on the tell-tale always showing 
the number of passengers in the carriage at the moment of examination 
Both indicators are connected with eack other in such a manner that a 
difference between the numbers shown by the controller and the real 
number of passengers in or on the conveyance at that time gives a certain 
proof of the conductor’s neglect in marking the total number of passen- 
gers during a given period. 

3194. E. Fiven, Chepstow, *‘ Dock-gates, d&c.”— Dated 3rd November, 1869 
The inventor forms the caisson or dock-gate in such a manner as to be 

able to admit water through holes or through a valve or cock in the 
bottom or lower part of the caisson or dock. The upper part of the same 
above the water is made air-tight, so that as the water is admitted the 
air in this upper part or chamber becomes compressed, or by opening a 
cock is allowed toescape. When it is desired to regulate the buvyaucy of 
the caisson or gate, or empty it of water, the inventor closes this cock 
and opens another, or he uses a three-way cock, which answers the pur- 
pose of the two cocks, which shall be vonnected by pipes or flexible hose 
to a chamber of compressed air or an air-pump, and by either of these 
means compress air into the space above the water, and thus drive or 
force out the water through the holes, cock, or valve through which it 
entered at the bottom, and thus regulate the depth of immersion of the 
dock-gate or caisson in the water, or if need be drive out the whole of the 
water. - 








Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

3148. J. Exce and W. J. GRaDWELL, “‘Spinning and doubling.”—-Dated 

30th October, 1869. 

This con-ists in certain improved machinery for facilitating the opera- 
tion of doffing the full bobbins and replacing the parts of the machine in 
the proper positions for starting afresh set. In performing this inven- 
tion the inventors make use of a fixed rail between the bolster and foot- 
step rails, this iatermediute rail supports a set of dead wharves, on to 
which the driving bands are moved from the driving wharves by a parallel 
rod, or other equivalent, passing under or over the bands. By this means 
all the spindles in a frame are set at liverty, and the doffing can be 
effected with facility; or instead of the intermediate rail and dead wharves 
the inventors apply a fast and loose wharve to each spindle, and move the 
bands by means of a rod or other equivalent from the fast to the loose 
wharves previous to dofing.—Not proceeded with. 

3155. R. H. Cottyer, Courtrai, Belgium, ‘* Breaking and softening flax.” — 

Dated 30th October, 1869. 

The flax or fibrous material is fed on to the surface of a revolving drum, 
the axis of which is mounted in bearings in a suitable frame. The drum 
carries the fibrous material from the feed end of the machine to the 
delivery end thereof. In its passage on the drum the fibrous material 
receives the rubbing action of one or more smaller rollers set around a 
part of the periphery of the said drum, and which are caused to roll to 
and fro on the surface of the said drum, the said smaller roller or rollers 
being carried by a separate frame mounted on the axis of the revolving 
drum, and capable of oscillating motion thereupon. —Not proceeded with. 
3161. W. R. Watson and R. Morray, Glasgow, “* Doubling yarns.” —Dated 

lst November, 1569. 

This consists in the employment of a fine comb carried on an axis or its 
equivalent situated at the back of and parallel with that of the doubling 
rollers. The comb is so arranged that when the doubling action is pro- 
ceeding with all the threads or yarns (either two or more) unbroken it 
does not act upon any of the yarns or threads, but immediately that one 
or more of the yarns or threads breaks or break, one or more dross fingers, 
each of which is held up by the yarns er threads whilst whole or un- 
broken, falls, and its weight or leverage acting upon the rear of the comb 
throws it up in such position that the remaining yarns or threads catch 
into the teeth of it and become broken or severed or held from passing 
forward by the resistance thus offered to their passage onwards to the 
doubling rollers.-—Not proceed -d with. 

3166. R. C. Appy, Lisburn, Ireland, “‘ Flax spindles.” —Dated lst November, 

1869. 

The inventor employs non-revolving tubular spindles, and places on 
each spindle a neck or tube, on which is a wharve carrying one or 
more arms to be used as flyers, and on each spindle there is a collar or 
seating on which the bobbin rests, there be in the interior of the 
bobbin a tube fitting the spindle, and the drag is given tu the 
either by a weight at the tup or other cunvenient manner.— Not proceeded 
wih, 

3168. A. Taornton and B. Senior, Heckmondwike, ‘Carding engines.”— 

Dated 1st November, 1869. 

This consists in dispensing with the combs, and instead thereof apply- 
ing a card stripper, or roller cluthed or covered with cards, to rotate in 
contact with the doffer cylinder at a suitable surface speed, which thereby 
doffs or strips the carded fibre from the teeth of the doffer, and a plain 
roller rotating in contact with this said card roller removes the fibre 
therefrom, and with the aid of another plain roller lays it upon the 
creeper or endless apron which carries it away in the usual manner. 

3169. W, Biron, Salford, ‘‘ Sewing machines.” —Dated lst November, 1869. 

consists in the application to the machine of apparatus f 


or 
the cloth and and stopping the machine by self-acting means. 
Hitherto the piece ends to be sewn or stitched were guided and the 





machine started and stopped by the m tending it, but with these 

improvements the person has only to feed or supply the cloth. 

3184. 8. Wricut and J. Fox, Nottingham, “ Producing pile or net fabrics.” 
—Dated 3rd November, 1869. 

The inventors employ a bar the length required by the machine, and 
in or upon this bar they secure pieces of brass or other metal, so that these 
pieces shall stand up and project above the bar. Two or mure of these 
pieces they braze or otherwise join together at the top thereof for a short 
distance, or they employ a piece of metal slit through itself placed at 
a short distance from the top thereof towards the upper edge of the bar ; 
in either case such slit is made of sufficient width to allow a carriage or 
carriages or a point or points to pass through or into the slit.—Not pro- 
ceeded with 


3193. G. Sixciair, Le 














ith, “ Treating wood for pulp.”—Dated 3rd November, 


This consists mainly in heating, boiling, or first treating the split wood, 
wood shavings, ** esparto,” and other vegetable fibrous m dasa, mixed 
with the proper amount of water and caustic soda or “‘lyes” usually em- 
ployed for the kind and quantity of fibrous materials in order to prepare 
them for “paper pulp,” within new or improved constructions and 
arrangements of cluse vessels or boilers, by the direct action or radiation 
of the heat through the outer sides or shells of the boilers, and in the 
construction and arrangement of these boilers 


Class 4.—-AGRICULTURE. : 


Class 5.—-BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 


3143. G. Burce, jun., Rochester, “ Cement.”—Dated 20th October, 1869. 

The basis of the improved cement is a substance known as soap or 
chalk soap, which is found between grey stone chalk and gault, under- 
lying the former. This soap or chalk soap is quarried or dug in the usual 
manner, and is thrown into tanks, where it is submitted to the action of 
a solution of potash or ammonia alum, the latter by vreference. A 
ed solution should be employed, and it may be used either hot or 
cold, according to the proportion of alum it is desired to incorporate with 
the chalk soap. On «adding the alum solution to the chalk soap consider- 
able effervescence takes place, owing to the sulphuric acid of the alum 
entering into combination with the carbonate of lime, thereby forming 
sulphate of lime and evolving carbonic acid gas.—Not proceeded with. 
3177. W. ConneLL, Glasgow, ‘‘ Water-closets.”.- Dated 2nd November, 1869. 

This consists in applying a second or extended pan, valve, and basin, 
or compartment to water-closets, so as to act on a float which controls the 


ter supply. 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 

3171. F. pe WasLFELDT, Stockholm, “ Gunsa.”--Dated lat November, 1869. 

This gun is more particularly intended for the purposes of bayonet 
drill, and consists of the following parts, viz., barrel and steck, dummy 
lock, trigger and trigger guard, and a bayonet blade of ordinary or other 
section, the point being provided with a flat disc or knob; at the other 
end it has ashoulder. A socket fits and is fixed in ur against the outer 
end of the barrel ; the b«yonet blade can freely slide in this socket ; the 
shoulder on it goes against the inner end of the socket, and thus keeps it 
from falling out. The rear of the barrel is filled with a wooden plug, and 
a spiral spring of suitable strength and material placed between the 
inner end of the bayonet and the plug; thus, when compressed, tending 
to push the bayonet out and the shoulder against the socket. On 
thrusting with the bayonet the spiral spring is compressed by the re- 
ceding bayonet, and thus no harm ensues to the person bit. 
8175. J. Neumever, Vienna, ** Cartridges.”—Dated Ind November, 1869. 

The cartridge consists of a cylindrical casing of copper, brass, or other 
suitable metal or alloy, the bottom of which casing is of a peculiar 
shape, viz., presenting two circular parts, between which is provided a 
circular depression or slit of the required width and depth for the per- 
cussion cap toe fit into, and thus prevent any escape of gas to tuke place 
through the slit when the cap is put over the part, which latter serves as 
an anvil for procuring the explosion of the fulminating compound of the 
fire of which is transmitted by a central perforation to the 
f gunpowder contained in the casing.—Not proceeded with. 
3162. B. Biancni, Paris, “ Cartrudges."—Dated lst November, 1869. 

This machine is composed of a hydraulic press with four culumns, or of 
a lever or screw press. To the table and to the head of this machine are 
fixed two strong cast iron pieces, which the inventor calls masses. The 
upper mass carries at its lower part a slide guide, which is fixed thereto 
by bolts, and can be adjusted by means of screws. It is a rectangular 
plate, having at its lower part two projections in the form of a square. 
Between these two projections is placed an upper pin-carrying plate, beld 
by screws. It is pierced with as many cylindrical holes as there are car- 
tridges made at one operation. In these holes freely move pins of the 
same form, having a lateral groove, and provided with heads, which are 
sunk in the thickness of the plate, and are flush with its upper In 
the space between the pin-carrying plate and the guide is a slide com- 
posed of a full part and an open part. To the open partis attached a 
rack worked by a hand-wheel fixed on the columns of the press. The 
full part is prolonged by a sort of arm provided with a roller. 


cap, 
3 








Class 7.—FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 
3149. O. FannenJe tm, Stockholm, ** Cooking apparatus.” - 
October, 1869. 

This consists of a shell with sides parallel, or as a reversed truncated 
cone, or a parallel-sided vessel, resting on a reversed cone consisting of 
wetal, china, or other suitable material. It may be cylindrical or elliptic 
or rectangular in horizontal section, and with single or double walls, in 
the latter case having the space between by preference filled with non- 
conducting material. The burner or burners are placed at the open 
bottom of the shell, and may be of any suitable construction. The vessel 
or vessels to be beated are placed in the upper part of the shell, witb bottom 
and part of sides exposed to the ascending products of combustion, which 
escape through one or more holes in the upper part of the shell, through 
the spaces between the cooking vessels and the shell, or through a 
chimney.— Not proceeded with. 


Dated 30th 


3165. E. Forp, Chelsea, ‘‘ Chromatic slides Jor musical instruments." —Dated 
lst November, 1869. 

This consists chietly in the novel construction of the slide, and in the 
peculiar combin«tion together and with the slide of a piston or driving 
rod, a lever, and a sliding socket which connects the said rod to the lever. 
The extension or sliding tubes are fitted to slide either within or without 
the fixed tubes at the side of which the piston or driving rod is placed. 
The extending or sliding tubes are each connected by a rod or link to one 
extremity of the lever which is fitted to turn freely on a pivot ur fulcrum 
upon the fixed tube, midway between the two ends of the same, and in 
such a position that the lever turns in a central with the driving rod. 
3179. A. Wyte, Stewarton, N.B., “ Scotch bonnets.”.—Dated 2ad Novem- 

ber, 1869. 

This consists in the new or improved use of a thin film or layer of thin 
sheet or web gutta-percha or its solutions or other equivalent adhesive 
waterproof material, such as those now much used in the manufacture of 
the bodies of gentlemeu’s hats, placed between the inside of the woollen 
body of * Scotch bonnets ” and their lining, and in causing the same, by 
a slight pressure and the action of heat, to cement the lining and body in 
the vperation of finishing, or in the later shaping of the bonnet on the 
block, all which has the effect of making the bonnet so manufactw 
more perfectly watertight, durable, and capable of receiving and retainin, 
their original and desired shape, whether subject to severe wet, hot. 
culd weather, than has been the case with “ Scotch bonnets” as heretofore 
manufactured and finished.—Not proceeded with. 

3182 8. Leon, St. Paul-street, “‘ Cooking by gas.”"—Dated 3rd November, 
1569. 

Fitted to a frame are a series of shelves to receive rasan vessels and 
articles. Gas rings are supported as required by portions of the frame, in 
such a manner as to admit of various kinds of food being arranged over 
and under the gas rings, so as to be cooked by the heat radiating there- 
from by the aid of heat reflectors and heat diffusers, arranged in modes 
similar to those described in the specification of a previous patent granted 
to the same inventor. 

3188. M. L. Wien, San Francisco, “ Shampooing the head.”—Dated Srd 
November, 1869. 

To form this shampooing apparatus a rim or bottomless is made to 
fit the head as nearly as may be below the pa part of the hair, and 
a trough or gutter is adupted to fit the head just below the rim, and pro- 
vided with a strap to secure it in place. These parts may be made of thin 
gutta-percha or other suitable material, and the trough may be partially 
filied with sponge or other porous substance to absorb ily the liquid 
that may escape from the rim. This sponge should be wet before using, 
and the superfluous water passed out, as it will not so readily absuib a 
liquid when dry. To support and steady the rim the inventor makes two 








is, one for each er, having a cross-piece on the lower end to 
rest upon the shoulder, while the part passes into straps or staples 
on the side of the rim.—Not with 
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8189. N. W. Buancnarp, California, U.8., “ Substitute for hair for up- 
holsterry.”—Dated 3rd November, 1869, 

The fibre used us the above substitute is obtained from a it which 

grows in great profusion on the Pacific coast, and especially in California 


and Mexico, and which is kuown as the soap root or soap plant (thalan- 
gium pomaridianum). This plant has a b us root, which is sapona- 
ceous in its charaeter. Surrounding the bulbous root is a heavy body of 


fibre, not unlike cocoanut fibre. is plant or root ig pulled from the 
ground, and the outside covering of fibre stripped from the inner bulb. 
In this state the fibres are bound together, so as to form a mat or bunch 
of hair-like substance. This mass is then run through a picker, or other 
device for separating the fibre, from which it emerges in the form of long 
and course hair of a brown colour and of great The fibre is 
then placed in a cauldron or other vessel, which is filled with water, and 
in which a quantity of soft soap or other alkaline or saponaceous sub- 
stance is introduced. 


3190. E. SNELL, City-road, ‘Imitation marbles."—Dated 8rd November, 
1869. 


The inventor employs for the manufacture of each compound being 
given below, First, of glycerine, two parts; glue, six parts; resin, 
one and a-half purts; water, fourteen parts; solution of potash or soda, 
four parts. He first dissolves the glue in the water, then boil the resin 
in the solution of potash or soda until it is reduced the istency 
of jelly, He adds these two mixtures together, and then mixes there- 
with the glycerine, and allows the whole mass to simmer for a few 
minutes, any desirable colour being added to the mixture when in a 
—— state, to represent the required ornamentation. Secondly, he 
takes of glue two parts; resin, one part ; oil, one part; solution of pot- 
ash or soda, a-half part ; lime water, four parts. He dissolves the glue 
in the lime water, and the resin in the oil, then mixes therewith the 

otash or soda, and allows the compound to simmer for any desirable 
ength of time; and he adds to the said pound any required colour, 
to imitate the veneer, marble, or other substance. 

3192. a GaRDNER, Manchester, ‘‘ Tools for watches.” —Dated 3rd November, 
1869. 








This refers to that a of the tools, or mechanism for drilling or turn- 
ing watch plates, and tu means for facilitating the operations for adjust- 
ing the template, and part holding the watch plate to be operated upon, 


quantity back into the pan, so as not to splash over on to the separated 
and dried solid matter. 


a J. Everett, West Ham, “ Salts of ammonia.”—Dated 20th October, 

This consists in posting he liquor referred to with as much 
or anhydrous sulphate of iron (green copperas), as it can decom: 
result of such decomposition being sulphate of ammonia in solu 
a precipitate of oxide and sulphide of iron.— Not proceeded with. 
$150. C. Sacre, 8. Perkins, and W. SMELLIE, Manchester, ‘‘ Wrought iron.” 

—Dated 30th October, 1869. 

This ist ducing ‘ht iron or other malleable scrap in a 
cupola, or other suitable melting furnace, with or without an admixture 
of pig iron, steel, or other metal, and in taking the metal thus reduced 
while molten, or when cold, to a puddling furnace, to be puddled in the 
ordinary manner, with or without common pig iron or other metal, 
oe producing a superior wrought iron or malleable metal of steely 
q iy: ; 

8151. E. Rye, Odense, Denmark, “ Preparing printing surfaces.” —Dated 
30th October, 1869. 

Over a very thick piece of plate glass, highly polished or plain, the 
inventor pours a mixture composed of yt eight parts of gelatine, 
twenty parts to forty albumen, and eight parts to ten parts distilled 
water. When the mixture has been poured over the glass the latter is 
placed in a suitable oven to dry, after which the glass is exposed on the 
reverse side to the light, the glass is then washed, dried, and another 
mixture poured over it; this mixture is composed of ten parts to fifteen 
parts of gelatine dissolved in 100 parts to 110 parts of water, eight parts 
to ten parts of albumen, three parts to five parts of bichromate of potash, 
three parts to five parts of bich ite of in, dissolved in ten parts 
of water ; one part to two parts of gum myrrh, one part to two parts gum 
benzoin, previously dissolved in fifteen parts of alcohol; one-tenth part 
of nitrate of silver dissolved in water, one-tenth — of iodide of cadmium, 
one-tenth part of b ide of potassium, previously dissolved in eight 
parts of distilled water. When this mixture has been poured over the 
glass the latter is again dried in the oven, after which it is ready for 
copying. This is effected by placing a ——— negative on the glass 
thus prepared: the copying will require from an hour to two hours. 
3164. J. Dewar, Kirkcaldy, ‘* Artificial fuel.” —Dated 1st November, 1869. 


the 
ion, and 














and to arrangements for drilling or centering; and the i 
in an arrang t and bination o! hani namely, a face plate 
on the end of a lathe spindle having a sliding centre is used, but upon 
this face plate a plate is arranged so that it can slide diametrically, and 
move in an angle on each side of the diametrical line. To the back of 
this sl de plate the template is secured, or the slide plate forms the tem- 
plate, having holes drilled in it corresponding to those intended to be 
formed in the watch plates. 








Class 8.-CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 


8084. R. Scorr and W. Mclvor, Addiewell, N.B., ‘ Utilising sulphuric acid 
residues.” —Dated 23rd October, 1869. 

Common salt is introduced into a decomposing furnace or other re- 
ceptacle ; previous to the introduction of the common salt it is of ad- 
vantage that the furnace or other receptacle be heated. Vitriol tar is 
now passed into the furnace, and the heat continued, the mixture being 
constantly stirred during the decomposition. It is desirable that the 
furnace or other receptacle be as close as possible consistent with tbe 
mass being continually stirred. The common salt may be also employed 
in the furm of solution—strong brine mixed with the vitriol tar instead 
of salt in the usual form. The bydrochloric acid gas, which is evolved 
during the d ition, may ducted to d 3 or towers of 
the usual or any desired form. 


3086. F. Cassei, Cologne, ‘* Preserving meat.”—Dated 23rd October, 1869. 

This consists in the application of the oil expressed from the corns of 
grapes to the preservation of meat. For this purpose the meat is cut 
into pieces, and the pieces are coated pocAhand with the oil. The oil 
may be applied in various ways, and the meat may be prepared in various 
ways before the oil is applied ‘0 it. 
$193. G. T. Lewes, Philadelphia, 

October, 1869. 

This relates to subliming metallic Jead and then oxidising the vapours 
and collecting them in separate chambers or bags. Metallic lead is finely 
divided or granulated by being slowly poured, while in a molten stute, 
from a height of from 4ft. to 6ft. into water in a state of agitation. The 
finely granulated lead in small quantities is then mixed with carbon, 
a ome y, fine washed pea, or dust, anthracite coal, in the proportion of 

alf-and-half, and the mixture is then heated in a compound reducing 
and oxidising furnace. Dense white fumes or vapours pass off. These 
are conveyed into a separate chamber or receptacle where the vapours are 
atrained by passing through bags or screens of muslin, or other fabric, or 
are allowed to deposit by being passed slowly through an extended 
chamber in the way in which lampblack, oxide of zinc, and the like have 
been heretofure collected. 


8094. W. W. Lavette, Wraysbury, “ Bleaching.”—Dated 25th October, 1869. 
This consists in the economical preparation of a chemical agent to 
remove from paper stuff, ur other material bleached by the use of chloride 
of lime, any excess of chloride of lime which may remain therein. The 
inventor exposes for a time to the action of the air the refuse from an 
ordinary dry lime purifier used in the manufacture of coal He then 
mixes water therewith, and after thoroughly stirring the mixture allows 
it to settle. He then draws off the clear liquor, which, without further 
preparation, possesses the property of noutvaiing or decomposing chloride 
of lime, and may be used as an antichlor in the ordin taanner in the 
manufacture of paper, or in other manufactures in wah antichlor is 
employed.— Not proceeded with. 
3102. D. Sprtt, Hackney, ‘* Xyloidine solvents.”—Dated 26th October, 1869. 

This consists in the employment, First, of camphor or of camphor oil, 
or of mixtures of the same in conjunction with hydrocarbon, or of such 
volatile products 4s exist in or are obtained from the distillation of 
petroleum, or the volatile products obtained by the distillation of the 
residual products resulting from the distillation of coal, shale, or other 
bituminous substances, and which volatile products have a boiling point 
or boiling points from about 220 deg. Fah. to about 400 deg. Fah., the 
same to be employed in about equal proportions; Secondly, of camphor 
or camphor oil, or mixtures of the same in conjunction with alcohol or 
spirits of wine, the same to be ey or oe in about equal proportions ; 
Thirdly, of bydrocarbons having a boiling point ranging from 220 deg. 
Fab. to 400 deg. Fah., in conjunction with alcohol or spirits of wine in 
about equal proportions, 

3119. W. A. Ross, Captain R.N., “ Preserving metals from oxidation.” — 
Dated 27th October, 1869. 

This consists in applying hydrated (glacial) phosphoric acid or phos- 
phorous acid, or hypophospborus acid, or other salt of phosphorus, but 
especially phosphoric acid, to the clean surface of iron, copper, or alloy of 
metals, or other metal, but especially tu iron, brass, or bronze, either on 
the cold metal or alloy, or on the same heated to a greater or less extent, 
by rubbing it well in with the blade of a table knife or other smooth 
polished instrument of a similar metal to that which is the subject of 
treatment, by which means the surface of the iron or metal treated is 
chemically acted upon, and a coating of what istermed phosphide or sub- 
phosphide of iron formed, which will preserve the iron, steel, metal, or 
alloy so treated from the injurious action (in the shape of rust or other 
oxide) of water, or damp air, or perspiration. 
3120. J. B. ELkincton, Birmingh “ Manufact 

October, 1869. 

This consists in improvements in the method of conducting this process. 
The inventor prefers to employ copper ores which con’ sufficient silver 
materially to injure the nee if smelted in the ordinary way, and which, 
consequently, would usually be submitted to a process for extracting the 
silver before they are smelted. He smelts the ore in the usual way, so as 
to obtain all its metallic contents (except such as may be volatile) in the 
form of regulus, from which stage, by preference, but it is not essential, 
he carries the metal on to the state of — or blister copper. This 
impure metal the inventor casts into plates, say, 24in. long, 8in. wide, and 
lin. thick. One end of the plate is provided at the centre with a stout 
shaped head of wrought oe It laced in the mould in which the 

late is cast, cast iron moulds are , the metal is tapped out of the 
urnace on to a sand floor, and is led by channels into the moulds, 
3124. 8. Bennett, Dalston, ‘‘ Utilising tannery waste liquors.”—Dated 28th 
October, 1869. 

This consists in separating the ammonia from these liquors. This is 
effected by distillation, or any well-known process now employed for 
separating ammonia from other ammonical liquors may be employed.— 
Not proceeded with. 

8129. F. Tavtor, Romsey, ‘‘ Deodorising excrement.” —Dated 28th October, 1869. 

The inventor places under the of a privy seat a movable floor, 
which is moved when the lid of the. seat is moved, so that the solid 
matter deposited on it after the liquid has been allowed 
scraped off and made to fall into a receptacle. The object of this separa- 
tion being for the purpose of drying the solid part of human excrement 
into guano, it is very important that the liquid part should be thoroughly 
and completely coparated and yet that any quantity of slops may at any 
time be thrown into the pan. For this the inventor attaches to 
the aides and to one end of the floor of the pan an U it edge, and to 
this a flange so reverted as to conduct liquids thrown into the pan in any 





U.S., “Dry white lead.”—Dated 25th 





eof copper.” —Dated 27th 





This in combining fibrous vegetable substances in a pulped 
condition with coal tar, Archangel tar, or pitch coal, dross coal, dust (or 
culm), coal or shale, waste, sawdust, or other refuse of wood, peat, or 
refuse of peat, whether separately or mixed, in which combined condition 
the inventor finds that the fibrous vegetable substances cause the tar, 
coal, and other ibustible matters abov ti d to cohere and retain 
their form sufficiently during the of combustion to make the 
artificial fuel which they affor: weohel and convenient. 

8185. F. F. Samres and A. ANTHOME, Paris, ‘‘ Metallic veasels for petroleum, 
&c.”—Dated 3rd November, 1869. 

The inventors construct vessels, or barrels of a cylindrical or other shape, 
of sheet iron tinned inside and out, of a thickness varying according to 
the size of the vessel, which vessels are supported in the interior of an 
outer preserving envelope or casing. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


3125. J. Apams, jun., Boston, U.S&., ‘‘ Deposition of nickel.”—Dated 28th 
October, 1869. 

This consists, First, in the electro-deposition of nickel by means of a 
solution of the double sulphate of nickel and ammonia, or a solution of 
the double chloride of nickel and ammonia prepared and used in such a 
manner as to be free from the presence of potash, soda, alumina, lime, or 
nitric acid, or from any acid, or alkaline reaction. Secondly, in the use, 
for the mode of a depositing cell, of nickel combined with iron, to prevent 
the copper and arsenic which may be present from being deposited with 
the nickel, or from injuring the solution. Thirdly, in the methods for 
preparing the sulution of the double sulphate of nickel and ammonia, 
and the double chloride of nickel and ammonia. 

3147. E. H. C. Monckton, T'readneedle-stveet, ‘* Telegraphy.”—Dated 30th 
October, 1869. 

The inventor first coils a copper wire by preference ,over a soft iron 
wire or rod, by preference, in the same manner as a pianoforte wire, 
where steel is used in lieu of iron. The iron wire is previously insulated, 
us also the copper wire; this is again by preference covered with any 
suitable insulating material, and that again covered with hemp, saturated 
with pitch and tar woven by preference over it, though it may be also 
twisted and otherwise secured on it. The insulation of the copper and 
iron wires may be effected in the usual way, or by previously dipping in 
pure cod liver oil, and this oil may be a rendered drying by 
boiling and preparation with litharge or other oxide of lead. 

3159. A. Minton, KXossuth-terrace, ‘‘ Electro-coating iron.”— Dated 30th 
October, 1869. 

The metal with which the iron or other metal is to be coated, such as 
tin, lead, zinc, or other metal, or alloy of metals, is dissolved in hydro- 
chloric, or sulphuric, or other acid, in the case when iron is to be coated 
with tin or zinc. The inventor, by preference, employs hydrochloric acid 
in a purer state than the ordinary muriatic acid of commerce. The solu- 
tion of a metallic salt thus obtained he dilutes with water, in the pro- 
portion of about one quart of metallic solution to 100 gallons of water. 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


3079. W. J. Rivincton, Clerkenwell, “Counting and registering.”—Daled 
22nd October, 1569. 

The apparatus is carried on a plate, which is fixed in the position re- 
quired. On the back of this plate are mounted a series of wheels on sepa- 
rate axles, so as to slightly overlap each other. These metals each bear a 
series of numbers (one to ten) on the one side, which are made visible by 
a series of apertures in the plate. The wheels have each ten indentations 
of a peculiar shape, corresponding with the number inscribed thereon, 
and are each provided with a projection or tappet and a retaining spring. 
The inventor mounts the wheels in an inclined position on the plate ; so 
that, although slightly overlapping each other the several numbers ex- 
hibited on the discs may be brought in succession close to the apertures 
in the plate, and thus be rendered equally visible. 

3089. T. Bevinaton, 8. CourTAULD, and J. A. NorBERG, “‘ Breaking stone.” 
—Dated 23rd October, 1869. 

The stamp, or hammer, or other weight to be operated upon, is arranged 
so that it can rise and fall in guides, and it receives its motion from an 
axis, having upon it a friction wheel or pulley, having by preference a 
V form groove in its periphery. It rev lves in contact with the stem of 
the stamp, or hammer, or weight, which is of such a form as to fit into 
the groove in the pulley. The frictional contact between the stem and 
the pulley causes the stamp, or hammer, or weight, to be lifted. At in- 
tervals apart in the circumference of the friction pulley are notches or 
recesses, and when such a notch "or recess comes opposite to the stem, 
immediately the stamp, or hammer, or weight, falls upon the stone, or 
ore, or other substance placed beneath it, and on which it is required to 
act. 

3091. P. WatKeR, Werrington, “ Coal mines.” —Dated 25th October, 1869. 

This consists in setting fire to or exploding the gas or gases at frequent 
intervals, and for this purpose the inventor employs a current or currents 
of electricity, magnetism, or galvanism, which is, or are, conveyed into 
the interior of the mine by means of conducting wires in manner as will 
be well understood. In various parts of the working and other parts of 
the mine wherein the aforesaid gas or gases have been found to accumu- 
late the inventor causes the contact of the conducting wire or wires to be 
broken, so that when a sufficiently strong current, as, for example, of 
galvanism, is passed through the said wire or wires, heat be gene- 
rated sufficient to fire or explode the air contained in the said parts of the 
mine. 

3095 P. 8. P. Conner, Philadelphia, U.S., ‘‘ Adhesive compounds.”—Dated 
25th October, 1869. 

It is proposed to dissolve about one ounce of caoutchouc—the ground 

india-rubber of ce—or equivalent gums, in about four ounces of 
its of t tine, benzine, or other equivalent solvent, and in a sepa- 
rate vessel to dissolve about one ounce of white, o 








, or other shel 


in an ounce and a-half of alcohol. The two solutions, inabout the propor- 
tion of two-thirds of the first to one-third of the seco are then to be 
mixed together ; this mixture constitutes the desired jive compound 


ready for use. Gum arabic dissolved in water may be substituted for the 
shellac, but the latter is preferable. 
3099. W. B. Hain, Oldham, “ Saw benches.”—Dated 26th October, 1869. 
The saw spindle the saw works in bearings at the ends of a 
long collar forming part of a swing framed jointed to the and havin 
a bolt placed in a curved slot in the bracket fixed to the table, whic 
ent enables the saw spindle and saw to be raised and lowered as 





uired, and afterwards kept in position by the bolt, and to the saw 
spindle fa fixed the hand wheel when the saw has to be turned by hand. 

one end of the collar there is a sl lever carrying a cannon or 
collar, which yee tani om po having at one end a feed wheel, 
and at the er end a toothed wheel gearing into a change wheel on a 
stud — to the sap ga on the stud there is another Sie 
gearing into a ion on 9 seeew eteeee mee being 2 0! 
oni is placed for enabling different sizes change wheels $0 | 
employed. 


3105. J. H. Nurr, Kingston-upon-Hull, “‘ Wrappers for presses.” —Dated 
26th October, 1869. 

Manilla fibres are first spun into a loose yarn, and the yarn is doubled 
and afterwards twisted up into cord or twine. This hemp cord is laid 
over or plaited round iron pins, after the manner of wickerwork, to the 
shape required. The fabric thus formed is pressed to give it firmness and 
solidity, and to complete it. The iron pins are drawn out and strong 
ugh the openings left b; 


Manilla ropes are drawn laterally thro the wires 
to form the weft of the fabric and hold the plaits ther. e comple- 
tion of the fabric is effected by binding its 6 with strong Manilla rope. 


—Not proceeded with. 
$107. T. Briaas, Manchester, “‘ Packing.” —Dated 27th October, 1869. 

The mode of operation is to cover the paper, or the textile fabric, or 
both paper and the textile fabric, with a thin coating of paste or other 
adhesive substance by any of the usual and well-known means; the sub- 
stances are then to be combined by being passed between pressing rollers, 
and afterwards dried by passing over heated drying cylinders, and 
through a calender ; they are thence passed through the coating machine 
usually employed in the facture of es aged substances, and then 
if necessary stoved or dried. The mate’ may be corrugated or 
embossed by any of the usual processes, or may be left plain. 
$111. A. Bowater, Sheffield, ‘‘ Kolling metals.” —Dated 27th October, 1869. 

The inventor employs three or more rolls whose axes are el 
each other. These rolls are together so as to rotate in the same 
direction, or two or more of them are left free to rotate ; but in all cases 
they are so disposed that there is a space between their peripheries to 
receive the metallic blank from which the axle or other article is to be 
formed. Their surfaces may have any desired pattern thereon. The 
blank is placed between the said rolls withits axis parallel to theirs. wee 
rotating the rolls, and gradually bringing them closer together, the b 
is also caused to rotate on its axis and assume a negative outline of the 
rolls. To form well defined shoulders, bearings, or other parts on axles and 
articles, the inventor employs sliding co! or portions of rolls; these 
move laterally with the blank at the time they are giving pressure. 

8115. A. L. Hopson, Waterbury, U.S., ‘‘ Wire drawing.”—Dated 27th Octo 


ber, 1869. 
ists of a rectangular frame, within which two dies are + 
poeen, and work the acting edges of the dies meeting in the middle of the 
rame, the opposite edges being connected with the frame, so as to be 
capable of turning somewhat in the manner in which the flaps of double 
doors open and close in theirframe. On the oo of the dies semi- 
circular arene are made, those in one die be opposite to those in 
the other die, each pair of the d i stituting, when the 
dies are closed, a circular opening similar to one of the holes in an ordi- 
nary draw-plate. The holes in the dies are smaller at the front or acting 
face of the dies, and expand from the said face backwards to the other or 
back face of the dies. e dies can o only in one direction ; that is, in 
a direction from the back towards the front or acting face of the dies. 
The said dies are pressed into their closed position by a strong spring, 
and a stop or stops limit their return motion. 

8116, T. CLarK, Cheapside, ‘ Tube wells.”—Dated 27th October, 1869. 

This consists in forming the bottom end of a tube well open instead of 
closed, and in fitting into the bottom and open end of that tube which 
first enters the ground a solid or hollow conical steel or iron plug, the 
upper part of which for about 2ft. is formed cylindrical, so as to fit easily 
within the tube, but perfectly close in the lower end thereof, to prevent 
debris passing up the tube between the aforesaid plug. The aforesaid plug, 
which is about oft. long, is formed tapering downwards from its diameter 
toa sharp point, and to this plug the inventor connects rods as the sinking 
of the tube progresses. 

3117. J. Muncn, Paris, “ Portrait box.”—Dated 27th October, 1869. 

This box or casket album is represented in the drawing annexed to the 
filed specification in perspective, the lid being opened. There are any 
number of partitions fixed between the interior sides of the box or rece 
tacle and forming the principal compartments. A number of movable 
partitions can be made to slide in grooves in the sides of the box and 
fixed partitions, so as produce lurger or smaller compartments to receive 
the cartes. On the top of each movable partition is a kind of index, with 
the letter inscribed thereon, which corresponds to the initial letter of the 
names of the persons whose cartes are to be placed in the compartment. 
3118. 8S. Barker and H. 8. Pratt, Hartford, U.S8., “Sheet iron.”—Dated 

27th October, 1869. 

The inventor commences with the common article of sheet iron, as it 
is found in commerce, covered with a black oxide, and immerses the sheets 
in a bath of dilute acid till the black oxide all scales off, assisting the 
operation, if necessary, by a wire brush. The oxide being all removed 
from a sheet, the sheet is then thoroughly washed under jets of water till 
the acid is all washed off. This wankin should be done immediately 
after a shect is taken from the acid bath, and before it has time to dry. 
After the washing, and before the sheet has time to dry, it is plunged 
into an alkaline bath, or some proper substitute therefor, to prevent the 
access of the sheets to the air, and its thus acquiring any oxide. A num- 
ber of the sheets, say twelve, being in the alkaline bath, are put together 
in a pack, andi diately rolled bet chilled iron rolls having pitted 
or indented surfaces till they are thoroughly polished Thesheets, having 
been rolled till the desired enamel is obtained, are led in an ling 
oven, in which the sheets rest upon rails, which, when the sheets are 
properly annealed, can be pulled from the outside of the oven and the 
sheets dropped together in a pack at the bottom of the oven. The sheets 
are carefully and evenly heated till thoroughly annealed, and till the 
desired colour is attained.—Not proceeded with. 
$122. R. VentREss, Stockton-on-Tees, “‘ Saws.”— Dated 28th October, 1869. 

This consists in the construction and employment of saws of a rectan- 
gular shape, the ends of which form a portion of a circle struck from the 
centre of the saw blade, and are formed with teeth or cutting edges 
thereon. The blade or blades is or are keyed to a shaft or spindle passing 
through the centre thereof ; any number desired may be fitted to the same 
spindle. By the use of saws ma e according to his invention each saw 
clears itself at every cut, bad cutting is to a certain extent prevented, 
and any desired number of saws may be used on thesame shaft.— Not pro- 
ceeded with. 

3126. J. W. More and J. Norman, Market-street, Finsbury, “ Clipping 
horses.” —Dated 28th October, 1869. 

The inventors employ a comb, which is formed on or fixed to a plate, 
having a suitable handle fixed thereto as heretof In tion with 
this comb, the inventor, employ a cutter, composed of a single cutting 
tooth, mourted in an arm, which works upon a pin fixed dese to the 
hand. By this means the inventors are enabled to employ a comb in the 
form of a segment of a large circle. The cutter is mounted loosely in the 
arm, and one end of a spring is fixed to such arm, the outer end of which 
spring bears upon the centre of the cutter tooth, so as to hold it firmly 
upon the comb, and thereby continually keep it up to its work. 
spring is acted upon by a screw for facility of regulation. 

3134. J. James, Princes-street, ‘‘ Bending thin metal.”—Dated 29th October, 




















1869. 

In the appatee of the first kind the inventor mounts in suitable 
bearings a shaft, carrying suitable cams, cranks, or eccentrics for giving 
motion to the various parts. One of these parts is a reciprocating feed or 
sliding frame, which, at each revolution of the shaft, makes a stroke to 
and fro, so that a sheet of the proper dimensions being laid on the frame 
is by it delivered tothe bending apparatus. The bending apparatus con- 
sists of a core or mandril of the form required for the interior of the box 
or can, which may be round, oval, rectangular, or polygonal. core 
is made to slide in such a manner that when a sheet is brought forward 
by the feeding frame it passes over the sheet and holds it between itself 
and a fixed bed beneath it To this bed are jointed two suitably-shaped 
jaws, which, while the core ur mandril remains stationary over sheet, 
are made to fold in and thereby to bend it over the core or mandril. The 
sheet being thus bent, the core or mandril is withdrawn and the jaws are 
opened out, so as toleave the bent sheet free resting on the bed. A 
lever then is moved so as to push the bent sheet off and to leave the bed 
clear to receive another sheet, when the action is repeated. 

8185. A. KNowLes, Pendlebury, ‘‘ Getting coal.” —Dated 29th October, 1869. 

This consists in the use and application of an oscillating metallic blade 
or bar containing cutters or teeth, which act on the coal so as to cuta 

ve or ch of any ired thickness, depth, or length near the 
Clam of the bed of coal, either on the end or face of the mine, so as to 
facilitate the getting of the coal. The blade or bar may be fixed in a 
frame or supported at each end on asliding block or bar, and maintained 








in a state of tension by a weight or spring if req or by a piston 
acting on compressed air in a lind y pref the blade or bar 
contains numerous slots, in which are fixed the cutters by means of a 


key or wedge adapted to each cutter, so as to allow of the cutters 
ex or sharpened as desired. 
3153. G. Lion, Paris, ‘‘ Welding iron.”—Dated 30th October, 1869. 
The inventor has added to the power of the steam hammer and its con- 
centration in a fixed or movable matrix, to which the auxiliaries of a 
furnace, 6 rolling ox fatting mill, and a mandril are made. The furnace 
is built in a ed part 0: eo ene, Se eee 


man at a few paces from it, say at distance necessary 
to prevent the smith from too much inconvenienced by the heat of 
not too far, however, in order that the iron may have no time 


to cool—is installed the steam hammer, the peg mill, also driven 
steam being behind it, sufficient space being left for circulation aroun 
the steam hammer.—Not with, 
$167. J. T. Harcreaves and . Rostnson, Widnes, Lancaster, “‘ Treating 
pyrites.”—Dated 1st November, 1869. 
passing a current or currents of heated atmospheric 
pour 
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or either of them into an The soluble sulphates, or either 
of them, are separated by lixiviation, and then treated by any known 
means to render the sulphates or either of them availadle. When burnt 
pyrites ts the material to be operated upon, the inventor converts the re- 
maining sulphides of copper and iron, or either of them, into soluble sul- 
phates in the manner herein set forth, and after separating the said sul- 
phate or sulphates, or either of them, the residue of oxide of iron is 
ilable in the facture of iron and for other purposes. 
3131. J, P. Hawcey and E. E. Hitt, Brixton, “ Controlling flow of water.” 
—Dated 2nd November, 1869. 

The inventor constructs the tap with a partially rotating plug, as in an 
ordinary clock, of a length sufficient to allow of its fitting into two 
sockets placed on the pi of supply and delivery, which latter are dis- 
posed parallel to each Saker. The plug, which is preferably formed of two 
truncated cones placed base to base, is provided with two ways for the 
passage of the water, placed at an angle with one another, so that when 
the passage through the one pipe is opened that through the other will be 
closed, and vice versa. These cones through which the waterways are 
made are received in the sockets before mentioned, which are also conical, 
and are so constructed as to prevent any leakage which might otherwise 
tike place by the wear of the tap after but little use. The sockets are 
closed at the outer or smaller ends, and are each formed with a short 
section of pipe on either side for connection with the supply and delivery 
pipes, and may be provided with projecting lugs serving to connect the 
sockets together by means of screw nuts. 

3138. T. Taytor and J. W. Davies, Manchester, “ Singeing horses.” —Dated 
29th October, 1869. 

This consists in combining herewith arrangements for keeping the gas 
jet pipe cool, namely, in applying a pipe to come close to the gas jet pipe, 
through which a steam of cold water is made to pass while the instru- 
ment isin use. The water pipe may be arranged to pass to and f.om the 
apparatus through the handle of the instrument, and the water may be 
brought to it from any convenient source through a flexible tube. 

3140. F. Couvrrois, Paris, ‘‘ Metal columns.” —Dated 29th October, 1869. 

The capital and base of the column are moulded in boxes separate from 
the shaft of the column. The pattern for the latter carries loose upon it 
two rectangular patterns or blocks corresponding exactly with the 
external dimensions of the mould boxes for the base and capital. These 
blocks are adjusted to the exact dist apart corresponding with the 
length of the column, and the pattern of the shaft with the blocks upon 
it is then rammed in entirely in one box. The pattern of the shaft is then 
first withdrawn from the end of the box, passing through the holes inthe 
blocks, and these are afterwards withdrawn from the top of the box.— 
Not proceeded with. 
$144. J. Wettsteis and J. T. Hennaman, Baltimore, U.S., “ Cigars.”— 

Dated 29th October, 1869. 

The tobacco to make the fillers is sorted and arranged in a groove or 
channel of proper capacity in a table forming the top of the frame of the 
machine (vr the first machine), and is fedintermittently through pressure 
rollers or their equivalents, serving in connection with said grooves to 
mould it into a “strip” to the lump severing knife. This, as a 
separate part of the invention, is of rotary form, and is so arranged as to 
sever the lumps by oblique or diagonal cuts, and is also preferably 
adapted by the provision of a segmental series of teeth for the trans- 
mission of the feed motion through it. The “feed ” between each inter- 
mission is adapted to deliver the proper length fora “lump,”which is 
severed while the strip is quiescent. The severed lumps fall on a table 

or receiver, by which they are held until required. 
3170. W. and J. Jackson and J. Cowciti, Bradford, “‘ Furnaces.”—Dated 
lst November, 1869. 

This consists in forcing the smoke or products of combustion as they 
issue from the furnace through water, which condenses or refines them, 
the carbon or heavy bodies being precipitated into the water, whilst the 
gases escape and pass away by the chimney in the usual manner. This 
may be effected by providing a cistern to contain water in the flue leading 
from the furnace to the chimney, and forming a partition or damper 
above the water extending to the top of the flue, which is adjustable, and 
by applying a worm or screw working or capable of rotating upright in 
the water in front of the damper.—Not proceeded with. 

3157. J. Moore and C. A. Heap, Stockton-on-Tees, “‘ Raising and lowering 
weights.”—Dated 30th October, 1869. 

The inventors employ two lifting chain wheels, and give motion to 
them by forming one chain wheel with an internal ring of teeth, into 
which a pinion of somewhat smaller diameter, and formed with fewer 
tecth, is caused to gear. The pinion is mounted on an eccentric, so that 
by rotating the eccentric the pinion can be caused to roll around the 
internal ring of teeth, and so a slow rotation is obtained of the one part 
in relation to the other part. The second chain wheel is connected with 
the pinion in such manner that the pinion (whilst it is left free as 
regards its rolling motion) can only rotate by carrying this chain wheel 
with it. As the weight to be raised is hung from the two chain wheels, 
these wheels divide the rotation equally between them. The axis of the 
eccentric has a wheel fixed upon it, over which an endless hand-chain is 
passed, and by hauling on this chain the eccentric may be revolved, and 
the wheels of the lifting chain rotated. 

3160. E. pe Lacitcarpatt, Lorient, France, “‘ Suction syphons.”—Dated 1st 
November, 1869. 

This consists of a syphon and a reservoir or filler ; the ends of the two 
arms of, the syphon are immersed, the descending one being arranged 
vertically, The reservoir communicates by a pipe provided with a cock 
with the liquid to be drawn off. The lower part of the reservoir is fixed 
on a horizontal plane on a level with the highest part of the syphon. A 
tube for the passage of air reaches from the upper part of the reservoir to 
the top of the syphon. 
$163. J. Dewar, Kirkealdy, N.B., “ Treating paper waste.”—Dated 1st 

November, 1869. 

The inventor takes the paper waste and dries it, and then steeps the 
dried substance in liquid manure, so that the latter may be absorbed by 
the former. To expedite and render more complete this absorption he 
finds it desirable to break up or pulverise the dried paper waste before 
steeping. Another mole he adopts is to mix dry manurial substances 
with paper waste in a more or less liquid condition. He finds that the 
substances combined in either of the modes above mentioned form a use- 
ful artificial manure. 

3186. H. J. H. Kina, Glasgow, “ Measuring flow of liquids.”—Dated 8rd 
November, 1869. 

The First improvement admits of comparatively small meters being used, 
the supply pipe being fitted with a small branch, which leads a portion 
only of the liquid through the meter, whence it passes on by a small pipe 
into a small cylinder provided with a piston, and having an outlet slit in 
its side. The piston moves a large valve, through which the main portion 
of the liquid pas<es,: and proportionately opens the outlets from the 
meter and from the supply pipe. The Second improvement consists in 
shifting the valve of a reciprocating liquid meter by means of the altera- 
tion that takes place at the end of each stroke in the pressure of the 
liquid in the port, which is at the time acting as outlet. 

, , A L Martin, Plymouth, “ Self-acting stop-cocks.”-—Dated 3rd Novem- 
er, 1869. n 

The cock consists of a tube, one end of which is inserted into the re- 
ceptacle which contains the liquid, and the other end being provided 
with ar exit opening or pipe. The forward portion of the tube behind 
the exit opening or pipe is constructed of a conical form, and a conical 
plug is placed therein, the same being mounted on a rod, which passes 
through the centre thereof. The rod is mounted in suitable bearings at 
the forward and rear ends of the tube, the forward end of the rod being 
furnished with a knob or head by which it may be actuated. In its 
normal position the conical plug fits tightly into the conical portion of 
the tube ; but, upon pressing the knob or head of the rod, it is forced 
backwards, thus allowing the liquid to pass in a forward direction, and 
to flow out of the exit opening or pipe.—Not proceeded with. 

—s i pee ewaat, Johnstone, N.B., ‘‘ Sawing timber.”—Dated 3rd Novem- 
3 \ 


This consists in so applying the rollers for feeding the timber towards 

the saw that they are capable of being rapidly removed away from the 

of the hanism, so that the table is left clear for cross- 

cutting and other purposes or work for which such clear table may be 

required. Under one modification this is carried into effect by os 
i 

ts 











a frame affixed to the ground framework by a vertical pivot or hing: 
joint. In this frame a screwed shaft is arranged in bearings, and ii 
screws, which are right and left-handed respectively, gear into worm 
wheels in the lower ends of spindles, carrying toothed wheels or pinfons, 
poner yl fear into similar toothed wheels or pinions on the axes of the 


3195. J. Boors, Broomhill, Sheffield, “Rolling metal.”—Dated 4th Novem- 


ber, 1869. 
This consists in arranging and employing two or more sets of rolls 

fitted at an angle, and leaning towards one another, either by fixing the 

“ housings” or frames at an or by fitting the rolls in such a man- 

Fgh oe the axial line — one be sl: ily in advance of the other 

in the I e t pass 

second of rolls, after ha an poe ee 





tor causes 

pair ving passed through the first , by means 
of a tube or plate, which acts asa guide. The metal is thon thttrned by 
the workman between the second pair of rolls, to be further reduced, and 
then guided under the first pair, to be again further reduced by ing 
between the first pair, and so on and under the several pairs 
until the metal is reduced to the req size or thickness. 


amr, J. CraBos, Toulouse, France, “ Three-wheeled velocimane.”—Dated 4th 


, 1869. 
Impulsion is im: to the vehicle by means of two -rod. 
combined in a Scar tanaae, and octet a eee 





hands or that of the lower extremities. In the first case the power is 
transmitted to the connecting-rods, and therefore to the steering or 
driving-wheel, by two levers furnished with handles. They are placed 
right and left in front of the traveller, and their fulcrums are on the 
framing. The Front the power of each lever is due to the special 
arranvement given to the ting - dependent upon it, which 
arrang tt is hereinafter described. In the second place, when the 
velocity is the result of impulsion produced by the lower extremities, a 
small iron rod or axle fixed near the joint of the before-mentioned con- 
necting-rods communicates 4 rapid motion to a crank, one of the ends of 
which, attached to the connecting-rod, is movable, whilst the other is, on 
the contrary, fixed immovably to the axle. The rotation, and con- 
sequently the faculty of locomotion, springs from this arrangement.— Not 
Pp with, 


3199. 8. Busx, Pancras-lane, 
November, 1869. 

This consists in the use of a novel preparation of bar iron, which is 
provided with grooves on one side or face, and a raised flange or pro- 
jecting edge on the other. The width of the bar corresponds to the width 
of face the shoe is intended to possess. The iron is rolled in the ordinary 
manner of rolling bar iron, and the section of the iron may vary some- 
what to suit varied requirements. 


3198. M. WiLson, Wellington-street, ‘Stink traps.”— Dated 4th November, 1869. 
This consists in an ordinary shaped stink trap without the bell, a 
cylinder pierced with holes or slots passing through the hole or flange in 
the bottom. At the top of the cylinder is a cap large enough to cover the 
flange at the bottom of the trap, in the same manner as the lid of a pill 
box when on the box, the edge of the flange, and inside the rim of the 
cap to the ground, making close-fitting surfaces; or the cap is supplied 
with a washer of india-rubber, cork, sponge. hemp, or any other suitable 
material, so that when the cap is forced down upon the flange, by means 
of a spring around the cylinder and beneath the trap, it is impossible for 
water to run down or stench to arise. To the cap is fastened arod passing 
upward through the grating of the trap, enabling the cylinder to be 
drawn up a certain distance and fastened by means of a pin put through 
a hole pierced in the rod, thus forming a bell trap when in use. Upon 
removing the pin from the red the trap is completely closed down. 


3196. H. Wipe, Manchester, “‘ Electric telegraphs.” —Dated 4th November 








“Bar iron for horseshoes."—Dated 4th 


1869. 

This consists, First, of an improvement in the construction and working 
of acoustic signalling instruments, by which a succession of long and 
short sounds is produced, corresponding to the printed dots and dashes 
employed in the Morse code of signalling. In this improvement a 
magneto-electric or an electro-magnetic machine driven by a foot motion 
or other convenient driving power is employed tw generate a rapid suc- 
cession of alternating currents, which are transmitted along the line 
wire and through the receiving instruments of the several stations. 





A SUB-COMMITTEE appointed by the Doncaster Town Council to 
examine and report upon sume scheme to remove the sewage now 
flowing into the local river, have recommended that it should be 
carried forward a short distance towards the corporation estate at 
Sandall, until it is decided which two schemes to adopt, whether 
to use the sewage at Sandall by irrigation as recommended by the 
Rivers | ollution Commission, or to deodorise the sewage by a 
patent process. Both schemes are now being tried experimentally 
at Leamington. 


DIRECTIONS FOR REGISTERING DESIGNS FOR ARTICLES OF UTILITY. 
—On another page we have referred to the neglected importance 
of the plan offered by the Designs Office for cheaply protecting a 
numerous class of inventions. We now give an official copy of the 
plan of doing this. Persons proposing to register a design must bring or 
send or post tothe Designs Office, No. 1, Whitehall, 8. W., twoexactly 
similar drawings or prints (photographs will also answer) thereof, 
marked with letters, figures, or colours, to be referred to as herein- 
after mentioned, together with the following particulars :—(1) 
The title of the design; (2) the name and address of the pro- 
prietor or proprietors, or the title of the firm under which he or 
they may be trading, together with their place of abode, or place 
of carrying on business, distinctly written or printed; (3) a state- 
ment in the following form, viz., ‘The purpose of utility to 
which the shape or configuration of (the new parts of) this design 
has reference is,” &c. &c.; (4) a description to render the same 
intelligible, distinguishing the several parts of the design by 
reference to letters, figures or colours. (No description of the 
parts of the drawings which are old will be admitted, except such 
as may be absolutely necessary to render the purpose of utility of 
the shape of the new parts intelligible). (5) A short and distinct 








statement of such part or parts (if any) as shall not be new or | 


original as regards the shape or configuration thereof, which must 
be in the following form, viz. (if the whole design is new state)— 


“The whole of this design is new in so far as regards the shape | 
(If there are any old parts state)— | 


or configuration thereof.” 


“The parts of this design which are not new or original as regards | 


the shape or configuration thereof are those marked’ (A, B, C, &c.), 
or coloured (blue, green, &c.” Note.—The above particulars must 
be given in the aforesaid order under their several heads, and in 
distinct and separate paragraphs, which must be strictly confined 
to what is here required to be contained in each. 


Specimen Form. 


(Title of the Design.) 


(Name of the Preprietor.) 





(Address of the Proprietor.) 





(The Drawing to be inserted here.) 


(Statement of Utility.) 


The purpose of utility to which the shape or configuration 
of (the new parts of) this design has reserence is ove 


(Description.) 


Maximum size, 24 inches. 


(If the whole design is new state —) 


The whole of this design is new in so far as regards the 
shape or configuration thereof. 


(If there are any old parts state —) 
The parts of this design which are not new or original as 
— the shape or conjiguration thereof are those marked, 
be. dc. 


éin. on éin. 
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Maximum size, 15 inches. 


Each drawing or print, together with the whole of the above 
particulars, must be drawn, written, or printed on one side of a 
sheet of paper or parchment not exceeding in size 24in. by 15in., 
though it may be of any less size; and on one of the said sheets, 
on the same side on which are the said drawings and _ parti 

there must be left two blank each of the size of 6in. by 
4in., for the certificates of registration. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND [RON TRADE—TRE SUNDAY FETTLING QUESTION 
THE Inon AND Street Instrrureé—THE IRONSTONE MINES OF 
CLEVELAND—TERMINATION OF THE STRIKE AT MONKWEARMOUTH 
CoLLIERY—HEBBURN AND WALLSEND COLLIERIES—IRON SHIP- 
BUILDING, 

THERE is really nothing new to report in the state of the Cleve- 
land iron trade. In every department there is great activity. 
Most of the pig makers are sold forward to 1871. Prices are as 
firm as ever, and are still likely to advance. Shipments 
to the Continent are very brisk; large quantities of 
iron are being sent away by rail, and the local consump- 
tion, which is increasing at a tremendous rate, is enor- 
mous. On Tuesday there was a fair attendance on ’Change at 
Middlesbrough, but the number of transactions was limited. All 
the makers of finished iron are as busy as they possibly can be, 
and are producing thousands of tons of rails, hoops, bars, sheets, 
billets, and chairs. The founders too are busy, and the wire- 
makers, Messrs. Hill and Ward, at Middlesbrough, are full of 
orders. For nuts and bolts there is also a capital demand. 

The Sunday fettling question, about which so much has been 
said, is in a fair way of being settled speedily. Since my last 
notice the ironworkers employed at Samuel Tyzack and Co.'s, 
Monkwearmouth Ironworks, have resolvec§that it is practicable 
without having recourse to Sunday fettling to get puddling mills 
to work on Monday mornings, and that they are willing to start as 
many puddling furnaces as can be got ready on Monday morning 
every week. Bolckow, Vaughan, and Co., puddlers, Middles- 
brough, have also had a meeting, and have decided in favour of 
working on Mondays according to the present custom, the impres- 
sion being that the fettling can be done without working on the 
Sunday. 

In the North of England the meeting of the Iron and Steel 
Institute held in London last week is regarded as a success. The 
growth of this institute has been very rapid, and it is expected, 
from its influence on the iron trades, it will be most beneficial. _ 

During the past week upwards of seventy miners arrived in 
Middlesbrough, having come from London by steamer, and pro- 
ceeded to the Cleveland Hills, most of them to Messrs. Pease’s 
mines at Marske, where they will be permanently employed. The 
increasing number of blast furnaces and the great demand for pig 
iron renders it necessary that the yield of ironstone should be 


| larger than it has been. 


As I predicted, the strike at Monkwearmouth Colliery terminated 
a few days ago, the men having returned to their employment on 
the masters’ terms. 

I hear that the company formed for working the drowned-out 
colliers on Tyneside have, after the expenditure of much time and 
money, achieved a success. They have pumped out the water at 
the Hebburn Colliery. For some time past they have been labouring 
hard at Wallsend with the same object in view, and it is stated 
that they will now work more vigorously at this pit. 

On the Tyne and Tees the iron shipbuilding continues in a most 


| healthy condition ; beyond the fact, however, that all the yards are 


busy there is nothing special to note at present. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKET—IRON SHIPMENTS—THE IRON 
AND COAL TRADES: How affected by the prevailing agitation 
among ironworkers and miners—THE NEW HUTCHISONTOWN 
BRIDGE. 


Ar the end of last week the Glasgow pig iron market was flat, 
with business at 563. 10}d.a month. It opened a little stronger 
this week, and a fair business was done at 57s. a month, and 
56s. 9d. cash. There is no change at the present time. 

On the whole the iron market has been pretty much in a quies- 
cent state during the past few days. A moderate amount of busi- 
ness has been done, but the market has not shown any particular 
feature. This quiescence may be attributed mainly to the small 
shipping returns, and to the uncertainty arising from the threat- 
ened lock-out of the puddlers. 

The shipping returns for the past week are 8941 tons foreign, 
and 2795 tons coastwise ; total, 11,736 tons, as compared with 
13,824 tons for the corresponding period in 1869. The imports of 
Middlesbrough pig iron into Grangemouth for the past week are 899 
tons, as against 460 tons for corresponding week of last year. 
Pending the settlement of the puddlers’ dispute, and in view of 
the agitation amongst the miners, there is considerable diversity of 
opinion as to the future of prices ; but as something definite will 
probably shortly be known with regard to these matters, the 
course of the market will no doubt soon develope itself. 

The unfortunate dispute in the iron trade, to which reference 
was made in last week’s report, is not yet settled, but there are 
some indications that the men will yet resume work on the old 
terms. On Monday the delegates, who had been sent to the 
principal works to sound both masters and men in regard to the 
Blochairn dispute, completed their canvass. The result, so far as 
can be ascertained, is that the workmen at Calderbank, Coats- 
bridge, and Motherwell, are decidedly averse to being locked out, 
and would willingly remain in if the masters would allow them. 
The employers, however, are as resolute as ever toclose the works, 
if the Blochairn men do not resume at the expiring of the notice. 
From the decided stand taken, and the dissatisfaction expressed 
by the men, it is to be hoped that the ‘lispute will come to a speedy 
determination. If the lock-out should take place, it will fall most 
disastrously on both masters and men, as extensive orders have 
been recvived from America by the last mail, and the men are 
quite unprepared to hold out for any length of time. 

The uncertain tendency of the malleable iron trade has already 
affected the price of the raw material. As will be seen from the 
pig iron market, best brands have declined about 2s. per ton, and 
it is certain that as long as no agreement is come to the value 
will be still further reduced. With the advancing enterprise of 


| foreign competition b. fore their eyes, it seems to be utter folly on 


the part of workmen to let the present situation of affairs come to 
a crisis that will stop production. It appears that already a num- 
ber of orders, which the works expected to lock-out could not book, 
have been sent to Belgium and elsewhere on the Continent. This 
source of production did not much alarm us on former occasions of 
dispute, but now it is to be feared, for the continental iron manu- 
facturers will not only swallow up all the surplus orders 2f home 
merchants now, but will also strive to 1etain such a continuance as 
will per tly damage the general home trade, and perhaps 
ultimately such a blow might be given it as it would never rally 
from, except at the expense of the workmen’s wages and masters’ 





rofits. 

vi Several of the largest consumers of malleable plate iron in the 
Coatbridge district have resolved, in the event of a general lock- 
out, to procure the raw material from Belgium, from which 
country it can be had at from 5s. to 7s. 6d. per ton less than at 
present sold in this country. Should this alternative be resorted 
to, the iron trade of Lanarkshire may receive a fatal blow by the 
foreign competition thus brought in. Meanwhile, the prospects of 
the iron trade generally have been very decidedly influenced by 
transatlantic inquiries. The best boiler plates are in demand at 
improved rates by our principal shipbuilders. Hoops and strips 
are in improved request, and are generally affording considerable 
activity to the mills at which they are produced. 

The extensions of railway going on through the country keep 
the hands fully employed, both in the manufacture of rails and in 
the manipulating of permanent way fastenings. The Tay Bridge 
Bill only requires the royal assent to allow of the work being at 
once proceeded with, and it is rumoured that Mr. John Wacdell, 
of Bathgate, is to be the contractor for the railway work of thas 











324 


THE ENGINEER. 


May 20, 1870. 








great undertaking. The iron required for that scheme alone will 
keep a number of furnaces and mills going for some time. 

The coal trade is certainly busy for the season, but this is chiefly 
through the large demand for the ironworks; so that if a lock-out 
occurs in that trade the demand for coal will almost immediately 
be entirely suspended. 

There is still + agitation among the miners. Those of 
Haunilton, Larkhall, Motherwell, and Wishaw districts are holding 
aggregate meetings to consider what steps should be taken in 

to short time and increase of wages. Between twenty and 
thirty collieries are embraced in this district, and it will thus be 
seen that a large number of men are en; in the movement. 
They are demanding an increase of 1s. 6d. per day, and are to 
hold another monster meeting next Monday, to report progress 
from the delegates, 

It is expected that the foundation-stone of the new Hutchinson- 
town Bridge, which spans the Clyde at Glasgow, will be laid with 
full masonic honours about the end of the present month. The 
Right Hon. the Earl of Dalhousie, K.T., Grand Master Mason of 
Scotland, has consented to perform the ceremony. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent). 

THE IRON TRADE: The water supplies : Apprehension of continued 
drought: The demand for railway iron: Prospects realised : 
Unusual activity expected to prevail throughout the year: The 
Russian, American, and continental requirements increasing : 
Delivery by steamer to Russian ports: The home demand ; The pig 
dron market : Probable result of the expected strike in Scotland— 
THe Iron anp Sree. InstiruTre oF GREAT BRITAIN—THE 
TIN-PLATE TRADE—THE STEAM AND HOUSE COAL TRADES—THE 
MERTHYR SEWAGE SCHEME. 

THE welcome rain which fell during the middle and latter part of last 

week was hailed withas greats tis!action by the thousands employed 

in.the various departments of iron making and mine raising as by 
agriculturists, inasmuch as it replenished the vast reservoirs of the 
numerous and large manufacturing establishments, and kept the 

machinery going just whena stoppage of a great part was immi- 

nent. The water supplies were recovered, and operations and 

operatives have gone on as before. But this week again unmis- 
takeable indications of a perhaps prolonged season of drought are 


given, and at a time when the iron trade is so active as 
at present, it is only natural that manufacturers should 
feel a little apprehensive. With the evaporations and the 


vast consumption continually going on, it must be expected that 
in a few days of warm and dry weather the water supplies become 
considerably exhausted, and therefore the consequences of a pro- 
tracted dry season are rather serious in a commercial point of 
view. Such, perhaps, is the only ground for alarm existing at 
present in connection with the trade. The demand for the com- 
modities principally produced in Wales and the adjoining district 
is now nearly approaching that magnitude which the prospect of 
the beginning of the year indicated; and there is every reason 
to believe that unusual activity will prevail throughout the 
year. Orders for railway material are offered from all parts 
of the world, but more especially from the United States, 
Russia, and various parts of the Continent. In regard to the 
American demand, it 1s satisfactory to find that the Tariff Bill, 
instead of forming a barrier to the trade with that country, 
is likely to give to it a fresh impetus, and advices now point to 
even greater inquiries for finished materials than have yet been 
experienced, On Russian account contracts are offered with con- 
siderable freedom, and now that delivery by steamer to the 
northern ports has commenced the transactions with the Muscovite 
Empire will no doubt be much more numerous than hitherto this 
year, or for sume time past. Inquiries on other accounts are in- 
creasing, several continental and other foreign houses being about 
to become purchasers to no trifling extent, and among them are Nor- 
way, Sweden, Peru, Oregon, California, &c. Makers are beginning to 
beso presse with engagements that those only in which liberal terms 
as todelivery and full current prices are offered have much chance 
of being accepted. The result will be undoubtedly that ere long 
still higher prices will have to be paid. The home trade also 
shows signs of improvement, the home railway companies being 
now more disposed to purchase than for some time past. For pig 
iron the market continues firm, and the prospect of a strike in 
Scotland may lead to higher quotations, Bars and other descrip- 
tions of make do not command a very brisk inquiry. 

Considerable satisfaction is expressed in regard to the resolution 
of the Iron and Steel Institute of Great Britain to hold their pro- 
vincial meeting at Merthyr in September next, which was agreed 
to at the recent annual meeting held in London. 

In the tin-plate trade a tolerably brisk business is doing. The 
price of tin is hitherto, however, sustained, and makers are still 
unable to realise satisfactory profits on their productions. 

Considerable difficulty is encountered in the projected sewage 
scheme at M rthyr. The board of health of that town, after 
adoptinga system for dramage at considerable expense, are thrown 
into a dilemma from which it will be exceedingly difficult to 
find means of escape. The scheme was carried out with the 
intention of allowing the sewage to flow into the river Taff, and 
for a time this was unopposed. New collieries, however, are 
being opened in a part of the valley through which the Taff flows, 
called Ystrad Owen, about four or five miles south of the large 
manufacturing town, and the owners of these collieries, which are 
represented to be of great value, have represented that 
they intend to create a village in the vicinity by 
building a number of houses for the colliers who will 
be employed by them. Consequently they strongly opposed 
the scheme for conveying the Merthyr sewage into the river, on 
the ground that it would pollute the waters of the river, and be 
in every way noxious and prejudicial to the healths of the inhabi- 
tants of the new village. Proceedings were, therefore, duly taken 
by the Messrs. Nixon, the colliery owners, against the Merthyr 
board of health, and after proper inquiries were made by Mr. 
Commissioner Taylor, the Messrs. Nixon and Company have 
obtained an injunction restraining the board of health from 
emptying the sewage into the river, and the Master of the Rolls 
has ordered the property of the board to be sequestrated. Such 
being the case, the board resorted to the alternative,of applying to 
Parliament for powers to obtain land for the purpose of applying 
the sewage to irrigation at a point in the valley two or three miles 
below the collieries, but in this they areagain met with formidable 
opposition by the powerful landowners, whose land they propose 
to take, and altogether their position is a most embarrasing one. 
They are compelled by law to have a system of drainage, and by 
law they are prohibited from emptying the sewage into the river. 
It is understood, therefore, that the board has given notice of 
appeal against the decision of the Master of the Rolls. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE RECENT COMMUNICATION FROM WASHINGTON AS TO THE NEW 
TARIFF BILL: Views upon it of the ironmasters—THE GLO’sTER 
AND BERKELEY CANAL SCHEME: WHAT IS BEING DONE AT THE 
MILLS AND FORGES: Zhe new orders: The kinds in demand : 
Rails and the firms producing them—INQUIRIES SPECIFIED— 
CoLLAPSE CF THE PATENT PUNCHED STEEL TuBE Company— 
BIRMINGHAM AND THE GOVERNMENT: Zhe competition 
of the Royal Mint for foreign orders: Mr, Muntz’s motion on 
the a THE MANUFACTURING BRANCHES: Departments 
speified, 





United States, because the last intelligence communicates the 
fact that the new a has been put at for atime. On the 
contrary, seeing t the postponement of the measure was 
posed by the a who it-had been feared would sbeeiin 
the bill at the last, the adjournment of the debate is locked 
upon as altogether favourable, especially as it was accompanied 
with the expression of a positive opinion by General Schenck, who 
has the bill in charge, that it will me law by March, 1871. 
Another circumstance, having an important relation to the future 
of this district, is giving rise to the expression of much satisfaction. 
We speak of the 4 a the committee of the House of Lords 
on Tuesday last of the bill for constructing new docks in connec- 
tion with the Gloucester and Berkeley Canal at Sharpness, at the 
estuary of the Severn. At the —- time the comparatively 
low freight to Gloucester from this district—which is 5s. 6d. a 
ton on undamageable, and 7s. 6d. a ton on damageable iron—is of 
no advantage, as the docks are of such limited capacity that they 
are only capable of dealing with vessels of 600 tons or 700 tons 
burden, and those only a few at a time, and with long delays. By 
the new works now sanctioned by Parliament, vessels of 2U00 tons 
burden will be readily docked, and there will be a floating 
basin and graving dock of great capacity. 

At the works there is great activity where hoops are being rolled 
for cotton ties, These are nearly all going to the Southern States 
of North America, and some of the best orders are being sent 
away in a varnished or japanned condition. Good boiler-plates 
are still selling fairly, and there is an improved request for bars 
and angles, and slightly for sheets. The last mail from South 
America was valuable; and there was manifest improvement in 
the advices from Australia and New Zealand. 

Rails are going hence freely for South America; and certain of 
the firms who began to turn out rails for the first time last 
season, having surmounted their early difficulties, are rolling and 
completing with marked facility. 

The India Office are asking for tenders for best British iron, and 
the War Office are in the market for 139 iron targets, 6ft. by 2ft. 
complete. 

At the same time that arrangements are in operation for in- 
creasing the make of steel here, attempts to manipulate that 
metal in South Staffordshire, so as to make it capable of resisting 
great explosive pressure, are collapsing. It is no longer possible to 
carry on the Patent Punched Steel Tube Company, even under the 
inspection which some time ago was privately determined upon. 
The whole of the machinery, working plant, and loose stock is 
now to be disposed of by auction. Amongst the sixty tons of steel 
to be offered there are 10,000 patent punched steel gun-barrel 
moulds. The works, it will be remembered, were situated at 
Albion, West Bromwich. Every reason was at one time enter- 
tained that Government would adopt the barrels so produced, and 
large sums of money were expended in securing the patent in 
foreign countries. 

Much importance is being attached in Birmingham to the ques- 
tion to be brought with prominence before the House of Commons 
by Mr. Muntz on the 10th of next month. The honourable 
member gave notice on a last of what it is his intention to 
do. He will propose: ‘‘ That, in the opinion of this Honse, 
Government manufactories are injurious to the commercial classes 
and a burden to the tax-payers ; and that it is unseemly for the 
Government to compete with commercial houses for contracts with 
foreign Governments,” 

The general trades of Birmingham and the district continue in 
steady occupatien. Fair inquiries are still being made on home 
and foreign account, and the latest delivered mails from the chief 
export markets were of more value than those previously to hand 
for some few months. Serviceable goods are still in the ascendant, 
The producers of all kinds of railway work are very busy. Rail- 
way fastenings are being turned out with great activity at all the 
works where they are produced, and wagon and carriage esta- 
blishments are in extensive employment. The same remark applies 
to all kinds of implements required in the making of railways, and 
the carrying on of similar civil engineering operations. The 
Government are asking for 1000 shovels (stable N.P.) and 115 
shovels (wood, corn, or snow) for the use of the War Office. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 

WAREHOUSES AT MARYPORT—BOLTON AND THE UTILISATION OF 
SEWAGE—CONSTRUCTION OF AN IMPORTANT RAILWAY LINK— 
THE Suez CANAL: Advices received in Liverpool on Monday— 
SEWAGE AT DONCASTER —TRADE MATTERS AT THE HARTLEPOOLS 
—SHEFFIELD—SMOKE AT LIVERPOOL—THE BRITISH ASssocIA- 
TION AND THE SEWAGE QUESTION—SECOND PUBLIC PARK FOR 
BRADFORD. 

It is stated that large warehouses for storing grain are to be 

shortly erected at Maryport, at the head of the Elizabeth Dock. 

The Bolton Town Council have resolved to try an experiment of 
Sillar’s A B C process for the utilisation of the sewage of the 
borough, previous to the construction of permanent works. It is 
stated that the council have been driven to this action by the mill- 
owners on the river Croal, as an intercepting sewer, which is at 
present in course of construction under a compulsory order from 
the - nga of State, is expected to be completed in about six 
months. 

Steps are being taken for forming railway communication 
between Chatburn, on the East Lancashire section of the Lanca- 
cashire and Yorkshire Railway, and Hellifield, on the Little North- 
Western. The new line will be only twelve miles long, but will 
afford the shortest route from me Mate and the south by the 
Midland (Settle and Carlisle) line to Scotland, and will also save a 
considerable distance by the Ingleton route via Tebay. 

Satisfactory advices were received in Liverpool on Monday with 
respect to the steam shipping traffic passing through the Suez 
Canal. The number of vessels passing through the canal is stated 
to be daily increasing, while at Bombay there has been a rapid 
increase in the demand for steam tonnage. There has, however, 
been no improvement in freights, in consequence of the increasing 
number of steamers engaged in the trade. 

Messrs. Hopkins, Gilkes, and Co., ofMiddlesbrough, have some 
aes bridge and locomotive orders on hand. Messrs. Head, 

Wrightson, and Co., of South Stockton, have completed a large 
viaduct for the Glasgow and South-Western Railway Company, to 
be erected near Ayr. Messrs. Backhouse and Dickson, of Middles- 
brough, have received an order for two steamers for Spain and one 
for London. 

The coal trade has been somewhat dull at the Hartlepools, but 
iron shipments continue on an extensive scale, orders of rails and 
matériel for Russian railways being still in course of execution 
to a considerable extent. On Saturday two large iron screw 


steamers were launched from the yard of Messrs. Denton, Gray, 
and Co., of West Hartlepool. 
The heavy branches of Sheffield trade are still very active. The 


— extension of railways upon the continent of Europe and in 
other parts of the world has occasioned a continued demand for 
all descriptions of railway matériel ; of the orders representing this 
demand Sheffield has received a full share. The railway wagon, 
axle, and tire works are fully employed, and there is an equally 
demand for springs, buffers, &c, e improvement in ship- 
uilding ind occasioned a good demand for plates, bolts, 
&c. ; the armour plate mills are also fully employed, principall; 
on orders received from the English Government. The mea | 
activity which has been noticed of late in steel is still sustained. 
Several Liverpool firms have been fined for allowing smoke to be 
emitted from their premises. 
The committee of the British Association on Sewage have 
selected Cambridge as one of the towns to which the inquiries of 





THe ironmasters of South Staffordshire and East Worcester- 
shire are nob uiecourssed as to the future of the trade with the 


the association are to be extended. The local authorities have 
been applied to to render the necessary assistance. 


The Bradford Town Council decided on 
offer made by Mr. Lister to sell the estate 
valued at £60,000, for £40,000, in order to 
park for the town. 


Tuesday to an 
of Maningham Park, 
form a second public 







































PRICES CURRENT OF METALS AND OILS 
1870. 1869. 
Corren—British—cakeandtile; £ sda £84! £48.d..£8.4. 
Per tON wescceesccsessee| 1010 0.. 71 0 0) 73 0 0..74 0 O 
Best selected .....ssee0se00| 72 0 9. 0 0 01/75 0 0..77 0 0 
Sheet ...cccccccscccccccccee| 19 O Use 76 0 O| 77 0 0.79 0 O 
Bottoms ....+sceccosccscee| 78 0 O.. OU 0 0 81 O O.. 82 OU 
Australian, per ton .....0..| 7310 0.. 75 0 0| 76 0 v.. 78 0 0 
8 Cake .ecccccccosese| 9 0 0. 000) 000.000 
sosccccceccccercee| 6610 0.. 6710 0) 68 0 0.. 0 0 0 
Do. refined ingot ........| 71 0 0.. 74 0 0/73 0 0.. 74 0 0 
YELLow Meat, perlb. ......| 0 0 63 0 063] 0 0 6% O 07} 
Inon, pig in Scotland, ton....| 217 7 210 10} cash 
Bar, Welsh, in London......| 7 2 6.. 710 0} 612 6... 615 0 
Wales ......] 610 0.. 615 0| 6 2 6. 650 
Staffordshire | 8 0 0.. 8 5 0| 750.77 6 
Rail, in Wales.........-cec6| 615 0.. 7 5 0| 6 2 6. 6 5 O 
Sheets, singlein London ..| 910 0..10 5 0) 950.000 
Hoops, first quality .....,.., 815 0.. 95 0' 850.876 
WEGROGS. 2 ccccccocccoccccce| 7 16 °@.. 8 OO} TIO Ooo TB O 
Swedish. ....cc0--ceccceseee| 915 0.2.10 5 01/10 O 0.. 1010 0 
Leap, Pig, Foreign, perton ..| 18 0 0..18 2 6/1815 0.. 0 0 0 
English, W.B. ..........006.| 19 5 0..19 7 6| 2010 0.. 2012 6 
Other brands .......0.0..+.| 18 5 0.. 1812 6/19 5 0..1910 0 
Sheet, milled ........ceceee| 19 5 0.. 1910 0/20 U0 0.. 20 2 6 
Shot, patent...c.ccoceseeeee| 22 0 0.. 0 O 0} 22 5 0., 2215 O 
Red or minium ............/ 1915 0.. 20 0 0/2010 0.. 2012 6 
White, dry ...scsceccoosese| 26 0 0.. 28 0 0/27 0 0.29 0 0 
ground in oil .... cooe| 26 0 0.. 29 0 0| 27 0 0.. 30 0 0 
Li » W.B. see cocccese| 9 0 O.. 0 0 0/2400. 000 
QUICKSILVER, per bot. ....000.| 617 0.. 0 0 0| 617 O.. 618 0 
Spevrer, Silesian, per ton ....| 16 10 0.. 20 0 0/20 0 0.. 0 0 0 
English V&8S .....s.ccece 19 10 0..19 12 6;20 0 0.. 0 00 
Zino, ditto sheet...... 2315 0.. 24 0 0}26 00. 000 
Sree., Swedish faggot 000.000; 000. 000 
Keg.....00 seece cee 6 00.. 000/16 00.000 
Try, Banca, percwt. .. 616 0.. 617 0| 614 0... 616 6 
Straits, fine—cash ee 614 0.. 615 0} 612 0.. 61210 
For arrival .. 613 0.. 615 0} 6 8 0... 00 6 
English blocks 617 0. 000) 650. 670 
TU odegush Ciabertia -} 618 0. 040 0) 6 6 0. 6 8 0 
Refined, in blocks........] 7 1 0.. 0 0 0| 611 0.. 613 0 
Trvp.ates, per bx of 225 sheets 
IC cok . 130.1650'/186.:1¢60 
IX ditto.. 19 0.. 111 0} 1 9 6. 112 0 
IC charcoal 1 8 6. 110 0} 111 0. 118 0 
1146. 116 0} 116 0... 119 0 
017 6. 018 0} O17 O.. 017 6 
014 3.. 016 6) C13 9. 016 3 
4210 0.. 0 0 0/37 0 0. 0 00 
34.0 0.. 35 0 0; 31 0 0.. 32 0 0 
9 0 0.. 0 0 0100 0 0.. 00 0 
38.0 0.. 0 0 0/40 0 0.. 41 0 @ 
-| 37 0 0.. 0 0 0' 39 0 0. 40 0 O 
-| 35 0 0.. 0 0 0/387 00... 000 
| 32 0 0.. 33 0 0} 382 0 0.. 0 0 @ 
-, 55 0 0.2. 0 0 0/52 0 0... 000 
-| 0 00.4. 0 0 049 0 0. 4910 0 
-| 3910 0.. 0 9 0/41 0 0. 0 0 0 
-| 82 0 0.. 82 5 0)/31 5 0. 000 
-| 4510 0.. 46 0 0| 87 Io 0.. 88 0 0 
-| #4 0 0.. 4310 0/3510 0.. 0 0 O 
-| 47 0 0.. 0 O 0] 87 lv 0.. 38 0 O 
-| 45 lu 0.. 0 0 4k 00.9000 
«| 72 0 0.. 75 0 0|73 0 0.. 7500 
--|/35 0 0.. 0 0 0,35 0 0. 000 
PRICES CURRENT OF TIMBER. 
1870, 1869, 1870. 1869. 
Per load £s2ea 45 £ «| Per load— 4424206464446 
Teak ...cesesceeees 1210 13 uv 10 1013 10 | Yel. pine, per reduced C. 
Quebec, red pine .. 315 415, 315 41) | Canada, Ist quality 18 019 0 161019 0 
yellow pine .. 4 0 5 0| 8 5 410 Qnddo. .. 12 013 0 12 018 0 
St. John’s N.B. yl 0 Ov O| ¥ 0 0 OA »yellow.. -1 014 © 19 101310 
Quebec, oak, white.. 515 6 5| 510 6 U | St, Petersburg, yel. 1L 012 0, 1) 151210 
+315 5 0! 4 5 417) Finland .. + 61) 8 0 610 710 
- 4565 51455 -708 0 00 08 
Memel .. 00 00/000 . 809.0] 5 0 915 
Dautaic, oak +4665) 40 51 00 00] 710 Bw 
2545/4210 4 9 01010) 9 0 010 
Memel, fir 2.5 ¥15| 310 31 + 8 0 91) s1l010 0 
pen 215 3 2/ 215 3 0) r 
Bwedish ...... +2 0 213/ 2 3 210)! 120i. bf 8 by 9 10 012 10) 10 101210 
mem Ooi oS SB Sa8 8S Slgmnee ic 
a 
Taine 0 @e00;/;0000, per done Bint eco eete 
Lathwood, Danta fm. 4 0 510) 6 0 7 O Staves. per M. 
Bt Peter's 5 5 6 5| 8 UO 9 O| Quebecpipe ...... 65 0 67 10) 721075 0 
pre at genannten gts | +0/19 017 © Balti a a 
bt Johuwitapruce 191915 0/12 @15 0; Pipe con... 240 0 1500|1200 240 0 








CHEMICAL, MINERAL, AND METAL REPORT. 
(From J, Bercer Spence, and Co., May 19th, 1870.) 

Tue impulse which the chemical trade has experienced during the pas 
few weeks is so far without any check, and all departments may be con- 
sidered in a most satisfactory condition. This is mainly due to the con- 
tinued foreign demand, which is gradually increasing for legitimate pur- 

, and lacks the spirit of speculation which so characterised the trade 
of 1868-09 ; and there is every reason to believe that this improvement 
in the trade will be of a permanent nature. Manufacturers are well- 
booked forward with orders, and difficulty is now experienced in get 
these placed except at an advance. In minerals there has been little 
change in the amount of business done. The metal market has been 
very quiet during the past week. Scotch pig iron continues to sell freely, 
but the strike and threatened general lock-out of the manufactured 
works in Scotland, if carried into furce, is sure to militate against this 
prosperity. Cleveland pig is very firm. A languid inquiry for copper. 
‘Tin maintains its value. No change in either lead or spelter. 

Soda.—Cream caustic is in demand, at £12 10s. for 60 per cent.; white, 
at £15 to £13 10s. Soda crystals in unabated request, at £4 to £4 5s. 
Soda ash unchanged, at 1-11-16d. to 1jd. perdegree. Bicarbonate, £9 5s., 
aud £15 for refined. Saltcake quiet, at 58s. Sulphate of soda, £3. 

Nitrate of soda,—Sells at trom £15 15s. to £16 5s. 

Potash,—The demand for muriates shows no diminution, and a con- 
siderable business has been done at £8 5s, to £8 10s. f.0.b. 

Sultpetre.—There is only a moderate business done; but prices are 
steady, at 23s. to 27s. 

Alum.-—Meets with an active home demand, at £6 5s. for loose lump, 
and £7 in export barrels ; ground, £7. 

Ammonia,—Muriate is more active, at £22 10s. to £25. Brown sul- 
phate firm, at £13 lus. for 21 percent. White and grey are rather lower, 
at £15 to £16 10s, 

Copperas.—Dry meets with a little better market, at £2 12s.; but there 
is a quieter feeling manifest in green and rusty. 

Arsenic.—At £7 2s. 6d. to £7 5s. for fine powdered.) 

Acid.—Oxalic remaius firm, at the advance of 7}d. to 8d. There are 
more orders given for tartaric, at 1s, 2d. to 1s. 3d. Sulphuric firm at 
£3 15s. per ton. 

Magnesia,—Epsom salts at £4 10s. to £4 12s. 6d. for refined. 

Pitch.—Makers mare rat hold for — prices, — — = are 

mceded there appears poor prospect of a large business g done. 
ef” in moderate activity, and slightly advanced. It is selling 
at 2s, 4d. per gullon for 30 per cent. 

Guano.—Best Peruvian £13 7s. 6d. to £13 10s. 

Disinfectants.— For sewage and other purposes, patent disinfectants. 
meet with an increased consumption, at £5 per ton. Carbolic acid, at 
ls. to 1s, 3d. per Ib. = 

Pyrites.—Continues as before” and there has been a steady business 
done. 

Lime.— Bleaching der exceedingly active, at £8 to £8 5s. Super- 

noophaten ao ingured for, af et to tos Mineral phosphates, at 54s. 
he per cen’ 


t. 
mese,—At 80s. to 85s. for 70 
Pages hematite and oolitic 
18s.; the latter, at 6s. 6d. to 8s, 6d. 


cent. 

in si demand; the former 
Staffordshire, and 2s. 6d. free 
to 57s. 14d.; Cl firm 


at leveland very 
6d. for No. 1; Welsh bars, £6 ls. to £7; Staf- 
; gas tubes, 60 per cent. 


at 
on. 


£1384. 
Lead.—Dull. P.G. best English soft pig, £18 10s. 
.—Unaltered. English, £19 10s. to £20. Silesian, special brands 


{ £19 15s. to £20. 
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CORNISH PUMPING ENGINES. 
No. VI. 

‘In 1840 Messrs. Hocking and Loam erected at the 
United Mines an 85in. engine. In September, 1841, it was 
reported to do aduty of 107,000,000. The steam was then 
cut off at about one-tenth the stroke. This engine is still 
at work, having worked almost constantly since it was put 
up, demonstrating clearly the durable nature of the Cor- 
nish engine. A few years ago the pump rods accidentally 
broke, and the piston came “in-doors” with such force 
under steam as to split the cylinder and case for a distance 
of 4ft. or 5ft. from the bottom. Iron glands were firmly 
fixed around the case, and the space behind the crack 
caulked with iron borings. After the cylinder had thus 
been patched it was thought advisable to work at a lower 
grade of expansion. The engine is now working with a cut- 
off of about one-fourth, In April of 1868 the duty was 
64,000,000, in May 63,000,000, and in June 64,000,005. 
The average speed during that time was 6°5 strokes per 
minute. We took the duty of this engine in July, 1869. 
and found it to be 68°75,000,000, the d being 7:0 
strokes per minute, and the cut off one-fourth the stroke, 
The load was 103,000 Ib. 

The accidents which frequently arise from working high 
pressure steam very expansively has induced Cornish 
engineers from time to time to turn their attention to the 
double-cylinder engine, In 1824 the late Mr. Innis, 
of Redruth, made a combined cylinder engine by 
placing the small cylinder within the large one. He 
afterwards simplified it by placing the small cylin- 
der over the large one. Double-cylinder engines have, 
however, fallen into disfavour in Cornwall, and we 
do not know of one now at work in the county. Messrs. 
Hocking and Loam, who carried the expansive principle 
further than any of their contemporaries, adopted an ex- 
pedient in the single-cylinder by which the blow imposed 
on the piston by the entering steam is greatly reduced. It 
consists of a protuberance cast on the top of the piston, 
and concentric with the rod. When the piston is at the 
top of the stroke the protuberance projects into a recess 
formed in the cylinder cover, and fitting it nearly tight. 
The steam is admitted into the cavity and exerts its pres- 
sure upon the protuberance only before it can act on the 
full arz2a of the piston, by which means the full pressure of 
the steam is only brought to bear on the piston after it has 
been put in motion and the inertia of the moving parts has 
been overcome. 

In 1834 a public trial was made with Austin’s engine at 
Fowey Consols Mine. The engine was erected by Mr. 
William West, and had a cylinder 80in. diameter ; it was 
reported to do a duty of 90,000,000, but as such a high 
duty seemed almost incredible, the trial was arranged to 
be made. Many gentlemen of science and influence were 
present, and, after a patient and scrupulous investigation, 
the duty throughout the day was found to be 125,000,000. 
At this date there were 104 pumping engines at work in 
Cornwall, ranging in size from 19in. to 90in. cylinder. 
The very extraordinary efficiency of the pumping engine in 
Cornwall at this time was looked upon with much interest 
by some of the water companies in London, and Mr. Wick- 
steed was commissioned by the East London Waterworks 
Company to visit Cornwall and satisfy himself as to the 
advisability of adopting the Cornish engine for their works 
at Old Ford. The nature and result of his investigations 
are given in the following communication, which was ad- 
dressed to the president of the Institution of Civil Engi- 
neers : “On the Effective Power of the High Pressure Ex- 

ansive Condensing Engines in use in some of the Cornish 

ines,” by Thomas Wicksteed, M. Inst. C.E., communi- 
cated in a letter to the president of the Institution of Civil 
Engineers :— 

“T am induced to address you again upon the subject of 
the engines used in the mines in Cornwall, from the very 
kind manner in which you received my last paper. I have 
been lately into Cornwall, having been instructed by the 
directors of the East London Waterworks Company to 
proceed there for the og mg of estimating an engine that 
was to be disposed of by the East Cornwall Silver Mining 
Company, with a view of purchasing it for the company’s 
works at Old Ford. The result was that the engine, 
whose cylinder was 80in. diameter, was purchased, and is 
now being removed to London, and I expect that by this 
time next year it will be at work here. While in Corn- 
wall I was very desirous of making such a trial of one of 
the engines as might be satisfactory to the. London engi- 
neers, and trust that I have succeeded in my object. 

“T received permission to make a trial of the engine upon 
the Holmbush Mines near Callington, and beg to give you 
the following detailed account thereof. The diameter of 
the cylinder was 50in. ; the size of the pumps, or “ boxes,” 
as they are called in Cornwall, and the height of the lifts, 
are as follows, viz. : Tye lift, 42fathoms 2ft. 6in. ; diameter 
of pump, lin. ; rose lift, 37 fathoms 5ft. 6in. ; diameter of 
pump, llin.; bottom lift, 8 fathoms 5ft. Gin. ; diameter of 
pump, 10in. The chief points to which my attention was di- 
rected were the quantity of coals consumed and the actual 
quantity of water lifted. I saw 94 lb. (a Cornish bushel) of 
coals weighed, and had the stokehole cleared, and the coal 
bins and stokehole doors sealed; and in addition to those 
precautions, besides my own observation, I had one of my 
young men stationed in the boiler-house during the time 
of trial, so that Iam quite satisfied that no more than 
941b. of coals were used. Before the trial I ascertained 
exactly the length of the pump stroke, which was 8ft. lin., 
and caused the engine to aa slowly, that I might have 
sufficient time to measure the quantity of water delivered 
per stroke. The water was delivered into a wooden cistern, 
with a valve to let the water out when I had measured it. 
Finding that six separate measurements produced, as 
nearly as possible, the same result—the variation 
being 2 per cent.—I then weighed the quantity of water 
delivered by each stroke, and found it to be equal to 
285%, lb. I had a rod made the exact length of the stroke, 
namely, 8ft. lin., and during the trial measured the stroke 
frequently ; it varied from 8ft. lin? to 8ft, 2in. I have in 
my calculations taken the shortest length. 





“The diameters of the pumps and the exact heights of 
the lifts were taken very carefully. 


“ TRIAL. 


“The fire under the boiler was worked down as low as 
could be without stopping the engine. The pressure of 
steam was 40 lb. per square inch in the boiler. I took the 
counter and the time and then started the engine. At the 
end of two and a-quarter hours the fire was lowering, and the 
speed of the engine reducing, and it was necessary to have 
more fuel. The 941b. having been consumed, the engine 
was then stopped, and the counter again taken. It had made 
672 strokes, or nearly five strokes per minute. The weight 
of water raised was 285°6lb. x 672 strokes = 191,823°2 lb.; 
the height to whichit was raised was 42 fathoms 2ft. 6in. 4-37 
fathoms 5ft. 6in. + 8 fathoms 5ft. 6in. = 532ft. 6in. The 
weight — multiplied by the height in feet—is equal to 
102,721,323 lb. of water lifted 1ft. high with 94 Ib. of coals. 
This result, however.J although it cae how much water 
was actually raised to the surface, does not show the duty 
of the engine, for although, in consequence of leaks and 
defective valves, the quantity raised is not so great as it 
would be were it possible to have every part perfect, 
nevertheless the engine has to raise the quantity due to 
the area of the pumps multiplied into the length of stroke, 
under the pressure due to the columns of water equal in 
height to the lifts, notwithstanding that in consequence of 
the defects mentioned the whole quantity may not reach 
the surface ; the fair mode, therefore, of calculating the 
duty of the engine during the trial would be as fol- 
lows :-—Weight of column of water llin. diameter, and 42 
fathoms 2ft. 6in., or 254°5ft.in height, 10,498Ib. ; weight of 
column of water llin, diameter, 37 fathoms 5ft. 6in., or 
227'5ft. in height, 93841b.; weight of columu of water 
10in. diameter, 8 fathoms 5ft. 6in., or 53°5ft. in height, 
1824 1b. ; load upon engine, 21,7061b. 21,706 x 672 strokes 
x 8,1, ft. = 117,906,992 Ib. weight lifted one foot high with 
94 1b. of coals. 

“From the foregoing it will be seen that 191,823 Ib. of 
water were raised 535ft. 6in. high with the expenditure of 
94 lb. of coals, and that the duty of the engine was equal 
to nearly 118 millions of pounds raised one foot high. 

“T should observe that the engine had not been over- 
hauled, or anything done to it to prepare for the trial, 
which was not determined upon (as regarded the engine 
upon which the trial was to he made) until the previous 
day. The boiler and flues had not been cleaned for eleven 
months. My object was to prove what could be done 
with an engine worked upon the expansive principle, and 
I therefore considered that a trial for two hours would 

rove the capability of the engine, although, most pro- 
fably, the average duty of the engine for twelve months 
would not be so great as it was for the short time that it 
was under trial. I am perfectly satisfied the trial was a 
fair one. I was not able to ascertain what the pressure of 
steam was when it first entered the cylinder, having no 
indicator with me ; but the engineer, Mr. West, stated that 
the steam was wire drawn and reduced from 40 1b. above 
the atmosphere, which was the pressure in the boiler, 
30 Ib. above the atmosphere upon entering the cylinder. 

“The steam was cut off at one-sixth the stroke. The 
steam in the jacketround the cylinder communicates directly 
with the baller; the radiation is completely prevented by 
the casing around the jacket, consequently a hizh tem- 
perature is preserved, which is absolutely necessary to 
obtain the full effect from the expansive force of the steam. 
The following will show what effect could have been pro- 
duced by steam power, provided the engine and pump gear 
had worked without friction :— 

“Pressure of steam when first admitted into the cylimer 
(301b. + 14°751b. — 1°5 Ib. deducted for imperfect vacuum) 
= 43°25 Ib. 

“For one-sixth of the stroke the pressure was 43°25 Ib. 
per square inch; when the piston had made two-sixths 
of its stroke the pressure was reduced to 21°625 lb. 
per square inch; when it had made three-sixths of its 
stroke the pressure was 14°416lb. per square inch; 
when it had made four-sixths of its stroke the pressure 
was 10°812 lb. per square inch; when it had made five- 
sixths of its stroke the pressure was 8°650 lb. per square 
inch; when it had made six-sixths of its stroke the 
pressure was 7°208lb. per square inch ; showing a total 
of 105961 lb. per square inch, which, divided by six, 
leaves 17°66 lb. per seems inch. The area of the cylinder 
was 1963°5 square inches ; mean pressure per square inch, 
17°66 lb.; number of strokes, 672; length of stroke in 
cylinder (being 1ft. longer than in shaft), 9ft. lin.; power 
of steam, 1963°5 square inches x 17°66 lb. per square inch x 
672 strokes x 9,4 length of stroke = 211,658,702 Ib. raised 
lft. high with 941b. of coal. Now, as the effect produced 
was 117,906,992, the friction of the machinery was equal 
to 93,751,710 1b. raised 1ft. high, or about 72 lb. pressure 
per square inch. As the friction of waterworks pumping 
engines is about 521b. per square inch, it may be safely 
inferred that an engine, when working upon the expansive 
principle at a waterworks, will do more work than it does 
in the mines; to those who have seen the heavy pump 
rods, balance bobs, &c., attached to a mining engine, it 
will appear very evident. 

“Tn the observations I have had the opportunity of 
making, I am very well satisfied that the engine I am 
about to erect at the East London Waterworks will do a 
duty equal to at least 120 millions. 

“As it had been observed that the expansive principle 
would not answer for rotary or double engines, t was in- 
duced to make some observations upon a double engine 
working the stamps for breaking the copper ores at the 
Tincroft Mines, and I beg leave to give you the details. 
Diameter of cylinder, 36in.; length of stroke, 9ft.; length 
of crank, 3ft. Gin.; steam cut off in down stroke at two- 
fifths ; steam cut off in up stroke, one-third ; number of 
strokes o minute, 10. e engine worked with a very 
equal velocity ; in fact, there appeared no irregularity what- 
ever in the motion ; Captain Paul, the agent of the mine, 
allowed me to examine the coal accounts, from which it 
appeared that the average consumption of coals for the 
engine was thirty bushels in twenty-four hours, 





“The engine was working—first, a set of stamps; second, 
a pump ; third, a crushing machine ; and fourth, a trunk- 
ing machine. The last two pieces of machinery had lately 
been added, and previous to this increase of machinery it 
appeared from the books that the consumption of coals 
was equal to twenty-seven bushels of 93 lb. each in preety 
four hours. The stamping machinery worked forty-eight 
lifters ; to ascertain the weight of them I examined 
an account showing the weight of twenty-six of the cast 
iron heads when new, and found the average weight 
to be 3 cwt. 121b. each; these are used until the weight by 
wear is reduced to lewt. 2qr.; the average weight 
will, therefore, be (3 cwt. 12lb. + 1 ewt. 2qr. + 2) 
= 2ewt. 1 qr.6lb. The weight of the woodwork of the 
lifter, the iron straps, washers, &c., I found, by trial, to be 
1 ewt. 3 qr. 241b., making the total average weight of the 
lifter and head (2 ewt. lqr. 6lb. + lewt. 3qr. 241b.) 
= 4cwt. lqr. 2lb., or 478 lb. The average height the 
stamps were lifted was 10in., and the 45 stamps were 
lifted five times per stroke. 

“The following calculations will show the duty performed 
by the stamping engine :—48 lifters x 475 lb. x 0°833ft., 
height lifted x five times per stroke x 10 strokes per 
minute x 60 minutes per hour x 24 hours per diem, 
1,376,089,344 Ib. lifted one foot high in twenty-four hours, 

“The diameter of the pump was l4in., or 1:069 square 
feet area; length of stroke, 6ft.; strokes per minute, 10; 
lift, 26ft. Duty performed, 1:069 square feet, x 6ft. 
x 6241b. per cubic foot x 26ft. lift x 10 strokes per 
minute x 60 minutes x 24 hours = 150,087,600 Ib. 
raised one foot high in twenty-four hours. 

“Duty or ENGINE. 

“ 1,376,089,344 = 150,087,600 +27 bushels=56,525,072 
pounds lifted 1ft. high, with a bushel or 93 1b. of coal. 

“ The single engine at Holmbush Mine was, during the 
time of my experiment, doing the work of 26°48 horses; 
thus the experiment lasted two and a-quarter hours or 
135 minutes «x 33,000 Ib. lifted 1ft. = 4,455,0001b., which 
would be lifted lft. high by the exertion of 1-horse 
power in two and a-quarter hours. 117,906,992 Ib. 
+ 4,455,000 = 26°48 horses power. The coals consumed 
were equal to 94 lb. (or 94 lb. + 26°48-horse power + 2°25 
hours) = 1°57 Ib. of coal per horse-power per hour. The 
coals used by one of the pumping engines at Old Ford, in 
an experiment lasting one hour—tried upon the 18th of 
February, 1835—were equal to 4°82 lb. per hour per horse- 
power, or three times the consumption of the Cornish 
engine, notwithstanding the extra friction in a mining 
engine. The double engine at the Turcroft Mines was 
doing the work of 32°11 horses; thus 33,000 x 60 
minutes x 24 hours = 47,520,000 lb. lifted 1ft. high by the 
exertion of 1-horse power during twenty-four hours. The 
engine lifted 1,526,176,944 Ib. 1ft. high in the twenty-four 
hours ; 1,526,176,944 + 47,520,000 = 32°11-horse power. 
The coal consumed was twenty-seven bushels of 93 1b. 
each, or 2511 lb, + 24= 10462 1b. per hour + 32°11-horse 
power = 3°25 lb. of coal per horse-power per hour. 

“Tuomas WICKSTEED. 

“Old Ford, August 7th, 1837.” 








AMERICAN AND ENGLISH Mowrnec MacuHINes.—Reaping and 
mowing machinis have now become standard implements on 
English farms, but in France they are still regarded somewhat as 
innovations ; the lower rate of wages across the Channel having 
hitherto acted as a barrier to the introduction of labour-saving 
machines in agriculture. Wages, however, are rising in France, 
as in most other countries, and the attention, therefore, of 
agriculturists is directed to the best form of reaping and mowing 
machines. Several international trials of these machines are 
announced for the coming summer. The first came off last week 
at Bourges, 123 miles south of Paris, at which there was a very 
sharp contest between the English and American machines. After 
a long and careful trial the award was given in favour of the 
English machine of Messrs. Howard, of Bedford, which in mow- 
ing an acre beat the far-famed American machines of Mr. W. A. 
Wood and Mr. M‘Cormick by eighteen minutes. 

THE INSTITUTION OF CrviL ENGINEERS.—On Saturday last, the 
2ist May, a party of nearly fifty of the students of the Institu- 
tion of Ci Engineers, under the guidance of Mr. Brunlees, 
member of council, visited, by special invitation, the cement 
works of Messrs. John Bogley, ite, and Brothers, at Swans- 
combe, Kent, for the purpose of receiving an explanation as to 
the process of the manufacture of Portland cement. The invita- 
tion was given by Mr. G. F. White, now nearly one of the oldest 
associates, who was present at one of the recent weekly meetings 
of the students, when a paper was read by Mr. Preston, Stud. 
Inst. C.E., on the subject of the manufacture of cement. All 
the members of the firm were present to conduct their visitors 
over the manufactory, which stands on the banks of the 
Thames, and covers an area of fifty acres. The mixing 
of the chalk and the clay, in the proportions of three parts of the 
former to one part ot the latter, takes place in series of double 
circular mills, about 12ft. in diameter and 3ft. deep, touching one 
another, and each furnished with revolving barrows to secure the 

rfect reduction of the particles, The chalk is delivered in 
umps into one of these mills, which is kept constantly supplied 
with water, and the liquid passes thence to the other mill, where 
it receives the clay. After remaining long enough under the 
barrows the mixture is pumped up to a height of some feet, 
whence it flows by gravitation through wooden spouts into large 
reservoirs called backs. where it lies until drainage and evapora- 
tion have disposed of the greater part of the water. While the 
liquid cement is in the backs samples of it are constantly taken 
and burnt, so that any defect in the proportions is at once 
detected and remedied. The residue is then transported, 
first to drying stoves, and afterwards, in due time, to 
the kilns where it is to be burnt. These are constructed 
on the endless principle, and are bell-shaped. They are 
about 30ft. high, and are fed near the top with alternate 
layers of cement and gas coke. As combustion goes on the clinker 
is drawn periodically from the bottom of the kiln, and after the 
rejection of any that is insufficiently burnt it passes to the mills 
forgrinding. A visit was paid tothe testing-room, where samples of 
the manufactured cement are made hourly through the day. Some 
of these were selected by Mr. Brunlees, and the strain required for 
breaking them ascertained by the machine. The Messrs. White 
explained that the heavier cements, produced by excessive burning, 
were slow in setting, although ultimately acquiring a higher tensile 
strength than the lighter cements; but they expressed their 
opinion that the quality of cement that would insure undoubted 
stability, without increasing its cost by the diminution in volume 
that is inseparable from a very high specific gravity, was the best 
suited for the general purposes of construction. When the 
inspection was luded the students were entertained at lunch 
by the Messrs. White, who explained that they would be ready on 

occasions to contribute in every way to the furtherance of the 
technical education of the younger members of the profession. 
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LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
PRIMARY EDUCATION, 

Srr,—Is any education bill to pass this session, or, if it pass, is 
it to be so ‘‘amended” as to be emasculate for any good? These 
are questions that everyone having a stake in England’s future 
ought to ask himself, and get answered, and promptly, through his 
representative at Westminster. It seems far from impossible that 
we may have no bill; that would be a less evil than to have a bad 
one—that is to say, one in which the old obstructive power of 
clerisy, and those who behold in dogmata the fountains of all 
truth and goo, shall, under one guise or another remain, as it has 
been and as it is. 

I venture to address you on this important and pressing subject 
of primary education as one who has had a more than average 
opportunity, for more than a quarter of a century past, of observ- 
ing the habits and needs, the culture—or rather unculture—of 
many different classes of our labouring population in various 
quarters of our country, and comparing these with those of other 
European nations. It seems to me that there is a good deal of 
apathy, although mixed with much talk in public at present on this 
subject ; and whether it be that men’s minds have not yet got clear 
upon that which is the real rock in the way of legislation —*‘ the 
religious difficulty”--or that the fear of social ostracism, which 
amongst us has taken the place of fire and faggot, prevents people 
from freely stating their views, if such run counter to accepted 
orthodoxies—certain it is that no one has ventured to put the onus 
fairly upon those who clamour for dogmatic religion as a necessary 
part of any system of primary education, to prove that it is so on 
other grounds than the theological one upon which it is always 
rested. Yet this is the real question—Must the children of the 
masses be left without education, as practically so now, or must 
we instil with A B C, not one, but various religions, in equal doses ? 
Or, if the A BC be administered alone, must we rear up a race, 
not of men, but of devils? What the araleaanahal leads to 
we need not discuss ; we have it before our eyes. 

Now as you often discuss, and ably, the subject of technical 
education—of which this primary education is the indispensable 
basis—I venture to send you the following remarks on these 
points. I must be plain-spoken, but it is difficult, perhaps im- 
possible, to be so and yet to avoid offence to the notions or the 
prejudices as to creeds, and to those assumed divinely appointed 
to teach and propagate them. 

Upon the whole I affirm my own general adhesion to the 
scheme of ‘‘the League,” though it appears faulty in some respects. 
Any bill which may become law, but shall not include compulsory 
primary education, that shall not provide the pecuniary means and 
working machinery whereby such education shall be free to those 
children whose parents cannot afford to be compelled without such 
money help, and that shall not effectually prevent clerics or their lay 
nominees from interfering with the sysiem when at work, wiil be 
more mischievous than our failure of having any bill at all. For 
a bill which shall not contain these conditions, but some specious 
semblance of them, wrapped up with qualifications such as will 
satisfy ‘the denominations,” that is, leave the clergy in reality 
the indirect power to make it nugatory in effect, will have the 
result, ardently desired no doubt by many, of leaving things as 
they are; and the worse one of diverting men’s minds and wishes 
from our bitter need of education as a nation for perhaps years to 
come ; whereas the conflict of bigotries that may throw out the 
bill altogether, could not fail to awaken us all to what is the real 
nature of the contest now apparently so little understood by the 
mass of the nation. Once get daylight fairly let in upon that, and 
we should have no fear for the issue. 

Mr. Forster’s bill, while appearing to offer compulsory primary 
education throughout the land, promises to the ear, but must 
break its promise to the sense by reason of the machinery which 
he proposes to work with. The guiding aim in framing the bill 
seems not to have been positive reality of future action, but the 
smoothing away of present opposition. To me it seems that the 
opposition made to the only conceivable sort of legislation by 
which compulsory education can become a future reality, is neither 
more nor less than a struggle for priestcraft — very honest, 
perhaps, amongst a good many, but not the less mischievous—on 
the part of the three great sects into which all the religions of 
Great Britain may be in a rough way divided. 

More or less consciously in the time past, the policy of all 
the churches of christendom has been, not to regard primary 
education as a thing indispensable, invaluable, to be pushed 
forward as the basis for all else that is true or good, but 
as a thing unavoidable, and so to be used as one of the 
weapons in the hands of their leaders to maintain these 
Churches, authority, and credence with the people. First 
make the child Angiican, or Dissenter, or Romanist, then let him 
be educated—if so be he can find instruction. And hence the 
lethargy and inertness to all schooling at some times and places— 
in others the energies and “efforts” and ‘‘open doors of know- 
ledge,” and so forth, which, we are assured, exist here and 
there, by newspaper letters from this curate or that ‘‘ minister,” 
and which ‘“‘really render legislation in their district quite 
unnecessary.” 

Where some one of the great sects has it all its own way, there 
the do-nothing policy, which they all mostly love best, has answered 
well, ‘here sectarianism is rife and pretty well matched in 
rivalry, there school-houses at least have been multiplied, some- 
times with mischievous rapidity, by the help of the public funds, 
and kept open with a show of activity. But with what real aim? 
Not to impart the blessings of genuine education of head and 
heart, but in order to keep off or exclude some rival sectary, or 
directly to propagate a creed—often a narrow and bitter one— 
as men to hate rather than to love and help each other as 

rethren, 

The do-nothing and conservative school is admirably illustrated 
by the exquisite sophistry attributed to Lord Derby and Mr. 
Disraeli:—** If education be popular, compulsion is unnecessary; 
if unpopular, compulsion will not be tolerated;” that of fierce 
and uncompromising support of ignorance for the love of God, by 
divers and diverse letters from bishops and curates and the con- 
gregations committed to their charge; as well as from those who 
cannot withstand the sight of a bishop, to be found in the news- 
papers, &c., the whole of which, if pursued to their logical con- 
clusion, land us in the syllabus, and infallibility of some sort or 
another. 

With the Romanist and the Anglican high churchman, ritualistic 
or not, it is useless to argue this primary education question. 
They start with the assumption that they—or rather each one of 
them, to the exclusion of the others—is, by divine appointment, 
the sole fountain of goodness and truth in the world; logically, 
therefore, the only true and safe or allowable ch 1 of education, 
and as logically, pushed to the end, the sole director, dei gratid, of 
mankind in everything;—they the shepherds, we the sheep, whose 
business it is neither to discuss nor even to question what we are 
told by them, but, as the rubric directs, “‘reverently to say 
Amen.” 

The other Churches give a less certain sound. Their logic is 
more or less perturbed or hampered by the admission amongst 
their premises of that unfortunate word ‘“‘ Protestant,” which 
supposes the right of the sheep to think a little for himself; but 
their aspirations after the power to live by ruling men through 
the mixed fictions and realities of an unseen world, are the same 
for all. It would be unfit, in your pages, to attempt to trace how, 
through the -ages past, through the long converging lines 
of Brahmin and ‘epevo Augur and high priest, and in Europe 
through the Churchmen having had nearly all the know- 
ledge, while for five hundred years the land was _filled 
with ignorance, violence, and blood, this collar of clerical 
power has got riveted upon the necks, more or less, of all 











Christendom. The power exists, 4 
of good, for are not all these churches to be recognised as part of 
the scaffolding providentially intended by the Creator for slowly 
raising and ennobling man’s estate,.and evolving his consciousness 
in his true position in the universe. But the cleric 
power, taken upon the basis of its own pretensions, has 
either proved incapable of fulfilling, or has been neglectful and 
untrue to its self-assumed educational responsibility, and the 
time has more than come when every sensible man should say give 
place ; let others do that which you have failed to do, and dont 
hereafter interfere with the efforts we mean to make to unde the 
consequences of your past misfeasance, What then, say the 
Churchmen, do you intend to teach your children—to read, and 
write, and cypher, end to teach them xo religion—what is to 
become of their morals? All you teach them without our respective 
catechisms will only make them abler agents of the devil; better 
hang stones round their necks and pitch them into the midst of 
the sea than that should come to pass. Now, let us just ask the 
Churchmen honestly to answer this question : Are religions founded 
on morals; and, therefore, are not those eternal principles of right 
and wrong written in every heart by its maker, however blurred 
and dulled by intellectual darkness—anterior or precedent to 
religion—or are morals based upon, and therefore as uncertain and 
mutable, as religions? If the latter be true, how is it thatall mankind 
have and have ever had upon the whole, one common system of 
morals, which always has been, and is now, the real salt of the earth, 
which keeps the human family from tearing itself to pieces, and 
showsitself in mutual help and human kindness, brotherhood, family 
affection, the sense of truth and honour, alike from Labrador to 
Patagonia, from England to Japan. How is it that morals are in 
the main the same everywhere, spontaneous in every heart; but 
one code, one set of principles, such as are comprehended in such 
brief sayings as—‘‘ Do unto others as you would they should do to 
you;” whilst religions vary from age to age, and differ with every 
ten miles we travel in any direction over the earth. 

If there be in every man or child’s nature something of divine 
insight, a spark of that true light “that lighteth every man that 
cometh into the world,” why then shall it be a thing impossible 
to evoke, foster, and direct this in childhood, and alung with the 
teaching of the rudiments of common knowledge, without reference 
(upon week days of work at any rate), to any form of creed or 
catechism whatever, without reference to any one religion being 
true or false, without reference even to the Bible as a standard of 
appeal, 

The great and noble outlines of moral truth and conduct can be 
evoked and brought into evidence in the heart and realised more or 
less in action, without a reference to religious system or dogma, in 
the daily schools for primary education which we might hope soon to 
have; andthe mereacquirement of the ‘three R’s” would be of little 
good to us as a nation without such teaching; for with such alone 
is any teaching worthy the name of education, which is instruction, 
with evolution of the whole humanity, heart as wellas head. The 
Sunday will remain for the cleric to do his own work in his own 
way, and it is enough. The advocates for forcing religious lessons, 
by hook or by crook, into the everyday lessons of the primary and 
every other school, talk as though religion was something that 
took no end of time to learn; quite an apprenticeship must be 
served to catechism and creed ; dogma must be acquired with time 
and labour like differential calculus ; and yet, a great teacher, not 
commonly disowned by themselves, declared that the law and the 
Gospel were briefly comprehended in this, ‘‘Thou shalt love thy 
ueighbour as thyself;” and there would be no force in the saying, 
if our hearts did not respond in consciousness of its truth before- 
hand. 

Would we, then, exclude clerics of all sorts from our system of 
primary education--prohibit their entering the school? As 
clerical teachers and upon week days, yes, absolutely. We should 
do by them exactly what the Prussian educational code does by 
them. Upon every school board the chief clerics of the 
place should, by election, have the right to a place; not 
because they are clerics, but by election, as of the class 
of probably suitable and instructed men, and with equal 
voice, and no more, than as laymen at the board. The 
schools should be open to the inspection of any cleric in the dis- 
trict—but he may neither teach nor utter addresses therein. This 
has hitherto worked well in Prussia, even amongst the populations 
most divided in creeds. Give any greater power to interfere and 
the old obstructiveness rvill soon leaven the whole lump again. 
Even in Prussia, with all the care taken to prevent the dogmatic 
element from becoming disturbing or obstructive, late experience 
has shown that a violent dugmatic enthusiast even in the shape 
of the Minister of Public Instruction himself—may go a long way 
by forcing his own particular orthodoxy upon the nation, through 
the power given him to authorise certain religious books to be 
employed—to throw the entire beneficent system into confusion. 

But what have we done, say the Churchmen, that youshould thus 
put us at arm’s length? Rather let us ask what you have not 
done. We will not go back to older days when you openly 
espoused ignorance as the proper road to belief, and the way to 
keep the people humble and in order, nor press the tremendous 
fact that the largest Church in Christendom practically, if not 
avowedly, does so still; but you say you are the divinely ap- 
pointed and alone authorised and competent schoolmasters and 
conduits of knowledge ; if so, why have you then so neglected 
your great commission? If we, the laity, outgrew your powers of 
management, how is it you gave no note of warning—uttered no 
prophecy of coming ill, asked for no larger aid, but ate your 
pleasant bread, and tapped your wine and dwelt, many of you, 
under foreign vines and fig trees until now, when the cry is not 
yours but has come to you from us, the craftsman and the man of 

i from hanics and labourers, and from our children that 
die more and worse deaths from lack of knowledge than from 
that other outcrop of ignorance the want of bread ? 

And what is now the upshot of past neglects, not yours only, but 
yours amongst others, and yours most gery A because you say 
you are divinely charged with education. That at this day, in this 
England of ours, that was wont to boast herself foremost of the 
earth—crime and pauperism, the squalid twins of ignorance, and 
undiscipline of head and heart, cost us together ten millions every 
year, whilst little more than three-quarters of a million is all 
that is spent per annum on education. This is, in part, the 
money measure of what you have had your share, and a great one, 
in bringing to pass; and are you now to set your backs up against 
the only means to better this; not in our generation—for that is 
past hope—but even in the next? 

What, think you, might be the effect of taking two millions per 
annum out of the devil's scale here, and putting it with judgment 
into that of wisdom, providence, and order in righting through 
education the balance of our nation’s disorder ? 

And do you fancy, too, this ten millions—taxed somehow 
out of the profits of the labour of brow, or brain, of us 
craftsmen, mechanics, and labourers, or other producers—has 
nothing to do with strikes and locks-out, and bad blood at home, 
and with the threat of our being undersold by the foreigner, whose 
governments’ turn the labourer’s intellect, his strength, and the 
tolls taxed heavily upon his industry, to better and wiser account 





ibly not without elements | 


The highest li is law imposed upon and unswervingly 
guided by right and just principle ; the lowest tyranny, the worst 
loss of freedom, is the arbitrary application of restriction here and 
licence left elsewhere, though under parallel conditions. As an 
able French writer says :—‘‘ Ce qui caractérise la liberté elevée ala 
puissance d'un principe inviolable, c’est qu’elle simplifie tout ; ce 
qui’au contraire, caractérise 1 arbitraire, c’est qu’il complique tout; 
soit qu’il se tende ou. qu'il se détende, soit qu’il se montre plus 
rigoureux ou moins intolerant.” 

We don’t let a father starve a child’s body, or beat it to 
death, but we hesitate to prevent his starving its mind, or sub- 
mitting it to a moral death. Yet his own brutish ignorance is 
the proximate cause of all these ends alike. Are we really then 
to babble longer about conscience clauses, and time tables, and 
such like devices, how not to do it? Scientific education, tech- 
nical instruction indeed, let us not forget them, nor cease our 
efforts to improve them, for they, too, are greatly needed ; but for 
the nation generally as yet, they are to a great degree useless, 
because without a foundation; and so nearly as impotent to 
produce any serious effect as Mr. Cole’s painted pots and pans to 
exalt the fine art taste of a population steeped in the ignorance of 
ours. 

Primary education in full swing the want of that is the uret 
ucalegon, the point we all should press to first., nor let this session 
pass without an effective and sufficient measure becominglaw. It 
is greatly more important to us all than legislating to please the 
Irish priest, and pacify Ireland as though the latter were possible 
—_ os the Sonmae is believed in, and has anything left to 

emand, 


Westminster Chambers, May, 1870. ROBERT MALLET. 





A DARIEN SHIP SEA CANAL, 


Sir,—The subject of the proposed Darien Canal, on which dis- 
cussions are now taking place, must engage the universal attention, 
not only of England and America, but also of the whole world. 
It is not stated, as far as I have seen, whether it is to be a ship 
canal, whereby large vessels can pass freely through, from one 
ocean to the other, without breaking bulk or cargo ; or wh-ther it 
is merely a canal whereby the goods must be unshipped at one 
end, transported through the canal, and then reshipped at the 
other side. 

But we will assume it to be a ship canal, and, if a ship canal, 
then you must be prepared for a multitude of ships to pass 
through, at the rate of, say, 500 per diem. Then how does the 
author propose that 500 ships, or even 200 ships, should pass in a 
day through a canal 150ft. wide and 24ft. deep by the ordinary 
appliances of a canal, namely, by locks or otherwise? You 
p= se that this exceeding small breadth would only admit two 
large steamers abreast (or meeting each other) at one time ; or you 
may have perhaps, but very partially, one line of steamers or ships 
in a line on one side, going one way, and another line 
passing on the other. But you could not do without steam, and 
it is well-known that the vibration or movement of water 
occasioned by steam would soon destroy your banks. 

Then this series of locks would require much time, would also 
require such an amount of water, coming in, recollect, from above, 
to fill and replenish them, as would, in these tropical regions, be 
difficult to procure, and probably never to depend on. 

But if you are still determined to have a land canal, and desire 
to afford passage to the number of ships I have named, you ought 
to have a canal of at least 900ft. wide, and 40ft. to 50ft. deep. 
But then, I would ask, is it possible to have locks and work them, 
or a series of locks, or many locks abreast, of this breadth and 
depth ; or are you quite sure that constant water from above, 
supplemented by immense reservoirs, would be forthcoming to fill 
these enormous locks, and to keep them full? 

The time lost in navigating these locks, one ship at a time, 
would also, in these days, be insufferable. 

Thus the passage of a large number of ships through a Darien 
land canal is simply impossible, and the whole scheme must 
therefore prove abortive. 

But, Sir, why not give up all idea of a land canal across the 
Isthmus ; and why not make the meeting of the two great seas a 
reality? Why, instead of directing attention to this land canal, 
not make a ship sea canal? Make the two seas to mingle, like the 
Suez Canal; let the Atlantic and the Pacific kiss each other and 
flow together, and not call on fresh water to do sea-water work. 

I gather from an Englishman, Dr. Cullen, who, says he has 
made ‘‘The most complete reconnaissance of the Isthmus of 
Darien, that the highest elevation does not exceed 190ft., and 
that the rock or strata consists of soft dolomite, coralline, lime- 
stone, and gravel; that the climate is healthy, and that this route 
lies between Caledonia Harbour on the Atlantic, and the Gulf of 
San Miguel on the Pacific, across the Sucubti, tae Lara, and the 
Savannah rivers, 

And there are also other routes which offer equally favourable 
conditions—distance from sea to sea, 40 to 50 miles. The Suez 
Canal has been achieved, in spite of the views and the opposition 
of the first English engineers, by a Frenchman. Let us not be left 
behind in this great undertaking by any other engineer. The 
difference between the Suez Canal and the Darien sea-canal lies in 
this—that to cut through the soft mountain tract which divides 
the Atlantic and the Pacific would be much more easily done 
(with the view of its having a permanent future lasting) than to 
dig through the enormous wastes of shifting sands, which must 
for ever interfere with and intersect the engineering endeavours 
of the Egyptian sea-way. 

Now, I do ask the author of the Darien land canal, and the great 
engineers of England, to consider the mode here pointed out ; 
namely, to think over and to form estimates for making a great 
Darien ship sea canal, and for forming the needful docks, harbours, 
and landing-places for the floating over of ships coming from their 
own ports, direct through the Isthmus of Darien, from sea to sea, 
without discharging or reloading of bulk, cargo, or passengers, and 
passing onwards to the ports to which they are bound. That 
ships bound from China, Australia, San Francisco, and from Europe, 
&c. &c., should pass from their respective countries without un- 
loading direct through the Isthmus, unhindered, to their 
respective destinations. 

It will be said, I know, that the expense will be enormous. I 
know it. But whatever it costs, I aver, it will be amply worth 
while. It may cost 25 years of time. Granted. It may cost 
£100,000,000 sterling. Granted. And not one shilling more than 
wo be willingly paid by the world for the accomplishment of 
so gigantic and magnificent an undertaking. And the present 
completed Panama Railway, with their unloading and reshipping 
of goods over the Isthmus of Darien, now paying over £800, a 
year, would sink into nothing in presence of the great Darien 
ship sea canal, through which large vessels, from and to all parts 
of the world, would pass through, direct, without more than one 
day’s intervention. 

r. Cullen’s report states that the extreme elevation of the 
mountain is 190ft.; therefore, I say, cut bodily through the moun- 
tain, consisting, as he says, of soft dolomite, coralline, limestone, 
and gravel, and you will have a ship sea canal which will save the 

ial world, by computation, £54,000,000 a year, and pay 





for him, by trying, in place of nursing paupers and coddl 
criminals, to extinguish the races of both by education. 

Compulsion let us have and quickly, for time flies and matters 
are too bad to spend it furtherin chattering ; and you wise Conser- 
vatives, who say education is either popular or unpopular, ask 

onder clay-grimed Caliban in the brickfield which he thinks it? 
Fon may find out that he is one of a huge class to whom it is 
neither one nor the other, for they don’t know what education 
means, not even in name. 

For the children of these and the like, compulsory education 
would be as wholesome, and for all classes not a whit more dis- 

than the factory, workshop, or colliery Acts, vaccination, 
= oe ordinances of the poor-lgw—nay, not as distasteful as the 
r. 





handsomely for the outlay ; or, let the fourprincipal Governments 
of the world achieve it. 

It is true the level of the Atlantic, at its point of junction with 
the isthmus, differs considerably from that of the Pacific at its 
corresponding point at the other side. Never mind. At Gibral- 
tar the current flows always, one way seven miles an hour; and 
ships overcome the current, and sail in and out of the Mediter- 
ranean without material hindrance. Moreover, this current 
between the two great oceans, rapid or otherwise, would act as a 

lendid scour, and keep the ocean channel clear. In the 
Darien ship canal let the ith be at least 900ft. wide, and 40ft. 
or 50ft. deep ; let steam-tugs be constantly employed, and you will 
have room forten to fifteen ships abreast at one time, according 
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to their size and construction, all along the canal. Your biggest 
ships, steam or sail, and your mightiest men-of-war, will sail 
gallantly through, without a day's detention, from ocean to ocean, 
and onward they will, unhindeied, pass on their course. 

Sir, I am not an engineer, but I have that confidence .in the 
skill of our best engineers of the present day, that I say with con- 
fidence, ‘* Give an engineer a well-defined plan of what he has to 


do, let him survey the ground, and send in his estimate ; give him | 
° 


the necesary funds, and he will accomplish it.’ 
Royal Park, Clifton, May, 1870. E. WaArD-JACKSON. 


ENGINEERS IN INDIA. 

Sir,—Facts are stranger than fiction. There has been much 
fiction advanced to prove that civil engineers in the Indian Public 
Works Department have no grounds for their complaints. but the 
following facts speak for themselves. 

(1) The majority of civil engineers in the P.W.D., in Bengal 
jointly-petitioned Government regarding their pay and position 
in 1868, and as yet have received no answer. 

(2) About the same time also did the civil engineers of the 
Bombay !.W D. individually petition the Secretary of State for 
India regarding pay and pension rules, but no notice has been 
taken of any petition whatever. 

(3) When on a recent occasion the Government of India burnt 
its fingers by casting a slur on the profession of civil engineers— 
fortunately it was on the whole profession, not merely on the small 
body in the service—-a promise, a sop to Cerberus, was made under 
home pressure to improve the position of civil engineers in the 
P.W.D. Yet although this was seven months ago, no attempt 
has up to the present been made to redeem it. C. E, 

Bombay Presidency, April 20th, 1870. 





WHO INVENTED THE INK MOTION / 

Sir,—It may appear strange that, feeling that an imputation 
had been made against himself or Mr. Howe, “* without the least 
cause,” Mr. Burgh should not have sooner replied to my letter ; 
but now that he has done so, and with the view of clearing away 
the “‘ fog” which I am in, supplied some more so-called fasta, I 
will endeavour to cast some light upon the gloom, and leave Mr. 
Burgh to reply to the truth, and explain certain discrepancies 
and omissions which have cropped up in the “* History.” 

In the first place, I would correct a slight error in the letter. 
Mr. Lancelot Kirkup (not Kirkuss) was foreman boiler maker, and 
not manager of the smith and boiler department. 

Next, I would most respectfully ask whether Mr. N. P. Burgh 
knows anything of the facts which he has written? Whether he 
knew any of the parties at or about the time referred to? Whether 
he was at South-street or Forth-street Works ? Or whether he has 
simply lent his pen to the assertions and contradictions to which 
his name is appended ? 

Mr. Burgh has introduced both Mr. Williams and Mr. Howe to 

our readers, and has touched upon the antecedents of the latter 
in his letter in your last number. Permit me, Sir, to add that Mr. 
Williams had, at the date referred to, been between three and four 
years at the factory, that he was a fair workman in both iron and 
wood, a clever draughtsman, a ready learner, and a diligent 
inquirer; that he devoted much time to watching the working 
of colliery and other engines to ascertain the action of the 
steam under different circumstances, and that on Mr. Robert 
Stephenson patenting the direct action of the eccentric 
to the slide, Mr. Williams turned his attention to the 
carrying out the idea which already existed in his brain. 
Mr. Williams was then working at the hand gear (or fitting up 
the valve motion, so dccetthed there), beside Mr. George Crow, 
the present chi-f foreman of the same establishment, and made a 
rough model of the link motion, which he showed to Mr. Crow. 
He was advised to have a correct model made; and Mr. William 
Howe, one of the pattern-makers, who used to do work at home 
for the gentlemen apprentices, was recommende to make it for 
him. Mr. Howe was spoken to, and agreed to do this, and to be 

aid for his labour and material; upon which agreement Mr. 

Williams placed in his hands a drawing of which the Fig. 1 in 
Mr. Burgh’s pamphlet is, I believe, a copy ; but this was a draw- 
ped what Mr. Williams wanted made, and not of the complete 

esign. 

Mr. Burgh does not allude to this most important fact in his 
“ History ;” he neither explains that Mr. Howe was employed to 
make a model for Mr. Williams, nor how the published drawing 
came into Mr. Howe’s possession. 

Mr. Williams well knew that it would be necessary to suspend 
the link, but no provision was shown for that; he had not 
forgotten the eccentric rods, as Mr. Burgh in his letter insinuates, 
but he did not want them made in wood. Mr. Crow says that the 
rough model was the same in principle as the motion now used on 
some of the London and North-western engines. 

Mr. Burgh claims the use of a curved link instead of a straight 
one for Mr. Howe. He perhaps will tell me how it would affect 
the question if the invention which was used, for Stephenson’s 
box links were all worked on a face plate about 4ft. 2in. radius, 
and not struck to the exact radius of the rods ? 

Taking Mr. Burgh’s words, ‘*Mr. Howe made a pencil sketch 
and a rough wooden model of his link motion, as represented by 
Fig. 2 in side and end elevations ;” and it will be seen that there 
is a very close resemblance, the two variations being the curva- 
ture of the link, and lifting the link instead of the valve connect- 
ing rod. Mr. Burgh then continues, ‘* Mr. Howe showed it to Mr. 
Hutchinson, their manager,” &c. 

It should be borne in mind that at this period of the history of 
the locomotive the double fork was keyed on the end of the valve 
spindle guide, and the eccentric rod ends were joined by links, the 
rods being raised or lowered into gear. Mr. Williams’ plan wasnew, 
while the alteration was tending to the old groove. 

The question under consideration is to whom is due the credit 
of the invention of the link motion, and not the means of its pub- 
lication ; for it is admitted on both sides that Mr. Howe knew of 
Mr. Williams’ invention, and that Mr. Howe gave information of 
the link and link motion to Mr. Hutchinson. 

_I admit the omission of the word “cleverly” in my quota- 
tion from Mr. D. K. Clark’s ‘‘ Railway Machinery,” and may ex- 
plain that the word has been too often applied in a different sense 
to Mr. Howe having ‘‘ worked out” the link motion after Mr. 
Williams had invented it and, as he believed, perfected it. 

Mr. Williams at once challenged Mr. Howe with having 
acted towards him in the manner stated above, and I have 
never heard it denied yet. Mr. Hutchinson instituted an 
inquiry (not a public one, neither did my question infer 
a public inquiry), and it was sufficiently proved who invented 
the link motion, and Mr. Howe received twenty guineas for 
his time and labour in making the model. Mr. Thomas Hay, the 
chief foreman in the works, Mr. John Surtees, then also a fore- 
man, Mr. George Crow, now chief foreman, Mr. William Usher, a 
pattern-maker, then with Mr. Howe, and now chief foreman for 
Messrs. Black, Hawthorn, and Co., Mr. Robert Hotton, then an 
erector, afterwards a foreman, and many others still living, can 
speak to many of the facts named. Mr. Hutchinson was 
annoyed that Mr. Williams had not named his ideas to him, 
instead of getting Mr. Howe to make the model, and for a time 
may have refused to do justice to William Williams ; but that he 
did so is well known. 

1 have not referred to any of the gentlemen apprentices of that 
day lest an accusation of partisanship should be made, but there 
ona cg of William Williams’ fellow apprentices still to be 

(1) Mr. Howe could not have made the necessary affidavit that he 
was the “‘first and true inventor f,” and therefore letters 
patent could not have been issued to him. Had Mr. Howe been 
able to sati*fy Mr. Stephenson that he had been the inventor, Mr. 
Stephenson might have found the funds to i 
a subsequent occasion. Mr. Williams’ li 





applied to a locomotive without infringing his master’s patent— 
the other was used as an evasion on the Grand Junction Railways 
working over a rocking shaft. 

(1) Mr. Burgh is in error in saying that pattern-maker and me- 
chanic are synonymous, and especially in thiscase, wherea mechanic 
may have bad opportunities of seeing and watching the working 
of slide valves, which a pattern-maker could not have had, or 
have known how to avail himself of—especially after only fifteen 
months in the works, a very insufficient time for the scheming and 
developement of such delicate details as the link-motion. 


uantity. Secondly, it exerts its influence equally inall directions. 

hirdly, the area over which it exerts its influence increases in 
same ratio as the distance. Therefore the intensity of its power 
ought to decrease in same ratio as the area over which it acts 
increases. If, then, the area over which the force of gravitation 
acts increases as the square of the distance, that must be the 
reason why the furce of gravitation acts inversely as the square 


' of the distance. 


(3) As Mr. Burgh admits the prior invention, and Mr. Williams | 


originating the species of link-motion, I trust that he will at once 
withdraw the claim that Mr. Howe was the actual originator and 
inventor of the link-motion, and omit that he conferred such a 
benefit on the engineers of Great Britain by giving them, not his 
own invention, but that of Mr. William Williams, somewhat 
altered. 

(4) The drawing No. 1 has been alluded to before, and shows 
that Mr. Howe a drawing by Mr. Williams, which was 
entrusted to him in confidence, for a purpose which was not car- 
ried out by Mr. Howe; my question was meant to extract the 
admission of its authenticity which is now given. 

(5) Mr. Howe being engaged by Mr. Williams to make this 
model for pegmonh, enet to Mr. Williams in a very different posi 
tion to that stated by Mr. Burgh, for he was in that respect his 
servant. 

(6) I will leave to others and to Mr. Burgh to explain further 
than the reply to my former question, how Mr. Howe came to 
give in as his own any portion of a drawing or idea so obtained, 
or to show it to any one. Every main feature of Mr. Williams’ 
invention was appropriated, even to the very names of the parts, 
and of the whole. 

(7) The invention was, from the very first, claimed by Mr. 
Williams, and was recognised as his ; it is true that Mr. Howe did 
afterwards put forward a claim on his own behalf, but as he 
supported it by supplying the only link wanting to prove the case 
against himeelf, in the drawing given to him to work from, there 
was no need to make any further claim ; he proved Williams’ case, 
he proved the source whence he derived his ideas, and his claim 
could not be recognised as originator, inventor, or even copyist 
I have not the “Practical Engineer’s Magazine ” to refer to, but 
this I know, that William Williams’ claim was recognised by Mr. 
Stephenson, and at the ae | ; and then, and now, Williams is 
known as the inventor of it. full inquiry was made as above 
referred to, and William Williamsdid not return to the works 
until he had been honourably and fully recognised as being the 
real and true originator and inventor of the link and link motion. 

One of the contemporaries of Williams and Howe was lately 
asked to subscribe to Mr. Burgh’s fund, when he replied that Howe 
was not the inventor, and he could not say that he was so by sub- 
scribing—but that he would gladly join to erect a monument to 
Mr. William Williams as the inventor. 

In the twenty-eight years since the link was planned r 
Williams has been called. away ; his young life was embittered by 
this disappointment, and reason even tottered on her throne ; the 
talent and energy which gave birth to so many valuable ideas are 
now at rest ; but his memory is still assailed by those who would 
detract from his worth, and deprive him of the credit to which he 
is fairly and justly entitled. No pen has advocated his claim 
through this correspondence till now, no friend has come forward 
to defend his colleague from the imputation cast in Mr. Burgh’s 
pamphlet, none to raise a voice against the entire appropriation 
of the many, many hours’ anxiety, and the genius displayed ; but 
Sir, at the eleventh hour, and at the risk of giving offence to che 
* honour” which is invoked at the summons of Mr. Bargh, I 
will endeavour to uphold the fair fame of my friend, William 
Williams, now that he has sank to rest, and I ask the space in your 
columns to do so. I will endeavour to defend the dead, without 
aspersing the living; to speak truly and dispassionately, and may 
right prevail ! 

Mr. Howe subsequently, in 1846, gave in to Mr. Hutchinson 
another sketch or suggestion, for which a patent was secured in 
the names of William Howe and George Stephenson. Will Mr. 
Burgh inform me whether there had been any communication 
made to Mr. Howe by any of the gentlemen apprentices bearing 
upon this second suggestion ; and whether it was not subsequent 
to this patent that Mr. Howe was removed to Clay Cross Colliery; 
also whether Mr. Williams’ guardian, Mr. Sanders (or Saunders) 
was not a partner in the colliery; and whether there has been 
any great mechanical invention brought out by Mr. Howe since 
1846? 

I suggested that the two names should not and could not be 
separated from the link motion, and have given offence to Mr. 
Burgh by so doing. I now again declare that Williams alone 
invented and originated the link and link motion, and that the 
claim for Mr. Howe reminds me of the organ blower’s question— 
** Did we not play well ?”—except that it lacks the modesty, the 
great ‘‘I ’’ being substituted for the ‘‘we.” The claim of the ser- 
vant is against the master, not a joint claim on the public. 

May 23rd, 1870. DOUBLE-FORK. 





BLOWING ENGINES. 

Sm,—I think your correspondent ‘‘ Slow Speed ” has not visited 
many of the ironworks in the Cleveland district, or he would not 
make such remarks about the blowing engines. Atseveral of the 
works they use the beam engine exclusively, running at a slow 
speed of piston, and there breakdowns are not of unfrequent 
occurrence, chiefly the main beam gudgeon or crank pin ; whereas 
at other works they use nothing but the vertical engine, either in 

airs or singly, and also running at a slow speed, say thirty revo- 
aon per minute, and there breakdowns seldom or never occur, 
and at the same time go quite as steady as the beam engine, and 
blowing an uniform pressure of 4 Ib. and 44 lb. of blast. The great 
objection to the beam engine is its first cost, and also that it takes 
up so much room. I dare say the wear and tear are pretty much 
the same in both classes of engines. 

There are, I think, only one or two instances (and they are at the 
older works in the district) where pumps or machinery of any 
kind are attached to the blast engine, it is so very objectionable, 
with the exception of a condensing engine, and of course it works 
its own air pump. In nearly all the works separate pumps are 
used for feeding boilers, tuyeres, &c. 

Now we will take the case of a small works, where there are 
only one or two furnaces, and only one beam engine to blow them; 
if the engine breaks down of course it stops the whole works, 

rhaps for three or four shifts, and, consequently, does the 
Teen a very great deal of harm; the heat at the stoves is bad for 
want of gas, and probably the furnaces turn to white iron, 
where, previous to the accident, they were making grey iron, and 
it frequently takes three or four days to get them right, thereby 
causing considerable loss. Supposing we had used vertical e! es 
in this case, and one broke down, by running the other a little 
quicker we would get the requisite pressure of blast, and have no 
stop atall. I think if ‘*Slow Speed” will take the trouble 
to visit some of the works recently erected in this district he will 
see all this for himself. I hope you will give this a place in your 
valuable paper. No SrTorpraGe. 

Middlesbrough-on-Tees, May 18th, 1870. 





GRAVITATION, 

Sir,—The reason why gravitation acts with a force inversely as 
the square of the distance is, because the area over which it exerts 
its influence increases directly as the square of the distance. on 

e 





The area over which gravitation acts obviously increasesas the 
square of the distance. J. P. 
London, May 23rd, 1870. 
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THE CHEMICAL SOCIETY. 

At the meeting of this Society, held on May 19th—Mr. Warren 
De la Rue, F.R.S., vice-president, in the chair—Mr. G. H. John- 
son was elected a fellow. 

Mr. Griffin exhibited and explained a new gas furnace, which is 
capable of melting about 3 lb. of iron in little more than one hour. 

ir. Waliun described a method for coating cast iron objects by 
electrolysis with copper or brass. The peculiarity of the method 
consists in the circumstance that no hydrogen is evolved during 
the process. A calico printing roll, and other articles coated with 
brass ‘in tais manner, were subjected to the inspection of the 
assembly. 

Mr. Tookey, assayer in the Japanese Imperial Mint, communi- 
cated a paper ‘‘ On the Manipulation of Assays of Gold and Silver 
Bullion.” The number of separate processes from the first weigh- 
ing-in of a piece of gold bullion to the second weighing-out before 
its value can be ascertained are well known to all assayers. The 
author saves a good deal of time by proceeding in the following 
manner :—Each bullion is placed in a conical-shaped tube of 
platinum, which is closed at its narrower end with a perforated 
plate ; several such tubes are supported by a porcelain tile, which 
is provided to that end with circular holes; and the entire 
arrangement is then immersed in hot nitric acid, and proceeded 
with as if a single bullion had to be treated. A contrivance similar 
in principle to the preceding one enables Mr. Tookey to do away 
with the hammering and brushing of the buttons in the assay of 
silver according to the ‘‘dry method,” and thus also here to gain 
a considerable amount of time. 


Mr. Perkin read a note ‘‘On some Bromine Derivatives of 


Coumarin.” The author succeeded in obtaining and determining 
the following definite compounds: Dibromide of coumarin, 
C,H,O:,Br,; bromocoumarin, CysH,ByO,, and dibromocoumarin, 


C,H,Br,O,. On boiling an aqueous solution of potash with the two 
latter compounds the potassium salts of two new acids, probably 
bromo and dibromocoumaric acids were formed. 

Dr. Divers gave some remarks ‘‘On the Precipitation of Solu- 
tions of Ammonic Carbonate, Sodic Carbonate, and Ammonic 
Carbamate, by Calcic Chloride.’ The results of these experiments 
are chiefly of interest as supplying a characteristic reaction for the 
carbamate. When ammonic carbamate is added in excess to a 
solution of caustic ammonia and calcic chloride in water, the calcic 
carbonate is precipitated very slowly in the cold, whilst, when 
ammonic carbonate is added to such a solution, the precipitation 
ensues immediately. 

Dr. Thudichum made a short communication about having ob- 
tained hydric ace tate from fresh urine. 


THE “A BC” PROCESS AT HASTINGS. 

THIs favourite watering place has set the example of adopting a 
New process of utilising its sewage, intended to prevent for the 
future any contamination of its well-known sands and beach. 

The beauties of Hastings are too well-known to sea-side visitors 
to require description here, and we will therefore at once take our 
readers to the beach, where the works of the Hastings Sewage 
Manure Company are situated, and where they are carrying on 
the ‘A BO” process of utilising sewage. We may premise that 
this name has been given to the process from the initial letters of 
the principal ingredients used in deodorising and precipitating the 
sewage, viz., alum, blood, charcoal, and clay ; other less impor- 
tant chemical materials are used, but the effect produced by the 
mixture with the sewage causes its instant deodorisation and pre- 
cipitates a manure which has been appropriately called native 
guano, and by which all the well-known volatile manurial quali- 
ties of sewage are retained, and the whole is converted into a dry 
portable manure, something similar in appearance to, and with 
many of the valuable properties of, Peruvian guano. Leaving 
the railway station and proceeding along the beach road, 
and passing in front of the old esplanade to the extreme eastern 
limit of the town, we come upon the works of the sewage com- 
pany. These are situated close under the overhanging cliffs, 
which are 220ft. high, under which they seem to nestle, and from 
the neatness of the elevation of the buildings, form no unap- 
> and unsightly termination to the sea beach. 

The elevation consists of a two-storied building of red, relieved 
by bands of black and yellow bricks, with simple windows with 
Gothic heads. The roof is of corrugated iron, and from the side 
nearest to the cliff springs up a chimney 65ft. in height, of good 
proportions, and giving a very effective finish to the whole. 

Entering by the western door, the visitor is first struck by the line 
of iron pillars supporting the drying floor, between which the 
eight centrifugals used for drying the manure, each with its ac- 
companying engine, may be seen. Passing between these, we will 
take the visitor to the spot where the sewage first enters the 
works, and will do our best to describe the process which so 
quickly converts this offensive substance into clear water and into 
valuable manure. 

The sewer is egg-shaped, 6ft. by 4ft., and conveys the whole 
sewage of Hastings. This is received into a square chamber L3ft. 
by 10ft., in which an agitator revolves at great speed, not only to 
thoroughly mix the “‘A B C” with the sewage, but to tear up all 
extraneous and heterogeneous matters which are brought down 
the sewers. On one side of this agitating pit are two smaller pits 
to contain the ‘‘A B C” mixture ; these are used alternately, and 
in them the various chemicals above mentioned are mixed with 
water, and also stirred up by an agitator. 

A chain of endless buckets delivers this mixture into the agi- 
tating chamber, where it is thoroughly stirred with the sewage. 
In less than a minute the chemical part of the “‘A B C” process is 
over, deodorisation has taken place, the solid part of the sewage 
has curdied into flakes, and the remainder of the process is entirely 
mechanical, The sewage thus treated then flows into the settling 
tanks, originally built by the local board of Hastings some years 

revious to the sewage company commencing their operations. 

he size of the original tank was 214ft. long, 100ft. wide, and 
divided by seven lines of piers, which carry arches in the direction 
of its length, the crown of these arches being a few feet below the 
level of the beach. The reason for the tank being covered in this 
instance is owing to the tank being below the level of the sea, and 
as the rewage can be pent up during the hours of high tide. 
Under other circumstances the company would have preferred to 
put up tanks of their own construction, open to the air, so as to 
admit of the oxidisation of the affluent water, the process being 
entirely free from all disagreeable odour from the moment the 
“A BC” process touches the sewage. 

The tank is divided lengthwise by a wall, each portion being 
used alternately. The sewage, treated as previously mentioned, 

i i t, allowing the solid particles of both the previously 





I came to the above conclusion in the followi : 
other evening my attention was incidentally called to the fact that 
gravitation acts with a force inversely as the square of the distance, 
and came to the above conclusion as follows :— 

First, the force of gravity in any boiler is a limited and definite 


soluble and suspended matter tosettle. At the end of the tank nearest 
the sea, an angular brick weir, about 4ft. high, encloses the out- 
fall. It is pierced by falling penstocks or sluices, which can be 
regulated as becomes necessary. Over this the effluent water 
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flows to the outfall sewer, consisting of a line of 4ft. cast iron 
pipes carried out nearly a quarter of a mile to the eastward to 
low water, marked A, These iron pipes, constructed and laid 
out at an enormous cost — a relic of the old system of dis- 
charging sewage into the sea—are entirely unn to the 
“ABC” process. This effluent water is perfectly clean and 
inodorous, and is the only part of the Hastings sewage which is 
allowed to escape, thus preventing all future pollution to the 
neighbouring bathing ond At Leamington, where the “A BC” 
process is als in operation, the effluent water runs into the river 
Leam so free from impurity that it has been declared by Dr. 
Letheby to be practically innocuous. 

Having thus followed the process to the discharge of the efflu- 
ent water, we will now return to the remaining and most impor- 
tant part of the operations, viz., the manurial part of the sewage. 
The mud deposited at the bottom of the tanks is pumped 
through a 6in. iron pipe, direct into the centrifugal or into a 
storage tank as may be required. The adoption of these centri- 
fugals to the purpose of ‘Seying the manure is one of the most 
interesting features of the process. They are eight in number, 
each worked by an attendant engine of 4-horse power, and which, 
we see, have all been christened by the names of, we doubt not, 
some favourites among the fair sex, as seen by theplates attached, 
Mabel, Maggie, Edith, Harriet, &c. They consist each of a circular 
wire gauze basket, 40in. in diameter, enclosed in a cast iron case of 
about 2ft. in depth, rotating on a powerful spindle and driven by 
means of a band round the fly-wheel of their respective engines, at 
the rate of about 1200 to 1500 revolutions per minute. Through the 
gauze of these the moisture of the mud is driven off by centrif 
force, leaving a partially dried solid deposit on the sides of the 
the basket. The moisture or water thus driven off is returned to 
the agitating pit, to assist in re-treating fresh sewage. 

The solid manure is then removed tothe acidifying chamber, where 
it is sprinkled with sulphuric acid, the object being to entirely fix 
its ammonia and preventing its escape until absorbed by the roots 
of the plants, The gases which are generated at the moment of 
this mixture are conducted by a flue to the boiler furnaces, and 
there harmlessly consumed. Applied to one of the centrifugals is 
a clever self-emptying machine, which discharges the mud without 
hand labour in the form of a solid pipe, which will eventually be 
conveyed on an endless band into the acidifying chamber. From 
this chamber the manure is lifted to the drying room,above, which 
it is spread to the depth of 8in. on a steam floor, which is sup- 
plied by the exhaust steam from the various engines employed. it 
is first deposited on the hottest portion of the floor, and as the 
moisture is driven off removed to the cooler portion, and thus 
avoidiag any chance of over-heating the manure. After twelve 
hours, the manure, now really become native guano, is made 
into heaps, where it is allowed to remain until the fer- 
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mentation, which immediately begins, has ceased. By this 
fermentation all animal life, such as entozoa, tape-worm eggs, 
&c., is entirely destroyed. The manure is then lifted and put into 
bags ready for the farmers’ use. This manure has earned already + ——'————— -—— 
a high reputation among them, as is satisfactorily proved by the 
increased orders received from the farmers who have tried it. Its 
price delivered at any railway station in England or Wales is now 
£5 per ton, whilst we believe its cost does not exceed 30s. The 
demand for it has been so great at the Leamington Works, 
we were informed lately, when on our visit of inspection, that it = 
has been found impossible to meet it, and orders that would ex- 
haust the supply until the autumn are still unexecuted. An | staff, assisted by Messrs. Ellis and Birch, of Westminster. We 
engine of 16-horse power nominal, which drives the pump of the | were surprised to hear how quickly these works have been 
agitators, was constructed by Manlove, Alliott, and Co., of | erected, manure having been actually made within seven weeks 
Nottingham, who also supplied the centrifugals of their ‘~~ from the issue of the contracts. 
The pumps, shafting, and piping are from the works of Mr. Thos. | ‘We must not omit to mention one very noticeable feature, 
Middleton, of Southwark. The contractor for the building was | namely, the entire absence of all disagreeable smell throughout 
Mr. Jno. Howell. the works. We think this a complete and satisfactory proof of 
The i were designed by the managing directors of the | the great power of the “A B C” mixture to entirely deodorise the 
Native Guano Company, and executed and carried out by their sewage. 














The Hastings Sewage Manure Works are the property of a joint 
stock company, of which Mr. James Rock is chairman, and is an 
early offshoot of the Native Guano Company. We cordially wish 
them all possible success in this, their not unsuccessful attempt to 
solve the great sewage question—the most important social ques- 
tion of the day—and we have no doubt that this simple process is 
capable of wile adoption throughout this country as well as on 
the Continent, where it has already attracted attention, as proved 
bythe deputations whohave been sent over to inquire into its merits. 
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THE advantages claimed for Mr. Watson’s system of obtaining 
water or other fluids from any depth, over any other method, will 
be easily understood by our scientific readers from the accom- 
panying cuts, with but little explanation of the details ; its utility 
in boring through a hard or rocky soil being more particularly 
prominent. 

In sinking or boring by this method, in ordinary cases, 
the first length of tubing is provided with a fluted steel 
penetrator, having a groove cut in the part fitting into the 
tube, so as to allow it to revolve on the screws in the lower end of 
the pipe, which is made stronger forthe purpose. The spindle for 
carrying the weights used in driving down is provided with a 
collar, the lower side of which forms a fair surface to 
fall on to the brass hand nut, which is screwed on to the upper 
end of the tube, so that it is not injured by the blow, and =. a 
down to the surface of the soil this nut is removed and another 
length of tube connected with an ordinary socket joint, as shown 
in the cut, the process being continued as before and tubes 
added as required. In boring through a rocky soil a double tube 
is used; the outer tube at its lower end has a steel 
collar fluted on the outside, and also revolving at each 
blow of the weights in a similar manner to that in the fore- 
going. 

The inner tube is provided with a steel point likewise 
constructed to revolve, as in the first instance of the single 
penetrator, but has, in addition, two recesses to suit the 
two catches or tumblers fi in the revolving collar 
of the outer tube, which keep it in its proper position, without 
impeding its withdrawal when necessary. The two tubes are of 
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equal lengths, fitted with brass hand-nuts at the upper ends, simi- 
lar to that on the single tube, thus insuring their being driven 
equally —, = inner ey be p aod 7 — at 
any time, either for the p o ing med, or of ascer- 
taining the nature of the soit &c., and replaced with perfect ease ; 
but in tubes of 3in. or more in diameter provision can be made for 
ascertaining the nature of the various strata the tube is ing 
through without removing the inner tube at all. Where 
the outer tube is found to be at a sufficient depth to 
insure a good supply of water, the inner tube is with- 
drawn. The valves, pump, bucket, and gear are then placed in 
position—usually about 20ft. from the surface of the water—the 
pump rod being made hollow, so that in the event of grit or sand 
interfering with the proper working of the valves, water can be 
down it on to them, and the obstruction cleared away— 
though this will be but seldom required, the pump being provided 
with a head valve, which always retains a column of water after 
it is discharged by the pump bucket. The whole of this arrange- 
ment will be clearly understood from the engraving, it being a very 
compact and cpap pd me 
These wells are well adapted for the colonies, tropical climates, 
farms, gold and other mines, also in testing for mineral and 
other substances, and can be used to advantage as boring tools 
in Artesian well making. 
For mansions situate at a distance from any water the tube 
wells are found useful. 
These pumps are now being constructed for the patentee, Mr. G. 
Watson, of Plaistow, by Messrs. T. Blundell oat Sons, of West 
India-road, Limehouse. 
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WE subjoin a side view and a section of an exhauster that has ; John Beale, of East Greenwich. I¢ is one of the largest hitherto 
just been completed for the Independent Gas Company by Mr. | made under the improved patent, and is a beautifully true and 





clean piece of work. It will be driven by one of Mr. Beale’s in- 
ternal guide trunk engines, a compact and powerful machine, the 
patent-right for which has now expired by effluxion of time. 

That the recent improvements in the exhauster have the ap- 

roval of - engineers is sufficiently evident from the fact that 
Mr. Beale has orders in hand for exhausters under his last patent, 
including the alteration of those of the original patent, equal to a 
capacity of exhaustion of 910,000 cubic feet per hour. These in- 
clude a 60,000ft. per hour machine for abroad; the others gre 
for gasworks at home. 
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From the section it will be seen that the new exhauster consists 
of a cylinder, having an internal drum adjusted eccentrically. 
his drum revolves by power applied to its axle, and carries round 
with it the sliding piston B, one end of which is kept in con- 
tact with the bore of the cylinder by pins fitting into holes in 
rings D, which revolve in concentric grooves in the end plates 
of the cylinder. The drum being fixed out of the centre of the 
cylinder, necessitates that the sliding piston, to be of the requisite 
length to be in contact with the bore of the cylinder at each end 
in all positions, must be of varying length. This is attained by an 
auxiliary slide carried at one end of the main sliding piston, and 
a in contact with the bore of the cylinder by pins fitting into 
holes in guide blocks, running in grooves A in the rings. 

Metallic packing is applied at the parts requiring it. The ex- 
hauster may be worked with equal efficiency in either direetion, 
the upper part of the drum always running towards the outlet. 








LETTERS TO THE EDITOR. 
(Continued from page 327). 





CORNISH BOILERS. 

Srr,—About six months ago we fixed a Cornish boiler of the 
usual make and strength, which worked very well, until one day 
it was reported to be so leaky immediately over the fire, as nearly 
to put the fire out. On examination the plates were found to 
have bulged down somewhat in this form ; and on cutting out 


SQ sire 
he rivets the plates separated endways, showing that they had 
been under considerable tension. The stoker is ready to swear 
CAS; that the boiler has never been 
a short of water, and produces a lead 
plug unmelted in the top of its box. His employers call upon us 
to make the boiler good, and an engineer 

called in to arbitrate the matter, admit- 

ting that the plates have bulged, and 

look as if they had been hot, cannot ™ t 

reconcile the condition of the lead plug a= » - 
with these appearances, We shoul ; 7 
be glad to know if any of your readers have met with a similar 


case, STOTHERT AND Pirt. 
Bath, May 24th, 1870. 











VERTICAL BOILERS, 

Srr,—On reading your article last week on “ Vertical 
Boilers” it occurred to me to send you a sketch of a vertical 
boiler that I designed and made about four 7 ago if you choose 
to illustrate it. Being away from home, and having neither papers 

















nor instruments, it is not to any scale, but it is as near as I can 
recollect proportionate. We made two of them, one a 10-H.P., and 
one a CHP. Both have given Yee satisfaction. The tubes a are 
diagonal in rows, as shown in B ; the Ve ted ¢ are flanged in 
steps square with tubes, water inside of tubes. 

e outside shell is jointed by stout 3in. angle iron a littleabove 
the fire-door by jin. bolts, and the same at top, for the convenience 
of taking to pieces for cleaning, &c. It is lifted off by the two 
hooks ri on the side by two pieces of balk on the side sufli- 
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ciently high to get at the top row of tubes. We take ours to 
ane about every nine months for cleaning. In about three 

ours the cleaning is done, owing to the convenient manner we 
can get at it. It has besides the usual mid-plugs cleaned out 
weekly. There are two ljin. stays from the crown of the fire-box 
to the outside of the top shell, secured there by double nuts. In 
the first one we made we brought the steam pipe down from the 
inside of fire-box top to below the angle iron ring inside the fire, 
but had some difficulty with the joints, owing to the heat, 
although it superheated the steam. We had also designed an 
engine to fix on bottom part of boiler, but found that we could 
not make them so cheap as the common pot boiler, and we gave it 


up. W. Hucers. | 
Vine-cottage, Bournemouth, May 20th, 1870. 





| the rock from 250 to 300 blows per minute. 
| can be operated either by steam or compressed air; but for all 


liarity in the form of the cutting-edge of the drill” 
point, perfectly round holes are insured; thus giving 
a greater area to the hole and a larger percentage of the powder 
near its bottom. The regular rotation of the drill insures the 
delivery of each blow at the point of greatest efficiency ; each 
wing of the drill point striking the rock at a point just far enough 
in advance of the cut of the preceding blow to chip away the 
rock lying between. The yielding of the chip saves the edge of 
the drill point, and thus the advance of the drill point in the rock, 
without sharpening, is ten times greater than is possible in hand- 
drilling, where the hole is formed by the crushing and pulverising 
of the rock. 

With a pressure of 501b. to the square inch, the drill strikes 
The machine 


| classes of work underground compressed air is used as a motor. 


WATER-TUBE BOILERS, 

Srr,—My letter in your last issue but one hag caused a little 
discussion about water-tube boilers, which will ¢lear up some be- 
clouded notions, and certainly interest engineers and users of 
steam power, if not the public generally. 

In the event of a Cornish boiler explosion the unfortunate 
owner is, now-a-days, urged to replace the exploded one by the new | 
patent inexplosible water-tube boiler, and he most likely proceeds 
to examine the merits and demerits of the yarious systems. 

It may be taken for granted such an individual is sati-fied that 
water-tube boilers are safe, economical in fuel, and compact. He 
will hesitate most likely on the following points—I1st, tightness 
and goodne»s of the joints ; 2nd, the likelihood of the tubes of | 
such small diameter choking up by incrustation. 

Now it is certain that one well known firm, which already | 
possess some half dozen or more patents for water-tube boilers, 
aud, according to their circular, have fixed up more than 
6000-horse power in England, have discarded india-rubber and 
cork joints in favour of wetallic conical screw joints. I believe 
their reason to be the liability of such waterials as cork 
and india-rubber to burn out—their untrustworthiness, in short; 
they have discarded cast iron caps, first, because, as I surmise, of 
the different grades of expansion between cast and wrought iron, 
second, because of its tenuency, more or less remote, to crack, for, 


owing to the thickness of the cast metal required to withstand a 
high internal pressure, the outside of the cast tube skin expands 
quicker than the inside, so that the slightest fawin the casting is 
likely to develope into a crack, under the constant alternations of | 


heat and cold. ‘This firm have also abandoned the use of tubes of 
very small diameters—nothing less than 9in, diameter being made 
now. I surmise again, owing to the tendency of smaller diameter 
tubes to choke up and fur, perhaps prime. These facts are sug- 
gestive—neither manufacturers of machinery nor soft goods, wha 
aim at profit, alter their patterns if it can be avoided. 

As regards iu> fact of an inner tube causing circulation, any | 
doubter can conviuce himself of it, as I have done, by boiling | 
some dirty water in a test tube, with and without an inver sus- | 
pended glass tube open at both ends. The placing the tubes ver- | 
tically, horizontally, or obliquely is, in my opinion, quite sabser- | 
vient to the question of joints. It remains to be seen whether | 
obliquely set tubes will show s» high an evaporative duty as ver- | 
tical ones with inner circulating tubes. I think they will not. I 
is certain that many inventions which work well in the Unite 
States do not always succee:l in this country. To sum up, in my } 
humble opinion, a water tube boiler should be all of wrought iron, | 
have tubes not of too small diameter, with metallic joints, and 
furnished with inner circulating tubes. However, I am open to 
conviction even of the superiority of cast-iron and india-rubber 
over wrought iron, 


A SUFFERER FROM BOILER EXPLOSIONS. 
P.S.—I believe the ** Belleville,” or French water tube boiler, is | 
fitted with obl quely laid tubes, but do not know where it is to be 
seen in this country. 
London, May 25. 


COMPOUND ENGINES. 

Srr,—The great favour which this class of engine seems to re- 
ceive, and the several recent papers on the subject, lead me to ask | 
your correspondents whether it is true that some years ago one of | 
Randolph, Eider, and Co.’s engines met with an accident to the | 
high-pressure cylinder, and came home with the low-pressure | 
cylinder supplied direct from the boilers, showing a great saving 
of fuel and boiler power. 

It would be interesting to have some parallel results of the 
double engine and the single engine only, which might be easily 
tried by drawing the slide of the tirst cylinder. 

I am decidedly in favour of a large expansive engine, in pre- 
ference to these new engines, having provedin one case, on paper, 
a saving of 15 1b, of boiler pressure. CLEVELAND. 





THE BURLEIGH ROCK BORER. 


THE experiments which were carried out in connection with this | 
valuable invention on ‘Thursday last, already alluded to in 
our pages, terminated at too late an hour to admit of | 
their insertion in our impression of last week. At about | 
12.30 p.m. a party of gentlemen assembled at the stone | 
wharf of Messrs. Freeman and Co., Grove-street, Deptford, to | 
witness the performance of the newly-introduced rock borer. 
Among others the party incladed Sir F. Fothergill Cooke, Col. | 
Austin, U.5., Messrs. Thomas Winter, N.Y., John Rogers, | 

| 
| 





N.Y., E. Compton, J. Freeman, Low Moor Ironworks, b. F. 
Lacy, T. Brown, for the proprietors of the invention in Kurope, 
P. F. Nursey, ‘i. Cargill, W. Braithwaite, T. B. Vallance, 
&c. &c. Before proceeding to describe the actual results of the 
experiments, a few words may be said _ respecting the | 
description of the apparatus, and its suitability for various | 
kinds uf works, which we give nearly in the words of the inventor. | 
The Burleigh drill is intended for heavy open cut work in canals 
and railroads, in tunnelling, shaft sinking, adit driving, quarries, 
and, in fact, all classes of work where drilling‘is to be done. There 
are four sizes made, drilling from jin. to 5}im holes, and feeding 
from 30in. to 84in. without change of drill points. The size re- 
commended for general mining is the tunnel size, its weight being 
about four hundred pounds. 1¢ drills 1}in. to 2}in. hole, and feeds 
36in. without change of drill points, ‘The power required direct 
from a steam boiler is about 3-horse for each drill, as steam is 
rated. The drill is convenient, easily handled, and not liable to 
get out of repair, It will driil from 2in. to 6in, per minute, ac- 
cording to the hardness of the rock, The drill points used with 
the machine will make ten times greater advance at each sharpen- 
ing than when used in the ordinary manner by hand and sledge. 
This is proved by records kept at the Hoosac Tunnel. This ma- 
chine is so constructed that the piston bar is the only part of 
the machine which receives the shock resulting from the blow 
upon the rock, 

‘he main elements of the drill are the cage, the fcylinder, and 
the piston. The cage is merely a trough, with ways on either 
side, in which the cylinder, by means of a feed-screw and an 
automatic feed-lever, is muved forward as the drill cuts away 
the rock. The piston moves back and forth in the cylinder, 
propelled and operated substantially like the piston of an ordi- 
nary steam engine. The drill point is attached to the end of 
the piston, which is a solid bar of steel. The piston is rotated, 
as it moves back and forth, by ingenious and simple mechanism. 
The forward motion of the cylinder in the trough is regulated by 
an automatic feed, as the rock is cut away; the advance being 
more or less rapid, as, by the variation in the nature of the rock, 
the cutting is fast or slow. It will thus be seen that the drill 
wa and solid steel piston alone receive the shock of the blow. 


| holes m 


! operation. 
| it was in better order for work than at first. 





hen thecylinder has been fed forward the entire length of the 
Wy see teat, x‘, and a longer drill point inserted 
piston. 


feed-screw it ma; 


in the end o} By an ingenious pecu- 


| After the compressed air has so acted, it is exhausted from the 


drill into the tunnel, and materially aids the ventilation of the 
mine. Compressors are built to run from one to twelve drills at 
once. In using compressed air as a motor a loss ef about 15 per 
cent. of power is shown in the compressing of the air; but this is 
more than compensated for by the utility of the air in assisting 
the ventilation. At Hoosac Tunnel, where the Burleigh drills 
have been used exclusively for mare than two and a-half years, 
the compressed air is carried upwards of one and a-half miles, and 
at that distance works eight drills at once. This invention is also 
in practical operation at the Hoosac Tunnel (four and three- 
quarter miles in length), at the Hell Gate Rocks, New York 
Harbour, and at the Chicago, Jersey City, Lake Superior, 


; Colorado, and Nuva Scotia mines, &¢. 


So far the invention ; now let us see what was actually done. 


, The stone operated upon consisted of a block of the hardest Cornish 


granite, containing some twelve or faurteen cubic feet of material, 
and allowing of a hole 3ft. in length being drilled or jumped through 
it in a vertical direction. The term ‘d:ill” is, in some sense, a 
misnomer, as the hole is made by “jumping” the steel bar into the 
stone in the ordinary manner, with the exception of machine power 
being substituted for that of hand. The jumper turns or rotates 
at the back or return stroke only. This is precisely similar to the 
small turn given to a jumper by the quarryman who jumps it into 
the rock, preparatory to every blow from the hammer. All the 
e on Thursday last were drilled by 9 Zin. bar, the holes 
themselves being 2}in. in diameter. 1¢ should be mentioned as a 
distinguishing trait between this machine and that of Deering, 
that the latter works only with air unless specially constructed 
for steam, whereas the former will work with either. 

The first experiment was incomplete, owing to the fact that the 
cutting edges of the dril chipped off, and that it broke into a hole 
that had been formerly bored in the stone. In spite of the dis- 
advantage attending the chipping of the flukes, which was due to 
the extreme hardness of the skin of the stone, adepth of 2lin. 
was got through in three minutes. A new drill was procured and 
experiment No. 2 started with much better results. Allowing for 
an accidental stuppage that occurred soon after the commencement, 
the total depth of 3ft. was satisfactorily accomplished in four 
minutes and seven seconds. With the exception of the cutting 
edge being a little blunted, the drill was none the worse for the 
In fact, many practical engineers present considered 
The result of the 
third experiment with the same drill showed a further improve- 
ment, the time being three minutes fifteen seconds for the same 
depth of hole. 

Satisfactory proofs having heen given of the power and rapidity 
of the machine in the vertical, or nearly in the vertical direction, 
it was determined to try what it could do when inclined at, an 
angle. For this purpose it was slewed to an angle of 54 deg. with 
the horizontal, the same drillinserted, and the operation commenced, 
When 22}in. had been got through in 2 min. 45 sec., the ap- 
paratus was stopped, as the drill was then too short to complete 
the piercing. This was the only reason why it was removed and 
another and a longer one substituted, which finished the job in 
another 15 sec., making the total length of hole bored in 3 min., 
equal to 27in. This length is not inclusive of the thickness of the 
piece which was knocked off the face of the stone before the drill 
actually protruded through the hole. Had the stone been the 
solid rock instead of a mere block, this would not have happened. 
Another serious disadvantage in this instance was the impossi- 
bility of preventing the stone rocking. In spite of the wedges 
driven in, the stone vibrated to such an extent as to spring per- 
ceptibly at each blow.-. It is unnecessary to remark that this 
materially interfered with the full effect of the machine. A fifth 
trial was undertaken with the machine nearly vertical, to 
demonstrate that the drill which had been used in experi- 
ments Nos. 2, 3, and part of No. 4 was still perfectly service- 
able, although it had already done 8ft. hard of work. The 
depth of 3ft. was got through in 3 min. 10sec., and it 
was the opinion of all that, had the stone been the 
solid rock, a maximum rate of lft. per minute would have 
been attained. As the proprietors, however, only guaranteed that 
the work should be done in four and a half minutes, it will be seen 
that there is a large balance due to them in favour of the apparatus, 
The average pressure of steam in the machine was 68 lb., and the 
length of hosing and pipes nearly 60ft. When the motor used is 
compressed air it can be conveyed a distance of two miles and a- 
half. The apparatus used in the present experiments weighed 
5 ewt., but those intended for mining purposes, which bore holes 
ljin. in diameter, weigh only 2 cwt. An especial advantage of 
Burleigh’s rock borer is that the hole is so true and smooth that 
cartridges can be employed for blasting purposes, instead of loose 
powder, 

After witnessing the experiments the party adjourned to the 
Ship Hotel, where a luncheon, laid out in the style for which that 
establishment is noted, awaited them. 

A word of thanks is due to Mr. Brown for the excellent manner 
in which the experiments were conducted, and the hospitable 
reception he agcorded to all the visitors. 








PRIVATE BILLS. 

THE twa Houses of Parliament have seldom, if ever, got as 
nearly through with the private business of the session on the eve 
of the Whitswutide holidays as they have done this year. Inthe 
C the busi is practically finished, aad ne opposed bills 
remain to be dealt with, unless it be the tramway bills, some of 
which haye emerged from the limbo to which they were con- 
signed pending the sitting of Mr. w-Lefevre’s committee, and 
the degision of the House on the Board of Trade Tramway Bill. 
These beiug now past, such of the tramway bills as were not 
cegeerd eae authorities have been read a second time, and 

be dealt with by committees after the recess, It does not follow 
that, the local authorities de not oppose, that the bills 
will Dread asin numerous instances a variety of vested 
or other interests, besides or vestries, are concerned, 
and there may yet be some Sante over these bills. Those 
tramway bills are to be proceeded with relate chiefly to the 
metropolis, 

The most important billa nat yet completely disposed of are the 
Metropolitan Distriet New tae to The Mansion House, the 
International Communication Scheme of Mr. John Fowler, C.E., 
and the South-Eastern Bill. The Metropolitan District Bill, 
which has been so keenly contested in both Lords and Commons, 
should have been settled ere now in the ordinary course of things, 
but the committee has had ‘noe = to-day, on account of 
the — of erect rete: th aS = al al is confidently ex- 
pec that, notwi ind ni dogged perseve- 
rance of the opposition of the itan Board of Works and 





the tion of the city of London, and all the money, time, 
d they have expended to insure the defeat of the 
bill, that the Lords will pase it as the Commons did, each after a 





very full hearing of both sides. The opposition has been con- 
ducted with great zeal, but scarcely, it is thought, with a very 
scrupulous sense of honour. A model of the prepeeed works, 
professedly made from drawings furnished by Mr. Fowler, was 
repudiated by the promoters as incorrect and misleading. Mr. 
Haywood’s report, which was favourable to the scheme, was in 
some unaccountable way kept out of the minutes of evidence. 
The last appeal made by the corporation and the Board of Works 
to the esthetic sense, and to popular prejudice, is even in worse 
taste than the first. Four very ugly elongated troughs, with 
rounded ends, have been erected along the centre of Queen 
Victoria-street, each labelled on sides and ends with enormous 
posters, bearing the legend, in letters so large as to have been cut 
for the purpose probably, ‘‘ Erected to show to the public what is 
proposed to be done by the Metropolitan District Railway Com- 
pany.” This demonstration is open to two charges, that the erec- 
tions are gratuitously, perhaps designedly (?), ugly; they might as 
well have been coverings of furze bushes over the space, with 
banners flaunting over them, inscribed 4, ‘‘ This is what is pro- 

a These erections are a sin of commission, and an 
equally grave sin of omission is, that the corporation has not 
staked off, for the information of the public, the 15ft. extra 
width on each side which the District Company undertake to 
throw into the street as compensation. It is believed that all 
this enterprising activity, fair or unfair, will fail to accomplish the 
intended object, and that the bill will be passed. The Interna- 
tional Communication Bill will, it is expected, pass the Lords 
unopposed, and the same may be expected of the South-Eastern 
Billin the Commons. The case of the South-Eastern Company is 
one of peculiar hardship. The main object of the bill was to 
obtain a cheaper and more direct line in substitution of a portion 
of the authorised Greenwich and Woolwich line. In Woolwich, 
Greenwich, and Deptford, within the past few years, the popula- 
tion has greatly diminished, and, ina still gi eater ratio, the money in 
circulation in proportion to the population remaining. In each 
town there are many hundreds of empty houses, and the condition 
of the populations of each is so depressed as to make it inconceiv- 
able that even the cheapest line possible to be constructed can pay. 
My Lords, with whom the case commenced—notwithstanding all 
this—hold the company to their engagement, as the phrase goes, 
to make the line subject to the usual £50 a day penalty. But this 
is not all, the most extraordinary demands are made upon the 
company by the landowners, property owners, and tenants—the 
only persons that can possibly be benefited by the construction of 
the line—for compensations. For twelve and a-quarter acres of 
land there are claims for above £42,000, including claims for rows 
of houses ‘‘ intended to be buiit,” £702 for a public house existing 
only in the future, for which, if built, the spirit license would 
“certainly be obtained.” Thousands of pounds are demanded 
by tenants whose holdings expire absolutely at Michaelmas 
next, or who are under a month’s -otice to quit. A lime 
burner who pays £118 18s. per annum rent, and is sub- 
ject to a month’s notice to quit, claims £2800; aad a market 
gardener, whose lease expires at Michaelmas, makes up a little bill 
of £2321 10s., which includes £50 for ‘* general damage and incon- 
venience ;” his claim is on account of rather less than an acre and 
a-quarter of land, for which he pays at the rate of £5 17s. 6d. per 
acre. To what tribunal these extraordinary demands will be 
submitted for adjudication we do not know, but if to ajury, it is 
to be feared that these “local supporters” of the line, who are 
possibly amongst those who are clamorous for its construction, will 
have the best of it. 

For several days during the week the Prison Charities Bill has 
been in committee, Group L, Mr. Benyon in the chair. This bill 
is prompted by the corporation of London, its object being to 
appropriate numerous prison charities of London, Middlesex, and 
Southwark, to the establishment and maintenance of an industrial 
school for destitute or vagrant children not convicted of crime. A 
number of the City companies, public bodies, and others, are 
interested in these charities as trustees, and oppose the bill. The 
bill includes schedules and rules for the government of the pro- 
posed school. The governors, it is proposed, shali be the magis- 
trates of the city of London, and thirty-three elective governors, 
who include five each from the Mercers’ and Merchant Tailors’ 
Companies, three each from the Cloth Workers’ Company, and the 
governors of Christ’s Hospital ; two each from the governors of 
st. Thomas’ Hospital and the Drapers’ Company ; and for the 
remainder single governors from various other bodies. Mr. 
Denison, Q C., leads in the promoters’ case. 

The Esher and Cobham Bill, for a line on a gauge of not more 
than three or less than two feet, from a point adjoining the South- 
Western line, has been thrown out on preamble. One of the 
bills which has just passed, the Pembroke and Tenby, is a rara 
avis, and worth a passing word in this, that it contains a clause 
under which Government undertakes to guarantee 4 per cent. 
upon the line. What a revival there would be if all projectors 
of new lines could obtain such a guarantee. The Pembroke and 
Tenby is for an extension into the Government Dockyard, which 
the company would not have undertaken without such a gua- 
rantee. 

A number, not large, of bills wait second reading and committal 
in the Lords; amongst others the two North British bills (‘Tay 
Bridge and General Powers), the Lancashire and Yorkshire, and 
London and North-Western Steamboats Bill, the Midland Coun- 
ties and South Wales Railways Bill, and the Leeds Corporation 
Gas, A few other bills are committed in the Lo:ds, and wait the 
appointment or proceedings of the committees. Among these 
are the Clyde Lighthouses, the Thames Embankment (North), and 
the Great Central Gas Consumers Company Bills. 

During the early part of the week lively interest was manifested 
in the proceedings of Mr. Newdegate’s Select Committee for 
inquiry concerning conventual institutions. The committee com- 
menced its sittingson Tuesday. On the part of the officials of the 
Houses the most interesting topic of discussion and mutual inquiry 
was, “‘ when is the House to rise, and for how long?’ Fears were 
freely expressed that Government would not give up Thursday, 
one of the two nights in the week it claims, even although it 
was ‘ Holy Thursday.” The officialsdo not approve of this laxity 
in regard to such observances, or of the disloyalty of neglecting to 
close the Houses on Tuesday, the Queen’s birth-day. 

This year the relations of the dates of the recess and the Derby, 
day are less favourable than usual for facilitating the visits of gen- 
tlemen from the provinces, ‘‘in town on private bill business,” to 
the great race. When the dates are at all suitable the ‘‘old 
stagers” who have influence with the parliamentary agents can 
so arrange that their cases are on, so as thatthe Derby-day is in- 
cluded with those on which they are a sepicn - ouayenies 

usi ” @ very convenient arrangement, which will scarcely be 
penetaie this year. J¢ is not of course the fault of pom ae 
managers, secretaries, engineers, and others, that Parliament will 
not work on Derby-day. 





Warerre Carrie on Ratways.—The Privy Council Order os 
to the watering of animals appears to meet the requirements of 
the case. It is 


uisite that cattle should have an opportunity of 


refreshing es with a draught of water at intervals of time 
not exceeding twelve hours ; and, j from the number of 
selected w atations in the will be no pretext 
for failure in attention to animal comforts, even if railway 
companies do net fit up their eattle wagons with troughs and appa- 
ratus for @ constant of drink. On the Great 
babe line, be instance, hed be water * Kesh, 
water ai y, twenty en up journey to London, 
water further on py Add again eighteen miles 


further on at i three miles furth t 
a Fe Eg 
borough, wh plaice yy» miles from a =a 
eighteen miles onward at Huntingdon, again “six es 
further on at Hitehi dade ies totes hams Od batee 
on at Barnet,—Chamber of Agriculture Journal. 
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RAILWAY MATTERS. 


* Successive writers in the Times are complaining of the incor- 
rectness of Bradshaw’s Continental Railway Guide. 

THE Goalundo Extension of the Eastern Bengal line, it is ex- 
pected, will be ready for opening in November next. 

Mr. GiuBert M‘Mickine, of Elmhurst, Wavertree, has been 
elected a director of the London and North-Western Railway. 

THE new Peruvian Railway loan of £12.000,000 will, it is now 
<<, be brought out in Paris and London within the next 
week, 

A NEW railway nine miles in length has recently been surveyed 
between Ilkley and Skipton, which will form a connecting link 
very valuable to the Wharfdale Valley. 

THE Grand Trunk Railway Company is building large brick 
machine shops in Toronto, and is in negotiation with the other 
> ara or the erection of a spacious central station in that 
city. 

THE lines of tramway now being laid down in South London 
are to be boxed up on the Derby day to prevent injury from the 
a of vehicles making use of the roads in that neigbour- 





THE Eastern Bengal Company’s report shows a decrease of 
Tevenue on the long traffic from stagnation of trade, death, and 
famine in the north, but an increase in the suburban traffic to and 
from Calcutta. 

Ir ia said that some negotiations are going on between the 
Glasgow and South-Western and the Wemyss Bay Company, 
which has a short line running from Upper Greenock to Wemyss 
Bay, now worked by the Caledonian. The arrangements, if carried 
through, will give the South-Western the coutrol of the coast 
traffic. The Coatbridge line is to be opened in July, and it will 
bring passengers down to the Cross of Glasgow, a much more con- 
venient station than that of the Caledonian. 

On the Great Northern main line, under the new arrangements 
for watering cattle on railways, there will be water at York, water 
at Knottingley, twenty miles on the up journey to London, water 
fifteen miles further on at Doncaster, again eighteen miles further 
on at Retford, again thirty-three miles further on at Grantham, 
** plenty of time for refreshment,” again at Peterborough, which is 
twenty-nine miles from Grantham, water again eighteen miles 
onward at Huntingdon, again'twenty-six miles further on at Hitchin, 
and once more twenty-three miles further on at Barnet. 


THE extent of line in operation in the North German Confede- 
ration at the close of 1867 was 3052 German miles, or about 
14,300 miles English. Of the whole length of 3052 German miles, 
792 German miles were constructed with a double set of rails, 

995 German miles belonged to the State, and 2057 German miles 
to private companies. The various administrations possessed at 
the close of 1867, 5814 locomotives, which ran during the year an 
aggregate distance of 16,639,884 German miles, and consumed 
22,610,397 English cwt. of coal. The engines also consumed wood, 
coke, and lignite, but in less considerable quantities. 

RaPipD strides are being made in the construction of the new 
railway from Manchester to Liverpool. In the neighbourhood of 
Warrington, says the Warrington Guardian, operations are 
unusually active ; buildings are being taken down, arches erecte’, 
roads lowered, embankments raised, cuttings made, and in another 
twelve months Warrington will have a greatly increased railway 
acct dation btless many benefits will accrue to the town 
from anew and entirely distinct railway running through our 
midst, and it is to be hoped that the undertaking will be speedily 
and satisfactorily concluded. 

AN extraordinary general meeting of the Lancashire and York- 
shire ag mnt was held on Wednesday at the offices at Victoria 
station, Manchester, Mr. G. Wilson in the chair, to cancel certain 
new shares, and to authorise the raising of £782,000 in other new 
shares of £6 5s. ; the new shares to be allotted to every holder of 
£100 stock in the company ; the new stock to bear interest at 4 
per cent. until 1874, when it will be merged into the general] stock, 
and be entitled to dividend with the general stock. The new 
capital is required to make a number of small branch and con- 
nection lines previously sanctioned by the shareholders. A reso- 
lution approving the scheme was agreed to. The meeting was 
then made special, and the four bills now before the House of 
Lords were approved. 

By the orders in council issued on the 12th inst. the following 
regulations are laid down with regard to the transit of animals by 
railway :—From and after the 3lst of December, 1870, every 
truck used for carrying animals on a railway shall be provided 
with spring buffers, and the floor thereof shall have proper 
battens or other footholds thereon. From and after the 30th day 
of June, 1870, a i1ailway company shall not allow any truck used 
for carrying animals on their railway to be overcrowded so as to 
cause unnecessary suffering to the animals therein. Between each 
1st day of November and the next following 30th day of April (both 
days inclusive) trucks used for carrying on a railway sheep freshly 
shorn and unclothed shall be covered and enclosed so as to protect 
the sheep from the weather, but shall be properly ventilated. Pens 
and other vehicles used for carrying animals on land are, after any 
animal is taken out of the same, and before any other animal is 
placed therein, to be cleansed and disinfected in the same manner 
ordered in the case of vessels. 

AT a special meeting of the Great Western Company on Wednes- 
day bills now pending in Parliament were approved for consolida- 
ting the two classes of small and large rent aie stocks; for vest- 
ing in the Great Western Railway Company the undertaking of 
the Herefordshire and Gloucestershire Canal Navigation Company. 
A bill promoted by the Bristol and North Somerset Railway Com- 
pany, authorising a deviation from the authorised line of their rail- 
way at Radstock, and requiring the approval of the Great Western, 
was also approved. A bill for conferring further powers on the 
London and North-Western Railway Company in relation to their 
own undertaking and the undertakings of other companies, and a 
bill for authorising the construction of railways in the city of 
Worcester. On the motion of the chairman, the company was 
authorised to create and issue a certain amount of rent-charge 
stock in accordance with the agreement dated the 10th of March 
last, for the transfer of the Stourbridge Railway to the Great 
Western Company, by which they would save between £2000 and 

a year. The proceedings concluded with a vote of thanks to 
the chairman. 

Lorp Da Hovsis arrived in Brechin on Thursday evening, and, 
we believe, expressed his intention, if able, to wait on her 
Majesty at the Bridge of Dun on Friday. His lordship was, how- 
ever, prevented from doing so by a rather peculiar circumstance. 
The programme of instructions which the Caledonian Railway 
Company issues to its servants to secure the safe transit of the 
I train Feovties that station-masters, pointsmen, and others 
in on of level crossings must lock their gates and not allow 
any vehicle of any kind to cross the line for at least thirty 
minutes before the royal train is due, nor until it hes passed ; 
and the strict observance of this rule by a woman who has ow 
of the gates at the Kinnaird level crossing—situated about a 
westward from the bridge of Dun Junction—prevented 
Dalhousie from being present at the Junction when the rvyal 
train passed yesterday. His lordship usually drives to the 
station vid the Brechin and Montrose road ; but it seems that he 
had changed his route, and proceeded by e Kinnaird crossing. 
The story is that he arrived there within the prescribed thirty 
minu’ and that the woman in — of the gates, standing 
strictly by her orders, refused to allow the line to be crossed, even 
by the Lord Lieutenant of the county. What has not 
transpired ; but the consequence was that Dalhousie was 

a carrying out his purpose to see the Queen at the 
Bridge un. 














NOTES AND MEMORANDA. . 


THE manufacture of pins was first introduced into Gloucester- 
shire by John Tilsby, in 1626. 

In 1540 brass pins were imported from France by Catherine 
Howard, queen of Henry VIII. 

In 1370 needles were manufactured at Nuremberg, and in 1543 
was established the first metallic needle factory in England. 

CoLONEL SyYMEs, in his ‘“‘ Embassy to Ava, in 1795,” informs us 
that he found that cannon formed of prismatic bars of wrought 
hoop-iron hooped together were known in India from a remote 
antiquity. 

Axnout 600 tons of coal are necessary to take a ship across the 
Atlantic, Of this quantity 570 tons go simply to warm the waters 
of the ocean, the remaining 30 tons only being converted into 
actual work. 


OnE of the best tests of glue is to ascertain the proportion of pure 
gelatine in the mass. This may be ascertained by means of a 
solution of binitrate of mercury in water acidulated with nitric 
acid. The test should be compared with a solution containing a 
known amount of gelatine. 

Ir has been shown that the combustion of 288°4 grains of carbon 
and 12°56 grains of hydrogen, developes 2,765,134 units of heat. 
Burned in the body in the form of nouri~hment, the same quantities 
of carbon and hydrogen develope 25,000,000 units, the remainder 
disappearing in the form of energy. 

In England, the earliest bronze guns are said to have been cast 
by one John Owen, in 1535. The earliest bronze guns appear to 
have been cast in Europe about 1370. Between that and 1400 
bombards were cast (after the more ancient models of iron) in 
bronze with separate and with attached chambers. 

Tue cedar known to cabinet makers as the Havannah cedar is 
the wood of the cedrela vdorata of Linnzus, and belongs to the 
same natural order as mahogany. All the cigar boxes from 
Havannah are made of this kind of cedar ; it is imported from the 
island of Cuba, and is used for the insides of drawers and ward- 
robes. 

DRawtnG an analogy from the motion of a cannon ball, we shall 
find that, supposing the earth to be arrested suddenly while 
travelling through space at the rate of nineteen miles per second, 
as auth best would be developed as would be given off from the 
combustion of a volume of oil fourteen times the size of the 
earth. 

THE exposed surface of the water-bearing beds which supply the 
well of Grenelle is about 117 square miles; the subterranean area 
in connection with these lines of out-crop may possibly be about 
20,000 square miles, and the average thickness of the sands of the 
ores verts serving in their underground range as a reservoir for 
the water, does not probably exceed 30ft. or 40ft. These facts 
are laid down by Mr. Prestwich. 

It has been estimated, after giving a good deal of attention to 
the subject, that the whole amount of fortification wall in China, 
if put together, would build one 20ft. high and 10ft. thick entirely 
round the globe, and would require 5000 men to work steadily for 
2000 years to accomplish the work. The walls of Pekin are 
wondrous structures, and there are many others like them, to say 
nothing of the great wall on the frontier. 

At one time it was the practice to make pins of iron-wire 
instead of brass-wire, which, being blanched, passed for pins made 
of the latter. The French especially could not be induced to give 
up the practice of making these pins without several arrests of 
Parliament. By a sentence of the lieutenant of police, July, 
1695, the seizure of some millions of these pins was confirmed, and 
the pins were condemned to be burnt by the common executioner. 

MoveErN Greek fire isa solution of phosphorus in bisulphide of 
carbon. When this solution is poured on paper, rags, or shavings, 





| pany, is pushing forward the company’s scheme. 


MISCELLANEA. 


Perrotev has been discovered in British Burmah. 

THE London Amalgamated and General Union of Carpenters 
are agitating for the restriction of work to nine hours a day, and 
the abolition of piece work and overtime. 

LI£UTENANT Brown’s system of moving heavy guns by means of 
parbuckle, triangle guys, rollers, and skids, was again under trial 
at Woolwich oe Heute, and again with great success. 

A Marne Yankee has invented a five dollar sewing machine, 
which is about as large as a four-bladed jack-knife, and is self- 
feeding and knits a perfect elastic seam. It looks like an apple- 
parer or a nutmeg-grinder. 

Sin ArtHur Gorwyess, Bart., and his brother, Mr. Cecil 
Guinness, have purchased the Dublin Exhibition Palace for £53,000, 
and intend to spend £10,000 more in completing the building, to 
preserve it to the citizens as a place of amusement. 

Wiru the view of arresting the decay of the stone work in the 
clock tower in the Houses of Parliament the Board of Works have 
given orders for its being coated with szerelmey’s preservative 
composition, which was applied to another part of the building 
twel-e years ago. . 

A BigmincHa™ deputation had an interview with Mr. Bruce on 
Tuesday to urge on him the necessity of an imperial measure for 
dealing with the sewage question. Mr. Bruce stated that Govern- 
ment is giving its most earnest attention to the question, with a 
view to its solution 

Tue directors of the South Kensington Museum announce that 
in order to provide space for the examination and exhibition of the 
National Competition Drawings of the Schools of Art in the United 
Kingdom, the Gallery of Kaphael’s Cartoons will be used, and 
must be closed fora short time. 

THE names of the Commissioners on State Aid to Science are 
gazetted. They are the Duke of Devonshire, the Marquis of 
Lansdowne, Sie John Lubbock, Sir James Phillips Kiy-Suuttle- 
worth, Mr. Bernhard Samuelson, Dr. William Sharpey, Professor 
Huxley, Professor Miller, and Professor Stokes. 

By an order in council coining into operation on the 3ist July, 
stringent provisions are made for the cleansing and disinfection of 
all vessels employed in carrying cattle, and for the supply of food 
and water to animals in transit and reloading. [Provisions are 
made, too, for the protection of newly shorn sheep. 

Tue Val-de-travers asphalte roadway in Threadneedle-street is 
reported a perfect success as regards economy, durability, cleanli- 
ness, easiness of draught, freedom from noise, in fact as the ne 
plus ultra of town roads. The occupants of neighbouring streets 
are petitioning for the extension of the system to their roads, 

HUuLt has for many years been afflicted with a bad water-supply. 
An enterprising townsman has had three contiguous borings made 
in outskirts to a depth of 400ft. through the clay, and now two 
million gallons of excellent water, bright and s;arkling, rush up 
from the cool depths every day for the use and enjoyment of the 
inhabitants. 

AT a recent meeting of the Institution of Mechanical Engineers, 
Mr. Mather stated that a well is now being sunk at Moscow to 
a depth of 3000ft. in search of a water-supply ; and that be had 
offered to ‘* put down” a 4000ft. boring in Surrey, to explore for 
the beds of coal which, according to geological theories, lie deep 
below that county. 

Mr. BULLEN, the energetic engineer of the New Tees Salt Com- 
With a mognifi- 
cent bed of salt in a most important district it is difficult to see 
how the scheme can fail of success. Messrs. Bolckow and Vaughan 


| are proceeding with their shaft for working the salt t there is 
ample room for both. 
THE inquiry into the death of the five men at the Beckton gas 


the bisulphide evaporates 1apidly and leaves the phosphorus in a | 


state of very fine division—so fine that it takes fire spontaneously. 
Greek fire furnishes the means of performing a very pretty lecture- 
room experiment, but as an incendiary agent it is worthless, for 
the simple reason that it does not set fire to even the thinnest and 
driest boards. The phosphorus in burning produces a fusible and 
non-volatile compound, and this glazes over all objects in its 
vicinity, and protects them from the action of the flames. 


TuE general use of cedar wood dates from the highest antiquity. 
Pliny makes mention of cedar wood and the uses to which it was 
applied, and cites, as examples of its durability and imperishable 
nature, the timber ofa temple of Appolo at Utica, in Africa, 
which, when nearly 2000 years old, was found to be perfectly 
sound ; and the famous statue of Diana in the temple of Saguntum, 
in Spain. Cedria, an oil or resin extracted from the cedar, was 
also, according to Vitruvius, used to smear over the leaves of the 
papyrus to prevent the attacks of worms ; and Pliny states that 
the Egyptians applied it with other drugs in the preparation of 
their mummies, but whether this extract was obtained from the 
Lebanon cedar or from trees belonging to the genus cupressus or 
juniperus, which also afford odoriferous resins, it is now impossible 
to ascertain. 

WHEN two or four per cent, of finely pulverised althea root 
(marsh mallow) is mixed with plaster of Paris, it retards the 
hardening, which begins only after an hour's time. When dry, it 
may be filed, cut, or turned, and thus become of use in making 
domino-stones, dies, brooches, snuff-boxes, &c. Eight per cent. 
retards the hardening fora longer time, but increases the tenacity 
of the mass. 
thin sheets, which never crack in drying, may be easily detached 
from the glass, and take on a polish readily by rubbing them. 
This material, if incorporated with mineral or other paints, 
and properly kneaded, gives very fine imitations of marble, 
and can be coloured when dry, and can be made waterproof 
by polishing and varnishing. The chemist an ical manufac- 
turer will find it an excellent luting for vessels of every kind. 

PROBABLY the best polishing powder for metals of medium hard- 
ness and for glass would be that used by Lord Rosse for ——s 
the speculum of his large telescope. He thus describes his meth 
of preparing it :—‘‘ I prepare the peroxide of iron by precipitation 
with water of ammonia, from a pure dilute solution of sulphate of 
iron. The precipitate is washed, pressed in a screw press till 
nearly dry, and exposed to a heat, which, in the dark, ap a 
dull low red. The only points of im ee are, that the sul- 

hate of iron should be pure and the water of ammonia should be 

idedly in excess, and that the heat should not exceed what I 
have deseribed. The colour will be a bright crimson, inclining to 
yellow. I have tried both potash and soda, pure, instead of 
water of ammonia, but, after washing with some degree of care, a 
trace of the alkali still remained, and the peroxide was of an 
ochrery colour and did not polish properly.” 

AT an exhibition of the agricultural and manufacturing and 
mineral resources of Calif year at San Francisco, 
sacks of ore, bars of tin-plate of the heaviest quality, and utensils 
of every sort for domestic use, which were manufactured from 
Californian ore, were there collected. Many doubted and shook 
their heads at this display of a long-desired but unusual manifes 
tation of riches; but since then additional info:mation and 
additional specimens of ore have been forwarded to the United 
States General Land Office at Washington, and an average sample 
of the same has been submitted for analysis to the able and 
distinguished chemist and mineralogist, Dr. F. A. Genth, who 
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works was completed on Wednesday, when the jury r 





verdict ‘* That the deceased five men were kil'ed by inhaling car- 
bonic acid gas, and the same was entirely accidental.” ‘The jury 
added to their verdict a memorandum to the effect that they 
believed no blame was attached to any one. 

THE Glasjow Star states that serious damage has been done to 
the new works of the Greenock Water Trustees at the Gryfe, the 
repairing of which it is estimated will cost fully £2000. It is 
stated that the masonry of the wall was not sufficient te with- 


stand the weight of the embankment behind it, and was forced 
in, and that the embankment will have to be cut out, and the 
tunnel rebuilt. 

At the half-yearly meeting of the Royal Agricultural Society on 
Monday it was stated that the balance-sheet for !869 showed that 


the receipts had exceeded the expenditure by £675. At the forth- 
coming meeting at Oxford the prizes to be competed for amount 
to £3130 for live stock, and £395 (in addition to the ten silver 


medals) for implements. Lord Vernon was elected president for 
the ensuing year. 

A MATERIAL improvement has just been effected by Messrs. 
John Fletcher and Sons, of the Eagle Foundry, Salford, in their 
patent grinding and mixing mill, which first came into use about 
For the use of a mining company the firm 
have recently completed, with all their latest improvements, one 
of most uncommon size, to which they have added self-acting 


| discharging apparatus. 


The latter may be rolled out on window glass into | 


| north aisle is in an advanced state. 


THE work of restoring Gloucester Cathedral proceeds vigorously 
and with the best results, The heautiful south porch will have 
been completed in a few weeks, the south transept and the south 
aisle round the choir are both finished, and the restoration of the 
Messrs. Clayton and Bell 
are proceeding with the decorations of the choir and the vaulting 
of the chapel east of that of St Andrew with admirable results. 
The gallery in the south transept has been rewoved with excellent 
effect. 

THE Metropo'itian Board of Works received on Friday a depu- 
tation from the different parishes of Westminster, accompanied by 
Mr. W. H. Smith M.P., and Captain Grosvenor, M P., who 
attended to present a memorial and plan for a proposed new street 
from Charing Cross to Tottenham-court-road, and praying the board 
to take them into their consideration with a view to the construc- 
tion of the street as a metropolitan improvement. Mr. Smith and 
Capiain Grosvenor addressed the board in support of the meworial, 
which was reférred to the Works and General Purposes Committee 
for consideration and report. 


A SOLDIER named John Keenan, of the 98th Regiment, was 
brought on Wednesday from Morpeth Gaol on a writ of habeas corpus, 
and charged before the North Shields magistrates with attempting 
to upset a train on the North-Eastern Railway, at North Shields, 
on Good Friday, by placing stones and wood on the down line. 
The charge was fully substantiated against him, and he was com- 
mitted for trial at the assizes. He had perpetrated the offence in 
adruvken freak. He isat present undergoing six months’ im- 
prisonment for a murderous assault on a North Shields policeman 
on the same night. 


On Thursday and Friday Messrs. T. M. Fisher, Sons, and 
Smith, of Manchester, sold by auction the cotton spinning ma- 
chinery belonging to the Kidderminster Cotton Spinning 
Company, Limited, formed in 1861, but now in liquidation. The 
following prices were realised :—Forty-inch double carding 
engines, £71; single ditto, £38 10s. ; slubbing frames, 13s. 5d. 





reports that it contains 13°37 per cent. of tin. The black 1 
in the ore is tourmaline (it contains boracic acid) and the brownish 
red is the cassitterite. It is a highly-interesting occurrence, and 
the P sang of tin is almost twice as much as the usual working ores 
of tin-mines of Cornwall. The property is said to consist 
of 50,000 acres of mi lands, and over twenty openings have 
been effected, from all of which the ore is extracted. 





per spindle; intermediate ditto, 15s.; roving ditto, 9s. 9d. ; 
throstles, 2s. 6d. ; and other machinery in proportion. The total 
sale realised over 50 per cent. more than last year’s estimated 
value, a proof of the i ing confid in the prospects of the 
cotton trade. The fact should also be stated that as the 
machinery was purchased for removal, the carriage would add at 
least ten per cent. to the prices 
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HASTINGS SEWAGE WORKS—THE “ABC” PROCESS. 


(For description sce page 327.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


* PARIS.—MM. Xavier and Boyveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden, 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.PuHons Diizr, ' 
ST, PETERSBURG.—M. B. M. Wotrr, Bookseller. 
MADRID. 
. ** Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WItiMer and Rogers, 47, Nassau-street, 


PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER és 
actually more than double that of the remaining engineering journals 
combined, Of the influential character, or QUALITY, of its circula- 
i advertisers th lves possess clusive and satisfactory 




















TO OORRESPONDENTS. 


*,* For the benefit of numerous correspondents, either anxious to 
become naval engineers, or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- 
pression for August 23rd, 1867 ; while the latter will obtain full 
particulars in THE ENGINEER for March 11th, 1870. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

W. H. R.—Better remain in England. 

W. B. (Wien).—A letter lies at our office for this correspondent. 

Epwarb N.—Certainly not. There never was any reward offered. 

G. M. 8.—We have not had time to go very carefully over your calculations, 
but they appear to be correct. 

A. W. (Staleybridge).— There is something in the sand which acts as a flux, 
lime, for example. The sand melts, or partially melts in consequence, and 
adheres to the iron, causing ** scabbing.” 

C. M.—We are unable to give you the address you ask for. A letter, directed 
to the care of the Secretary of the Institution of Civil Engineers, 
25, Great George-street, will perhaps reach him. 

F. N.—“‘ Bree’s Railway Practice,” though old, is sound ; “ Rankine’s Civil 
Engineering.” There is a work in the press, we believe, on “* Sewage 
— by Mr. Humber, which promises to be the most complete of 
its kind. 

Rev. R. C.—Please explain how you would provide “clockwork” to exert a 
power of 5000 horscs, that is to say, a power sufficient to lift one hundred 
and | aaa millions of pounds a foot high every minute for days 
together. 





MEETINGS NEXT WEEK. 

Tue InstiTuTION oF Civit EncrneeRs.—Tuesday, May 31st, at 9 p.m. : 
President’s annual conversazione. 

Roya Untrep Service Instirution.—Evening meeting, Monday, May 
30th, at 8.30 p.m.: “On the Necessity for an Extension of our Naval 
Transport Fleet for Military Purposes,” by Captain John Cochrane 
Hoseason, R.N. 

Cuemicat Socrety.—Thursday, June 2nd, at 8 p.m. : “‘On the Platinum 
Ammoniacs,” by Dr. § : 

ArronavuTicaL Society oF Great Britain. — Friday, June 3rd, at 
8 p.m. : A general meeting of members for the reading and discussion of 


papers. 


Tue EnGineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Hatlf-yearly (including double number) .. .. 
Yearly (including two double numbers) .. .. #1 lis. 6d. 

If credit be taken, an extra charge of two shillings and sixp:nce per annum 
will be made. Tue ENGINEER is registered for transmission a . 

Advertisements cannot be inserted unless delivered bcfore six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche ; all other letters 
to be addressed to the Editor of Tae ENGINEER, 163, Strand. 
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THE RIFLING OF HEAVY GUNS. 

Tue strongest argument that the advocates of the Whit- 
worth gun are able to adduce is that the normal, or Wool- 
wich gun, is comparatively inaccurate, liable to d 
from the breaking up of shot in the bore, and deficient in 
range. Few artillerists dispute the fact that these asser- 
tions are, to a certain extent true, the system of complete 
chilling has been abandoned, and only the heads of shot and 
shell are now cast in contact with cold iron. Projectiles 
fired from the guns of the Hercules and the Monarch turn 
heels over head in their flight; one gun in the Hercules has 
been temporarily disabled. The same fact is true of the 
gun carried by the little Staunch gunboat, and also of 
certain guns on board other vessels. The partisans of Sir 
Joseph Whitworth find in these things ample reason 
for condemning Mr. Fraser’s guns, totally ignoring the 
fact that Mr. r is in no sense responsible for the 
system of rifling adopted; while to this last, and to this 
alone, are due the failures of which they make so much 
capital. It is now tolerably certain that we are to have a 
35-ton gun, although it is still doubtful whether this gun 
is to be made by Sir Joseph Whitworth or by Mr. Fraser; 
if by the former, it is not difficult to predict what the re- 
sult will be; if by the latter, the result will altogether 
depend on the system of rifling adopted ; for there is no 
reason to doubt that Mr. Fraser both the means 
and the ability to produce a perfectly sound and trust- 
worthy gun, as far as the question of endurance is concerned. 
But we want guns which will not only not burst, but will 
shoot straight; and projectiles which will neither give way 
in the gun, nor deteriorate by keeping. It is essentially 
necessary to a proper comprehension of this subject that our 
readers should bear in mind that the best gun in the world, 
as far as powers of endurance and cheapness are con 
may prove a most unsatisfactory weapon if it be rifled on a 

system ; and it is difficult to resist the conclusion that 
all the heavy guns we have now in our ion are 
defective in this respect. In fact, it is impossible to avoid 
the conviction that we cannot much, if any, longer continue 
to rifle guns as we rifle them now. The construction of a 
35-ton gun affords an admirable opportunity for intro- 
ducing something better. That that something is not the 


hexagonal, erroneously known as the Whitworth system, 
all but a few artillerists will admit. But opinions, even 





after the hexagonal system has been excluded, will no 
doubt differ as to what the rifling of the gun of the future 
should be. Ours may be plainly expressed in a few words. 

In 1864-5 a competitive trial of 7-in. guns, rifled on 
various systems, was carried out by a select committee. 
The results obtained have already been published in our 
columns. They left no doubt in our mind that the best 
of the systems tried was, taking all things into considera- 
tion, Captain Scott's. Nevertheless, the French, or stud 
system was adopted, and to this stud system all the defects 
of our modern guns are attributable. We need not at 
this time describe the difference between the two systems, 
Scott and French, they must be well known to every one 
who will care to read this article. The record of events 
since 1864-5, proves that the conclusions at which we then 
arrived were correct. The stud system is, for heavy guns, 
a practical failure. We might occupy pages in explaining 
why. Among other reasons, it will suffice to say, that 
the method of construction necessarily adopted renders 
the shot weaker. The studs are blown off, the projec- 
tiles are honeycombed round the stud cavities, the | 
studs themselves are so weak, that they cannot be) 
used with a moderately sharp twist. The shot does | 
not lie fair in the gun at the first, and being im- | 
perfectly supported in the chase, it comes out thump- | 
ing up and down, and not unfrequently jamming and | 
breaking up in the bore, All manner of changes | 
in the method of placing the studs have been tried, | 
but at this moment it has not been settled how far'| 
apart the studs should be, nor how the shot should be 
balanced on them, nor is it known whether two or three 
rows of studs are better than one row. All that is known 
about the matter with certainty is that the French or 
studded system of rifling has failed to give good results 
with heavy guns, though it has answered, we believe, | 
moderately well with small field pieces and such like 
comparatively tiny weapons. 

The point to be settled, then, is, What shall the rifling of | 
the gun of the future be? We hold that as no system tried in | 
1864-5 gave better results than Capt. Scott’s, that his system | 
should now have a further trial on a larger scale, say, with | 
a l0in. gun. If the results are as satisfactory as, reasoning | 
from analogy, we have grounds to suppose they will be, then | 
let a few more guns be rifled on the same system, and distri- 
buted throughout our fleets. In the course of a very few 
months, if not weeks, it would be known whether the Scott 
rifled gun possessed the advantages we believe it to possess, 
advantages which would suffice to justify its general 
adoption. The cost of the trial would be very small, 
as our readers will readily understand that it has 
nothing to do with a new gun, but only with a system 
of rifling which has already given satisfactory results. 
Here we have no novel metal, nothing abnormal 
in the system of forging, or unusual in the nature of 
the projectiles. Any large service gun, as yet unrifled, 
can have five Scott grooves cut in it without materially 
impairing its usefulness as a rifle on any other system, 
should the Scott + age not justify our anticipations. The 
projectiles are of the simplest and cheapest character, ribs 
cast onthem taking the place of studs let in. An experiment 
begun now, would, at a nominal cost to the nation, decide 
a most important point re; ing the future of the 35-ton 

which are certain to be carried by our ships sooner or 
ter—we hope very soon indeed. 





THE FRICTION OF STEAM ENGINES. 

Ir we did not believe that it is easy to say something 
new on a subject which has been in a very peculiar sense 
worn threadbare by the inventors of cylinder lubricators 
and steam greasers, this article would never have been 
written. So faras we are aware, all the information re- 
garding the resistance of steam engines due to friction is 
to be found in the circulars of inventors, one or two papers 
read before engineering societies by the advocates of par- 
ticular methods of lubricating engines, certain theoretical 
disquisitions contained in text books of mechanical science, 
and perhaps a report or two in the “Journal of the Royal 
Agricultural Society.” It is almost needless to say that 
the subject is one of very considerable importance; but it 
may be worth while to bring this importance home in a 
tangible form to the employer of steam power. It may be 
stated, in pursuance of this object, that it by no means 
follows that an engine giving avery high indicated duty 
per pound of coal is really the most economical that a 
manufacturer can use, for the simple reason that the power 
required merely to drive the engine may be so great 
as to render the saving in fuel valueless, A case in 
point suggests itself. An experiment was made 
some time since with a compound engine, the general 
particulars of which are before us. This engine was of the 
annular type ; the large cylinder about 35in. diameter, the 
inner cylinder about 15in., the stroke of both pistons was 
the same, about 5ft., the piston rods both laying hold of 
the same crosshead, which was connected with an overhead 
beam. The experiment consisted in shutting the steam off 
from the inner cylinder and driving with the outer annular 
piston alone. It was found that the engine, then indicating 
the same horse-power as before, failed to drive the 
machinery at the proper speed; and;it was not till the 
indicated horse-power was augmented nearly 40 per cent. 
that the engine would do the work. On permitting the 
steam to find its way to the inner cylinder as before, the 
indicated horse-power ve to the origi at the 
machinery being driven at the proper speed. e shall not 
sanoronas yd oaiie pe | this was the case. It is indeed diffi- 
cult to understand why the fact that the inner cylinder, 
though open to the atmosphere, took no steam, should so 
enormously reduce the effective power of theengine. The facts 
are as we have broadly stated them, and there is no reason to 
think they would now want explanation if engineers 
had in times past devoted a little attention to the study of 
the phenomena of friction in the steam engine. We have 
no doubt whatever that many so-called economical engines 
are doing very bad work indeed; nor that many so-called 
wasteful engines as far as coal is concerned, are giving out 





dispelled by careful experiments, extending over long 
periods, and properly and fairly analysed. That a few 
engineers have conducted experiments on the friction of 
steam engines and other machines is certain; but it remaius 
to accumulate in a single volume the statistics which 
these gentlemen possess, and to put them into a form which 
may render them generally useful. In pursuance of this 
object we have for some time past been accumulating 
data, as yet infinitely far from being complete. But these 
data have, at all events, done this much—they have satisfied 
us that ordinary theories regarding friction in steam 
engines based on investigations concerning the coefficients 
of friction between lubricated surfaces, apply most irregu- 
larly and imperfectly. In other words, there is no 
theory at present in existence which will enable us 
even approximately to predicate with certainty what 
the loss of effect by friction in any given engine 
may be. In certain cases, calculations made with 
this object will correspond, with surprising exactitude, 
with the results obtained through the indicatorand dynamo- 
meter. But the engineer, resting satisfied with such occa- 
sioval coincidences, is mistaken in his views. In scores of 
other instances enormous discrepancies will be found to exist 
between theory and practice—the almost total absence of 
frictional resistance in some engines contrasting strangely 
with the expenditure of power absolutely wasted, in 
others. It is not the mere loss of fuel alone—although 
that is bad enough—that has to be considered in dealing 
with this subject. We tind engines unable to do their 
work overloaded and worn-out; boilers burned and over- 
taxed; grease and oil wasted; ndeed, we go so far as to 
hold that every horse-power unnecessarily spent in over- 
coming the frictional resistance of a steam engine costs 
three times as much as if it were spent in doing useful 
work, and this without taking at all into account the fact 
that useful work returns money, while what we may term 
the internal work of the steam engine returns none. 

The difficulties which lie in the way of ascertaining by 
actual experiment what the frictional resistance of an 
engine is are very great, and to this cause no doubt is to 
be attributed the greater portion of the existing ignorance 
of the subject. The obstacles in the way are of two kinds. 
In the first place, it is very difficult to put a dynamometer 
or brake, on large engines whereby to ascertain their duty ; 
and, in the second place, the amount of friction varies not 
only in different engines, but in the same engines in a 
very extraordinary way. As regards the first difficulty, we 
can, in the case of pumping engines, ascertain precisely 
how many foot-pounds of work an engine actually gives out 
in the shape of useful effect, while the indicator shows the 
work done on the piston; but from these data it is impos- 
sible to calculate engine friction exactly, because our cal- 
culations are complicated by the greater or less efficiency 
of the pumps. It is possible that nothing can be more de- 
ceptive than the results obtained from pumping engines, 
and therefore we have no hesitation in rejecting their aid 
in dealing with questions of engine friction. Practically 
speaking, the only generally available test is the indicator 
used with the engine light and the engine loaded; but 
diagrams taken thus do not account for the extra friction 
due to the performance of work, though useful to some 
extent in their way; but no investigation of the qualities 
of an engine can be regarded as complete unless the dyna- 
mometer is used as well as the indicator. 

As regards the variation in the loss by friction in the 
steam engine, a very great deal might be said which we 
shall not attempt to say now. lt may induce others to 
experiment for themselves, however, if we place a few facts 
curiously illustrative of the peculiar phenomena of engine 
friction before our readers. In one case we conducted the 
experiment personally; for the results of the other we are 
indebted to a gentleman who, in superintending the replace- 
ment of ordinary boilers by the now well-known Howard 
boiler, has occasion to indicatea very large number of engines 
and on whose accuracy we can rely with certainty. In 
the first experiment which we shall cite we found the full 
wee exerted by a rolliug mill engine in the North of 

ngland—where, it is unnecessary to specify—to be 
291°5-horse. This included the resistance due to a fly 
weighing thirty tons, a bar mill with two pairs of rolls 
working on heavy orders, and the requisite gearing. Engine 
and mill empty required, according to one set of diagrams, 
74°8-horse power to run them at the working speed; but 
according to another set of diagrams, the frictional resist- 
ance of engine and mill is less than 35-horse power, and 
all the diagrams were taken within a few hours. We cite 
this case only to illustrate the difficulties engineers have to 
contend with in endeavouring to estimate the friction of 
engines under ordinary circumstances. 

The other experiment is very interesting and curious as 
regards results. The engine was a double-cylinder traction 
engine, built by Messrs. Howard, of Bedford. The cylin- 
ders are Sin. diameter and 123in. stroke. The engine shaft 
can be disconnected from all the rest of the machinery, so 
that the whole work done by the steam consists in turning 
the crank shaft and overcoming the friction of the bear- 
ings, pistons, &c. With 60lb. of steam in the boiler, 
the engine, making 190 revolutions, indicated unloaded 
2°64-horse power. ‘The engine was then set to drive a brake 
loaded to 16-horse power, the link being put in full gear ; 
under these conditions the engine indicated 22°55-horse 
power. The frictional resistance was therefore increased by 
the fact that the engine was now doing work, to 6°55-horse 
feves or to nearly times that of the unloaded engine. 

is is all plain sailing, but now comes a most remarkable 
fact. The throttle valve was thrown full open, or nearly 
so, and the engines linked up—that is, worked expansively 
at the same velocity, 190 revolutions per minute. The 
load on the brake, &c., remaining absvlutely unaltered ; any 
engineer would predict that, under these circumstances, the 
result would be the same; far from this being the case, 
however, it was now found that the effective work or duty 
of the engine being unaltered, the indicated power was on/y 
19°86-horse power, so that the friction of the engine when 
linked up was only 3°86-horse power, or little more than 
one half that of the ine working in full Lest 





a far higher duty than is generally believed. e entire 
subject is wrapped up in mist—a mist which can only be 
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then loaded with 504]b. With the link in full gear 
the engine indicated 44°88-horse power; the link was 
then put in the first notch, and the throttle valve 
fully opened, everything else remaining unchanged, 
when the power fell to 40°92-horse, the frictional 
or internal resistance of the engine in the latter case 
thus being 3°86-horse power less than in the imme- 
diately preceding experiment. How are these facts to be 
accounted for? Is it that the varying strain on moving 
surfaces in contact, due to the action of expanding steam, 
is attended with less frictional resistance than is present 
when the metals are under the steadier strain of non- 
expanding steam? We shall not pretend to-answer these 
questions. There are the facts for the consideration of 
those interested. 

Is it too much to hope that engineers who have the 
opportunity, will take up this subject, and endeavour to 
throw light into what is at present a very dark and 
unexplored region of mechanical engineering! We are con- 
vinced that the results would, when time aud perseverance 
had multiplied data, be found of very great value to those 
who desire to see the steam engine undergo the real 
improvement of which it is still capable. We venture to 
suggest that the general practice of indicating the engines 
tested by the Royal Agricultural Society while running 
against the brake, and the publication of those diagrams, 
would be productive of much good. Suppose the society 
begin at Oxford ? 


THE INDIAN BUDGET. 

From the Budget statement of the Indian Finance 
Minister, on Ist April last, we learn particulars yegarding 
the expenditure actually incurred upon public works in 
India during the past year, as well as the contemplated 
expenditure for the ensuing twelve months. It is, however, 
from the speech of his Excellency the Viceroy, who, as 
member of the Council of India, has special charge of the 
Public Works Department, that we derive most interesting 
information on the subject. Since the Indian Public Works 
Department is for the most part recruited by engineers 
from England, the amount to be annually expended upon 
works in India is of great moment to members of the pro- 
fession in this country. 

The total estimated expenditure on public works in 
England and India in 1869-70 has amounted in round 
numbers to about £8,000,000, divided into ordinary expen- 
diture £5,300,000, and extraordinary £2,600,000, Of the 
sum devoted to ordinary expenditure £5,000,000, as nearly 
as possible, have been spent upon public works, the residue 
being spent upon railways and loss by exchange. The 
extraordinary expenditure was made up of two millions 
spent on irrigation works, and a small sum on State rail- 
ways. The principal items of ordinary expenditure were 








as follows :—Military works, nearly £1,500,000, divided 
into original works £1,200,000, and repairs £297,000 ;| 
agricultural works, £478,000, divided into £192,000 for | 
original works, and £279,000 for repairs ; civil buildings, 
£680,000, of . which £562,000 were for original works, and 
£122,000 for repairs ; communications, including the con- 
struction and repair of ordinary roads, £1,000,000, of | 
which £600,000 has been spent upon original works, and | 
£400,000 on repairs ; miscellaneous and public improve- | 
ments, £58,000 ; establishment, £1,000,000, and £70,000 | 
for tools and plant. Of the million and a-half spent upon | 
extraordinary works, £950,000 went for irrigation, £144,000 
for State railways, and £360,000 for the Bombay Special | 
Fund. The expenditure for the current year is placed at | 
£7,475,000, of which £6,900,000 will be expended in| 
India, and £500,000 in England. The ordinary expendi- | 
ture is fixed at £4,300,000, of which £3,900,000 will be | 
spent upon public works; and the extraordinary | 
expenditure at £3,100,000. Under the head of military | 
works, the total sum to be spent in 1870-71 is £913,000 on | 
original works, and £214,000 on repairs. The bulk of the | 
sum assigned for “ accommodation of troops” will be spent | 
on barracks for Europeans and the improvement of un- | 
healthy stations. Other branches of expenditure will be | 
ordnance factories, gas works, water supply, and defences, | 
The most important defences will be Bombay Harbour and | 
Rangoon Pagoda. Under the head of civil works, one of 
the principal grants, £26,500, will be made to the Kur- 
rachee Harbour; but the Government is inquiring whether 
these works could not be completed by a local trust. The | 
grant for the Godavery navigation works is fixed at 
£30,500; that for the road from Dharwar to Carwar, at 
£15,000; Bombay Harbour improvements, at £147,500, 
which will be debited against the proposed port trust; 
Madras gaols, £9768; and the Calcutta High Court, a final 
grant of £40,000. The Imperial Museum and Calcutta 
University are set aside for the present. The ordinary 
grant for agricultural works for the past year was £478,279, 
of which £192,199 were for new works, £279,580 for 
repairs, and £6500 for State outlay on guaranteed works. 
The extraordinary grant was originally £1,650,000, but the 
expenditure is not likely to exceed £900,000. For 
1870-71, ordinary works are set down at £497,300, and 
extraordinary works £1,732,500, making a grand total 
allotment for irrigation works of £2,229,800, of which ! 
£1,415,820 will be for actual construction of new works, | 
and £322,500 for repairs. The greater part of the ordinary | 
grant will be devoted to repairs, from the necessity of 
maintaining in good working order the extensive system 
of irrigation works already in operation. The allotment 
for the irrigation works in the get | and Kistua 
Deltas is £52,760. In Bombay £545,494 has been sanc- 
tioned for extraordinary agricultural works, of which 
£305,898 will be spent upon a reservoir and canal at 
Poona. A canal from Roree, on the Indus, to Hyderabad, 
will probably be commenced during the year. In Bengal, 
works in Orissa, on the Soane, and on the Gunduk are in 
operation ; in the North-West additions to the Ganges 
Canal, a canal from the Jumna, near Delhi, to Agra, and 
a system of similar canals in Rohilcund, and a scheme for 
irrigating Eastern Rohilcund, by a canal from the Ganges 
ata cost of £1,000,000, is before Government. In the 
Punjab, the Baree Doab Canal is in progress, and the Kus- 








soor and Sobraon branches have been recommended for 
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construction, at an estimated cost of £270,000. The 
Sirhind Canal has also been commenced on an estimate 
of £2,250,000. The year 1870-71-will be a notable year 
in the railway history of India. On the 31st December, 
1869, there were open iu India 4264 miles of railway, and 
it is expected that 5061 miles will be open on the 31st De- 
cember, 1870, or at all events before the close of the current 
financial year, so that it is hoped an addition will be made 
during the year to the railway system of India of 801 miles. 
Of this the Great Indian Peninsula Railway has recently 
opened 2384 miles of the north-east extension, and 1584 
miles of the southern will shortly be opened. The north- 
west extension of the Madras Railway will open 94} miles, 
and the Bellary branch of the same line 32 miles, Kham- 
gaon Railway, 74 miles ; Oomrawuttee, 5 miles ; and Delhi, 
324 miles. ‘The East India Railway will open its Chord 
line of 1234 miles, and the same company the Kurhurbaree 
branch of 24! miles. The Eastern Bengal Railway will 
open the Goalundo extension of 45 miles, and the Oude and 
Rohileund Railway the line to Byrom Ghat, 40 miles, 
making altogether a total of 801 miles, which is the greatest 
number of miles ever opened in India in any one single 
year. Sir Salar Jung has already made financial arrange- 
ments to construct a branch line from Goolburga to Hy- 
derabad entirely at the expense of the Hyderabad State ; 
the Maharajah of Holkar has also agreed to lend the Go- 
vernment, at 44 per cent., a million of money to construct 
a line which will meet the Great Iudian Peninsula system 
somewhere near Khundwa. 
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Cours Pratique de Construction, &e. &c. Par L. PrupHomMr, 
Conducteur au Corps Imperial des Ponts et Chaussées. 2 vols. 
(with many woodcuts) 8vo. Paris: Baudry. 1870. 


Tuts very well-compiled book is one example of the many 
ways in which France is gradually yet surely becoming a 
free country—one in which every man shall in the end tind 
that he can rise in the social scale in proportion to his own 
good conduct and abilities, and without the hindrances of 
ancient privilege and official obstacles to trip him in his 
course. It is also a work from which the reader may 
quickly discern how mistaken are many of our wide-spread 
English notions that those concerned with civil engineer- 
ing in France are no more than so many men to give or to 
take Government orders, through the Administration des 
Ponts et Chaussées, without wills of their own, or hopes 
beyond the smiles or frowns of a huge bureaucracy. The 
civil works that properly appertain to the State in France 
are controlled by the Corps des Ponts et Chaussées, who 
are really civil, mining, and other classes of engiveers, but 
not military engineers at all. Krance, with the logic inhe- 
rent in the people, sees the absurdity of the system we 
go upon, of training officers to be reyal—i.e. military engi- 
neers—and then finding employment for them upon civil 
works, which they don’t understand—practically, at any 
rate—and for which their special training has never pro- 
vided. 

Subordinate to the higher grades of office, in the Corps 
des Ponts et Chaussées, has always existed a number of 
well-instructed men called conducteurs—resident or con- 
ducting engineers, or foremen, as we should probably call 
them, if we had any men amongst us combining as much 
practical experience and skill with theoretical ability. 
Many of these men, in fact, as regards executive ability, 
are probably fully as good as some who command them. 
For many years, however, it was so managed that a con- 
ducteur never should be anything else ; he should never 
rise by any chance to be an “ingenieur” of the corps of 
any grade. And the evil effects of this were found in 
many ways; and of late years in this, that the best men 
left the service and went into those of the great railway 
or other companies, under the fine school of free civil engi- 
neers which has arisen in France, quite independent—as are 
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many useful practical formule and data. We have found 
a few slight inaccuracies in statement here and there, but 
in nothing material to the subject mainly in hand, 





The Records of the Geological Survey of India, 1868-1869. Cal- 
cutta, &e. 

SeverRAL parts of these have reached us containing a 
great deal of interesting geological, i.e, topographical 
matter, by various gentlemen employed on the Indian 
geological survey, under Dr, Oldham, F.R.S., the director. 

We cannot help imagining that a small effective corps of 
mining explorers might, with immense advantage, be added 
to the staff of the Indian geological survey, whose exclusive 
occupation it should be—leaving mere topographical geo- 
logy—to take to the hills and the branches and outskirts 
which are reasonably accessible, of the great Indian moun- 
tain chains, and discover and state for us what useful 
minerals these contain and where, and show how far we 
might reasonably expect the working of them to pay. 

India, #.e., the great Indian continental plain south of the 
Himalayah, seems proverbially poor in metallic minerals, 
and under such a vast detritus it is hard to prove that it 
is not actually so; but little or nothing seems accurately 
known about the available quarry or mining wealth 
of our hill and mountain Indian possessions. And yet 
some indications are not wanted to point to there 
being in these immense sources of wealth. Messrs. 
Fred. R. Mallet and Stolitzka, ‘of the Indian survey, 
found chrome iron in vast abundance in their dangerous 
journey into Thibet across the Himalayahs, and far nearer 
Calcutta it is known that oxide of tin exists largely in 
Tenesserim, and yet no effort even seems to have been 
made to work it. Can it be that the policy of the Indian 
Government is still the old jealous one, and that they don’t 
like English mining enterprise to enter India, for fear of 
its effects on red tape and bureaucracy ? 





Die Spectralanalyse in ihrer Anwendung auf die Stoffe der Erde 
und die Natur der Himmelskirper. Von Dr. H. ScHELLEN. 

1 vol. 8vo. Brunswick. 1870. 

Tue author is director of the Lea/achule of Cologne, and 
has produced an admirable compilation, in which with 
scientific sequence everything of importance up to the 
present time on the nature, use, applications, and dis- 
coveries so far due to spectrum analysis are given, alon 

with a running commentary as to the history of the non | 
itself, not forgetting those to whom it is chiefly indebted, 
even to the extent of giving some of their portraits, It is 
a very real and practical book, though sv well illustrated 
with woodcuts, two spectrum plates in colour printing, 
and four portraits, as to have some pretensions to be 
claimed as a work de luxe, Spectrum analysis has no 
doubt already elicited marvelious results, and takes cap- 
tive the imagination by the prospect it offers of questioning 
the stellar bodies and spaces far beyond all other as yet 
known means of chemical inquiry. 

But although it is in the bands of men of far higher 
knowledge, and of exactive, science, and, on the whole, 
of far soberer views than are the glacial geologists gene- 
rally, there is some danger that this new Pegasus, when 
launched fairly out into the celestial spaces, may run away 
with its riders. Some recent retractatious of recently 
assumed discoveries by this method of new elements, even 
in things that we can reach and handle, ought to inspire a 
wholesome caution and reserve as to the things in heaven, 
as visible to spectral philosophers and in their methods, 








THe AMALGAMATED Society OF ENGINEERS.—Year after year 
the nation has been startled with the cry that we had seen our 
best days, and that the engineering trades of England were be- 
coming impoverished by her skilled labourers taking their de- 
parture to other countries, to enrich the engineering pursuits of 
those lands. The question as to our skilled labourers 
may, to a certain extent, be true, but it is scarcely so serious 
as it has been represented. We have come to this con- 
clusion from a careful perusal of the nineteenth annual report of 





our own—of Government or of its patronage. From Novem- 
ber 30th, 1850, the law permitted a conducteur to rise to 
higher grades—if he could—but the old abuse, for so we 

must call it, was kept intact by the help of the examina- 

tion for promotion. This was settled by those to whom it 
was entrusted, and who, we must suppose, knew what they 
were about with such a surcharge of higher mathematics 
(chiefly) and other matters, that few of these intelligent 
and experienced, but not so highly educated subordinates, 
cared to face it. One of them, however, M. Jean Caillet 
had the courage to face this ordeal, with it is said some- 
thing of the frowns of his superiors also, and the ability to 
pass with distinguished honour, and to be named by Im- 
perial decree of September 15th, 1869 (last year only), 
engineer of the third, or lowest grade. The old system of 
exclusion was gone at a blow. Prior to this the programme 
of study had been somewhat moditied. But now public 
attention was more aroused, and perhaps the all-seeing eye 
for abuses of the Emperor himself, had turned in this direc- 
tion, and so an entirely new —— was framed and 
promulgated by the Minister of Public Works (M. Forcade), 
in which such useless mathematical material as “ the theory 
of exponentials” and “ of fractional exponents,” “analytical 
geometry,” and so forth, is omitted, but an excellent and 
sufficiently severe and copious list of subjects for testing 
the candidate’s abilities and knowledge 1s still retained. 
To meet, then, the wants of his fellow conducteurs as 
students for engineerships, a new text-book for study was 
wanted, and this constitutes the work of M. Prudhomme, 
and is, as he himself says, the stone which he brings to the 
buildings of the new race of Government engineers by pro- 
motion, and not by the grace of the Minister of Public | 
Works. And very well has M. Prudhomme performed his 
task, so as to justify his own name in his style of execu- 

tion, for the work, in its two volumes, is not only a course | 
of study, but a very good book of bandy reference. It is | 
one that we can commend to our British engineering 

students as embracing the whole range of civil eugineering | 
proper, or as contradistinguished from mechanical engi- | 
neering ; it treats in a brief, but lucid and sufficient manner, | 
of materials, and of operations with them, the combination : 





constituting the execution of works. There are a good ' have been opened, two in 


the Amalgamated Society of Engineers which has just beeu issued. 
At the close of the year 1869 there were no fewer than 33,539 
members enrolled with the society, which is the largest number 
which has ever been found upon the books of the society since it 
was established. The socicty embraces machinists, engineers, 
millwrights, smiths, fitters, pattern-makers, planers, and various 
other workmen connected with the engineering trades. It is the 
largest combination in England, or perhaps in the world, having 
branches in most towns in England, Ireland, and Scotland, as well 
asin Australia, New Zealand, Queensland, Canada, Malta, Turkey, 
France, and the United States, but the majority of its members 
are in England. The report is of the greatest interest to the 
engineering world, as it places those connected with labour and 
produce in possession of some valuable information. The 
secretary—in submitting the report, says: ‘‘That for man 
years prior to the issuing of the report for 1867 I ha 
the pleasing duty of recording year after year a large increase 
in our accumulated fund or balance at the end of each year; this, 
however, is not my good fortune on the present occasion, for now, 
as in 1867-68, I have to record a very large diminution in our 
funds, indeed, so much so, that notwithstanding the fact of our 
income having amounted to no less a sum than £82,406 13s. 24d., 
our expenditure has exceeded that amount by £22,521 14s. 44d., 
the total expenditure for 1869 having been £104,928 7s. 6d. ‘this 
is a feature of great importance to the engineering world, and is 
rendered all the more striking when compared with the returns 
for previous years, Although the society had 532 more members 
in 1869 than in 1866, or in any subsequent year, the balance in hand 
at the close of last December was smaller than it has been for thelast 
six years. ‘he increase in the expenditure is accounted for “from 
the lengthened depression of trade which we have experienced not 
only in the United Kingdom, but in our colonies and the United 
States of America.” Besides this, it seems that the amount paid 
to sick members from the Benevolent Fund and the Superannua- 
tion Fund was considerably larger than it was in 1866, when the 
balance in hand amounted to £138,113 8s. 3d. During the past 
year 2112 members have been admitted, the average ages of 
which are 24} years. Of this number 478 were turners, 1222 
fitters, 72 millwrights, 205 smiths, 122 pattern-makers, 6 machine 
joiners, and7 planers. ‘the society has paid during the past year 
as donations to ployed bers the sum of £59,920 7s. 14d., 
to sick members, £17,777 18s. 104d. ; to superannuated members, 
£8055 17s. 8d.; for accidents, £1600; and for funeral benefits, 
£5600 8s, 2d. ; being in all, £93,014 lis. 10d. paid in support of 
the five principal benefits of the society, or £2 15s, 5jd. per mem- 
ber. The sum of £8055 17s. 8d. has been paid to superannuated 
members, and £2351 1s. has been granted to members in distress 
from the Benevolent Fund. During the year five new branches 
England, and three in the United States, 
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. By Mr. Jacop WaLLAv.* 


THE marine engines at present in use are mostly of the plain | 


double cylinder type, with jet condensers, and working with a 


boiler pressure of from 20 lb. to 30 1b. per square inch. During | 
the last twelve years surface condensers, superheaters, expansion | 


gear, higher pressures, and the compound principle have come 
very much into use These improvements, together with steam 
jackets, 
governors, &c., have brought about a considerable saving of fuel. 
Whilst engines were being improved ships were gradually 


feed-heaters, the covered-in boilers and steam-pipes, | 


enlarged, and the only limits to increase of size seem to be of an | 


extraneous character. Such as whether sufficient cargo can be 
obtained, and how large a vessel can be laden and sailed without 
difficulty to the desired ports. The reason for this constant 
tendency to increase the size of the ships is found principally in 
the fact that the displacement of a vessel is proportionate to 
the cube of its dimensions, whilst the power required for a certain 
speed is only proportionate to the square of the same dimensions. 
For instance, let us compare two ships, one 160ft. long, and 21ft, 
broad, drawing 11ft. of water, driven by a 60-horse nominal 
engine, at a speed of nine and a-half knots, carrying about 400 tons 
of cargo ; the other having double dimensions, namely, 320ft. in 
length, 42ft. beam, and 22ft. draught. The latter would require 
four times the engine power to drive itat the same speed, say 240- 
horse nominal. The displacement would be eightfold, and the 
cargo capable of being carried more than eightfold. The cargo 
might be considered 3400 tons, or 200 tons in excess of 400 multi- 
plied by 8. I have assumed the speed of the two ships to be the 
same, that is in perfectly smooth water, but in rough weather the 
larger ship would be the faster, on account of its motion being 
less disturbed by the waves. The larger engines would also be 
more economical, because they have proportionally less cooling 
surface and less friction. We may safely conclude that using 
four times the amount of fuel, the quantity of cargo carried by the 
large ship would at least be nine times that carried by the smaller 
at equal speeds. In many cases the smaller vessel would be at a 
still greater disadvantage. A proof of the ease with which large 
ships encounter rough weather is afforded by experience obtained 
from the mail-boats running between Kingstown and Holyhead. 
The boats at present in use are 334ft. long and 35ft. broad, and 
have never yet exceeded five hours and forty minutes in making 
the passage, however stormy the weather. The boats previously 
used were 192ft. long and 27ft. broad, and were sometimes as 
long as eight hours in making the same run in a rough sea. Here 
is a difference of more than two hours, which, however, in fine 
weather was only about a quarter of an hour, the larger vessels 
running the distance in three hours and a-half, and the smaller in 
three and three-quarter hours. 

Improved machinery, having been duly tested in vessels of great 
size, is now becoming gradualiy used in those of swaller dimen- 
sions. The following calculation gives an idea how far economical 
engines ought to be used. Suppose the price of ordinary jet con- 
densing engines to be £36 per nominal horse, and the price of 
engines of the best possible description to be £48, then the dif- 
ference of £12 per nominal horse must be counterbalanced by a 
saving of something like 1} lb. of coal per indicated, or about 7 Ib. 
per nominal, horse power per hour. Taking coal at 10s. per ton 
f.0.b., which is at a low rate, then £12 adayare saved in320 steaming 
days, say in three to three and a-half years’ time. This is exclusive 
of the additional cargo which can be carried, and which is equal to 
the number of tons of coal saved, supposing the ship to be fully 
laden out and home. But if the ship has a full cargo only one 
way, then the additional cargo is only equal to half the quantity 
of fuel saved. I assume the ship to take in coal at each end of 
her voyage. If, however, she has sufficient coal on board for the 
whole run, both there and back, then the additional cargo is one 
and a-half times as much in a first, and double in the second case, 
On stations where coals are dear and freights high, the saving of 
fuel by using economical engines, together with the extra freight, 
will pay for entirely new engines iu from two and a-half to three 
years. It is important to secure a class of engines which are not 
liable to break down, or require frequent repairs; for, in such a 
case, the saving by economical working might be equalled by the 
loss from stoppage and the cost of repairs. 

Passing from the consideration of ordinary engines to those of 
more improved design which are now in use, we find the latter to 
have nearly always surface condensers. A distinct saving of fuel 
of from 12 to 15 per cent. may be obtained by using these appli- 
ances in sea-going steamers. In the first place you save the heat 
ordinarily lost by blowing off, which is from 7 to 10 per cent. of 
the total heat absorbed by the boiler. Then again the boiler is 
kept much cleaner, and therefore more effective, and finally, with 
easy firing more water is evaporated per pound of coal than when 
- forcing ot fires is resorted to. This was proved by certain experi- 
ments made upon a marine boiler at Sir William Armstrong's 
works, in 1858. When 26 lb. of West Hartley coal were burnt 
per square foot of great surface per hour, the evaporation per 
pound of coal was 9°9 lb. water; but when 23 lb. of coal were 
burnt in the same time, then the evaporation was increased to10°21b, 
In another experiment, when 10 per cent. less coal than a given 
amount was burnt in a given time, the quantity of steam pro- 
duced was only reduced 4 percent ; in other words the evaporation 
per pound of coal was increased 6% per cent. 

Surface condensers are not required in the navigation of rivers 
and lakes, of which the water is comparatively pure, and where, 
with ordinary engines, little or no blowing off would be necessary 
to keep the boiler clean. On the other hand they are absolutely 
necessary for sea-going steamers using steam of more than 50 Ib. 
pressure, otherwise the salts of maguesia and lime, being insoluble 
at the temperature due to this pressure, form large and injurious 
deposits. It has been found that if, by means of surface conden- 
sation, the water in a boiler was kept apparently very pure, it 
often happened that the iron of the boiler has begun to be 
eaten away in a peculiar manner. This can be prevented in 
several ways. (1) By reducing the purity of the water, and thus 
allowing a thin coating of sediment to form upon the inuer surface 
of the boiler ; (2) by a change of water every two or three days; 
and thirdly, by placing zine plates in different parts of the boiler, 
By means of zinc plates the boiler can be kept perfectly clean, 
while yet the iron is preserved. They are therefore frequently 
used. The quantity of zinc required is about one pound per 
nominal horse power; this becomes destroyed in from three to 
four months and must be replaced. The cost of the zinc during 
twelve months in less than 2s, per nominal horse power, and its 
action is very reliable and satisfactory. 

The explanation usually assigned to this phenomenon is that a 

galvanic and a chemical action takes place, owing to the feed- 
water being in contact with copper and brass as well as with 
iron. The oil and grease mixed up with tae feed-water either 
contain, or become changed into certain acids, which are lodged 
in the boiler, and as the zinc is galvanically soluble before the 
iron, the former is acted upon and the latter preserved. 
_ Asimilar action destroys iron bolts and other small pieces of 
iron very rapidly if they are attached to brass cocks, copper pipes, 
or other articles of brass or copper, especially if sea or bilge water 
finds its way between the iron and brass, which are yet in 
electrical contact. But the action is slow if the iron is of much 
larger dimensions than the brass or copper, For instance, brass 
fittings attached to a boiler or the side of a ship evince only a very 
slow action upon the surface in contact. 

The tubes which generally form the cooling surface of the con- 
denser are of thin brass, about No, 17 wire gauge, from jin. to 
lin. diameter, and from 6ft. to 10ft. . Such is the practice 
in the north of England. The total tube surface pn never 
exceed half the heating surface of the or sixteen times 
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both ends, but if in a vertical position they seem to be rather more | 


effective. 
contact with the more heated part of them, as it is itself becom- 
ing warmer, and it is thus capable of taking up additional heat. 
There are cases where the circulating water leaves vertical con- 
densers at a temperature above that of the hot well. 

It is very desirable that the lower part of the condenser should 
be made accessible for cleaning out from time to time, as an 
accumulation of grease, rust, and other impurities are generally 
found. The tubes are fastened at both ends in such a way that 
they can freely expand lengthways. This is effected either by 
means of small stuffing boxes, or india-rubber or wood packing 
Wood seems to be properly more in use in the north of 
England than any other method of fastening. Wooden rings or 
ferrules are compressed in a simple machine, put over the ends of 
the tubes, and inserted into the tube plate. The water, acting 
upon the compressed wood, expands it and makes a perfectly tight 
joint. Packing with india rubber rings is probably the simplest 
method. The rings are slipped over the ends of tubes and fill at 
the same time recesses in the tube plate ; the vacuum in the con- 
denser sucks the rings tightly into their places, and leakage rarely 
occurs. The method of fastening by means of small stuffing-boxes 
is similar to the plan introduced by Hall, the originator of sur- 
face condensers. The packing is composed of specially prepared 
cord, and the gland is only a piece of screwed tube, with a notch 
cut across one end, so that it may be screwed into its place by 
means of a suitable key. 

The pump used to drive the cold water through the tubes, and 
called the circulating pump, is similar to the air pump, and worked 
in the same way by the engines themselves, as long as the latter 
are made of moderate power, say not above 150 nominal horse. 
But if the engines are much larger a separate donkey engine is 
ordinarily used to work the circulating pump. It is in that case 
usually a centrifugal or other rotary pump. Thus arranged, 
the small engine can, in case of need, be worked at a high speed 
although the main engine is going quite easy, or entirely stopped. 
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It may be also used to take water from the bilge or from ballast tanks, 
as well as from the side of the ship. The pumping from the bilge 
becomes of the greatest importance in case of damage and leakage 
in the bottom or sides of the ship. 

I now come to consider the question of economy of fuel. By 
simply applying surface condensers to ordinary engines instead of 
jet condensers, the quantity of coal required per indicated 
horse power per hour is reduced from, say, 4 lb. to a little 
below 35 Ib. By means of a high degree of expansion 
and a pressure of at least 60 lb. per square inch, steamers now 
running have achieved a consumption of even less than 2 lb, 
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No doubt the consumption will come down to 1} Ib. per indicated 
horse power per hour. To effect this it will probably be necessary 
to have a boiler pressure of 100 lb. per square inch, and from 
eighteen to twenty expansions. Supposing the extreme case of, say, 
150 lb. pressure and twenty-five expansions, we obtain 1 lb. 
of coal per indicated horse power per hour; and this seems, as far 


The water in passing up through the tubes comes in | 


' section, is about 400 square feet in area. 


as we can see, to be the furthest limit to which economy of fuel | 


can possibly be carried with our present knowledge. The economy 
obtainable by expansion or pressure beyond this supposed limit is 
so small, and the difficulties of making boilers strong enough, and 
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in preventing the condensation of steam to be expanded more than 
twenty-five times, are so great, that it seems useless to hope for 
greater economy than this in our generation. 

Wesometimes meet with facts which seem at first sight directly 
contrary to what is generally regarded as scientifically correct. 
Most of them can, on investigation, be easily explained. For 
instance, H.M.S. Terrible, burnt 4°33 lb. of coal per indicated 
horse power per hour when her engines were in full gear, but 
when a high degree of expansion was attempted the consumption 
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amounted to6"42, or nearly one-half more perindicated horse power, 


when working expansively than when working in full gear. Similar 
results were obtained from the Rosamond. The consumption per 
indicated horse power per hour was in this case 5 lb. when working 
in full gear, but when working expansively it was 8lb. The 
explanation of this phenomena, and many other similar ones, 
is that if pistons or slides are leaking, then the proportion of waste 
of steam to the power indicated is much greater when working 
expansively than when in full gear, because the leak continues 
through the whole stroke. But the same unsatisfactory results 
have sometimes been yielded with perfectly tight pistons and slides. 
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The principal cause is probably this, viz., that if only a small 
quantity of low-pressure steam is admitted into a large slow 
working cylinder, a considerable part of this steam becomes con- 
densed. Of course any steam condensed before the end of the 
stroke represents power lost, and this loss is greater in proportion 
as the engines work slower. It is also great in proportion as the 
quantity of steam admitted at every stroke is s and as the 
water carried from the boiler with the steam through the yo me 
is large, and as the initial pressure is low. To prevent this loss 


entirely the steam must be kept perfectly dry until itis exhausted. 
Condensation in the eyli is prevented by steam jackets and 
superheating. It is necessary that the po leave the boiler 


of the steam is not less than 301b. per square inch, then a moderate 
amount of expansion, say three times, can be obtained without 
either jacket or superheater, especially with a quick running engine. 
For expansion up to six or eight times, a superheater will suffice 
without a jacket; but if you require a still higher expansion, 
then both superheater and steam jacket are necessary. The benefit 
of the superheater is limited, as the temperature of the steam 
must not be raised more than 60 deg. to 80 deg above the tempera- 
ture of saturated steam. If superheating is carried much further, 
then the steam becomes so hot and dry that it counteracts all 
lubrication in the cylinders and slide chests, and a rapid wearing 
and seizing of the surface ensues. Excessive heat acts also upon 
the superheater itself and renders it useless in a short time. To 
prevent destructive action of highly superheated steam upon 
cylinders and slides, saturated steam has sometimes been mixed 
with it by means of valves attached to the boiler and superheater ; 
any wished for temperature can thus be given to the mixture, 
But this does not prevent damage to the superheater, owing to the 
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high temperature within and without it. The way to make a 
satisfactory superheater is to give it a heating surface which does 
not exceed une-eighth of the heating surface of the boiler, and to 
arrange so that it is always open to the boiler, and that the 
steam must travel over all the surfaces, especially those most ex- 
posed to the heat. If it should appear, when at work, that the 
steam is too hot, then all that is required is to keep the water 
level higher in the boiler; this partially neutralises the action of 
the superheater. In the same way to lower the water level makes 
the steam drier and hotter. It is desirable to allow, where prac- 
ticable, a margin of 8in. or !0in. for raising or lowering the water 
level in the boiler. Two gauge glasses ought then to be used, one 
as low as possible and the other just above it, so that the water is 
always visible in one or the other of the glasses. 

For a greater number of expansions than eight or ten it is gene- 








Nos. 7 anp 8. 
rally necessary to have both superheater and steam-jackets, 
Where as much heat as possible is required to keep the cylinders 
from cooling, the jackets ought to take the steam from the hottest 
parts of the superheater. 

A considerable number of screw steamers have been built in 
the north of England to something like the following dimensions, 
and the whole of the indicator diagrams exhibited belong to simi- 
lar steamers, excepting Nos. 7, 8, and 12. The dimensions referred 
to are 220ft. length, 29ft. beam, and carrying upon a draft of about 
15ft. Gin. forward, and 17ft. Gin. aft, a cargo of 1200 tons. The 
engines are 100 nominal horse power, indicating 400 in ordinary 
working, and by means of them eight and a-half knots per hour 
are attained without sails. The immersed midship, or largest 
In the following formula 
for calculating speed of ships the coefficient is therefore eight and 
a-half. 





Speed =coeflicient X i/indicated horse power, 
Varea of immersion midship, 
section in square feet. 
The coefficient varies according to the following conditions, viz., 
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No, 9 
it is greater for a laden screw than fora light one, for a large 
ship than for a small one, for well built screw engines than for 
feathering paddles, for feathering paddles than for common ones. 
In short or full bodied ships the coefficient is greater as the speed 
is slower. The highest coefficient which may be counted on is 
nine, and belongs to ships whose lines are suited to their speed, 
such ships being upwards of 200ft. long, and their draft not being 
less than two-fifths of their beam, their engines being well built 
screw engines, their propellers not being less in diameter than 1°5 
Vindicated horse, the pitch not being more than 1°6 times the 
diameter, the surface of the gee if quick running engines, 
not being more than quarter of a complete thread of the screw, 
and if slow running not being more than one-third. The coefficient 
eight and a-half is applicable to very good vessels, driven either 
by screws or feathering wheels, the latter having a suitable im- 
mersion to allow efficient action. The coefficients seven and a-half 
and eight may be used for ordinary paddle-wheel and screw vessels ; 
they will be able to realise these speeds when light, a condition 
unfavourable to screws ; but the mean draught should not be less 
than quarter of the beam. The general arrangements must not, 
however, have any great faults, or still lower speeds will be ob- 
tained. 

The coefficients for light draught boats range from six to seven. 
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In cases where the draught is less than one-tenth of the beam, six is 
a fair estimate, and seven if the draught is not less than one- 
eighth thereof, and all other arrangements are favourable. The 
above formula is one of the simplest which can be used for the 
determination of the speed of sveamers, but care is required in 
selecting the coefficients. These ought to be corrected in each par- 
ticular case from actual trials. Some of the lowest coefficients I 
have found belong to the floating batteries, Glatton and 


Meteor. The former was built to the following dimensio 
viz., 172ft, Gin. - “¥ 2hin. beam, 8ft, 4in. draught derpeniend 
Sft. 8in. aft. speed obtained was and 
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the coefficient 3°67. The indicated horse power was 693, and the 
immersed midship section was 379 square feet, and the displace-, 
ment was 1640 tons. The propeller was very coarse, and the slip 
was 74 per cent. The case of the Meteor was a little more 
favourable. She was the same length, but 15}in. less beam ; she 
was also in better trim, her draught forward being 6ft. 5in. and aft 
8ft. Her speed was 5? knots, and the coefficient was 4°82. The 
indicated horse power was 529, the immersed section 310 square 
feet, and the displacement 1346 tons. Her propeller was not quite 
so coarse, and the slip was 66 per cent. These ships were built in 
1855. Had they been built now they would, no doubt, have been 
fitted with twin screws. The screws which were put on were only 
6ft. in diameter, and consequently great slips were unavoidable. 
With finer pitched twin screws the slip woulibats been very much 
reduced, probably one-half, and the speed of the vessels increased 
15 to 20 per cent. 

The steamer to which the indicator diagrams No. 10 belong, 
closely resembles the ordinary sized cargo steamers before de- 
scribed, but the diagrams were taken at a rather higher speed than 
usual, namely 9°4 knots per hour. The engines were making at 
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the time 75 revolutions; the indicated power was 553, and the area 
of the immersed mid-ship section 408 square feet. Our formula 
would, in this case, yield a coefficient of 8°5. The other data are 
as follows:—length between perpendiculars, 214ft. 6in.; beam, 29ft. 
3in.; depth of hold, 17ft. 9in.; draft, 15ft. 9in. forward and 17ft. 7in. 
aft; displacement, 2060 tons; dead weight on board, 1150 tons; 2 cy- 
linders, 40in. diameter; stroke, 33in.; boiler pressure when blowing 
off, 35 lb; and when indicator diagrams No. 10 were taken, 29 lb.; 
vacuum, 25in.; heating surface, 1526 square feet; grate surface, 60 
square feet. The same engines when running at 65 revolutions per 
minute drove the ship 8°16 knots, the indicated horse power being 
408, the coefficient 8°16, and the same as the speed. The equations 
stand as follows :— 












94=8 Ving 
V408 

$'16=8'16 Vag 
¥ 408 


When the engines were indicating 408-horse power the coals 
were carefully weighed, over three and a-half hours, and the con- 
sumption was found to be 30 ewt., or 960 lb. per hour, or 2°35 lb. 
per indicated horse per hour. The steam was cut off at one-fifth 
of the stroke by means of Corliss valves. About the same results 
would have been obtained with expansion slides, working upon the 
back of ordinary slides. These should be, however, of sufficient 
length to make the steam ports as short as possible. 

Diagrams No, 1 to 6 are from compound engines, where the con- 
sumption was scarcely above 2lb. per indicated horse power per 
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hour. No expansion gear was used, but the links attached to both 
high and low pressure slides were drawn back, so as to cut off at 
about half stroke. The diameter of the cylinders 27in, and 54in. 
respectively, and the expansion of the steam was eight times. The 
final pressure in the large cylinder wasa little below the pressure 
due to eight expansions, on account of the steam passing through 
areceiver. The diagrams 5and 6 exhibit the action of the receiver, 
the motion being taken from the low pressure crosshead, and the 
pressures from the receiver. The cranks of the engines were at 
right angles. ‘ ’ 

Nos. 7 and 8 diagrams belong to another compound engine, with 
two cylinders working upon cranks set at 135 deg. in regard to each 
other. Both cylinders had the same stroke, but the area of the 
larger piston was 3°2 times that of the smaller. The small cylin- 
der was fitted with a separate expansion valve. The consumption 
of fuel, with a total expansion of about seven times, was 2} Ib. per 
indicated horse power per hour. No. 9 diagrams are from another 
Corliss engine; ut the result is not so good as in the cases already 

ti , the ption being about 2 1b. No. 11 diagrams 
were from a ship and engines similar to No. 10; but the result, both 
as to speed and consumption, comes out alittle better, the latter 
having 8°5 as coefficient for speed and the former 8°7. No, 12 are 
diagrams showing various degrees of cut-off taken from engines with 
ordinary slides with expansion slides on their backs. 

Referring to the sketches setting forth various arrangements of 
high and low-pressure cylinders in marine engines, I may state 
that all have been built, except a i No. 9and 10. No. 8 has, 
I believe, been made only in Scotland, but the others have been 
constructed on the Tyne and in many other parts of the country. 
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The arrangements of Nos. 1 and 2 seem to be generally preferred / 


on account of their simplicity and the very satisfactory results 


obtained from them, Nos, 3 and 4 require balancing to prevent 
stopping at the centres when starting. No. 5 is a favourite plan 
for converting ordinary into compound engines. It is done simply 
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by placing high-pressure cylinders above the old cylinders, the 
piston rods and slide rods being continued through so as_ to work 
the new pistons and slides together with the old ones. No. 6 is 
an arrangement in which each pair of high and low-pressure 
linders is coupled to the same crosshead. A heavy wear upon 
the guides is the consequence, as the two pistons do not always 
act with equal force. In 
No. 7 there are two low ; 
eae cylinders to each { : 
igh pressure one, and ! 
therefore the strains upon 
the crosshead are perfectly 
balanced; but the number 
of parts are objectionable. 
Nos. 8 and 9 are similar to 
No. 7; but the levers give 
facility for transmitting the ~— 
strains from the pistons to ‘aoe 
the connecting rods, an 
advantage lacking in No. 7. 
No. 9 seems to be the best 
arrangement for transmitt- 
ing the strains easily, and 
with the least loss from 
friction, to the connecting 
rods and shafts. No. 10 is 
so designed that each set 
of high and low-pressure 
cylinders has the shortest 
possible steam passages, by 
exhausting from the under 
side of the high pressure to the under side of the correspondin; 
low-pressure cylinder, that is straight across. No. 11 is us 
for very large engines, both cylinders working upon one crank, 















































We will now consider the diagrams intended to exhibit the 
irregular action of the forces as applied to turn the shaft. The 

iagrams are constructed 
in the following way, viz., 
the leverage possessed by 
each crank in its various 
positions as regards rotary 
power is multiplied by the 
pressure upon the piston 
at the same points of the 
stroke. To this pressure 
is added, or from it is 
subtracted, the weights of 
the moving parts according 
as they are going up or 
down. The products are 
set off in corresponding 
distances from the centre. 
A circle is described with 
a radius a s the 
average of these products, 
showing at what part of 
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gaining and where 
it a retardation takes place. 
[A signifies acceleration, 
and R retardation.}_ The 
effect of this irregularity 

occurring several times 

during each revolution was 

No. 11 shown very distinctly by 

0, it. a dynamometer diagram, 

taken from the shaft of H.M.S. Rattler. This showed that 
during each revolution of the engine the force exerted by the 
ropeller upon the ship varied from 2} to 43 tons, the mean being 
Bt t tons. To produce this irregularity the propeller must have 
moved during a short’s of time with more, and then again 
with less - When moving more quickly there would be 
increased slip, and consequent of waste power; when moving less 
quickly than the average 8 the powerof the engine would be, to 
a greater extent, absorbed by fricti resistance of pumps, &c. I 
have calculated the probable loss of in steamships from this 
change in velocity of the propeller, and I find that in ordi cases 
it may be as far as a quarter knot per hour, and in ve cases 
even aknot. To correct this disadvantage fly-wheels have 
been and it has been found that screw engines with only one 
crank, suchas represented in sketch No. 4, have given most satisfac- 
tory results when fitted witha see: *6 pee In some engines the 
weight of this fly-wheel has been made over a hundredweight per 
nominal horse power. The principal objection is that the carry- 
ing power of the ship is ished, but this reduction in the 
weight of cargo does not, asa rule, exceed half per cent. in large 


ships, and one per cent. in small ones. The advantage gained is 
a more even motion throughout, and therefore less wear and tear ; 





the fly-wheel also does the work of a governor, and can be used at 
Oe a Ee ee ee a 
round by hand, and for balancing the weights. I therefore thi 

fly-wheels might be applied with advantage to screw engines run- 





ing at a moderate speed, and working very expansively, espe- 
cially if having only one crank. ‘eitogl 
® (Mr. Wallau then went on to describe certain boilers already 
illustrated in our rv .| He stated that the plates of the barrel 
are #in. thick, and double riveted with inch rivets. Sometimes 
the longitudinal seams only are double riveted. Instead of form- 
ing the hoops of the cylindrical part of a boiler by riveting, it 
has been proposed to roll them out of the solid, in the same way 











as tires are made. There seems little doubt but that moderate 
diameters and widths could be formed in this way, and it would 
be Pn grang wy to riveting or welding. Some boilers now being 
built on the Tyne are com d of l}in. plates, the boiler about 
16ft. Gin. in diameter. e principal reason why boilers were 
first made cylindrical was that stays between the sides, top, and 
bottom might be dispensed with Rectangular flat-sided boilers, 
when stayed to resist more than 40 lb. pressure, are so crowded 
with stays that it is impossible to examine, clean, or repair them 
properly from the inside ; and therefore boilers intended for even 
a moderate pressure are often made cylindrical for the sake of 
accessibility. In order to do away with large diameters, and to 
have a more convenient and workable size of plate, Mr. Crawford, 
of Newcastle, has lately designed and patented a < ome marine 
boiler which has been described in the principal engineering 
papers, and of which a model was exhibited. All the parts ex- 
posed to pressure are cylindrical ; there are but few stays, and 
these in the main vod containing the tubes. The sides of the 





furnace and the flame-box are lined with fire-brick. This prevents 
too much heat passing into the surrounding tank. This tank is 
used as a feed-heater, and is not intended to resist any pressure. 
Of the many good points of this boiler easy manufacture and easy 
acccessibility are noticeable. For an efficient marine boiler every 
pound of coal burnt per hour ought to have two square feet of 
heating surface and eight square inches of fire grate; and if the 
boiler is kept clean it will then evaporate 8} lb. of water with 
good north country coal and 9 lb. with Welsh coal. I wish to 
explain, in conclusion, that this paper is intended to discuss some 
of the more important questions only which affect marine engines 
at present in use. New engines of any considerable size and 
importance, ought to be on the high and low-pressure principle, 
running with a speed of piston of about 400ft. per minute. Twin 
screws may be used with advantage where there is not sufficien 

draught for a single screw, otherwise the single screw as already 
described is preferable, being both cheaper, simpler, and more 
compact. Twin screws are more liable to break by striking 
against quay walls, &c.; they often require two tunnels, and 
thereby occupy too much space in the ship’s hold. Paddles should 
be used for boats of little draught, especially if they are often 
required to stop and start quickly, an operation much better per- 
formed by them than by screws. 





ASSOCIATION OF ENGINEERS IN GLASGOW.—The closing meeting 
of this Association for this session was held in the Religious In- 
stitution Rooms, on Tuesday evening, the 17th inst., Mr. John 
Page, C.E., vice-president, in the chair ; when the president, Mr. 
W. G. Bowser, read a paper descriptive of Miller’s patent Ameri- 
can safety cast iron boiler, just introduced into this country, and 
being made by Messrs. J. Lawson, Son, and Co., of Glasgow. The 
paper was illustrated with scale drawings, and the subject well 

i d, the bers thinking it a decidedly improved construc- 
= of boiler. The usual votes of thanks brought the meeting to 
a close. 

RECENT ELECTIONS AT THE INSTITUTION OF CrviL ENGINEERS.— 
At the last business meeting of the members of this society for 
the session 1869-70, which was held on Tuesday, the 24th inst., 
Mr. Charles B. Vignoles, F.R.S., president, in the chair, twenty- 
four candidates were balloted for and declared to be duly elected, 
including seven members, viz. :—Mr. John Bower, Dublin; Mr. 
George Buchanan, Westminster ; Mr. William Janvrin Du Port, 
late chief engineer of the Victoria Dock Company, Singapore ; Mr. 
James Barry Farrell, Wexford ; Mr. John Hill, Ennis; Mr. Carl 
Siemens, Westminster; and Mr. Robert Tyndall, executive 
engineer, P.W.D., India. Seventeen gentlemen were elected 
associates, viz. :—Mr. John Collier, Salters’ Hall ; Mr. Frederick 
Colyer, Leman-street; Mr. Joseph Samuel Forbes, engineer of the 
Trent and Mersey Navigation, Shelton ; Mr. John Lawton Had- 
dan, engineer-in-chief for Syria and the Lebanon ; Mr. Charles 

engineering staff of the Peninsular and Oriental Steam Navi- 
gation Company, Southampton; Mr. Arthur Samuel Hamand, 
Birmingham ; Mr. Alfred Chalmers Lawford, executive engineer, 
P.W.D., India; Mr. Matthie Charles Mackinnon, Adelphi; Mr. 
Edward a Dundalk and Greenore Railway Pier and Har- 
bour Works ; Mr. Charles Robert Manners, Inverness ; Mr. Angus 
Nicolson, Skipton Castle, Yorkshire; Mr. Robert Pitt, Newark 
Foundry, ; Mr. John Rotheroe, King William-street ; Mr. 
Charles Edward ee Lieut. B.S.C., executive engineer, 
P.W.D., India ; Mr. William Stroudley, locomotive superintendent 
of the London, Brighton, and South Coast Railway; Mr. Henry 
Hay Wake, Sunderland ; and Mr. Richard Harris Willi St. 
Austell. A report was brought L from the council stating that, 
under the provisions of Section IV. of the bye laws, the following 
candidates had been admitted students of the Institution since the 
last announcement :—Messrs. H. E. R. H , F. J. Odling, and 
H. J. Pratt. During the session just concluded there have been 
added to the register of the Institution forty-two members and 
114 associates, while the council have admitted fifty-six students. 
The numbers ton ten ne oe ee are — o— 
honorary mem members, i an 
students, or a total of 1899 of all as against 1758 at the 
same date last year, or an increase in the interval of upwards of 
8 per cent, 
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Grants and Dates of Provisional Protection for Six Months. 


721. Jonn Wricut, Broad-street, Islington, Birmingham, “ jew appa- 

—_ for watering gardens, lawns, and other purposes.”—11th March, 
870. 

983 JonaTHaN Sevrers, Preston, bi “T its in ma- 
chinery for turning, oats. Boa and boring wood and other 
substances, and in machinery for preparing cutters or tools for turn- 
ing.”—3lst March, 1870. 

1209. Writ1am Epwarp Gevee, Wellington-street, Strand, London, “An 
oak cena in rolling mills or machines for manufacturing round 

iron.” — A , from Hyacinthe Vigour, 

Charleville, Ardennes, 


1215. CHRISTOPHER Woop, Seenieshem, “Improvements in apparatus 
for absorbing the overflow of oil in hydrocarbon and other lamps.”—A 
communication from Leon Eugene Cameron Moore and James Shockey 
Hamilton, Pittston, Pennsylvania, U.8.—27th April, 1870. 

1241, Apsatom Evans, Wolverhampton, Staffordshire, ‘‘A new auto- 
a vase or depot ‘for holding coals or other substances.”—30th April, 


1264. a IncrAM, Marylebone-road, London, “ Improved apparatus 
for regulating the lift of railwa: -—- other carriage windows.” 
1285. JosepH Bryan Hickmort, lisle, Cumberland, “Improvements 
the manufacture of gas and coke, and in the apparatus to be 
employed in the same manufacture.” 
1287. ALFRED VINCENT NEwTon, by ‘lane, London, “ Improve- 
for seeds.”—-A communication 








from Frederic Wepuemn, Paris, 

1289. Jonn Henry Jouwson, Lincoln’s-inn-fields, London, ‘‘Improvements 
in safes, chests, bank vaults, and other like structures.”—A communi- 
cation from Theodore Hyatt, New York, U.S. 

1291. Freperick Hart, Bourton, Dorsetshire, “Improvements in 
— for chamfering and moulding, and in means conn with 

1293. Witt1aM THornton, Nottingham, “Improvements in the manu- 
facture or production of gaiters, cuffs, mitts, or other similar articles.” 
— 5th May, 1870. 

1295. ABRAHAM Rup.ey, West-square, St. George’s-road, Southwark, 
Surrey, “‘ A new or improved pipe wrench.” 

1296. Epwin CxiarKk, West Westminst «‘ Improve- 
ments in the method of constructing piers, breakwaters, wharves, 
cofferdams, river and sea walls, and other works in water.” 

1297. RoBert Leake, Manchester, “Impr 
etching or engraving rollers for calico printers.” 

1298, James Tester, Hurst Green, Sussex, “‘ Improvements in machinery 
for cutting chaff and other similar vegetable substances.” 

1299. Davip WALKER, Leith, Midlothian, N.B., “ Improvements in appa- 
ratus or arrangements for preventing or reducing the production of 
smoke in furnaces.” 

1300. Epwarp Tuomas Kirkpatrick, Brussels, Belgium, “‘A new or 
improved mode of producing oxygen gas at the ordinary temperature 
of the air or at a higher temperature.” 

1301. Warren Toompson, Cloa cine London, | ” “Improvements in appa- 
ratus for recording electric telegraph si, 

1302. Samuet CunuiFre Lister and JoHN BINSON, Bradford, Yorkshire, 
*‘ Improvements in double-pile fabrics.” 

1303. ALEXANDER Hiitt Macwnasr, Prince Consort- -place, Leith, N.B., 
‘* Improvements in the permanent way of railways.” 

1304. THomas Dow, Redhill, Surrey, “Improvements in obtaining and 
applying heat, and in furnaces employed therein, also in utilising a 
product resulting therefrom.”—6th May, 1870. 

1305. Witt1aM Taomas Biake, City-road, London, and Micnar. Hyams, 
Bath-street, London, “ Improving the sanitary construction of tobacco 
pipes arranged for the purpose of entirely ae the nicotine 
juice from entering the mouth of the smoker, and to form means of 
egress for such juice.” 

1306. Henry Brooke, ees, Yorkshire, “‘A new or improved 
drain-pipe rest and subsoil drai 

1311. Ropert Weare, Sonvestiownder- guna, Staffordshire, “‘Improve- 
ments in apparatus for receiving and treating sewage and other noxious 
matters.” 

1312. Lupwic Monn, Farnworth-within-Widnes, Lancashire, and James 
HARGREAVES, Appletoa-within-Widnes, Lancashire, ‘* Improvements in 
the manufacture of chlorine.” 

1313. Witu1am Ropert Lake, South ton-buildings, London, “An 
improved stamping apparatus chiefly de igned for i names 
addresses, dates, and numbers = letters, envelopes, and other 

wort communication from Messrs. Towle and Harding, New 
(or! 

1314. Asttey Paston Price, Lincoln’s-inn-fields, London, ‘‘Improve- 

ments in the treatment of sewage and in the production of 


manures. 
1315. Emite GuENtN, Henrietta-street, Covent Garden, London, “Im- 
ts in the of and other plasters, and 
machinery for the same.”—A communication from Paul Rigollot, Paris. 








hinery for 














—ith May, 1870. 
318. Georce SrorHert Penny, Cheltenham, Gloucestershire, ‘‘Im- 
provements applicable to cabinet stereoscopes and other similar appa- 
ratus.” 
1319. Jonn Speicut, Bradford, Yorkshire, ‘I its in hi 





or ans for spinning, twisting, and roving worsted or other fibrous 
substances, 

1320. Joun Isaac Evans, aie syee, Glamorganshire, * Animproved 
brushing machine for cleaning tin plates.” 

1321. Epwrs Wuirworts, Groombridge, Sussex, “‘ Improvements in 
rotary engines.” 

1323. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘Improve- 
ments in the means or method of securing or locking screw bolts and 
| ort ”—A communication from Robinson Rutter, Vallejo Solano, 

1825. = "McENTEx boner Loop Bridge Mills, lontg ce teal Down, 
Ireland, ‘‘Impr y for sp or twisting flax, 
hemp, jute, and other inal substances. ” 

1326. Conan Brook, Meltham Mills, near Huddersfield, Yorkshire, 
** An improvement in the manufacture of sewing thread.”—9th May, 
1870. 

1327. Epwarp Avucustus INGLEFIELD, Grove-end-road, St. John’s-wood, 
London, “‘ Improvements in s' g tell-tales for vessels.” 

1329. BERNARD HtPpoLyTe Guusmaee, Brussels, Belgium, “ Impreve- 
ments in cocks.” 

1330. Henry Aitken, Falkirk, Stirling, N.B., “Im 
chinery or bere for breaking uw , disintegrati 
lumps or cl f soil in the process o’ “agriculture 

1331. WiLt1amM Hunt, Castleford, near Normanton, Yorkshire, “A new 
or improved detergent compound to be used in the manufacture 
of soap and for cleansing wool and woollen goods, and for other like 





vements in ma- 
g, or pulverising 


* h, 


1348. Epwiy Sirs, “ Improvements in locking or securing 
nuts for screw bults employed for railway or other purposes.” 

1349. WittiaM EnccuMBE LE, Welbeck-street, pag ee 
London, _ Improvements in structures tural 


, London, and Jouw Isaac Ben- 


1350. Peanes Perry, Fenchurch. 
the preservation of 


street, 
covcH, Hackney, London, “‘ Improvements in 
eats.” 


meats. 
1351. Witt1am Epwarp Newtow, Chancery-lane, London, ‘‘Improved 
for — iy % nails. ”"—A communication from 

Sebastien Sch n, tts, U.S. 

1352. Epwarp ce hy — VAUGHAN, Chancery-lane, London, 
7 Improvements in the construction of and methods of working gas 

—A tion from Lars Albert Leonard Sdéderstrom 
and George Alexander Dick, Paris.—1lth May, 1870. 

1354. Georce WILLIAM Wiawer, St. Swithin’s-lane, London, “‘ Improve- 
ments in deodorising and purifying sewage and in making manure 
therefrom.” 

1356. Joun Frank Rocers, Featherst , Holborn, London, 

pro \ 

1358. Joun Henry Jounson, Lincoln’s-inn-fields, London, “An im- 
proved construction and arrangement of grate bars.”—A communica- 
tion from Jonathan Cone, Bristol, Pennsylvania, U.S., and John 
McEldery, Jersey, U.S 

8610. JonN ieret "JOHNSON, Linculn’s-inn-fields, London, “ Improve- 
ments in projectiles.”—A communication from’ Abiatha Fales Potter, 
San Fran , California, U.S. 

1362. Georcr Fawcus and Georce Lunoe, North Shields, Northumber- 
land, ‘‘ Improvements in the coatings for iron ships.”—12th May, 1870. 








hy ila? 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
1345. Witu1am Ropert Lake, South ton-buildi London, “Im- 
rovements in dle-wheels.”—A communication from William F. 
owlton and Marshall McComb, St. Cloud, Minnesota, U.S.—11th 
May, 1870. 

1385. Perer JensEN, Chancery-lane, London, ‘‘The writing ball, being 
improvements in means for writing and telegraphic purposes.”—A 
ae from Malling Hansen, Copenhagen, Denmark.—l4th 

lay, 1870 


Patents on which the Stamp Duty of £50 has been Paid. 


1467. Su1on Recan, Leeds, Yorkshire, ‘‘ Marine and land boilers, &c.”— 
17th May, 1567. 

1454. Joun Martin STan.ey, Chancery-lane, London, “‘ Blast furnaces.” 
—16th May, 1867. 

1468. Epwarp Wess, Worcester, ‘‘ Looms for weaving hair cloth, &c.”— 
17th May, 1867. 

1485. JAMES LEE, Norton, Belle Sauvage-yard, Ludgate-hil], London, 

rying grain.”—18th May, 1867. 

1502. JoserH Davies, High Park- road, Smethwick, ‘‘ Folding paper.”— 
2ist May, 1867. 

1504. Joun Govucu, Kirby-street, Hatton Garden, London, “ Arming 
presses.” —21st May, 1867. 

1532. CHaRLes WittiaM Siemens, Great George-street, Westminster, 
“ Telegraphy.”—23rd May, 1867. 

1540. Louis Sruckenscumipt, Seething-lane, London, ‘ Warehuusing 
grain.”—23rd May, 1867. 

1559. WILLIAM PRICE Struve, Cwm Avon, Taibach, South Wales, “ Cal- 
cining copper ores.”—25th May, 1367. 

1489. THomas McComas, Old Broad-street, London, “ Raising sunken 
vessels.” —20th May, 1867. 

1499. Wituiam McIntyre Cranston, Upper Thames-street, London, 
“ Reaping and mowing machines.”—20th May, 1867. 

1510. Samuet Hatt Foster and Taomas Bunney, Leicester, ‘* Looped 
fabrics.”—2lst May, 1867. 

1516. Joun Masson, Newcastle-upon-Tyne, ‘Sewing machines.”—2lst 
May, 1867. 

1561. Hersert Frost, sen., and Herbert Frost, jun., Manchester, 

“ Measuring fluids. 97th. May, 1867. 
1538. Tuomas Goopwrm Green, Church Gresley Pottery, Derbyshire, 
rthenware.”—23rd May, 1867. 

1616. James Hinks and JosepH Hiyxs, Birmingham, “ Lamps.”—31st 

May, 1867. 


Patents on which the Stamp Duty of £100 has been Paid. 

1687. Witt1am Epwarp Gepce, Wellington-street, Strand, London, 
“Seats, chairs, sofas, &c.”—7th July, 1863. 

1245. Rest Fenner and Witi1am Henry Hicat, Red Lion-court, London, 
Envelope folding machines.”—18th May, 1863. 

1248. CuarLes Barnarp, Jonn Bishop, CHARLES BaRNaRD, jun., and 
Goprrey BaRrnarp, Norfolk Ironworks, Norwich, “‘ Lawn mowing and 

rolling ines.”— 19th May, 1863. 

1267. Joun TaurRGoop MaRKALL, Field street, Whitechapel, London, 
“‘Wood-working machinery. *— 20th May, 1863. 

1262. JosEPn Gommaae, Nantes, France, ‘‘ Sewing machines.”—20th May, 

1863. 


1278. Epwarp Sonstapr, Loughborough Leicestershire, ‘‘ Purification of 
the metal magnesium.”—2lst May, 1863. 

129i. AucusTus WILLIAM HOFMANN, Fitzroy- square, London, “ Colouring 
matters for dyeing and Dablin’* 22nd May, 1863. 

1334. W1tL1AM Pauuiser, Dublin, ‘ Projectiles for ordnance.”—27/h May, 


1863. 
= WILitam SyeELL, Clement’s-inn, Westminster, ‘ Butt hinges. r= 2nd 
1998 2 Nous § Srurceon, Leeds, Yorkshire, ‘Steam hammers.”—23rd May, 
1863, 








Notices of Intention to Proceed with Patents. 


81. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Puddling iron.” 
—A communication from Auguste Ponsard. 1th January, 1870. 

94. ALFRED Aucustus HEty, Buckingham-street, Westminster, and Joun 
MARSHALL, Poplar, London, “ Facilitating human locomotion.” —12th 
January, 1870. 

115. ALBERT BERNARD ZiEscHANG and Freperick Louis Huco Scumunr, 
Nicholas-street, St. Peter’s-road, London, ‘‘ Breech-loading fire-arms.” 
117. WiiuiaM THORNLEY, Little Lever, Lancashire, SaMUEL SPENCER, 
Prestolee, Lancashire, and Joserpn Wricut, Gresford, Denbighshire, 

North Wales, ‘‘ Furnaces.”—13th January, 1870.4 

124. James WapswortH, Manchester, “ Steam boilers, &c.” 

126. WiLtiaM FRaNcIs ,REYNOLDs, Albert-square, Commercial-road, Rat- 
cliff, London, “ Ships’ logs and soun michines 

“Recording the number of 


131. Epwarp JAMES errs, Hammersmi 
passengers who travel in “omnibuses, &e.” 
134. Geruarp Lampen, Wylam, “ Shot, &c.”—15th January, 1870. 
138. Georce Baker, Bellefield, Birmingham Heath. Birmingham, 
“Cutting splints for matches. "17th Jan uary, 1870. 
145. Henry Bernovtt Bartow, Manchester, ‘Sizing yarns.”—A com- 
ication from William Lancaster. 





pur} 

1332. James Jones and Epwarp Ricuarp Dunx, West B 
Staffordshire, ‘“‘A new or improved metallic alloy for the bearings 
or brasses of "shafts, axles of Y other rotating bodies.” 

1333. BENJAMIN JosEPn EpwWaARps, aS ning ndon, “‘Im- 
provements in apparatus for nctographie pin prin 

1334. WiLttaM DANGERFIELD, Chalfo we pepeeeteente 
in walking-sticks and sticks oo ae on parasols, and other 
analogous articles.” 

1335. Witu1aM Rospert Laker, Southampton-buildings, London, “ Im- 
a in apparatus or machinery for making gas from liquid 

drocarbon for illuminating purposes.” — A communication from 
yroon Hopkins Tq Thomas Barbour, and Charles Cummingham 
Gienen New York, U.8. 

1336. Wirt1am Ropert Lake, Southampton-buildings, London, ‘ Im- 
provements in the prucess of bre ale and other malt liquors.”—A 
communication from James McCormick, Boston, Massachuse' Uv.8.— 
10th May, 1870. 

1337. FREDERICK sooonens, 6 eo! — Regent’s Park, London, 
“New perforated fire-bars, appli and steam 
boilers.” 

1338. Perer RoTHWwELL Jackson, Salford, hire, “‘ Imp: 
in the construction of a tal toothed —— os 

1339. ALEXANDRE AMEDEE IGNOL, Rue de Villiers, Paris, *‘ Improve- 
ments in writing music, and in the a — a therefor. 

1340. Hector AucusTe DUFRENE, South-stree bury, London, “An 
improved water meter, of which are apricas for other pur- 

7 — A communication from Jules jis, France. 
1341. Tuomas i a name, Hornch' : Ironworks, near Romford, 
Ma iamnaoreet, ment bee ved d 
An an 
tata tight ol oint to pi to Pipes and tubes.” Mie ti 
pe meee ome so House, Northampton, “Improvements 
<: Ta ins daa oo oe Lond in 
0) A on, «“ 
poe Hh ony whey A » “Improvements 
1946 a NICHOLSON, on London, and Jonw Warp Jones, 
e ——— Lond provements in fasten: windo’ 
doors, and other similar aapae ba 

1347. oun Weronraan Hans syiee Westn b West- 
m os bo rage magnetism 
on board oe mens in applying” sletristy or sls magnet 
mm e deviation of their compasses, and to produce electric 





+, 














149. Henry Woopcrort, Manchester, ‘‘ Rotary motion.”—A communica- 
tion from Joseph J ulien Chenal. 

150. Georce Gipson Bussey, Museum Works, Rye-lane, Peckham, 
Surrey, “‘ Ariel top.”—18th January, 1870. 

157. Epwarp Tuomas Hucues, Chancery-lane, London, nating sea 
sickness.” —A communication from Lorenzo Dow Newell. 

159. Epwarp THomas Hucues, Chancery-lane, London, ‘Looms for 
weaving.” —A communication from Isaac Edwin Newton. 

161. Joun Garretr Tonoue, South Chancery-lane, 
London, “‘ Prime movers.”—A communication from Edward Buss an 
Wilhelm Albert Buss. 

165. Henry ASHWORTH, Walsden, “ “Spinning and doubling cotton, &c.” 

169. Peter Currie, Birmingham. at and coat hooks.” 

171. Jonn James RICHARDSON, Rin “Grinding hackle, gill, card, &c.” 
—19th January, 1870. 

184. Witu1am Epwarp Gepce, Wellington-street, Strand, London, 
—— ig bread.”—A communication from Jean Joseph Auguste 

ou: 

188. Tomas James Smits, Fleet-street, London, “Cleansing, drawing, 

nt Sing wire.”—A communication from Jean Baptiste Auguste 
au 

193. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘“‘ Chains and 
chain cables.”—A communication from Augustin Onésime David.— 
2ist January, 1870. 

201. Joun Rosert JOHNSON, peggy nme , London, “ Photogra hy.” 

207. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ “ Blectro- 
motor for sewing machines.”—A communication from Gustave Henry 


Dervieu. 
210. Jouw Witi1am Eyres and Jonn Loneporrom, Leeds, ‘‘Ornamenting 
woven and felted fabrics.” —22nd January, 1870. 
471. Giovanni Batrime.ut, High-street, Southwark, Surrey, “‘ Lamps.” — 
17th February, 1870. 
496. Caar.tes Tuomas, Bristol, “‘ Soap frames.”—19th February, 
583. ALEXANDER MELVILLE CLARK, -lane, London, 7h: Wrought 
metal tubes.”—A communication from Claude ——— Barthélemy 
Brunon, and Gabriel Brunon.— 26th February, 1870. 
772, RiomARD Tonae, Manchester, ‘‘ Looms or weaving.”—16th March, 
793. FREDERICK AvGusTUS 


Barrow “‘ Evaporating, concen- 
plier mat i Ma: March 1870 
“Metal bushes for bung-holes of casks,” — 





trating, and 
857. Joun Moore, 
28rd March, 1870. 





902. Wittiam Gray and Tomas Bicorn, St. Philip's Works, Sheffield, 
“* Bushes for casks or barrels.”—28th March, 1870. 
923. Henry Bextuon Preston, Liverpool, “‘ Evaporating sugar.”—A 
communication from José Guardiola —30th Marck 1870. 
er a Suack.eton, Bradford, ‘‘ Heating or warming roums.”—7th 
pril, 1870. 

—_ ee Baker, Bridge-street, Norwich, *‘Tacks and nails.”—Sth 
pret, 1570. 

1173. JosepH ArmyTace Wave and Joan Cuerry, Hornsea, “ Roofing 
tiles, &c.”—22nd April, 1870. 

1186. Peter SPENCE, Newton- -heath, Manchester, “ Prussiate of potash, 
&e.”—23rd April, 187! 

1219. Witttam Robert Lake, Southampton-buildings, London, “‘ Clean- 
ing wool or hair.”—A communication from Charles F. A. Simonin and 
Edward W. Coffin.—27th April, 1870. 

1228. Morpecal Jerrerson, Bradford, ‘‘ Preparing and combing wool.”— 
29th April, 1870. 

1247. Joan Howarp Kipp, Bangor Iscoyd, ‘‘ Horseshoes, &c.” 

1255. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Buckles or bale 
ties.”—A communication from Eleazar Judson Beard. 

1256. W1LLiaM AnpeRson, Erith, ‘‘ Gearing for rolling mills.” 

1259. Epwin Rosert WeTHERED, Hythe, ** Saving life and property from 
fire.”—2nd May, 1870. 

1264. Taomas Brapsury, Shrewsbury, and Josern Bamrorp, Manchester, 
ae communication between passengers, gus and engine- 

ver. 

1269. Jonn Tinanorr, St. Petersburg, “‘ Preventing railway carriages 
running off the line.”—3rd May, 1870. 

1275. Cotin Pacer MatrHews, Grantham, “ Compound or preparation for 
the insides of casks and vessels.” 

1276. W ILLIAM Netson Hurcaryson, Wellesbourne, “ Railways and tram- 
ways.” —4th May, 1870. 

wh Davip Waker, Leith, ‘‘Smoke prevention in furnaces.”—6(h May, 


1335. Witttam Ropert Lake, Southampton-buildings, London, “ Making 
gas from liquid hydrocarbons for illuminating purposes.” —A communi- 
cation from Myron Hopkins Strong, Thomas Barbour, and Charles 
Cummingham Connor, New York, U.5.—10th May, 1870. 

1345, Wittiam Rogert Lake, Southampton-buildings, London, ‘‘ Paddle- 
wheels.”—A communication from William F. Knowlton and Marshall 
McComb.—11th May, 1870. 


All pome having an interest in o 
should leave partic in writing o 
= a office of the Commissioners of Patents, within fourteen 


ing any one of such applications 
their objections to such application 
ays of its 


List of Specifications a patiened during the Week ending 
May, 1870. 

741, 6d.; 2790, 1s.; 2806, 8d ; 2813, is. 2d.; 2820, le. 2d.; 2846, 8d.; 2847, 
8d.; 2854, 8d; 2555, 8d.; 2860, 10d.; 2864, 10d.; 9x65, 1s.; 2869, 1s.; 2872, 
6d.; 2878, 1s.; 2880, 6d.; 2589, 1s.; 3893, 10d., 2895, 101.; 2896, 10d.; 2900, 
10d.; 2904, 10d.; 2906, 10d.; 2909, 6d.; 2918, 6d.; 2/19, #d.; 2923, 1s. 6d.; 
2930, 10d.; 2033. 10d. ; 2937, 1s. 4d.; 2939, 18; 29047, Sd.; 2950, 4d.; 2953, 
4d.; 2954, "sds 2964, Is lod.; 2966, ; i7, 4d.; 2958, 4d.; 2970, 4d.; 
2971, 10d.; 2074, 4d.; 2977, 10d.; 297 2984, 4d.; v985, 4d.; 
2986, 4d.; 2987, 4d.; 2994, 4d.; 30v0, 41.; 3001, 44.; 
3u02, 4d.; 3005, 10d.; 3004, 4d.; Bull, 4d.; 3012, 4d.; 









— 101.; 
"lod. 
"301, 4d.; 









. 4d.; 
3008, 4d; 
3013, 4d; 3014, 4d.; ” 3016, &d.; Suls, 4d; 3019, 4d.; 3021, 4d.; $022, 4d.; 





3023, 8d.; 3036, 4d. 





*,* Specifications will be forwarded Ad post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made pavebio at the Post-office, 5, Hi “ 
Holborn, to Mr. Bennet oa ray = ye Patent-oflice, 
ampton-buildings, Chaucery-lane, Lon 


ABSTRACTS OF SPECIFICATIONS. 
The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, al the office of her Majesty’s Commissioners of Patents, 








Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
3205. J. MampEen, Oldham, “ Lubricators.”— Dated 5th November, 1869. 

The inventor grinds, cuts, or otherwise forms the neck of the lubri- 
cator as near as may be toa ‘true circle, and he fits therein or thereon a 
metal ferule, this ferule being by preference ground into its pli ace. The 
interposition of a very thin coating of cement, which may be of a desc: -4 
tion not liable to be softened by heat, will enable the ferule to be firmly 
fixed in position. In a modification of this method of attachment the 
inventor is enabled to ~~ entirely with the use of cement of any 
description. The ferule is tapped, that is to say, has a screw thread 
formed on its interior surface, und a metal plug or stopper is fitted to be 
secured into it. 

— © , Seanna, Sheffield, “‘ Furnaces and crucibles.” —Dated 5th Novem- 
r, 

The inventor proposes to form a furnace with two or more compart- 
ments, the first of which he uses as the fire-place in which the fuel is 
placed for combustion, and in the second or other compartment or com- 
partments, in which the products of combustion are raised to an incan- 
descent heat, he places the crucibles containing the steel or other 
metals to be melted. For charging the first compartment or fire-place 
with fuel the inventor provides it with a hopper at the top containing 
small coal, in the bottom of which hopper he fits a slide for regulating the 
supply of fuel. This slide may be walled by hand, or, in lieu of the slide, 
the necks of the hoppers may be fitted with rollers or screw bl: ades, which 
may be caused to rotate by machinery, for supplying the fuel to the fire- 
place in regular and uniform quantities. 

3207. J. TURNBULL, Glasgow, “‘ Steam engine cut-off gearing.”—Dated 5th 
November, 1869. 
a... consists in using in connection with the governor an epicyclic train 
sed either of spur or bevel g (according to the arrangement 
of t e engine), and the invention is applicable to those engines wherein 
double or covered slide valves are employed, that is to say, valves which 
have a sliding plate or a hinged Pa working over parts in the back of 
the valve proper. The pinion of the epicyclic train is carried in one arm 
of a lever, which lever is centred on the axis of the driving wheel of the 
train. The pinion carries a striking pin or tappet which, during a portion 
of its revolution, acts —_ a lift plate, this being in connection with rods 
attracted by levers to the spindles of the covers of the slide valves. The 
other part of the lever which carries the pinion of the epicyclic train is 
covered by rods and levers to the governor, and is raised and lowered by 
its action, this having the effect of varying the position of the lever and 
pinion of ‘the train, so that these are thrown to a small angle relatively 
with their normal position. 
$212. R. Doucias and L. Grant, Kirkaldy, ‘‘ Motive power engines.”—Dated 
5th November, 1869. 

This consists in the application of a lever, one end’of which is connected 
to the engine governor, and the other end bored so as to vibrate upon the 
spindle of the valve, or upon an intermediate or weight shaft. The cir- 
cumference or periphery of the eye of the lever is eccentric to its bore, 
and on this eccentric projecting eye another lever is fitted working slack 
upon it, and thus the second lever vibrates eccentrically to the valve 
spindle or weigh shaft. Upon this second lever two other links or levers 
are hinged, and to a pin passing through their extremities the rod from 
the engine, eccentric wrist plate, or aa apparatus for opening the valve, 
is attached. Upon the olar s extremities of the last-mentioned levers 
—- or tails are formed which catch upon other projecting pieces 

orming parts of two other levers, the points of which are connected by a 
pin and rod to the spring or other apparatus for closing the valve. 
3128, N. SHaw, Bau Claire, Wisconsin, U.S., “Generating steam.”—Dated 

8th November, 1869. 
consists, First, in conducting a current of water from a steam 

boiler under and at the sides of the fire under the boiler generating steam 
during such passage, and conducting the steam and water back into the 
boiler ; Secondly, in means employed for conducting a current of water 
from a steam boiler under and at the sides of the fire under said boiler, 
and conducting the water and steam generated during such passage back 
into the boiler ; Thirdly, in conducting a current of water from a steam 
boiler into and ‘through the space between the bridge-wall and said boiler, 
gen steam during such , and conducting the steam "and 
water into the boiler ; Fourthly, in means for 
a current of water into and through the space between the trldge wall 
and boiler, and conducting the water and steam generated during such 
passage back into the boiler : and, rets the construction and use of 
auxiliary grate-bars. By means 4 all ich the inventor is enabled to 
produce or generate more steam with less fuel, and at the same time pro- 
tect the grate-bars from burning out in rapidly. 
$237. J. W. Hackwort#, Darlington, “‘ Slide valves.”—Dated 10th November, 


1869. 

The object of these improvements is to obtain a large area of admission 
for the induction steam when the engine is on the centre. Thisis effected 
in one way by multiplying the lead by two or more parts, thereby securing 

a full pressure of steam on the piston at the shortest traverse or longest 
ade ex! or er ain See on snens Pete ere ot 208k OS 
an o valve; the principle, however, of this valve is capable of 
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being illustrated or practically carried out in various ways.—Not proceeded 

with. 

$240. F. B. Doerra, Victoria-street, Stand for rocking boring engines.” — 
Dated 10th November, 1869. 

This consists in constructing stands or carriages for rock-boring or 
excavating machines in such manner that an arrangement of sleeves or 
other parts for holding the boring engine in any required position or 
angle, is supported on a horizontal beam at sufficient height to leave a 
clear or open space beneath the machine, so that the men can pass under 
it and clear out rubbish or debris without difficulty; the necessity of 
keeping the machines idle for so long a period after blasting. as with the 
forms of stand hitherto employed, is thus dispensed with, and much time 
is thereby saved. 
$253. J. M. Rowan and T. R. Horton, “ Steam engines.”—Dated 11th 

November, 1869, 

This consists, First, in an improved arrangement of the valves, ports, 
and passages of compound steam engines; Secondly, their filling the 
spaces in the cylinder or in the — of steam engines with non- 
conducting materials ; Thirdly, their combining high-pressure and low- 
pressure cylinders with their passages and valves in an improved manner. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

$214. H. Livesey, Greenbank, Blackburn, “ Cirevlar velocipedes.”— Dated 

6th November, 1869. 

They are constructed somewhat on the velocipede principle, and con- 
sist, firstly, of a number of wheels of any diameter most convenient to 
the riders; these wheels are arranged round in u circle, inside of which 
circle, if preferred, is another circle of wheels, and, if preferred, another 
inside that one, and so on till sufficient wheels ure added to make the 
machine accommodate as many persons as may be thought desirable. 
These wheels run on a platform or tramway, and are connected together 
by a large frame in the form of aring or rings. This frame is made of iron 
orany other suitable material, and is properly braced and stayed together. 
Each wheel is furnished with an axle, the bearings of which are properly 
connected with the large frame aforesaid. Each wheel axle is furnished 
with one or two cranks, and each crank is worked by a foot of one of the 
riders ; the seats for the riders are adjustable, and placed a little above 
the periphery of each wheel, causing the whole ring to turn round pretty 
poe There isa cross handle above each wheel, wherewith to enable 

e rider more securely to keep his seat.— Not proceeded with. 
$200. C. pe V. Weis, Marseilles, ‘‘ Regulating screw propellers.”—Dated 

4th November, 1869. 

This consists in interposing between the action of any moderator 
already existing a small cylinder with a piston and rod. The piston rod 
of this small cylinder is put in communication with the steain valve of 
the large engine by means of cranks and shafts such as may be required 
by the arrangements of the engines on board. The steam is admitted 
either on the top or on the bottom of the piston of the little cylinder by a 
small slide valve or by cocks. This slide is put into motion by the 
action of the moderator itself. 
$210. F. Tasn, Gracechurch-strect, ‘* Bicycles.”— Dated 5th November, 1869. 

This consists in the addition of extra wheels a short distance on either 
side of the principal or minor wheel, but in such a manner as not to 
interfere with the lightness and speed of the machine, these wheels being 
fixed so as to run a short distance from the ground. —Not proceeded with. 
3221. 8S. Heat, Walsall, “Clipping hovses.”—Dated 9th November, 1869. 

A circular ended comb or plate being provided and mounted upon a 
handle, a revolving cutting wheel, with eight or other suitable number of 

oints, is caused to work in acircular direction upon the comb or plate 

yy means of a handle of proper size and construction with which it is 
fitted.— Not proceeded with. 

$229. A. E. Beacn, Stratford, U.S., “ Transporting parcels by atinospheric 

pressure.”—Dated 9th November, 1869. 

The inventor provides air tubes made of wood, metal, or other materiuls, 
of suitable size and strength, having a smooth interior. In some cases 
the interior of the tubes are lined with cloth or rubber, or other soft ma- 
terial. By means of a suitable blowing engine the inventor drives or 
draws a current of air through the tubes of sufficient force to buoy and 
carry along all letters, parcels, or other freight that may be deposited 
within the tubes at any point on the route thereof. In order to discharge 
from a deposit the letters. parcels, or other freight within the tubes, 
the inventor combines therewith at suitable places rotary boxes. 
These boxes are composed of wings or partitions mounted on and 
radiating from a central shaft, forming compartments for the reception 
of letters and parcels. 
$245. T. Herpert and J. C. Fower, Leicester, “ Signalling in trains.”— 

Dated 11th November, 1869. 

The inventors employ two electrical conducturs, one consisting of a 
length of wire carried along the buttom of each carriage, the other con- 
sisting of the draw bars, which are connected at their inner ends by a 
wire. clamped or otherwise, connected thereto, the draw bars of the 
adjoining carriages being connected together by means of the couplings 
ordinarily employed. The first-mentioned wire conductors of adjoining 
carriages are connected together by means of a spring hook and length of 
coiled wire at each end thereof. From each of these conductors they lead 
branch wiresinto each compartment of the carriage, and they employ any 
suitable means for connecting the two conductors together to complete 
the electric circuit, butthe contact maker which they prefer consists of 
a lever mounted on an axis which is in connection with one conductor ; 
whilst a plate or stud, against which the outer end of the lever is capable 
of being placed when desired, is in connection with the other conductor. 
~—-Not proceeded with. 
$246. M. Turuitt, Mota, 

llth November, 1869. 

To an ordinary two or four-wheeled truck carriage, or frame, the 
inventor attaches the necessary amount of gearing or machinery for con- 
veying power in any convenient manner, but prefers to so arrange the 
gearing that the pulley, or driving wheel, or drum, as the case may be, 
may be at a sufficient height to carry and work a belt or rope above the 
horse’s head. One or more horses may be used, and the gearing 
machinery, with the exception above mentioned, may be of the ordinary 
description, 


Borrisokane, Ireland, ** Horse gear. — Dated 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

$226. G. Wenper, Boston, U.S., ‘* Heckling hemp.”—Dated 9th November, 

1869. 


This consists in a series of toothed bars or combs moved in a horizontal 
direction through the material by a pair of parallel serew shafts, each 
comb on arriving at the termination of the screw threads dropping down 
and being received by another pair of parallel screw shafts, by which it 
is carried back to the front of the machine, where it is raised by a pair 
of lifters into a position to engage with the upper pair of screw shafts. 
By thus allowing the combs to freely fall away from the hemp at the end 
of their travel in a horizontal plane, the liability of tearing and injuring 
the fibre incident to machines in which cylinders are employed, is 
avoided, and the operation of heckling is greatly facilitated. 
$227. S. Harrers.ey, Leeds, ‘‘ Spindles and Jliers.”—Dated 9th November, 


This consists in a new mode of fixing the flyer upon the spindle, by 
means of an eccentric internal projection in the head of the flyer made to 
fit into a corresponding eccentric neck on the top of the spindle, instead 
of by means of a screw or any of the other methods now used for the 

mrpose. The form of this eccentric fastener is such that the flyer locks 

tself upon the top of the spindle by a slight turn either to the right or 
left band, so that the same spindle and flyer can be used for right-hand 
as well as left-hand twist.—Not proceeded with. ‘ 


$239. H. Lee, Manchester, “Looms for weaving.”—Dated 10th November, 
1869. 


This invention is applicable to what are known as swivel looms, and is 
intended to facilitate the weaving by power of fancy goods, such as 
ted muslins, and other fabrics having isolated raised spots, or other 
similar patterns on a plain or other ground. In —— plain spots, for 
instance, the inventor uses two separate sets of co for those warp 
threads with which the weft threads forming the spots are to be inter- 
woven, one for each alternate row of spots, and a separate set of cords 
for the warp threads which form the plain ground, each set being worked 
by its —- needles in the Jacquard machine, or the dobby or index 
machine, by means of the endless pattern card, as is well understood by 
weavers. 
$241. J. and G. Battiyson, and 8. and H. W. WuireneaD, Leeds, ‘‘ Comb- 
ing wool.”—Dated 18th November, 1869. 

This cleaning of the sliver may be effected by means of a comb fallin; 
down, or rising up into the wood as close as possible to the inner pert. 
phery of the larger circular comb, on to which it is fed in the well-known 
manner, and then withdrawing that reciprocating comb a short distance 
laterally from the larger circular comb. 
$242. J. Locan and W. Garpvyer, Paisley, “‘ Ornamenting fabrics.”—Dated 

11th November, 1869. 





This consists in the employ it of adh t colouring matters, such as 
Pith f e, or other adherent matter in the fluid which is applied 
the fabrics to be ornamented by © process of or spraying, 





thereby ineerting the surface of the cloth, velvet, or other textile | 


fabric, on which 
ance. 
$243. A. Mosiey, Old Radford, ‘‘ Lace imachinery.”—Dated 11th November, 


falls or is put, a speckled, granular, or mottled appear 


This consists in two methods of supporting the working mechanism of 
lace machinery—first, upon two fixed centres only ; and, secondly, upon 
four fixed centres. The mechanism is very complicated, so that it is im- 
possible to give here any idea of it. The invention will be very probably 
illustrated in another place ere long. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

3217. T. Perkins, Hitchin, ‘ Ploughing land.”—Dated 8th November, 1869. 

In place of thus employing a simple lever to raise and lower the wheel, 
the inventor links the upper arm of the lever carrying the wheel to the 
shorter arm of a bent lever, insuch a manner that by drawing downwards 
the longer arm of this lever the wheel may be lowered and the land 
side of the plough raised. The axis of this second lever may be caused 
to pass across from the land side to the opposite side of the plough, so 
that the lever arm which has to be drawn downwards to raise the land 
side of the plough may not be on the land side but on the side opposite 
to it. To regulate the depth of work the lever arm may be sprung under 
one or other of a number of teeth or notches in a vertical toothed rack. 





Class 5.-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3174. R. Price, Cirencester-place, ‘‘ Artificial stone.”—Dated 2nd November, 
869. 

The inventor places the material to be operated upon in a strong cham- 
ber, and applies hydraulic pressure inside, but he also provides means for 
the escape of the air contained in the material, so that the saturating 
liquid may be able to enter into its pores, which are us become 
vacuous. This object may be attained in various ways. In the case of 
hard materials small incompressible pipes made of lined india-rubber, 
lead, iron, or other suitable material may be used, connected to the mate- 
rial by insertion or suction, which are led either singly or collected into 
one larger duct through the chamber into the air. 

3234. J. Rivey, Shoreditch, ‘‘ Metal roofs.” —Dated 10th November, 1869. 

The corrugated metal is fixed by screwed clips or hooks to angle irons 
placed at suitable distances apart, one end of each clip clipping the angle 
iron, and its other end passing through the space between the corruga- 
tions, and then secured by a nut, and when desired, instead of screwing 
the clips, slots and keys may be employed. Where a wooden purling is 
used the metal is secured thereto by galvanised or other screws passing 
through the parts of the circles forming the corrugations. 
$238. J. InGLeron, Glasgow, “* Water-closets.”—Dated 10th November, 1869, 

The main discharge valve is slightly conical, made by preference of vul- 
canised rubber of the section shown, that is to say, with the part which 
fits to the conical seat in the form of a tapered flange or lip projecting 
downwards, and open below so as to be flexible. This valve works verti- 
cally, being fixed directly upon the handle rod, and having fixed on it a 
cast iron block, which acts as a weight to insure the valves closing when 
the handle is let go, and which is shaped so that paper or other matter 
may not rest on the top of it. 


Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
3258. H. Rocuatrr, Paris, ‘* Breech-loaders.”—Dated 11th November, 1869. 

This consists in the employment of fences or guards, fitted to or formed 
solid with the breech block of fire-arms, for the purpose of protecting the 
eyes of the firer from the injurious action of the gases which escape from 
the breech after a discharge ; Secondly, the construction and employment 
of oblique piercers or strikers upon the hammers of breech-loading fire- 
arms, with an inclined surface towards their ends, in order to strike the 
centre of the cartridge, not by the point, but by the lateral curve of the 
piercer, so as to prevent the accidental lifting of the hammer and the 
escape of gases. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

3201. F. AnmMstRONG, Paris, ‘‘ Sewing machines.”—Dated 4th November, 1869. 
This mainly relates to the ‘‘ feed,” which may be of the usual character 
common to machines of the character just referred to ; and amongst other 
purposes or objects sought to be attained by the invention are a more 
perfect noiseless action for the feed, a steadier working of the feeding bar, 
and larger operating pulley and feed-cam than is otherwise attainable. In 
such connection the invention consists in a swivel block on the feed bar, 
arranged to adapt itself when the labour comes on to the whole depth of 
the feed operating cam, or thut portion of it which gives the horizontal 
motion to the feed, thereby obviating the cutting of the cam into grooves 
and ridges. Also in the use ofa taper-pointed screw in combination with 
the swivel block for adjusting and varying the feed.—Not proceeded 

with. 
3202. A. Russevy, Cheapside, ** Apparatus for tucks or plaits.”—Dated 4th 
November, 1869. 

This consists in the employment of two plates situate just above the 
cloth plate, with their acting edges in the direction of the feed of the cloth. 
One of these plates is fixed, so that its acting straight edge projects a little 
in front of the line of stitching made by the needle, whilst the other is 
adjustable so as to be capable of projecting more or less according to the 
width of tuck or plait, over the surface of the fixed plate, and its edge is 
by preference curved towards the end furthest from the needle, in order 
to facilitate the passage of the fabric as it enters the apparatus. The 
fabric to be operated upon is folded somewhat in the form of the letter 8, 
being first passed under the fixed plate, then turned back over the front 
edge of that plate, and finally folded forward over the acting edge of the 
adjustable upper plate. The fabric is thus laid in folds or plaits con- 
tinuously as fast as it is fed along, and these are secured by the sewing 
mechanism of the machine, the stitches passing thruugh the three thick- 
nesses of the folded fabric, in lieu of only through two as heretofore, 
thus making a neater and stronger tuck which always remains flat.— Not 
proceeded with. 

3203. E. Epmonps, Rockville, Devon, ‘‘ Coffee-pot and jillter.”—Dated 4th 
November, 1869. 

This consists in constructing the coffee-pot of an inner and outer vessel, 
the inner veseel having a steam pipe or pipes opening into the lower 
,portion thereof at their interior extremities, whilst the upper ends of 
such pipe or pipes open into an annular chamber surrounding the upper 
end of the outer vessel, and in free communication therewith all round, 
or may be in free communication with the outer vessel without the 
annular chamber. The coffee is contained in a perforated strainer, which 
is supported by a metal bevelled ring suspended by metal straps in the 
interior of the inner vessel. A filling mouth is formed on the side 
of the outer vessel for the introduction of water thereon, and a hinged 
lid or cover held down by a spring is fitted therein, so as to close the fill- 
ing mouth until the pressure of steam is sufficient to open the lid, which 
then acts as a safety valve. 

3208. P. H. Newnii1, Los Angelos, California, “ Sewing machine needles.” — 
Dated 5th November, 1869. 

This needle differs from ordinary sewing machine needles in having in 
addition to the eye, at or near the point, another and a much larger eye in 
the upper portion of the needle above the ‘‘ thrust,” these two eyes 
being connected together by a slit, split, or e extending from one 
side of and below the top of the lower eye to the underside of the upper 
or larger eye. The small eye at the point may be of the usual size and 
form, and in the same pvsition as in ordinary sewing machine needles, or 
muy be made as much smaller as the case requires. 
$213. F. Taytor, Nottingham, ** Sewing and embroidering machines.” — Dated 

6th November, 1869. 

The inventor mounts two bobbins upon a suitable plate or frame carried 
by a bracket, or in any convenient manner. The threads from these 
bobbins pass between tension discs, or have tension applied thereto in any 
suitable manner, and from the tension disc each thread. passes to separate 
holes formed for that purpose in the looper. 

3255. J. Mason, Birmingham, “ Metallic pens.”—Dated 11t, November, 





1869. 
The sides of the pen are turned over nearly at right angles to the back | 
or nibs of the pen, so as to form a channel or angular body to the pen. 
These sides are of less strength than the nibs, and each of the said sides 
is separated from its adjacent nib by a slit anda a pe piercing in 
the said side. The nibs are thus only connected with the body and sides 
near the rear of the said nibs. The nibs bear against the sides at the slit 
parts described neur the point of the pen, the said sides thus forming 
supporting walls or a double prop for the nibs in the upstrokes when 
writing. 
8257. P. Witson, Birmingham, ‘‘ Locks and latches.”—Dated 11th November, 
1869. 


The inventor makes in the edge of the barrel a deep annular groove or 
channel in which the outer ends of the slides or bolts are situated. 
Within this groove he places a strong ring of vulcanised india-rubber, 


. similar to those 





which ring of india-rubber, by bearing against the ends of the 
slides, or under a shoulder or should on the sides, presses the 
whole of them inwards. By the use of the ring of vulcanised 
india-rubber a more equal or uniform pressure is exerted on the 
whole of the slides than when a metal spring is used, and the said 
india-rubber ring lasts longer and is less liable to the injury by corrosion 
to which metal springs are liable. He prefersto make the barrel thrower 
and drill pin in one piece by the process of casting or otherwise. 

3215. H. Unsry, New York, U.S., “Securing stair rods.”—Dated 6th 

November, 1869. 

This consists in the employment of end-caps, thimbles, or rings, sliding 
over the ends of the rods, the same being secured to screw eyes or hooks 
inserted in the stairs, which screwed eyes or hooks are covered or con- 
cealed by the said cap-ends, thimbles, or rings, thereby giving the stair 
rod a neat appearance. The rod may be made of any desirable shape or 
pattern, or of any suitable material. A simple rod is rapa used, 
which may be easily manufactured of pipe tubing, moulding strips, or 
wooden or glass rods, cut square at the ends. The length of these rods 
is slightly less than the distance between the screwed eyes which are 
inserted in the stairs. The end cap or thimble bas a longitudinal slot 
terminating in a circular enlargement at its inner end, so that when the 
end cap or thimble is forced or sprung over the shank of the screwed eye 
it closes around the same, and prevents its slipping off the rod, the width 
of the slut being less than the diameter of the shank of the screwed eye. 
-~-Not proceeded with, 


§ wer 5 Harris, Birmingham, ‘ Locks and latches.” —Dated 11th November 
69. 


The inventor uses a follower of the ordinary kind, and connects the 
rear end of the latch bolt vith a cranked lever, thetwo arms of which are 
at right angles to one another. One of the arms of the said lever is 
horizontal, and is situated immediately under the follower, and the other 
vertical arm which is forked, is connected by means of a screw pin to the 
latch bolt This lever turns upon a pin on the latch or lock case. Against 
the underside of the horizontal arm of the lever another small lever 
pressed up by a strong spring bears. By the action of the said smaller 
lever and spring, the latch bolt is pressed into its normal or shot position. 
When by turning the door knub either arm of the follower is made to 
press upon the horizontal arm of the cranked lever, the said horizontal 
arm is depressed and the latch bolt withdrawn. The latch bolt may be 
reversed so as to suit a right or left-handed door by the removal of the 
screw which connects the vertical arm of the lever with it, and after 
turning the bolt replacing the said screw. 

3223. R. Jones, Birmingham, ‘* Card holder.”—Dated 9th November, 1869. 

This consists of a rectangular case made of wood, pasteboard, papier 
maché, sheet tin, or other metal or suitable material, of a sufficient capa- 
city not only to hold a number of cards or forms lying one on the other, 
but affording additional space for applying a spring or contracting force 
at the back, so as to prevent the invoice or other forms at the front from 
withdrawal, which is effected by a slot and finger way formed in the case, 
that readily permits, by the application of finger and thumb, the ready 
bending forward the edge of the front or first form, and the drawing of 
it from the bulk remaining in the case through the slot before refered to 
3228. C. Moir, Tottenham-court-road, “ Boots and shoes.” — Dated 9th 

November, 1869. 

The inventor uses a central pin or stud having a flange at top or bottom; 
but in the case of the revolving heel this stud is permitted either to turn 
freely in the upper and fixed part of the heel, moving with its lower and 
movable part, or to form a pivot upon which this latter may itself turn 
freely, while in the case of the shifting heel the stud is screwed, riveted, 
or otherwise fixed by its flange in either part of the heel. The stem of 
this central pin or stud is pierced with one or more holes for the passage 
of the screw, pin, or piece of wire, or other fastening by which the fixed 
and the movable part of the heel are to be held together. _{m every case 
this fastening passes transversely from one or other side of the heel into 
and through the hole made in the stud for its reception; but if the flange 
is in the upper part of the heel this fastening must be in the lower, and 
vice versa. 

3230. J. and H. Tracy, Dalston, “ Umbrella stick.”—Dated 10th Novem- 
ber, 1869. 

The stick, or stem, or handle, is divided into two, or'it may be more 
than two parts; and at the junction of them one part is formed with a 
smaller stem to fit into a socket in the other part. The end of this smaller 
stem is connected by a swivel joint to one end of a small chain or flexible 
band, the other end of which is connected to a stop, which also acts as a 
weight to aid in drawing in this connection. The chain or connection to 
the stern may be connected to the interior of the socket by a spiral or 
other suitable spring. The sinaller stem is also provided with a projection, 
which, on being passed into a corresponding recess in the socket, may be 
there held by the turning thereon of a ferule or collar applied to the 
socket portion of the stick or stem, such ferule or collar being formed 
with an internal groove to receive and hold the projection in the smaller 
stem, in the manner of a bayonet or such like joint. 

3249. J. Nascn, Berlin, “ Sewing machines.”— Duted 11th November, 1869. 

The needle receives its thread from the loose spool. This thread passes 
through an eye fixed in the plate, then through the eye of the spring, 
and thence through the eye of the needle. Another thread unwinding 
from the doubly-fixed spool passes through the eye. then through the eye 
of the spring, und is therefrom conducted through the needle. The gimp 
thread is on the third spool. The latter spool is likewise doubly-fixed, 
and from it the gimp passes through the eye of the steel spring, thence 
through the eye of the conducting rim, then through the two holes of the 
bow or curved pice passing out of the lowermost hole freely ; the fourth 
thread is on the reel in the shuttle under the slide. 

3250. A. B. VanpemMaRK, Southampton, *‘ Combination locks.”—Dated 11th 
November, 1869. 

This relates to a lock which is constructed with two sets of tumblers, 
either of which can be thrown in or out of gear with the spindle simply 
by imparting to the said spindle a motion in the direction of its length, 
so that by the action of the spindle the several tumblers can be succes 
sively brought in the required position to allow the bolt to fall back to 
its unlocking position. The connection between the spindle and the 
tumblers is effected by spiral spring tappets secured to the tumblers, 
and by cam dogs placed loosely on the spindle, and connected therewith 
merely by friction, in such a manner that by pressing the spindle in one 
direction, and imparting to it a revolving motion, one of the cam dogs is 
caused to turn with the spindle, and to move its set of tumblers, and by 
pulling the spindle in the opposite direction, and imparting to it a 
revolving motion, the other cam dog is caused to turn with the spindle, 
and to move its set of tumblers. 

3251. J. GueRne, Charlotte-street, “‘ Combined organ and piano.”—Dated 
1lth November, 1869. 

The keyboard of the instrument has seven octaves of notes; the piano- 
forte action extends the entire compass of seven octaves, and the harmo- 
nium attachment extends six octaves, from ‘‘fa to fa,” being one octave 
more than the ordinary compass of an harmonium. The upper half of 
the harmonium attachment has three different rows of vibrators, which, 
by means of three treble catches or registers, can be made to sound sepa- 
rately or together, and the lower half of the harmonium attachment has 
two different sets of vibrators, which, by means of two bass catches or 
registers, can be made to sound separately or together, so that altogether 
the instrument has, in addition to the pianoforte action, two and a-half 
complete sets of vibrators, which are brought into action by means of 
five draw stops. The lower panel of the instrument can be removed 
easily, as there is no obstruction, the treadles being fixed in the plinth of 
the instrument, and the iron levers which work the blowers rest upon 
the treadles without being fixed to them, so that all complicated mecha- 
nism is avoided.—Not proceeded with. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmuceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3204. C. Crocxrorn, Holywell, “ Treating ores.”—Dated 5th November, 1869. 
When the ore or materials contain sulphide, or oxide, or carbonate of 

lead, or metallic lead, the inventor treats it with hydrochloric acid, using 

sufficient to convert the whole of the lead into chloride of lead; and in 
the case of sulphide of lead he performs the operation in a close vessel, 
either with or without the application of heat, and collects and utilises 
the sulphuretted bydregee generated during the process. If the material 
contains sulphate of lead the inventor adds a sufficient quantity of chloride 
of sodium or magnesium to convert the lead into chloride of lead ; and in 
whatever state the lead may be in any of the materials which he may 
operate upon, he first converts it into chloride of lead. He then dissolves 


] out the chloride of lead with a strong solution, hot or cold, of chloride of 








, str Pp , barium, Ig or ag , an 
precipitates the lead from this solution by any known reagent; or he 
precipitates it by galvanic action, in which case he collects and utilises 
the chlorine given off during the process. When the mineral or material 
contains silver this metal may be precipitated from the solution before 
the lead, by means of metullic lead or copper. 
$222. R. Apers, Manchester, “‘ Tinning metals.”—Dated 9th November, 1869. 

As the tinning of metals is at present performed, tallow, palm oil, and 

other oils, and similar fatty it are employed in the process ; 

thereof the present inventor substitutes resin, either alone or in 
combination with the subst. before tioned 








. $244. H. Ropinson, Shipton, ‘‘Caleining ores.”—Dated 11th November, 1869. 


of the structure is formed of one or more kilns or cones 


The lower part 
The upper portion consists of one 
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large cone, placed directly over the aforesaid kilns or cones; this cone is | duction of steam 


the receptacle for the es of raw mineral. Outside this upper cone 

one or more feed or fuel holes are provided, so constructed as to conduct 

the fuel that passes down them into the interior at a suitable point above 

the lower kilns or cones. 

$247. J. P. Bupp, Ystalyfera, Wales, “‘ Manuyacture of ivon.”—Dated 11th 
November, 1869. 

This consists in stirring or rabbling molten cast iron in shallow moulds 
or pans, with hematite ore, spathose ore, purple ore, or other oxide of 
iron, nitrate of soda, oxide of manganese, or other similar oxygen-yielding 
substance, as above set forth, and puddling the refined metal so obtained. 
$254. J. B. Newproven and E. Facan, New York, U.S., “‘ Treating 

caoutchoue, dc.”—Dated 11th November, 1869. 

This cunsists in combining iodine with caoutchouc or analogous gum, so 
as to form a composition whereof to mould or otherwise shape articles of 
utility or ornament prior to the same being hardened by vulcanisiny, the 
said composition being in some cases mixed with clay, kaolin, or other 
mineral substance, so as to vary its consistency ; and wolfram or tungsten 
oxide being used, if desired, in combination with the composition, so as 
to prevent the same from being over vulcanised during the process of in- 
corporating the gum with the iodine by beat and pressure. 


Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Maguetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
$236. F. Jenken, Edinburgh, “‘ Submarine cables.”—Dated 10th November, 
1869. 


This consists in constructing ne oy cables with a continual alternation 
of strong and weak sections, so that, while the entire length is fit to be 
laid without risk, only comparatively short portions are fit to be recovered 
by grappling or hauling back; but, at the same time, by placing these at 
regular and comparatively short intervals, no considerable portion of a 
long cable can be wholly lost; whereas any attempt to lay a long, weak 
cable would necessarily fail should a single accident occur. 


Class 10.-—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
3209. J. K. NorTHAu., Netherton, ‘* Welding tubes.” —Dated Sth November, 
86: 


9. 

This consists in a double drawbench provided with two wagons 
furnished with grippers ; at the end of this arawbench, near to the fire, is 
formed a standard framework or housing, for the purpose of supporting 
and carrying slide rods fitted in suitable guides on each side of the 
housing, and actuated by lever arms having a crank action; the one slide 
rod carries an upper die fitted thereto, a counterpart or lower dic being 
fixed in the bed: these dies turn or form the skelps from the strips of iron 
in the ordinary manner; the second slide rod on the other side of the 
housing carries a pair of upper dies arranged side by side, a counterpart 
pair of lower dies being secured in the bed ; these dies receive the turned 
skelps and weld and finish the tubes as follows. The strip or length of 
iron having passed frum the fibre, and through the bending or single set 
of dies in the ordinary manner, is, when thus formed, placed within the 
first pair of the ‘‘ side by side” sets of dies in such manner that the tube 
again passes from the fire and then through the dies, when the tube 
will be partially welded ; the tube is then placed into the third or finishing 
set of dies, the tube being again heated by pussing through the fire and 
then through the dies, the operation of reheating the tubes preventing 
**blowers ” and other defects in the manufacture of the same. 
$211. A. ALLAN, New York, U.S., “‘ Boring tools.”—Dated 5th November, 1869, 

This consists of a tool representing in cross section an equilateral 
triangle provided with a pyramidal point coinciding with the centre of 
the triangle, and connected in the stock so as to have lateral play when 
the stock is such as not to have such movement, as in a lathe mandril or 
power drill stock, but when used in a hand brace or stock the lateral play 
therewith is not necessary. 
$216. P. and A. Waker, Dalston, “ Gas meter.”—Dated 8th November, 1869. 

This consists, First, in the method of fixing the leathers of the dia- 
phragms both to the body of the meter and the discs of the diaphragnis ; 
Secondly, in fixing the diaphragms upposite an opening in the body of the 
meter; Thirdly, in a method of attaching the valve box of the meter ; 
Fourthly, the relative positions of the slide valves, and likewise the double 
crank for working the same. 7 
$219. J. C. Heywoop, Hoyal Hotel, Loudon, ** Weighing machine,”—Dated 

8th November, 1809. 

This consists, First, in so constructing the wer yokes that they may 
be placed outside of the branches or arms of the lever in lieu of inside as 
heretofore ; Secondly, in so constructing and prolonging the pivots in 
conjunction with the use of loops on the supports as to effect the binding 
or coupling together of the levers and their supports, without interfering 
with the free action of the levers, and to render the scale thereby safely 
portable. 

3220. J. V. MicHaux, Hampstead, “ Securing corks in bottles.”—Dated 9th 
November, 1869. 

The invention consists in forming in the upper part or neck of the 
bottle two holes, one opposite the other. One of these holes is made just 
large enough to admit « piece of metal as a fastener, formed something 
like a nail, having a sharp point at one end, and a flat or other headed 
circular square, or other suitable ; rojection at the other, the secund or 
opposite hole being made large enough laterally to allow for any slight 
deviation in the direction the fastener has taken in passing through the 
cork.—Not proceeded with. 
$224. A. C. Kira, Glasgow, “ Retorts.”—Dated 9th November, 1869. 

This consists, according to one modification, in arranging one or more 
bars to reciprocate slowly between the discharge mouth of the retort and 
the bottom of the pan or trough containing the water, by which bar or 
bars the residues from the retort are pusbed over the edge of the trough 
at each side alternately, and fall thence into wagons or other receptacles. 
$231. A. BonLKeEN, Varel, ** Terriers or augers.”—Dated 10th November, 1869. 

This consists in constructing terriers or ground augers with a central 
boss pointed at its lower extremity, and having onits lower part a screw 
thread or blade formed or fixed thereon, projecting from the boss to a 
comparatively small extent only, while upon the upper part of the boss 
is formed or fixed a screw blade of comparatively fixed diameter (corre- 
sponding with the diameter of the hole to be bored), which large screw 
blade is of a greater pitch than the small screw blade. From this con- 
struction it follows that if the terrier is driven into the ground, by rotating 
the same by means of an ordinary auger handle at the upper end of a rod 
fixed to the boss, the upper screw blade in endeavouring to screw into 
the earth more rapidly than the lower blade will allow the terrier to 

netrate downwards, the earth acted upon by the large screw blade will 
Be effectually broken up and loosened to the extent of its diameter, and 
in accumulating in a loose condition upon the top of this blade, as the 
terrier penetrates, it can readily be removed by withdrawing the terrier 
from time to time. 

3233. W. DonBavanpd, Manciester, “ Balance for weighing.”—Dated 10th 
November, 1869. 

This consists in improved constructions and arrangements of pedestals 
applied to the suspending frames. The pedestals are made with different 
cavities, in which hard steel or hard stone bearings are placed for the 
beam pivots or knife edges to move on, the object being to effect economy 
in the manufacture, and enable the parts to be separated and cleaned 
with ease and despatch; and the inventor also applies similar suspending 
frames and pedestals to platform, counter, and other weighing machines. 





BIRMINGHAM AT WORK. 
(From our own Correspondent). 

Tue screw trade is just now the subject of much attention in 
Birmingham, owing to the threatened opposition to the great house 
of Nettlefold and Chamberlain. It is well known in the Midlands 
that by the enterprise of this firm the screw trade of Birmingham 
has been almost revolutionised during the last half century. The 
substitution of machinery, at successive stages of perfection, for 
hand labour has transformed an industry notorious for its slow 
and tedious process into oue remarkable for its scientific attain- 
ments. Mr. Joseph Chamberlain supplies some interesting infor- 
mation on this subject. Under the old system screws were made 
by the fo OS newery :—The wire was first cut into the — 
lengths, then the head was forged on the shank by a smith; a 
slot for the screw-driver to work in, called the “‘ nick,” was next 
cut by a hand-saw with fine teeth ; and, lastly, the thread was 
filed out by hand. The process of filing was supplanted in some 
cases by the following contrivance :—The screw blank was held 
in a spindle which had a ** winch” fixed to its other end; then in 
a rest, screwed on a bench, was a pair of cutting dies, the 
lower one fixed and the other movable. The movable one was 
heavily weighted, but could be raised by a lever operated on by the 
foot of the workman. The blank being placed between the dies, and 
the upper one being brought down upon it by the weight, the work- 
man turned the winch backwards and forwards till the screw was 
made. It was very hard work, and that and the twisting motion 
necessary got the workers the name of “‘ screw ers.” The 
improvements which followed were unimportant until the intro- 





' = the week of 


wer, A.D. 1849. A German clockmaker, 
named Colbert, was the prime mover in this new mechanism. Under 
this arrangement the wire was brought to the works in coils, one 
end of which was introduced into a self-acting heading machine 
which punched the head on cold, and cut off the “* blauks” into the 
required lengths. ‘The forged blanks so prepared were placed one 
by one in a lathe, and their heads were turned by cutters. After 
this process they were taken to the nicking machine, in which the 
head of the screw was pressed against a revolving saw, and held 
there for a sufficient time to cut the slot tv the required depth. 
The nicked blanks were then placed separately in the worming 
machine (a spindle with a regulating saw at the back, and cramps 
in front to hold the screw). Suitable dies were provided, and by 
means of a lever a nut was engaged with the regulating screw, and 
thus the spindle was made to traverse the required length during 
its revolution. In 1849 it was computed that the screws made in 
in England (chiefly at Birmingham) exceeded 70,000 gross per 
a about 1700 workpeople being engaged in the manufac- 
ure. 

In the year 1854 a patent self-acting machine introduced from 
the United States quite transformed the screw trade of this 
country. This machinery is complicated and expensive, but those 
who have adopted it have succeeded, by the employment of 
enormous capital, in practically monopolising the trade. The 
patent process may be thus briefly described :—The wire having 
been headed by a machine similar in principle to the one already 
described, the forged blanks are taken to the turning and nicking 
machine, from which they are taken one by one by a mechanical 
arrangement which places them in a machine where the heads are 
first turned, then nicked, and, lastly, re-turned to remove the 
burr left by the nicking-saw. Thus turned and nicked the screw 
is, by an instantaneous process, transferred to the worming ma- 
chine. Thence they are fed into the machine, and a cutter is now 
passed along the blank often enough to produce a thread of the 
required depth, at the same time forming a point at the end, 
after which the screw is taken out of the machine and deposited 
in an underlying pan. The machines being self acting women are 
largely pre td as “ feeders,” and one woman can attend to 
several machines. The quality of the screws thus produced is 
sufficiently demonstrated by the fact that they have almost 
ee superseded the old pattern in every quarter of the 
globe. 

The present production of screws in Birmingham is put down 
at 130,000 ss per week, the chief part of which is made at 
Nettlefold and Chamberlain’s establishment. The “‘soife,” or 
iron cuttings from the nicks and threads of the screws, averages 
four tons per day. Since 1849 the price of screws has been re- 
duced 50 per cent. 

Messrs. Nettlefold and Chamberlain, anticipating an increased 
demand so soon as the threatened competition results in a reduc- 
tion of prices, have purchased the works of the defunct Patent 
File Company, which they intend fitting up as a screw factory. 
They also contemplate the erection of large iron mills and furnaces, 
— aeee wing to their Heath-street factory is well-nigh com- 

eted. ‘ 

. It is no secret, however, that Nettlefold’s patent has well-nigh 
expired, and that a new joint-stock enterprise—the Birmingham 
Screw Company. Limited—has just been successfully launched. 
This pany will ily be in opposition to Nettlefold s 
factory, and the competition will for some time at least consider- 
ably benefit consumers by reducing quotations for screws to the 
lowest remunerative figure. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE--THE COAL AND IRON MINES--THE 
DRAINAGE OF MIDDLESBROUGH— ENGINEERING AND SHIPBUILD- 
ING—THE NEW WORKS AT MIDDLESBROUGH—THE DOCKS AT 
MIDDLESBROUGH. 

VoLuMEs might now be written respecting the state of the trade 
of Cleveland, but they would only explain what I stated last 
week, that every department in the great iron industry is as busy 
as possible. On Change at Middlesbrough on Tuesday there was 
really no iron to be obtained for immediate delivery, and brokers 
were again in the unpleasant position of being responsible for the 
loading of steamers which were waiting in the river Tees for car- 
goes of iron. Most of the makers are now booked considerably 
over next year, and some of them are now declining to 
accept further orders, expecting, of course, that prices will 
improve. Next month, or early in July, it is expected that the 
two splendid new furnaces added to the stock of Lloyd and Co. 
will be blown in, and very soon after that B. Samuelson and Vo.’s 
two new ones, also at Middlesbrough, will be ready for blast. 

All the rail mills and puddling furnaces are kept on the stretch 
to meet the increasing demand for this kind of finished iron. The 
founderies, too, are very busy, some of them with heavy castings. 

With the exception of the strike at Backworth Colliery, on the 
Tyne, which shows indications of a speedy termination, all the pits 
in the northern counties are working well. Harmony pervades the 
ironstone mines of Cleveland, and the yield is enormous. This 
very desirable result is partly attributable to the systematic im- 
portations of men from London. Early in the present week there 
was another addition of about fifty to the number, who have from 
time to time arrived at Middlesbrough by steamerand proceeded to 
the different mines. 

The drainage of Middlesbrough—a question which has occupied 
the attention of the authorities for the past three years—is likely 
to be accomplished in a thoroughly business manner without 
much further delay. On Wednesday afternoon the council re- 
solved to apply to the Secretary of State for aloan of £30,000, and 
it was also decided that an engineer should be consulted as to 
which plan—there are two excellent plans already before the cor- 
poration—should be adopted, 

The engineering and shipbuilding trade on the Tyne and Tees 
are still improving. The demand for steamers is excellent, and 
marine engineers are very brisk. Bridge building and the loco- 
motive department is better. 

A fortnight ago I mentioned that a company had been formed 
who intended to erect large rolling mills at Eston. Since that 
time there has been an alteration, and it is now definitely decided 
to erect the mills and puddling furnaces at Middlesbrough. It 
is stated that there will be about 100 puddling furnaces, and that 
the mills will be built on the most approved plans. 

The work of extending the docks at Middlesbrough is making 
rapid progress. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLascow Pic 1RON MARKET: State of the iron and coal 
trades—THE DISPUTE IN THE MALLEABLE IRON TRADE—SHIP- 
BUILDING, ENGINEERING, AND IRONFOUNDING—ALBFRT BRIDGE 
THE NEW BARRACKS AT MARYHILL~ THE SKYE RarLway. 

Ar the end of last week the Glasgow pig iron market was firm, 

good business at 57s. cash ; 57s. 3d. one month. No. 1, g.m.b. 

57s. 6d. ; No. 3, 56s. Since then it has gradually improved, anc 

now there is a strong market ; e business doing at 58s. 3d. 
cash, and 58s. 6d. one month. No. » g-m.b., 58s8.; No. 3, 56s. 6d. 

It will be observed from the above quotations that the ig iron 

market has shown more vitality since last week. The public seem 

to be becoming more interested in the article ; and a considerable 
amount of speculation seems to emanate from the London market, 
based probably upon the prospects of the rail trade. 

The exports of this week amount to 10,284 tons foreign, and 
4994 coastwise, making a total of 15,778 tons, against 11,555 tons 
in the corres ing week of 1869; thus showing an increase 

r tons. The anticipations of these 1 

ipments induced a considerable number of orders during 





few days, and the prices of warrants have advanced to 58s. 6d. 
or fourteen days. A reaction from this point of 44d. a ton 
bas occurred, and itis likely now that the market will fluctuate 
rapidly, owing to the various rumours which are current in refer- 
ence to the puddlers’ lock-out, the agitation among the miners, and 
the prospects of large or small shipments. Several of the special 
brands have advanced in sympathy with the market, and con- 
tinental orders appear to be coming in freely at current prices, 
the large Pesos of foreign exports being a proof of this. Pig 
iron is still being rapidly sent into the stores to meet the specula- 
tive demands for warrants, so that with this, the brisk exports, 
aud local consumption, our makers are very busy with deliveries. 

The advices from Middlesbrough market cuntinue to confirm 
the extraordinary demand for pig iron which prevails, and the 
further advance in price has been established there, the fact being 
that makers are so oversold that they have very little to offer. 
There has been an increase in the imports of Middlesbrough pig 
iron to the extent of 1180 tons over that of corresponding week 
last year. 

The malleable iron trade is in a most unsettled state in conse- 
quence of the lock-out of the puddlers, which took effect last 
Saturday. Four works in Coatbridge are closed, and two in the 
Motherwell district, and within a fortnight, should the struggle 
continue, all the puddlers in Lanarkshire will be idle. This is 
much to be regretted, as the general trade of the county has been 
improving daily. The inquiries for rails, and indeed for most 
kinds of finished iron, are extending, and preparations to meet the 
increased demands have been going on in all quarters; but now 
this unfortunate dispute has occurred, and if persisted in, it will 
greatly affect the whole trade of the country. It was expected 
last week that the dispute would be speedily settled, because a 
large number of the locked-out are dissatisfied with the action 
taken by the body of the workmen. But that expectation does 
not seem likely to be so soon realised. There was a large meeting 
of puddlers on Tuesday at Motherwell, when utterance was given 
to a determination to stand firm ; but at the same time a motion 
was carried proposing that the dispute should be submitted to 
arbitration. It is said that the various trades of the country, such 
as the shipbuilders of the Clyde, Tyne, and Thames, have already 
sent in subscriptions towards supporting the movement. 

The coal trade, like the iron, is also in an unsettled state, the 
agitation for short hours continuing. The stopping of the puddling 
furnaces, however, will lessen the demand, so that masters 
will be quite able to allow a slight decrease in their output. There 
has been a large diminution in the shipments of coal during the 
past week from the port of Greenock, as compared with the corre- 
sponding week of last year. They amounted only to about 1000 
tons, while for the same week last year they were nearly 3000 
tons. 

Generally, the shipbuilders on the Clyde are stil pretty full of 
work, but new contracts are somewhat less frequent than they 
were a short time ago, and the opinion prevails that there will be 
a falling off in the demand for new steamers. There is considerable 
—s among builders of marine engines and locomotives, but in- 
general engineering and millwright work there is not much pres- 
sure. 

Ironfounding is still brisk, especially as regards the production 
of marine engine castings. The engineers complain, and not 
without cause, of the difficulty of getting delivery of their castings 
within reasonable time. Anything of an intricate or troublesome 
nature especially must be waited for, even to an extent which 
seems unaccountable, but the founders at present are masters of 
the situation, at least so far as the Clyde district is concerned, 
and they use their advantage most unmistakeably. 

The bridge Trustees intend entertaining the Earl of Dalhousie 
and the other members of the Grand Lodge of Scotland at dinner 
in the Corporation Rooms, in honour of the occasion ot laying 
the foundation-stone of the Albert Bridge on Friday week, the 
3rd June, when the Hon. the Lord Provost, chairman of the 
Trust, will preside. 

Substantial progress has been made towards the formation of 
the new barracks at Maryhill, albeit the work of the six months 
that have elapsed since operations were begun does not show well 
to the unpractical eye. Some twenty-five buildings in all (for the 
accommodation of 1000 men) are to be erected, including a neat 
little chapel, but of these only two are yet commenced. Part of 
the ** storehouses ” are erected, and the foundation has been laid 
of the officers’ quarters, which, when completed, will be a fine 
block of buildings. Nearly all the boundary wall, enclosing thirty 
acres, is also built. It will be of a uniform height of 10ft., 
and “‘flanked” at every turn. Each “flank” is to have 
a backing of iron plate, pierced in fifteen places for rifled arms. 
Entrance will be obtained to the barracks by a fine gate opening 
into the turnpike road. On the south side a passage will be 
formed to the river Kelvin, which may be found serviceable in 
the event of cavalry being quartered in the barracks. The num- 
ber of men engaged on the work is 1400. Colonel White, of 
Edinburgh, is head engineer; Captain Smith, resident engineer, 
and Mr. Edes, Government surveyor. It is estimated that the 
barracks will be finished in three years. 

It is reported that the Skye Railway will not be opened for a 
considerable time after the lst July, the date announced for the 
completion of the undertaking. 








THE IRON, COAL, AND GENERAL TRADES 
OF BLRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE FINISHED IRON TRADE: Orders for shipbuilding iron — 
SHEETS : Orders for galvanised; Low prices—BLACK SHEETS — 
PLATES—STRIPS, HOOPS, AND T’S—RAILS AND PUDDLE BARS: 
Inquiries from abroad: Advance in prices—THE LABOUR 
MARKET: Close supply: Pic tron : Rising market : Statistics as 
to make—GENERAL INDUSTRIES: The foreign and home markets— 
PHASE OF SOUTH AMERICAN DEMAND— TIN-PLATE GOODS — 
JAPAN WARES — JAPAN TRAVELLING TRUNKS ; ** Smartness ” in 
registering new designs —PRICES OF TINNED Goops: High: 
The cause—IRON BRAZIERY—LOCKS—ANCHOKS AND CHAINS — 
THE CABLE TRADE — TUBES — RAILWAY FASTENINGS -- IRON- 
FOUNDRY CASTINGS — THE WoOoD SCREW ‘RADE: Extensive 
preparations to meet competitions. 


THOUGH not the bulk, yet a portion of the iron—and that the best 
—required in shipbuilding in other districts is being made here. 

Sheets are mending. The galvanisers are coming into market 
with less diffidence ; but they are still checked very much by the 
unfavourable issues of recent speculative transactions, emanatin: 
alike from Scotland and from South Staffordshire. The stocks o' 
galvanised sheets still on hand in Australia are heavy, but they 
are decreasing. They may well become less, for the prices at 
which no inconsiderable quantities have recently been sold out 
there have been shamefully low. Certain producers in this dis- 
trict have thereby burnt their fingers somewhat smartly. Happily 
they they can bear the twinge with only a little writhing. 

Black sheets for iron braziery goods are likewise looking up. 

First-class plates keep in good request at houses which have are- 
putation for that kind of iron. 

The strip and hoop mills are running full time, and there is a 
ess languid consumption of bars, square, flat, and round, of the 
kind most generally used ; whilst those of the first class, together 
with T iron and the like of a similar quality, are doing betier. 

Inquiries are coming forward for iron in most stages of manufac- 
ture chiefly from foreign customers. Merchants, however, find a 
difficulty in placing the orders, because of the prices at which 
buyers had thought that they should be able to get what they 
wanted ; and in not a few instances the specifications still remain 


in hand. 
This is the case certainly in respect of 10,000 tons of railway 
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iron ; and likewise 1500 tons of puddle bars. The producers in 
each case will not part with what is required at less than a con- 
siderable advance upon the prices at which merchants when they 
sent out quotations believed they could buy. 

Communications are now taking place between the customers 
and the middle men by telegraph ; and the former must be sharp 
in deciding if they intend to get the iron, else they will have to 
pay more money than that at which they could now purchase. 

Most first-class houses have a fair stock of puddled iron on hand; 
but now that the summer has begun, and men will shortly not 
work full time, owing to the heat, at the same time that orders 
for the finished article are increasing, they will not part with any 
of their accumulated store at less than good profits. 

South Staffordshire is not yet busy; but in anticipation of 
increased restrictions as to the employment of youthful operatives 
consequent upon the near fctooe | of the period when the Fac- 
tory Act will tell more powerfully upon the iron trade, the asso- 
ciation, aided by the authorities in North Staffordshire and the 
North of England, are memorialising Government, with a view to 
the preventing of the threatened inconvenience ; for the labour 
market is not now overstocked with skilled ironworkers. At the 
present moment this is felt more in North than in South Stafford- 
shire, the former being busier. 

Pig iron, made in other districts, and sold here by agents on the 
spot, is getting stiff all round, the best kinds being no longer an 
exception. The iron made here is likewise advancing, and is 
therefore increasing in make. The reluctance of consumers to 
give vendors’ terms is the greater because of the comparative pre- 
vailing quietude at the mills and forges generally, nctwithstand- 
ing the undoubted mending of the markets from week to week. 

The number of furnaces at present in blast in South Stafford- 
shire is 104. These, at anaverage of 135 tons per week, would 
give an annual output of pig iron in this district of over 730,000 
tons, and it has been pointed out that if the aggregate make 
of Great Britain should this year amount to between five and six 
million tons, as is anticipated, the making of this large quantity 
will require about seventeen million tons of coal, twelve million 
tons of ironstone, and upwards of four million tons of limestone. 

Coal keeps steady. 

In the general hardware industries the month of May is closing 
quietly. They have not been busy as a rule, but some branches 
have y en yed considerable activity. The foreign trade has not 
shown much alteration, but both it and the home trade are getting 
better as the month closes. 

Our great antipodean markets are really good in respect of only 
a few branches, The letters to hand by the last mails are very 
unsatisfactory as to the financial condition of certain purchasing 
firms. Happily, this district will not be much affected. We are 
‘*in” here and there in one case, and 5s, in the £ will be the divi- 
dend guaranteed. How the guarantors will come off is, however, 
a matter of doubt. 

The Indian market is not good, but it is getting a little better. 

The Canadian trade is just now experiencing a lull, the spring 
trade being over and the autumn demand not having yet begun ; | 
but, on the whole, a tolerably fair amount has been done with 
the Canadas, and the prospects are yet more favourable. 

The States are improving, and the anticipations in refcrence to 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent). 

THE IRON TRADE: Signs of improvement and future prospects: 
Orders in the market : A fair proportion of contracts secured : 
Activity at the works: Effect of increased inquiries from Russia : 
American ditto: Makers independent : The price of rails expected 
to advance.—SHELVING OF THE PROPOSED NEW TARIFF BILL : 
Advices from America indicate increasing inquiries. —CLEAR- 


ANCES FROM THE LOCAL PORTS—THE HOME DEMAND: Proofs of 


improvement in the trade.—RESTARTING OF WORKS AND THE 
EXTENSION OF OPERATIONS THROUGHOUT WALES—THE TIN- 
PLATE TRADE—THE STEAM AND HOUSE COAL TRADES—NEW 
OUTFALL SEWER AT CARDIFF. — NEW ENGINE AT RiISCcA 
COLLIERY. 


UNMISTAKEABLE signs of ye aia continue to be evinced in 
the iron trade throughout the Welsh districts, and the prospects 
for the future are particularly encouraging. As the season ad- 
vances inquiries from all parts are increasing, so that it is now 
very probable that even the most sanguine expectations enter- 
ber at the beginning of the year will be realised, and a large 
trade will undoubtedly be done before the year is passed. The 
orders now on offer in the market for railway iron are generally 
for large quantities, and the makers of Monmouthshire and 
Glamorganshire experience little or no difficulty in securing 
a fair proportion of them. The works, therefore, exhibit 
a considerable degree of activity in all departments. To 
such an extent have inquiries from Russia, the United States, the 
colonies, India, and many of the continental markets, increased 
latterly, that manufacturers are, in many instances, obliged to 
stipulate lengthy terms for delivery, and their position has be- 
come altogether an independent one. Of course, pee reasonably 
in proportion to the pressure of contracts must be paid, and it is 
retty generally believed that before long quotations for rails will 
G again advanced. For a time, at Toa, merchants and 
makers are relieved of their fears or anxieties in regard to the 
attempt made in America to increase the duties on finished 
materials imported, the proposed new Tariff Bill having 
been shelved, and it seemed very likely that no interference 
will be made again during this year, if at all. The efforts of 
the Protectionists have in no way hitherto injured the trade be- 
tween England and the States, but rather they would seem to 
have given an i tus to tr tions, and advices continue to in- 
dicate still further increased inquiries from the Transatlantic 
markets. The late fine weather has materially aided in effectin, 
the large clearances which have latterly been made from the loca 
orts. The exports of iron from Cardiff and Newport during the 
ast week have reached to about 12,000 tons. The home demand 
continues to improve, and should a strike occur in Scotland, as is 
robable, it will cause some movement in the demand for pig iron 
in this district. Bars, plates, Xc., are in average request. 
Satisfactory proofs of the improvement which has taken place in 
the iron trade is evinced in numerous parts of the Welsh iron- 
making districts ; the prosperous period which has set in having 
led, and is still leading, to considerably increased animation at all 
the establishments, and to the extension of operations in new 
works and at those which have become rusted with a long term of 








the markets there are of a yet more gratifying character. 

The last South American mail communicated intelligence as to | 
the pecuniary difficulties still overhanging the leading markets, | 
but gave reason to anticipate a very greatly improved demand. 
The attention which is being given to that part of the world by 
young enterprising capitalists who have gone and still are going 
out bent upon living as tillers of their own farms, has given an 
impetus to the demand for the agricultural implements usually 
sent out to that part of the kingdom ; and gives rise to a feeling 
of assurance in respect of the requirements at a later date. 

The Northern of Europe trade is quiet for this time of the year, 
and the continental markets generally are not affording us much 
employment. 

The markets at home, where there is any variation in the 
genera) dulness, are least unsatisfactory in the best agricultural 
districts, and in portions of Lancashire, Yorkshire, and Cumber- 
land. Next, the places most frequented by tourists continue to 
buy with tolerable freedom. 

As to the respective branches, the tin-plate-working and japan 
factories are culy quietly engaged. The establishments where 
goods of the first order are produced complain very much of the | 
wantof trade. Theyareevidently suffering now, as they have suffered 
for some time past, from the extent of the business done | 
by younger and competing firms ; but there is reason also to con- 
clude that the quality of the goods most purchased is less costly | 
in proportion to the quality made than was the case before the | 
list panic. Some firms who are well acquainted with the trade, 
yet who have no prejudices to overcome, who are satisfied with 
moderate profits and a brisk return, and who, at the same time, 
are diligent in putting novelties upon the market, report themselves 
well occupied, Toilet sets, which experienced a little fillip at the 
beginning of the month, have not continued in equal demand, and, 
considering the period of the year, are quiet as the month closes. 

There is a good business being done in travelling trunks. In no 
one article has there been a greater spirit an ingenuity dis- 
played by manufacturers in recent times. Much ‘ smartness,” 
as our American friends would say, has been displayed in getting 
out variations of designs. 

Tinned wares are not in so good a demand, as a rule, as are the 
japanned goods, 

Tron braziery is in fair request—indeed, in some cases active de- 
mand. The process of galvanising is still extensively and in- 
creasingly applied to these wares. 

Locks of the best class are in fair demand, as well those made 
of iron as of brass ; but the middling qualities and the very cheap 
are in less request. 

Bolts and builders’ ironmongery generally are better on the 
whole this month than last, though the improvement is not very 
marked. 

Fenders and fire-irons are quiet. 

Anchors and chains are better. 

Some cable makers are experiencing a very excellent demand, 
but at prices which leave but a narrow margin of profits. One 
firm, hitherto engaged in this line in South Staffordshire, has dis- 
continued the making of chains, notwithstanding that a large 
amount of capital had been invested in preparing to meet the re- 
quirements of shipbuilders. 

Tubes, alike of iron and brass, are affording active employment 
at most of the establishments, considering that the cualiien 
season is over for other than a few foreign markets. 

Railway fastenings were hardly ever so busy, and the same re- 
mark applies to carriage fittings and the like. 

The ironfounders who send away water and gas mains have an 
improving trade ; and at a few works there is a show of activity. 

Amongst the inquiries in the market is one for 8000 lineal yards 
of water pipes, of three, four, and five inches respectively. 

The unduly high prices which have had for some time to be paid 
for wood screws, together with the prospect of a reduced tariff on 
the articles sent out to the United States, is leading to the pros- 
pect of some brisk competition at last. Messrs. Nettlefold and 
Chamberlain (of Birmingham), who are the great producers in this 
country, are not prepared to allow the threatened joint-stock 
scheme to push them to the wall, whatever the kind of article 
which, by new machinery of American invention, may be used. 
Messrs. Nettlefold and Chamberlain have bought the premises 
lately used by the Patent File Company ; for “ they anticipate,” 
it is made known, ‘‘an increased foreign demand for their manu- 
factures whenever the competition in the home trade necessitates 
a reduction in price.” This is taking place at the same time that 
Messrs. Nettlefold have just completed a new wing to théir 








Heath-street factories, and are ts for th / 
tion of a large iron mj po ober amnaa, carne ‘or the erec 


idleness. An additional furnace has just been put in blast by Mr. 
Crawshay, at the Cyfarthfa Works, which, with the ample employ- 
ment he is enabled to afford them, has gained the hearty congratu- 
lations of his workpeople. In the same district Mr. R. Fothergill, 
M.P., is making preparations to set in motion a large portion 
of the Penydarren Ironworks, one of the oldest and best situated 
iron-making establishments in Wales, but through which the 
clatter of the mills or the sound of the forge have not been heard 
for many years past. Another important establishment, the 
Pontnewynydd Works, Pontypool, which has been at a standstill 
for a considerable period, is about to be converted into a wire 
works by Mr. Henley, of North Woolwich ; and Mr. Strick’s 
new Tin Plate and Charcoal Bar Works at Pontypool-road are on 
the eve of completion. At Dowlais, Tredegar, Ebbw Vale, and 
Blaenavon the production is also increased, and a good business is 
being done by the new proprietors at Blaina. In addition it is 
pleasing to find that active preparations are being made to re-open 
the Yniscodwin Ironworks in the Swansea Vale, which have 
been closed since November last, the principal promoters of this 
undertaking being, it is understood, Mr. T. Challender Hinde, of 
Hereford, and other gentlemen. The age ee preparations are 
being vigorously pushed forward by Mr. Creswick, formerly engi- 
neer of the Plymouth Ironworks, to whom the repairs, &c., have 
been catvetal, At several other places great activity prevails, 
and new works are being established, showing altiguiker that 
future prospects are particularly encouraging ; and if the antici- 
pated further advance in the price of iron is realised, there can be 
no doubt that handsome profits will be realised in the iron trade 
during the next few years. 

The tin-plate trade is little more satisfactory in its aspect. 
Operations are tolerably active at the works, but makers have 
considerable difficulty in obtaining profitable prices for their pro- 
ductions. <A slight wavering has been evinced in the prices of tin 
during the week, but more steadiness was evinced in the last two 
or three days. 

Steam coal proprietors are still doing a large business with con- 
tinental purchasers, so that the pits are kept in full employment, 
and shipping at the ports is active. Complaints are made, how- 
ever, at Cardiff of a wani of vessels of suitable tonnage, and the 
state of the trade at that port is not altogether satisfactory. The 
demand for house coal is slow, both locally and coastwise. 

A new outfall sewer in connection with the ‘Cardiff drainage 
system has just been completed at Cardiff. 

A new engine is being erected at the Risca Colliery to work the 
Struvé ventilator. The engine isa horizontal one, 40-horse power, 
20in. cylinder, and 3ft. stroke. The drawings and specifications 
were prepared by Mr. Wm. James, engineer of the colliery, and 
the engine was constructed by Mr. Charles Jordan, of the Pill- 
gwenlly Foundry, Newport. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 


SHIPS NEW AND OLD : Models for the Tynemouth Free Library—Gas 
AT LEEDS — UNEMPLOYED LONDON WORKPEOPLESENT DOWN TO THE 
NorTH—ABATTOIRS AT BRADFORD—THE TYNE PIERS—STATE OF 
TRADE AT SHEFFIELD—SMOKE AT HUDDERSFIELD—NEW COAL- 
FIELD NEAR CHESTERFIELD—THE CONSETT WorKS: Sunday 
Fettling—RAILWAY BRIDGE AT SCOTSWOOD— TRADE OF THE TYNE. 


Messrs. T. and W. Smith, shipbuilders, of North Shields, have 
presented to the Art Department of the Tynemouth Free Library 
a model of the well-known East Indiaman Blenheim, to illustrate 
the highest class of merchant vessels which sailed round the Cape 
of Good Hope to India in 1851; and a model of the steamship 
Crosley, launched by the same firm in 1870, the object being to 
show the class of vessels which pass through the Suez Canal in 
1870 for the same destination. 

The opposition to a bill in which the corporation of Leeds takes 

wers to oq wn the works of the existing gas companies in 
hat town been withdrawn. 

A number of unemployed men from London were landed at 
Middlesbrough on Monday, and were conveyed to local ironstone 
mines, where they are to be set to work. 

Plans furnished by Messrs. Taylor and Garthwaite, of Brad- 
ford, have been selected in a competition for proposed new works 
of the Bradford Abattoir Company, at Bolton Bridge, near Brad- 
ford. The estimated cost of the whole of the buildings contem- 
plated is £5300. 

A of Dundee officials have visited the pier works at the 


mouth of the Tyne. Mr. Messent, pier engineer, accompanied 


the visitors over the works. The visit was in connection with an 
application to be made shortly to the Public Works Commissioners 
for an advance of £250,000 on account of new harbour works. The 
Dundee gentlemen will form part of a deputation which is to wait 
upon the commissioners. ’ : 

A brisk demand for railway matériel continues to be experienced 
at Sheffield, and in some departments the ~—* scarcely suffi- 
cient. There is also more doing in steel rails than at any previous 

riod, and fair orders are on hand for tires, wheels, and axles, 
The armour-plate mills are well employed, but there is less doing 
in heavy ordnance. Fair orders are on hand for boiler and ship 


lates. 
4 Several smoke prosecutions were disposed of at Huddersfield 
yesterday week. In most cases time was given for the abatement 
of the nuisance complained of. 

A coal-field recently purchased by Messrs. J. Rhodes and Sons, 
and amounting to 300 acres in extent, is now being surveyed by 
Mr. Earl, mineral agent of Chesterfield, with a view to the com- 
mencement of immediate operations upon it. The coal-field, 
which is that of the Silkstone, or black shale, is situated between 
the collieries, of the Dronfield Silkstone Coal Company, and the 
West Stanley’s new colliery at Unstone, and the shafts will be 
sunk on the slope of the ground and nearly opposite to where 
stood the iron furnace of Mr. Rangeley. The iron measures of 
the neighbourhood are also, it is understood, likely to be exten- 
sively developed, and with this object they are being tested in 
several places. 

On Saturday the result of a vote by ballot on the Sunday 
fettling question which took place at the Consett Works on 
Friday was made known to the workmen. The number of 
puddlers and their underhands who voted was 425—355 against 
Sunday labour, 67 in favour of it, and three neutral. The Consett 
Iron Company has undertaken to improve the brickwork of the 
furnaces, and also to light up the furnaces free of cost to all pud- 
dlers who are actually at work on Monday mornings. 4 

One-half of the new railway bridge at Scotswood is now finished. 

Considerable quantities of Swedish iron have been received at 
Sheffield of late, vid the Tyne. The shipments of iron rails from 
the Tyne to Russia and America continue large. The iron trade 
in every branch appears still to be in a satisfactory state in the 
Cleveland group. 
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PRICES CURRENT OF METALS AND OILS 
1870. 1869. 
Coprrer—British—cakeandtile; £8s.d. £84) £8d..£8.d. 
PCr tON sesecccccecescoe| 1010 0.. 71 O O| 72 0 0.. 7310 O 
Best selected 72 0 9.. 0 0 0/75 0 0..76 0 0 
Shect ...... 0 v.. 76 0 0| 76 0 0..79 0 0 
Bottoms 00. 00 0:81 00. 0080 
Australian, per ton 0 0.. 7415 0) 76 0 v.. 78 0 0 
Sp: Cak 00. 00 0/72 00. 00 0 
Chili Bars 0 0.. 6715 0; 6710 0.. 68 0 0 
Do. refined ingot . 0 0.. 7210 0\72 0 0.. 7310 0 
YELLOW by nt ong ccooee| O 0 6 O 062) 0 0 CG 00 7 
Iron, pig in Sco’ d, ton ....| 218 3 cash 211 lcash 
Bar, Welsh, in London......| 7 2 6. 710 0) 612 6.. 615 0 
Wales ......| 610 0.. 615 0| 6 2 6.65 0 
Staffordshire | 8 0 0.. 8 5 0| 7 5 0.. 7 7 6 
Rail, in Wales..........cc08| 615 0.. 7 5 0| 6 26. 65 0 
Sheets, singlein London ..| 910 0..10 5 0| 9 5 0.. 0 0 0 
Hoops, first quality ........| 815 0. 95 0| 850.8 7 6 
Nailrods ..cssceess ° 715 0.. 8 0 0| 710 0.. 715 0 
Swedish....-.cse--cescses 915 0..10 5 @|10 0 0.. 1010 0 
Leap, Pig, Foreign, per ton 8 0 0..18 5 0)1815 0.. 0 0 0 
English, W.B. ...ccc.seee 5 0..19 7 6} 2010 0.. 0 0 0 
Other brands 5 0..1810 0/19 5 0..1910 0 
Sheet, milled 5 0..1910 0} 20 VU 0.. 20 2 6 
Shot, patent..... 20 0.. 0 0 0} 22 5 0.. 2215 0 
Red or minium .....s.ee00.| 1915 0.. 20 0 0| 2010 0.. 2012 6 
White, dry ...cccccccccsees| 26 0 0.. 28 0 0) 27 0 0.. 29 0 0 
ground in Oil seccccccccee| 26 0 0.. 29 0 0) 27 0 0.. 30 0 0 
Litharge, W.B. ...-cscosceee| 9 0 0.2. 0 0 0124 00... 000 
QUICKSILVER, per bot. ....s00.| 717 0.. 0 0 0| 617 0.. 618 0 
SpecreR, Silesian, per ton ....| 1817 6.. 20 0 0; 20 @ 0.. 20 2 6 
English V&S8.... -|19 0 0..1912 6) 20 0 0..20 5 0 
Zinc, ditto sheet..... 2315 0.. 24 0 0| 2510 0.. 26 0 0 
STEEL, Swedish faggo 000. 000);000.000 
~~ coccce eee 1500..000'15 00.000 
Tix, ca, per cwt. 613 0.. 614 0| 616 0.. 618 6 
Straits, fin 611 0.. 612 0) 614 0.. 615 0 
For arrival ..ccccoccesese-| 0 0 0.. 0 0 0} 6 8 O.. 0 0 0 
English blocks se.ccscscsee| 616 0.. 617 0] 6 6 0. 6 TO 
Bars ..cccccce eecee 617 0.. 618 0| 6 70.. 68 0 
Refined, in blocks........] 7 0 0.. 7 1 0) 612 0.. 613 0 
Trvp.ates, per bx of 225 sheets 
BO COS cocccccccovccccscsee| 2 8 Goo 1-5 8] 1 8 6. 1-6 6 
IX ditto.... 190. 1 Oo} 196. 111 0 
IC charcoal 1 8 6. 110 0} 110 0. 112 0 
IX ditto.... 114 6. 116 0| 116 0.. 118 0 
Coa.s, best, per ton 017 0.. 017 6| 016 3.. 016 9 
Other so. 015 0.. 016 8| C14 3.. 016 0 
OILs, per 4210 0.. 0 0 0/387 00... 000 
Brown 3 ceocccescccces 34 0 0.. 385 0 0] 31 0 0.. 32 0 0 
oe oe scersescscocse| 90 0 0.. 0 0 0/100 0 0. 000 
ie, South Sea, pale......| 38 0 0.. 0 0 0/40 0 0..41 0 0 
Yellow cecccccsescosccess| 37 0 01. 0 0 0) 39 0 0.. 40 0 0 
BrOWN cccossccccccssecee| 85 0 0.. 0 0 0) 87 0 0.4. 0 0 O 
E.L. Fish ...ccccccccscccee| 82 0 0.. 83 0 0/32 0 0. 0 0 0 
Olive, Gallipoli ...c.sccosee) 55 0 0.. 0 0 0/52 0 0.. 0 0 0 
Spanish .... 000. 00 0/49 0 0.50 00 
Palm _..ece 3910 0.. 0 0 0/41 00. 000 
Linseed .....eseseccees 3115 0.. 0 0 0} 3115 0.. 32 0 0 
Rapeseed, 4510 0.. 46 0 0) 3710 0.. 0 0 0 
Brown seccssoe 4310 0.. 0 0 0)3510 0. 000 
Foreign pale 47 0 0.. 4710 0/38 0 0... 000 
Brown 45 lv 0.. 0 0 0/36 0 0. 000 
Lard cccocccccscccccesscccces| 72 O Ove 75 0 0/73 0 0.. 75 0 O 
Tallow crscccccccseccccccsees| 30 0 0. 0 0 0135 0 0. 0 0 0 
PRICES CURRENT OF TIMBER. 
1870. 1 . 1870. 1869. 
Per load 262464 4 £ 18 | Per load— £24464 6 
Teak ....+++++++++-18 10 13 0/10 10 13 10 | Yel. pine, per c. | 
Quebec, red pine .. 315 415| 315 415 Ist quality 18 0139 0| 161019 0 
ellow pine... 4 0 5 0| 3 5S 410 Qnd do. .. 12 013 0 12 0138 0 
St. John’s N.B.. yl 0.0 0 0/000 0 + iL 012 0 10:10 1310 
% 5315 6 5| 510 6 0 lL 012 0) 10 15 12 10 
«315 5 0| 4 5 417 . 6W 8 0| 610 710 
- 455 5) 45 510 ~-7090 0000 
-0 0000/0000 . 8 0 940) 8 0 915 
4565/40 510 0 © 0 0| 710 810 
25 45/310 40 9 01010) 9 01010 
35 345 330 310 Sederhama........ 8 0 910) 81010 0 
-2 0 213] 3 8 310! 1a0fe. by B by 9 10 0 12 10] 10 1012 10 
310 8 10| 410 6 0. Deck pak, bak 
0000/0000) perddcdtin..¢ 99° 0000 
4 0 510| 6 O 7 0) Staves. per M. 
5 5 6 5| 8 O 9 O| Quebecpipe ...... 65 067 10] 721075 0 
Deals, por C., 180. by Sf Sin, i Pa laine eon... 18 019 0} 200 21 0 
Quebec, w! it. spruce ) Crown .. 
St Johnwhtspruce 191015 0/12 015 0 Pipe ........ j 140 0 150 0/1200 140 0 











A FLAX and jute company have commenced the erection at 
Barrow-in-Furness of a very large factory, covering five acres. It 
is expected to employ from 1000 to 1500 hands. 

Tue Corton TRADE.—We are glad to be able to report that 
a renewed activity is perceptible in the cotton trade of the south- 
east district of tamale, which, in common with otherlocalities, 
suffered so disastrously from the American civil war, and thatmore 


machi is now —— at any period since the memorable 
panic, ny mills that have remained idle since the visitation of 
the cotton famine are now being put in motion, and, as a conse- 
quence of this renewed elasticity, the rate of wages is slightly in- 

ing. In Ashton-under-Lyne an advance of 5 per cent. has 


been p on the current rate of payment, and this week the 
Stalybeidge Maleo participetingin the tivance, bet thomneterepie 

y is’ pating in vance, but the - 
ners and manufacturers of Mossley last week refused to grant the 
concession asked, and consequently a mass meeting of the operatives 
was held on Monday pe when it was unanimously resolved 
that unless the rise of 5 per cent be ted the whole of the 
hands should cease work at the expiration of a fortnight, but it is 
not expected any difficulty will arise. 
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CONVERSAZIONE AT THE INSTITUTION OF 
CIVIL ENGINEERS. 

, _On Tuesday evening Mr. Vignoles, President of the Institution 
of Civil Engineers, held a conversazione at 25, Great George-street, 
at which over 300 members of the profession and gentlemen 


more or less interested in engineering subjects were present. To 


say that it was per- 
fectly successful in 
every respect issimply 
to do bare justice to 
the president and 
council of the Insti- 
tution, and, let us 
add, to Mr. Forrest, 
on whom a great deal 
of real work devolves 
in the way of hunting 
up subjects for exhi- 
bition, and arranging 
the rooms. The re- 
sult of the labours of 
all parties is that once 
a year everything new 
that is good in the 
science of constrac- 
tion may be found 
illustrated by draw- 
ings, models, &c., in 
the rooms of the In- 
stitution. It is still 
doubtful, however, if 
engineers throughout 
this and other coun- 
tries realise the im- 
portance and in- 
fluence of an event 
which results in this 
—that all that is new 
and worth notice, and 
a very little that is 
neither novel nor de- 
serving of attention, 
is exhibited and ex- 
plained to a body of 
men, qualified above 
all others by their 
education, their train- 
ing, and their avoca- 
tions, to pronounce an 
opinion on the merits 
of the various inven- 
tions laid before them. 
Only too many people 
believe that the ex- 
hibits are few and 
of small practical 
utility, whereas the contrary is 
the fact. Exhibitors who have 
any experience know how critical 
an audience they have to deal 
with, and the knowledge tends 
powerfully to keep inferior 
articles away from Great George- 
street, but not to prevent the 
exhibition of plenty which are 
really excellent. We regret that 
we have reason to believe that 
a few engineers have formed 
notions of the whole affair 
which tend powerfully to pre- 
vent them from exhibiting. 
This idea we are anxious to 
dispel, and we assure our readers 
that exhibitors of really novel 
and valuable machines or inven- 
tions will always meet with full 
justice at the hands of the repre- 
sentatives of the Institution on 
these occasions. To give an idea 
of the character of the exhibi- 
tion on Tuesday night, we repro- 
duce on another page that por- 
tion of the ‘‘ Catalogue of Works 
of Art, and of Engineering 
Models and Instruments, ex- 
hibited at the Institution of 
Civil Engineers, May 31, 1870,” 
which refers to technical sub- 
jects, premising that the works 
of art, principally paintings by 
the best artists, numbered no 
fewer than 145, including several 
from the Royal Academy lent 
for the occasion. 

Here we have 144 exhibits, 
not one of which was unworthy 
of attention, while a consider- 
able portion of the whole de- 
served a much more extended 
notice than that which we are 
about to give of a few of the 
more interesting. We shall, to 
a certain extent, take things in 
the order in which they are 
arranged in the foregoing cata- 
logue, without rigidly adhering 
to any rule on the subject. 

t, then, we may mention 
very beautifully executed models 
of Captain Moncreiff’s gun car- 
riages, one of which has already 
been illustrated in our pages, 
while we hope to place drawings 
of the second and more recent 
invention before our readers in a 
short time. Mr. Husband’s 
pneumatic stamps, of which a 
model was shown, have also 
been illustrated in our pages, 
The machine is, we understand, 
a-complete success, as it deserves 
to be from the skill and inge- 
nuity shown in its construction. 
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Mr. Rigg showed a 
model of the gear 
patented by himself 
and Mr. MacGeorge 
for turning cranks 
over the centre,which, 
like the preceding in- 
vention, has already 
been illustrated in 
our pages. Of Mr. 
Howard's new marine 
boiler we hope to 
place drawings before 
our readers very soon. 
For the present it 
must suffice to say 
that it is essentially 
@ modification of the 
now well - known 
“safety boiler,” the 
tubes being placed 
horizontally instead 
of vertically, very in- 
genious arrangements 
being used for secur- 
ing circulation. A 
boiler on this prin- 
ciple, tested at Bed- 
ford, has, we under- 
stand,evaporated 111b. 
of water per pound 
of coal—a first-rate 
result. Of the model 
of an articulated loco- 
motive for mountain 
railroads exhibited by 
Messrs. Dredge and 
Stevens, we shall only 
say that its sole merit 
lies in its ingenuity. 
Mr. E. Binden Marten 
exhibited a set of 
models of exploded 
boilers, which de- 
served and received 
no small attention. 
They were extremely 
interesting, but it 
would take up more 
space than we can 
spare to describe 
them, and in the end 
the description would 
fail to convey any 
adequate idea of the 
nature of the models. Mr. P. 
M. Parsons, well known for his 
labours in the improvement of 
ordnance, sent samples of his 
white brass. Exactly of what 
this very peculiar alloy consists 
we shall not pretend to say. It 
is unlike Babbit’s or any other 
white metal with which we are 
acquainted, will not clog the 
file, and has in practice proved 
very effective. It differs mate- 
rially from the generality of 
alloys known as white metal, 
being harder, stronger, and 
sonorous; it is, in fact, as its 
name implies, a species of brass, 
and behaves like it under the 
tool when bored or turned, and 
it is susceptible of a very high 
polish; at the same time it fuses 
at a lower temperature than 
ordinary brass, and can be 
melted in an iron pot or ladle, 
over an ordinary fire. This 
renders it useful for fitting-up 
engines and machines where 
first cost is an object, as it can 
be run into the plummer-blocks 
or framing to form the bear- 
ings, bushes, sockets, &c., with- 
out the expense of fitting or 
boring them, or it can be cast in 
metal moulds, or like ordinary 
brass or gun-metal in sand or 
loam. The white brass has been 
found by carefully conducted 
experiments to surpass in dura- 
bility all other anti-friction 
metals against which it has 
been tested, and to prevent 
heating of the journals. The 
durability of the white brass was 
ascertained several years since 
by some very carefully con- 
ducted experiments on the Great 
Northern Railway, with carriages 
running in the express train 
between London and Edin- 
burgh, the axles being fitted 
with bearings of white brass at 
one end and ordinary brass at 
the other. These experiments 
were made under the direction 
of Mr. Sturrock, late locomotive 
engineer of the Great Northern 
Railway, who states that two, 
bearings under No. 45 brake 
van, East Coast Joint Stock, 
diminished in weight 2 oz. in 
running 19,400 miles, whilst the 
two brass bearings in the other 
end lost 2lb. 40z.; that under 
No. 36, third-class, E. C. J. &., 
the two white metal lost only 
24 oz., against 1]b. 60z. whilst 
running 20,000 miles ; and two 
under No. 35, E. C. J. &., third. 
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class, lost only 2} oz. against 11b. 12 oz, of the brass bearings 
whilst running 20,000 miles. The bearings during these periods 
ran perfectly cool, and were lubricated with oil. 

Of Mr. Bauman’s model of steam-moved valves, we shall have 
more to say when we have examined a pump fitted with them 
and actually in work. Of the ingenuity of the device there can 
be no question ; but in appearance at least the arrangement is 
excessively complex, and would, we fear, readily get out of order 
unless especial care is taken to keep the steam very dry and clean. 

Nothing in the rooms of the Institution interested us more 
than the exhibits of the Metallic Compression Casting Company, 
of Boston, U.S. The effect of the process is that moulds of the 
most intricate devices can be produced in absolute perfection in 
a few minutes by any unskilled labourer. Stereotype plates thus 
produced were shown which faultlessly reproduced the model. 
Admirable repoussé work is turned out from moulds with such 
perfection of detail that it is impossible to say which is the ori- 
ginal and which the copy. The modus operandi is exceedingly 
simple and inexpensive. The thing to be copied, say a page 
of type, is placed face upwards on a flat brass plate, and 
then coated all over with a preparation of potters’ clay 
worked in with a brush. When the whole face of the article to 
be moulded has been covered, the plate carrying it is placed on 
the bed of a screw-press. A brass box is locked round it, and this 
box is filled upfor about two inches with pottery clay, sifted in 
and slightly rammed down. The whole is then put under the 


tympan of the press, and squeezed hard by two men operating’ 


the handles of the screw. The box is then opened, and out 
comes a flat tile like one of Minton’s, with the model still fixed 
in it. The model is easily withdrawn by a little suction ap- 
paratus of india-rubber, and we have an exact fac-simile of the 
model to the finest hair line, ready, when dried, to be cast from. 
Nothing, as we have said, can exceed the beauty of the result. 
We may cite, as examples, screws and nuts which never had a 
tool put on them, and yet left nothing to be desired in the way 
of accuracy and completeness ; while wood engravings have been 
reproduced with an accuracy and finish which could not fail to 
satisfy the most hypercritical of artists and engravers. 

Messrs. Norton and Bailey, of Salford, showed pressure 
recorders, timepieces, &c., which fully maintained the well-earned 
reputation of the makers. Not far off we noticed a Richards’ 
indicator, exhibited by Mr. Olrick, and fitted with an arrange- 
ment long wanted, and certain to be appreciated. All engineers 
who have much to do with the indicating of engines know that 
one of the greatest difficulties they have to contend with con- 
sists in finding some means of reducing the stroke of the indi- 
cator from that of the cylinder. In marine engines a special 
lever is now generally fitted for this purpose, while with the 
beam engine a few pulleys and a little ingenuity will generally 
enable the operator to use the beam or some part of the parallel 
motion for his purpose ; but with ordinary horizontal and verti- 
cal engines the case is different, and we find all sorts of expedi- 
ents resorted to, from an “ A on the guide-bars” toa deal plank 
hung by one end from a nail in a joist overhead, that is to say, 
when there is a joist. The indicator exhibited does away with 
all this ; the simplest possible reducing gear is attached to it, and 
it becomes possible thereby to indicate an engine with 
a stroke of 8ft. or of Sin. by fastening the cord 
directly to the crosshead. The reducing gear consists of 
a roller on which the cord is wound several times. The true 
indicator cord is wound on the axis of this roller. The roller is, 
say, 4in. in diameter; the axis jin. Then a stroke of Sin. on 
the engine will give one of an inch to the indicator. By varying 
the size of the spindle, or of a little pulley to slip on it, any pro- 
portion can be had between the stroke of the engine and the 
travel of the indicator cord. 

When engineering works are comparatively on a limited scale, 
it is never worth while to undertake their construction by means 
of apparatus or machinery of an especial character. The ordinary 
appliances and mechanical contrivances must be employed in 
order to insure a requisite amount of economy. But when, as 
frequently happens, the work assumes an importance and a 
magnitude that warrants, and perhaps necessitates, the employ- 
ment of special means of execution, the most economical method 
of getting the job done is to “have a machine” for it. Un- 
doubtedly the “tunnel scheme” of connecting England with 
France may be considered in the light of a work of the first 
magnitude, and it is not to be wondered at that inventors have 
turned their ever restless energies towards accomplishing the 
excavation in the most economical and expeditious manner. Mr. 
J. D. Brunton exhibited a working model of his tunnelling 
machine for driving through the grey chalk formation which 
constitutes the subaqueous substratum between Dover and 
Grisnez. In a drift or level such as it has been proposed to 
drive under the Channel, as preliminary to the main tunnel, pro- 
bably not more than two men could work at the face, breaking 
down the chalk by picks, wedges, or other implements ; and two 
more, or three at most, are all that could be employed to put the 
débris into wagons. The progress, therefore, would be limited 
by the physical power of these four or five men. With one of 
Brunton’s machines, operating on a material like chalk, it is 
claimed that the only limit to the rate of progress would be the 
quickness with which one wagon could be made to replace another 
under the shoot from which would pour an unintermitting stream 
of the débris. It is believed that this may be done fast enough 
to allow the machine to go forward at the rate of 9ft. in the 
hour, in a tunnel of 7ft. diameter. The only impediment would 
be the capability of removing the wagon-loads of excavated 
material. In eomparing the efficiency of his machine with hand 
labour, Mr. Brunton estimates that by hand labour twelve yards 
a day of twenty-four hours is probably the extreme of progress 
possible. At this rate it would take 1540 days, or five years ef 
uninterrupted working, to drive from each end the ten 
and a-half miles to mid-Channel. By the machine the 
same distance may be accomplished in 308 uninterrupted 
days of twenty hours, allowing four hours each day for stoppages. 

n the permanent way department there was a well-constructed 
little model of Knowles’ patent wrought iron permanent way. 
The particulars of this invention have been already published in 
our columns. The only doubt that arises with regard to the 
practical utility of this description of road is whether the parts 
would not, after some time, work loose and become shaky. 
There was a model of a safety switch; lock and interlocking 
signal apparatus for railways, in which Mr. John Brunton, 
M.1.C.E., has recently introduced some important improvements 
in the mode of actuating and locking railway switches, and of 
interlocking the points and signals on railways. The inven- 
tion will be at once understood from the cuts and follow- 
ing description, as given by the inventor. Fig. 1 of the 
engravings represents a transverse section of the apparatus 
for actuating and locking the switches combined with 
the interlocking apparatus for the points and signals. Fig. 2 is 
an inside elevation of one end of the switch rail. Figs. 3 and 4 
represent the interlocking mechanism for the points and signals in 
elevation in two positions, and Fig. 5 is a plan corresponding to 
Fig. 4. The switch point, or movable rail, is provided with a 
projecting stud on its underside, carrying an antifriction roller or 





not, as preferred, which works in a spiral groove formed in a cylin- 
drical scroll cam A, mounted upon a rocking shaft or spindle B, 
which is placed transversely to the line of rails, and is actuated 
by a lever or other convenient arrangement of mechanism. The 
two extremities of the spiral groove terminate in a straight por- 
tion made directly in the path of rotation of the cam, and con- 
sequently imparting no motion to the switch, point, or movable 
rail, when its projecting stud enters therein. Upon the peri- 
phery of the cam, and parallel with the two straight portions of 
the groove, are provided wedge-pieces or blocks, C C, which pro- 
ject some distance from the surface of the cylindrical body of 
the cam and bear against one side of the switch when in its 
_ or closed position, thereby effectually locking it in its 
place—a bridge-piece D, serving as the abutment of the switch 
when open, and the side of the main rail as the abutment when 
shut. When using a movable rail a special abutment will 
be provided for both ends of its traverse. By making 
a portion of the groove straight, or in the direction of 
the circumference of the cam at each end, the cam 
is permitted to rotate sufficiently to allow of the 
wedge-pieces being brought into or out of action before the 
switch, point, or movable rail begins to move, or after it has been 
drivenhomeby the cam. In orderto prevent the accidental lifting 
or rising of the end of the switch, a T-headed stud or guide pin 
may be fixed thereto and work in a correspondingly shaped 
curved groove in the base plate. Or the toe of the switch may 
be extended on the lower side, as shown in Fig. 2, and work in a 
horizontal groove specially provided in the base of the chair. 
The movement of the switches may be accomplished in the ordi- 
nary manner, in lieu of by a cam groove as described, and the 
switches may then be locked or fixed in position by the aid of 
the wedge-pieces or blocks C C, which in that case would be car- 
ried on plain bosses on the transverse rocking shaft B. This 
rocking shaft may be actuated either by a lever handle 
attached directly thereto, or it may derive its motion from the 
subsidiary shaft E, on which the point lever E’ is mounted, such 
subsidiary shaft carrying a toothed segment which gears into a 
pinion fast on the shaft B, By this arrangement the are through 
which the point lever has to move will be considerably reduced. 
The subsidiary shaft E is carried in bearings in the sides of a 
closed box, which also contains the mechanism for actuating the 
main line and branch or siding signals, and for interlocking 
such mechanism with the points actuating mechanism. 
F is the shaft for actuating the main line signal, 
and G is a similar shaft for actuating the branch or siding 
signal. These shafts are worked by lever handles, and carry 
short lever arms, which are connected to the single rods or wires H 
and I. On each of the two shafts, F and G there is mounted a 
sector 1, 2, and on the subsidiary shaft E there are mounted two 
sectors 8 and 4, The sectors of 1 aud 8 are in the same plane, 
and interlock the one with the other, whilst the sectors 2 and 4 
are in another plane, and also interlock the one with the other. 
When the several sectors are in the position shown more clearly 
in Fig. 3, it is obvious that the sector 1 will prevent the sector 3 
from moving, since its periphery bears against the end of the 
sector 8, whilst the sector 4 locks in the same manner the sector 2. 
Consequently, until the shaft F and its sector 1 have been turned 
to their full extent by the signal lever, as shown in Fig. 4, in 
order to block the main line, the points which are worked from 
the shaft E cannot be moved, neither can the signal for the 
branch or siding be actuated, since the periphery of the sector 
4, by bearing against the end of the sector 2, effectually locks 
the shaft G. So soon, however, as the sector 1 has been turned 
full over, blocking the main line, as seen in Fig. 4, then the 
sector 3 is free to move, and locks the sector 1, by bringing its 
periphery against the opposite end of that secter. This move- 
ment of the sector 3, keyed on the shaft E, opens or closes the 
points and unlocks at the same time the sector 2, which allows of 
the branch signal being actuated, but not until the points have 
been fully opened or shut, and wedged or locked, whereupon the 
several sectore will assume the positions indicated in Fig. 4. In 
Figs. 3 and 5 the sectors are in the position they assume when 
the points are open to the branch or siding, the main line being 
blocked, and the branch signal showing line clear, but in Fig. 4 
the points are closed to the branch or siding, the main line signal 
showing “line clear,” while the branch line is blocked by the 
branch signal. A small raised lug or projection is formed on one 
end of each sector to serve as a stop, by coming in contact with 
the surface or periphery of the corresponding sector. 

The engravings merely show the principle of Mr. Brunton’s 
arrangement in its simplest form ; in its application the details 
may be modified to suit any kind of rail, and any peculiarity in 
the position of the pointsman’s box, and further in practical ap- 
plication the whole of the working parts are boxed in and are 
supported on two sleepers near the point of the switches, every 
part being of such strength and solidity as to secure the immo- 
bility of the point of the switch when trains are passing. 

We understand that several sets of Mr. Brunton’s improved 
apparatus are in course of construction by Messrs. Ransomes and 
Rapier for both English and Indian railways. 

An engraving of Mr. Sandberg’s rail sections, reproduced from 
one of our own working drawings, was to be found on one of the 
end tables. We are glad to hear that these excellent sections of 
rails to which we recently directed attentiou are rapidly becoming 
popular in America, and have already been extensively adopted 
in that country. ——_ it is only a couple of months since 
the sections were published in this journal, we are given to 
understand that there is at present hardly a mill in England and 
Wales where these sections are not being rolled, and that orders 
for rails of this form are being daily received at the larger works 
It is needless to insist on the manifest advantages to the rail- 
makers of this country of adhering, as far as possible, to one 
uniform section. Instead of preparing, for example, a dozen 
pair of rolls for six months’ work, they now prepare only two, 
namely, for the 50 Ib, and the 55 1b. rails, which we believe are 
those now being generally supplied to the American market, 
Mr. Sandberg’s section incurs no extra cost of production, for 
experience has now proved that it may be rolled with very few 
wasters, owing to the thickness of the flange and the proper 
delivery in the rolls. While we are glad to see this excellent 
form of rail being rapidly adopted by our American cousins, we 
cannot help regretting to find that shortsighted considerations of 
false economy have prevented them from securing material of 
good quality. Indeed, the orders hitherto received are mostly 
for rails of common quality, rolled without specification. However 
good a section may be, it obviously cannot preventeither lamination 
or breakage of the rail, and therefore Mr. Sandberg’simportantim- 
provement will not remedy the unfortunate state of things too 
often lamented of late—the lament that English rails have be- 
come so bad that several American railways have had their rails 
rolled in their own country. If this system be continued our 
rail trade may lose one of its most important markets. Our 
other great consumers of English rails—the Russians—have not 
proved themselves so ready in adopting the section, but we have 
no doubt that they will do so, and that they will be more careful 
than the Americans in securing a good quality of rail, the 
Russians always requiring in their specifications “ extra quality.” 





Messrs. Stothert and Pitt, engineers, Bath, showed a model of 
one of Pitt’s patent water cranes, which deserves notice. The 
improvement in this water crane consists of a means of enabling 
the engine—driver to turn the water on and off without leaving 
his engine. This is effected by the use of a large cylindrical 


| equilibrium valve, which is kept closed by the pressure, until a 


small quantity of water is allowed to pass from its upper surface, 
thereby disturbing the equilibrium and causing the valve to open 
to the full bore of the pipe by the same pressure of water which 
before kept it closed. On reversing the handle, the valve again 
shuts of its own accord, no other action being required on the 
part of the engineer than to open and close the small valve by 
means of the handle and eccentric. 

A in the cut (p. 341) is the column through which the water 
passes into the valve box B, in which is placed the cylindrical 
valve C, having a turned face shutting off the india-rubber ring 
D. This valve C being a loose fit in the valve box B, and having 
also a hole drilled through its upper part, when the water crane 
is not in use a sufficient pressure of water passes into the upper 
part of box B to keep the valve C tight down on its seat 1). 

The engineer turns the handle E, which, by means of the rod 
and eccentric F, raises the small valve G, and allows the water 
above valve C to escape freely, thereby removing the downward 
pressure on the face L’, when the upward pressure on the larger 
area immediately lifts it full bore open. By reversing the action 
of the handle, the small valve again closes, and the water that is 
now prevented from escaping gently closes the large valve. No 
concussion can possibly occur from too sudden turning of the 
handle, because the large valve can only fall at a velocity due to 
the quantity of water that escapes gradually into the upper part 
of the box B. The action is so perfect that it is easy to draw a 
single pint of water. H is a horizontal bow spring on which 
the arm I impinges when thrown back. The arm is set a little 
out of level to retain it out of position when not in use. A num- 
ber of these water cranes have been put in operation, and have 
given entire satisfaction we learn. The principle is applicable to 
bracket water cranes, also to opening and closing large sluice- 
cocks, steam valves, and Kingston’s valves for steamboats. 

In the last couple of years there has been in use on the rail- 
ways in the East a description of carriage which consists of 
two stories. The upper is not the roof or a knife-board, but a 
separate compartment covered in and furnished according to the 
class to which it belongs. It is reached at either end by a flight 
of steps somewhat similar to that used on the new tram cars, 
but broader and more accessible for women and old people. A 
model on the table showed the latest modifications introduced 
by the inventor, M. Vidard, in this double storied carriage. It 
is intended to hold sixty-eight passengers in all, comprising ten 
first-class, twenty-four second, and thirty-four third. Although 
the whole frame of the carriage is lowered as much as possible, 
yet the centre of gravity is still too high to permit carriages of 
this description being run at express speed. We shall in a 
future number give an illustration and description of this double 
storied railway iage. 

The well-known opticians, Messrs. Elliott, exhibited a 
theodolite of a somewhat novel character, though the 
principle upon which it is based is not new. It is the 
introduction of a micrometer scale, upon which the distance 
is read off, and no chaining is required. However theoretically 
correct this hypothesis may be, it does not work out in practice. 
The instrument is constructed with all the care and finish for 
which the firm are noted, but it is unquestionably top-heavy. 
The lower works are too small for the upper, the telescope being 
of an inordinate length. It would bea troublesome instrument 
to manipulate at the best, and in many cases the result obtained 
would not justify the trouble. 

The North Moor Foundry Company, Oldham, showed some 
models of fans and pumps, which, lying behind a door on the 
floor, hardly attracted as much attention as they deserved. Mr. 
Brakell, of this firm, also sent for exhibition a model of a 
novel propeller, but the model was seen by very few, and is not 
mentioned in the catalogue. The propeller consists of two 
“swash plates” on the crank shaft instead of paddles. Their 
action is very peculiar, and experiments conducted with these 
plates, and radial paddles, in the same model have proved that 
whether for speed, hauling, or power, the new propeller always 
beats the ordinary radial paddle. 

Captain Noble’s chronoscope attracted no small attention. 
We reserve our notice of this valuable invention, 

The only sanitary apparatus that we noticed were the sewage 
extractor of Mr. Latham, and a street ventilator, the invention of 
the same gentleman. The extractor is applied to the separation 
of solid matter from sewage, and is designed to supersede the 
old-fashioned arrangement of strainers which have hitherto been 
an accessory to almost every system where irrigation has been 
relied upon for the purification of town sewage. The apparatus 
consists principally of two vertical wheels which take their 
motion from a turbine that is driven by the sewage. The wheels 
are furnished with strainers which arrest the solid matter, rags, 
&c., and allow the sewage to flow away in a condition to be ap- 
plied to the land. The solid and refuse matter is removed from 
the centre of the wheels by an archimedian screw, and delivered 
into a receptacle, there to be deodorised. As it is our intention 
to inspect the apparatus in work, we shall postpone some further 
remarks on this subject until we have done so. The street ven- 
tilator, when effectual, is one of the most important and neces- 
sary adjuncts to a system of sewage, and the apparatus exhibited 
professes to supersede all others of whatever kind. It consists 
essentially of a circular casting which rests on a step, or is sus- 
pended inside the inspection shaft. This casting is open in the 
centre, the annular space round the opening serving as a dirt box 
to hold such water and road grit as pass down through the grating 
at the surface of the road. Whilst it is desirable to arrest the 
grit it is necessary that the surplus water should have means of 
escape, lest it should overflow and destroy the effect of the deo- 
dorising agent, and to meet this a special trough is constructed 
round the inside of the central opening. The deodorising ma- 
terial is exposed on spiral trays, which are lowered into their 
place by a screwing motion, and rest on the spiral trough. The 
object of the inventor is that the foul air should through 
the deodorising material, which is spread out on the wirework 
trays, and no doubt a very large proportion of it would do so ; 
but there appears to be no reason why a considerable portion of 
the air should not escape unpurified by the spiral trough thro’ 
which the overflow water passes. Any ventilator that is de- 
signed for general approval must secure that every particle of air 
escaping from our sewers shall be ex to the influence of a 
suitable agent, whether it be carbon, carbide of iron, or whatever 
else, atid no apparatus that does not secure this first provision 
can effectually serve its purpose ; just as the surplus water has a 
tendency to gravitate through the spiral tube, so will the gaseous 
fluid uiider pressure from within the sewer have a tendency to 
escape through the free opening direct and unpurified into the 
external air. We fear that the impression generally conveyed to 
those who have examined the ventilator will not coincide with 
the statement that “this is the only apparatus that effectually 
purifies sewage gases.” 
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Mr. Lewis Olrick, of 27, Leadenhall-street, exhibited a “ Field” 
tube which had been taken out of the tugboat Cobden after it 
had had eighteen months’ hard wear with very dirty water. On 
account of the tugboat beiny used generally during sixteen to 
eighteen hours a day, the engine-driver in charge had very little 
opportunity of looking after the engine and boiler, so as to keep 
them in proper order, and the consequence of this was that a lot 
of sediment was allowed to accumulate in the lower part of the 
water space round the fire-box, causing the Lowmoor plates to be 
injured by over-heating, owing t» want of water next to the 
plate. The injured plates were replaced, and at this stage it was 
thought advisable to examine the tubes for the purpose of know- 
ing how they had behaved. For the purpose of a thorough ex- 
amination, a sawcut was made from the bottom end of the tube 
2in. up right through the centre line of the tube, and then a 
piece was cut out by cutting across through one side until the 
cross-cuttings met the two cuts along the centre line. By these 
means the whole of the bottom end of the tube was laid bare, 
and it was found to be in a very satisfactory state, being prac- 
tically as clean as it was when first started. 

Humphreys’ “ post and railway” deserves more than a passing 
notice. It is a well considered attempt at solving the light rail- 
way question, and we have no hesitation in reproducing a por- 
tion of the inventor’s description of the system. We may add 
that Mr. Samuel is associated with Mr. Humphreys in the patent. 
The main features of this new system of constructing railroads 
are so clearly shown by the engraving page 344, that per- 
haps no further comment is necessary save a brief statement of 
the advantages claimed for it by the inventor It is, however, 
chiefly in new countries hitherto unprovided with railroads, 
and in agricultural districts which are too thinly popu- 
lated, or from other causes are unable to afford the heavy preli- 
minary expenses of railroads as ordinarily constructed, where the 
post and railway system would be found most advantageous and 
useful. Its low constructional cost, combined with the inde- 
structibility of permanent way, which is elevated above ground 
clear of the destructive effects of soil saturated with moisture, 
render the post and railway system superior, in certain 
respects, to any type of railroad constructed with a forma- 
tion level, and laid on ballast, constantly being eroded 
by rains, and as constantly requiring renewal and repacking. 
Again, the necessity of levelling formation is completely 
avoided by the new system: banks and cuttings, together 
with culverts and side drains, are at once rendered un- 
necessary, whilst roads and rivers are crossed astride a single 
girder. It is so clearly advantageous to leave the natural drain- 
age of the country traversed by a line of railway unaltered that 
further argument on this head is not required, and it is only ne- 
cessary to point out that the posts can be most readily adjusted 
in height to suit the undulations of the ground, which with a 
properly selected line across country, perhaps almost as direct as 
a public road, will leave the land drainage untouched, while the 
” grip” given to the upper and under driving wheels of the loco- 
motive enables the engineer of the line to select a route whereon 
gradients of 1 in 10 may be safely and practically entertained. 
Again, from the narrowness of the gauge permitting the employ- 
ment of curves of 100ft. radius, it is clear that the post and rail- 
way system stands on no ordinary footing in relation to the many 
minor projects that have been proposed or carried out to lessen 
the enormous initial cost of railroads constructed on the ordinary 
plan. In arranging the component parts ofthe system, the whole 
rolling stock must be divided longitudinally and vertically into 
halves, and separated by a small space, in order to allow the posts 
and tops of the rails to stand at or above the centre of gravity 
of the carriages, whereby the stability of the whole rolling stock 
is rendered much greater than when perched high above rails 
laid on the ground, and consequently a proportionately narrower 
wheel base can be safely used, rendering it advantageous to con- 
nect the rails together transversely by ties, so that they become 
one long continuous girder, due allowances being made at alter- 
nating intervals for expansion and contraction. The posts may 
either be of timber, creosoted or not, or of cast or wrought iron, 
in the form of short screw piles, with large screws, adapted to 
spread the pressures over a sufficient quantity of the surface soil. 
At certain localities, and over rocky ground, the posts may be 
alternated with brick, stone, or concrete piers, and at curves, or 
near precipices, dwarf-walling, or combinations of any of the fore- 
going, may be used, as is found most practicable and useful. The 
posts can also be inclined to the vertical slightly at curves, in 
order to give the requisite amount of “cant,” and when greater 
lateral rigidity is required in loose or buggy soils the screws can 
alternately incline slightly on the one side or the other. In the 
event of cast or wrought iron posts being used, the chair for bear- 
ing the rails as shown in the drawings may be cast elliptical on 
plan, thereby allowing for any irregularity or want of perpendi- 
cularity in the line of posts ; and in order to fix the chairs in 
their exact places at the least expense of time and money, the 
annular space between the chair and around head of post may be 
run in with an alloy of lead and tin, cheapened by being liberally 
mixed with small cast iron shot, which will simply float in the 
melting pot, and be ladled out proportionately when wanted, 
when the rails are in due form and line, and have been previously 
wedged in their places for that purpose. The insides of the 
chairs and heads of posts are milled to cause the alloy to bond 
them together immovable. The freight wagons are constructed 
on precisely the same general principles as the passenger carriages, 
and can either be covered or open as required ; they present, 
however, unusual facilities for unloading, if hatches are provided 
in their floors, for lowering certain kinds of freight into trucks or 
carts passing underneath them and between the posts. And 
again, for the greater facility of intercommunication between 
branch post and railways and ordinary gauged lines, and in order 
to avoid “breaking bulk” with heavy freight, it is perfectly 
practicable to supplement wheels of any required gauge to the 
bases of the wagons, whereby they can run off the post and rail- 
way and on to ordinary lines. The locomotive presents special 
features, and advantages so important that it will evidently be a 
great improvement upon the ordinary type, especially so in avoid 
ing the heavy crushing strains necessary to obtain adhesion by 
sheer weight. The simple arrangement shown in the drawings, 
whereby the engine-driver can rapidly and easily press the upper 
and under driving-wheels together, with any required strain on 
both surfaces, leaves little to be desired. By turning the hand- 
wheel attached to tbe lower ends of the coupling links, whereby 
the under-wheels are moved radially from the upper wheels, the 
vertical distance between their centres is consequently shortened, 
in doing which, and in the manner described, a powerful leverage 
is obtained, in the simplest and most inexpensive way. 
When the engine is not heavily loaded, or on level or descending 
gradients, the “grip” can be thrown out of gear instantaneously, 
and will then merely hang from the upper driving-wheel axles, 
and remain perfectly at rest. The same simple mechanism is 
adapted to the brake gear, where under steel skids take the place 
of the under wheels) When these skids are moved from links 
= hanging radially from ie aad wheels of the locomotive, 
and in same manner, and by similar means 
described (except that the kid hendcieall are > 





transverse worm-wheel shaft in order that the skidding on either | the section is in this position it makes an entire revolution with- 
rail should act together), then the leverage of the brake power, | 


whilst pressing on the rails only, will bring the train to a stand 
in the smallest possible interval, and with the least wear aud tear 
of wheel tires or rails. The leading driving-wheels are connected 
together compactly into one strong bogie pivot, which has also a 


lateral movement of 2in. or soin the guide-frames, which is given | 


for the purpose of allowing the engine to run round 100ft. curves, 
by practically diminishing the wheel base to the length of the 
coupled driving-wheel centres. _ Over the bogie pivot, and near 
the two vertical boilers which hang on either side thereof, the 


cylinders and slide-valve chests are placed, whereby the steam has | 


the shortest and most direct passage to and fro, by which a sharp 
blast is insured, and undue condensation of steam in the ports 
and pipes avoided. Inside coupling eccentrics may be used in 
lieu of outside coupling rods, pins, straps, and brasses. These 
eccentrics also being in direct line with the slide-valve chests, 
naturally fall in for the link-motion gear. Generally, however, 
the engines are in complete duplicate, and work perfectly inde- 
pendent of each other, so that it would be possible to drive each 
separately if required. The readiest access to all the work- 
ing parts is obtained in this construction, and the weights are so 
distributed by the counterbalancing water and coal tanks, which, 
together with the boilers, hang pannier-like on either side of the 


posts and rails, that in no case is it necessary to put more crush- | 


ing weight upon any one wheel than is desirable, both for wear 
of permanent way and wheel-tires. The coupling chains, and 
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right and left-handed screw couplings to carriages, are supple- 
mented with one central buffer, consisting of an arc, with radius 
of half the length of carriage, upon which a thick strip of vulcan- 
ised india-rubber is secured, and which takes the place of the 
ordinary volute-springed buffers. The cost of a mile of first-class 
line with steel rails and creosoted timber piles 15ft. apart, in- 
cluding all ordinary bridging, but without stations, land, or ex- 
ceptional works of art, will be £2800. If with castiron screw 
piles 10in. diameter, and 15ft. apart, with steel rails to carry one 
and a-quarter tons per foot run, the cost will be £3200 per mile, 
estimated at the ordinary prices now quoted in England. 

Messrs. Towle and Harding exhibited a useful combined punch 
shearer and upsetter, and also a knitting-machine, so ingenious 
that we have deemed it worthy of illustration. 

In the words of the invention :—“ This machine uses but one 
needle, requires no weights to draw down the work, widens and 
narrows stitch by stitch, or as many as desirable, even when at 
full speed, sets up its own work, not requiring the loops to be “‘ cast 
on” by hand, makes the hand-stitch, “finishes” the tops of its 
stockings, makes its own button-holes, and gives a selvedge. It 
also knits in different colours or sizes of yarn without tying to- 
gether, knits any fabric, from an afghan toa pair of gloves, knits 
a stocking complete with a “ hand-heel” (which stockings do not 
require the toes and heels to be knit in by hand, but will knit 
them “double,” if desired, and produce work equal to hand-knit 
in every respect, not liable to return to a uniform tubular shape 
after the first washing. Further, all the work and machinery 
are in full view of the operator, and understood by achild. Tbe 
machine can be run either by hand or foot; it self-spools its 
yarn, or knits direct from the ball, and is rapid, though nearly 
noiseless—advantages which are claimed over all other knitting 
machines.” 





RN 


The machine consists of a driving wheel A ; a friction wheel B, 
which it drives ; a shaft of friction and feed wheel C; feed 
wheel which moves comb and operates needle-bar and looper D ; 
comb and rack E ; swinging section of feed wheel F ; movable 
indicator that reverses motion of comb governing width of 


out moving the comb, since the grooves are in a straight line 
with the complement of the circumference of the feed-wheel, 
consequently the second corner of the dog strikes the same in- 
dicator, which moves it a third further round and swings the 
section away from the indicator still more, transforming it into a 
screw, exactly the reverse of the original position; then, of 
course, each revolution of the feed-wheel moves the comb one 
tooth along it uotil it reaches the other indicator, where a repe- 
tition of the same takes place. 

By turning the machine slowly this beautiful mechanical move- 
ment can be readily observed. 

The object of the feed-wheel having to make two revolutions 


| in order to reverse its feed motion, is, that by putting two 


fabric GG ; counter or register showing number of times knit | 


across H ; needle-bar and needle shown in dotted lines turned up 
in position to thread needle I ; looper for taking loop from eye of 
needle and depositing it on comb-teeth J; tension and tension 
screw K ; bobbin or spool for yarn L ; rod under the comb for 
keeping work in place on the teeth and obviating weights M ; 
spindle-end of shaft C, to hold bobbin when spooling yarn from 
swifts N ; spring used in turning-up needle-bar O ; stripper to 
hold old loop while new one is being formed through it P ; anda 
needle-guide which with looper is screwed to looper-bar 8. 

In working, the driving-wheel communicates motion to the 
friction-wheel andjshaft, on whichis the feed-wheel, whose grooved 
edge engages in the rack of the comb, A small section of the 
circumference of the feed-wheel is movable, and swings on a 
pivoted hinge which transforms the grooves of the feed-wheel 
into a right or left screw, which causes the comb to traverse 
one tooth to either the right or left for each revolution of 
the feed-wheel. This movable section or hinged part of the 
grooves is governed by a little three-cornered button or dog, 
seen directly under the swinging end of the section, and is so 

@ that whenever the comb has been run along till it 
arrives at either of the two indicators the projecting point of 
the indicator will strike one corner of this dog and turn it 
one-third way round, which swings the movable end to the 
centre, and leaves projecting a second corner of the dog. While 








stitches on the tooth at which it reverses, it may always give a 
perfect selvedge to the article knitted. 

The comb teeth receive the loop or stitch from the looper J, 
which first takes it direct from the eye of the needle, and deposits 
it on that loop of the comb which is directly under the looper at 
that moment, thus rendering each tooth in this machine equiva- 
lent to a needle in other machines (equal in the machine to 120 
needles), When the needle advances it first passes through the 


loop or stitch on the comb tooth immediately in its front, until 
the needle-bar has pushed it off from that tooth. Here the work 
of the stripper P is shown as it prevents the old loop from 
moving forward with the needle and interfering with the 
looper J. 


The looper J has also advanced to its former 
limit, and its point receives the new loop from the 
needle’s eye as the needle commences to recede, 
and drawing back a little slower than the needle, 
places the new loop on the comb tooth in place 
of the original one, which has now dropped to a 
lower position, the work being held in place by 
the rod which is directly under the comb teeth, as 
shown at M. When the loop has been completed, 
and the needle is at its backward limit, the comb is 
moved along one tooth by the feed-wheel, when the 
process just described is repeated. 

And here we must stop. We do not pretend to 
have described all or nearly all that are worth 
notice, We have said nothing about the marvel- 
lously beautiful twin screw launch engines shown 
by Messrs. J. and H. Gwynne, of Hammersmith.— 
Messrs. Yarrow and Hedley’s launch engines we 
have already illustrated—nor of the nautical 
models, nor of the exhibitions of Mr. Browning and 
Mr. Apps, nor of hosts of others. In short, we feel 
that having done all that we can do, we still leave 
more undone, not becanse of warit of will, but of 
want of way. We beg that readers and exhibitors alike will take 
the will for the deed. 

CATALOGUE OF ENGINEERING EXuHiits, 
Contributors. 


1 Cotton Gin oe es oe ee ee ee India Museum 
1* Model of Cotton Gin (Churka). From Arracan India Museum 
2 Cotton Gin (Churka) ee oo ee ee -. India Museum 
8 Rice Husking Mill .. ee - oe ee ee India Muscun 
4 Cotton Gin (Churka). From Ulwar .. oe India Museum 
5 Model of a Hand Mill ee ee oe oe ee India Museum 
6 Spinning Wheel. From Kurrachee .. ee -- India Museum 
7 Model of a Well. From Madras.. oe oe India Museum 
8 Model of Persian Wheel. From Lahore India Museum 
9 Model of Man Weaving. From Belgaum adia Musenin 


From Patna .. dia Mux 


I 

10 Model of Chick or Blind Making. J 
From Patna.. IJndia Museum 

7 

I 


11 Model of a Lever for Raising Water. 

12 Model of Women Grinding Rice. From Kishnaghur 

13 Model of a Hand Mill ‘eo _ 9° ee ne 

14 Model of a Rice Pounder (Dhenky). From Bombay 
14* Models of Methods of Conveying Water in India 

G. Berkley, M. Inst. CE. 

ee Jadia Museum 


India Musenni 
adia Museum 
India Museum 


15 Silk Reels. From Belgaum ee - “a 
15* Model of Bullock Garry carrying Rails in India 
G. Berkley, M. Inst. CE. 
16 Model of the Great Bell of Moscow .. ¥e - ee J. Aird 
7 Design for a Wrought Iron Breakwater J. Dizon, Assoc. Inst. C.B. 
18 Model of Tin. Steel Gun, Carriage and Slide. . ae J. Vavasseur 
19 Section of Jin. Rifled Gun ee ee ee oe J. Vavasseur 
20 Model of a continuous Lattice Girder Bridge oe F. Foz 


21 Model of Moncrieff 9in. Gun Carriage, on counterweight system 
Captain A, Moncrieff’, B. M.A. 
Model of Hydro-Pneumatic Naval Gun Carriage 
Captain A. Moncrieff, B.M.A. 
23 Specimens of Band Saw Work .. ee -. &. Worssam and Co. 
24 Model of Proposed Wrought Iron Breakwater 
J. Dixon, Assoc. Inst. CEB. 
25 Permutating Lock .. ee o- oe ee ee C. G. Gumpel 
26 Model of Chatham Dockyard Extension 
Lieut.-Col. A. Clarke, R.EB., Assoc, Inst. C.E., T. D. Dighton 


27 Earthwork Measuring Machine. . ee W. H. Barlow, M. Inst. CB. 
28 Steel Pen Presses .. eo ee ee - a W F. Batho 
29 Specimens of Artificial Stone Victoria Stone Works Company 


30 Specimen of New Zealand Freestone .. T. B. M. Marsh, M. Inst. CB. 
81 Specimens of Stone Moulded by Machinery, and Cutting Tool 
Patent Stone Working Company 


82 Model of &tone-cutting Tool Patent Stone Working Company 
83 Model of Tunnelling Machine .. ee ee ee J. D. Brunton 
Hydraulic Wedge for Getting Coal 2° es ee J. G. Jones 
Diamond Rock Borer  .. ee The Machine Tunnelling Company 
Composition for Lining Furnaces - : -» B. Muller 


36* Patent Rail Testing Machine .. -. J. Price, M. Just. CB. 
87 Model of Patent Pneumatic Stamps W. Husband, M. Inst. CE. 
88 Patent Puddling Tools .. ee oe oe ee A. P. Dormoy 
39 Model of Carr’s Disintegrator .. ee ee J. P. Richardson 
89* Steel Lath Looped Springs .. oe os ee oe — Whitby 
40 Model of Gear for Turning,Cranks over their Dead Centres 
igg, A., and Macgeorge, W. 
41 Model of Ventilating Machinery, Lime-street Tunnel, Liverpool 
J. Ramsbottom, M. Inst. C. BP. 
42 Patent Fire-brick Stove .. ee ee ee ee T. Whitwell 
43 Model of Truck with Bogie Frames, and Tramway 
J. W. Grover, M. Inst. CB. 
44 Upright Boiler Feeder .. _ J.C. R. Okes, Assoc. Inst. CB. 
45 Model showing adaptation of Howard’s Safety Boiler to 
Marine Purposes oe ee ee ee J. and F. Howard 
46 Specimen of Malleable Cast Iron, twisted cold 
W. H. Delano, Assoc. Inst, C.B. 
47 Model of Articulated Locomotive for Mountain Railways 
and for Heavy Traffic on Ordinary Lines .. Dredge and Stein 
48 Quoit Springs in use on the Metropolitan Railway.. F. A. Paget 
48* India-rubber Bogie Springs “6 oe oe L. Sterne and Co. 
49 Self-ciling Journal for Locomotive Axle Boxes T. Brown and Co, 
50 Models to Illustrated the Causes of Boiler Explosions 
B. B. Marten, Assoc. Inst. CB. 
50* Specimens of White Brass - ee vm -. P.M. Parsons 
51 Samples showing the Process of Iron and Steel Making 
The Bowling Iron Company 
52 Spectroscopic Apparatus .. ee. oe . ee J. Browning 
583 Metallic Compression Casting .. oe ee -. W. RB. Roebuck 
54 Model of Steam Moved Piston Valves.. ee *- A, Baumann 
55 Improved Omnimeter .. ee oe ee ee C. Bekhold 
56 Pressure Recorder .. ee ee ee Norton and Bailey 
57 Turret Timepiece .. oe ee ee - Norton and Bailey 
58 Barometer with Vertical Dial .. oe ee Norton and Bailey 
59 Laboratory Pyrometer .. .- *- o Norton and Bailey 
60 Blast Furnace Pyrometer. . os * * Norton and Bailey 
61 Civil Engineer’s Pyrometer +. ee ee Norton and Baily 
62 Templates of Standard Rail Sections C. P. Sandberg, Assoc, Inst. C.B. 
63 Switch Lock and Signalling Apparatus J. Brunton, M. Inst. CB. 


64 Model of Wrought Iron Permanent Way... +» Cockburn Muir 
65 Models of Permanent Way $6 ee .- ee G. PF. Griffin 
66 Models of Rails .. ee ee . W. B. Adams 


67 Modcls of RailJoint Fastenings. .. 2. Chapman, M. Inst. C.B. 
68 Model of W. B. Adams’ Patent Timber Block Sleeper 


Permanent Way a 6 ee én T, D. Rock and Co. 
69 Model of Hilf's Permanent Way T. A. Rochussen, Assoc. Inst. CB. 
70 Cushion ee. oe *e oe oe. ee se W. Gregory 
71 Condensing key Pump oo ee ee os A. Sawvee 
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72 “Field” Boiler Tube, from Tug-boat Cobden 


-. LZ. Olrick 
73 Reducing Gear for Richard’s Indicator ee oe +» L. Olrick 
74 Automatic Boiler Feeder .. ee - ee T. Brown and Co. 
75 Ceutrifugal Pump .. ee ee ee ee -. C, Brakel 
76 Model of 12in, Fan.. oe ee oe oe a e+ C. Brakell 
77 Model of 12in. Steam Fan oe os es oe C. Brakell 
78 Durometer for Testing the Hardness of Metals M. Desgoffe 
79 Patent Gauge for Extreme Pressures .. ee . M. Desgoffe 
80 Model of Two-story Railway Carriage. . ee ee M. Widard 
81 Samples of Metal Work obtained from a Tube by 
Hydraulic Pressure without an Internal Die .. H. Chapman 
82 Section of Steam Pressure Gauge ee ee ve M. Ducomet 


83 Model of Screw Propeller 


e ee oe M. Mangin 
84 Self-registering or Tell-tale Water Gauge pe 


«+ G. Firmin 


85 Models of Cleats and Blocks .. . ee oe -. A. Paget 
86 Model of Brakes .. ee ee ee M. Stilmant 
87 Plummer Block... ee oe ee es -- M. Varlet 
88 Model of Fog Steam Trumpet, with a Reed of full size M. Lissajoux 
89 Weldless Steel Chain ee oe oe ee ee .. M. David 
91 Domestic Steam Engine .. . ee ee M. Fontaine 
92 Specimens Illustrating the Flow of Solids .. «» M. Tresca 


93 Diving Machine Air Pump ee ee oe. Siebe and Gorman 
94 Model of Sewage Extractor oe ee B. Latham, M. Inst. C.E. 
95 Pipe for the Distribution of Sewage .. B. Latham, M. Inst. C.B. 
96 Model of Combined Manhole Cover and Ventilator for Sewers 
B. Latham, M. Inst. C.B. 

97 Chronoscope, for Recording at one Observation the 

Velocity with which a Projectile Passes Different 

Parts of the Bore of aGun .. o +e +. Capt, A. Noble 
97* Royal Polytechnic Barometer .. ee ok .. Davis and Co. 
98 Reed and Bowen’s Combined Punch, Shearer and Upsetter 
Towle and Harding 
Yarrow and Hedley 


99 Engine for Steam Launch ee oe ee 
T. N. Kirkham, M. Inst. C.E. 


100 Model of Retort Setting .. ee 
101 Self-acting Water Crane .. - ee ° Stothert and Pitt 
102 Twin-Screw Engines oo oe ee John and Henry Gwynne 
103 Upward’s Safety Drilling Apparatus as Applied to Water 

Mains under Pressure .. ve »» Eastons, Amos, and Anderson 
104 The Hinkley Knitting Machine oe oo ee J. Keighley 
104* Power Loom for Weaving Alpacas ee os J. Keighley and Co. 
EB. J. Reed, C.B., M. Inst. C.B. 
106 Half Model of the Fethi Bulend Turkish Frigate 


The Thames lronworks Company 
107 Gassiot’s Electrical Fountain .. ee oe ee +» A. Apps 
108 New Electrical Counting and Coin or Check Registering 


Apparatus ee ee re ee oe A. Apps 
109 Ten-inch Spark Induction Coil .. om ee ee o- A, Apps 
110 Four-inch Spark Induction es ee ee *e A, Apps 
111 New Series of Rotating Vacuum Tubes and Improved 

Electro-Magnetic Engine ee oe ee a eo. A. Apps 
112 Electrical Coronet .. ee ee nin ee ee oe A, Apps 
113 Glass pierced by an Electrical Discharge .. ee eo A. Apps 
114 Improved Magneto-Electric Mine Exploder ee «» A. Apps 
115 Model of Floating Bath . J. Dixon, Assoc. Inst. C.B. 


116 Models of Section of H.M.S. Devastation 

EB. J. Reed, C.B., M. Inst. C.E. 
117 Models of Section of H.M.S. Rupert J. J. Reed, C.B., M. Inst. CB. 
118 Model of Steam Life Ship . o ee Captain Hans Busk 
119 Model of a Twin Channel Steamer a os oe ee A. Sedley 
119* Cartridge Loading and Turning-over Machine oe ee Northcote 
120 Steam Lubricators.. ee ee ee ow oe ee P. Jensen 
121 The Nautilus Life Belt .. oe oe oe ee Maw and Co. 
122 Model of Buddle for Separating Ores .. ee -. J. H. Williams 
123 Model of Baxter’s Automatic Weighing Machine 17. Brown and Co, 
124 Model of Multiple Needle Sewing Machine for Making Thatch 


G. 0. Gooday 

125 Model of Dutch Ironclad Monitors, Heiligerlee and 
Krokodil .. ee ee ee ee we -. Laird Brothers 
126 Silver’s Marine Engine Governors oo oe W. Gregory 


127 Model of Dutch Ironclad Ram De Stier oe i Laird Brothers 


128 Model of H.M. Steam Turret Ship Captain .. Laird Brothers 
129 Model of Weighing Crane « oe es A, Sauvée 
130 Balanced Rudder .. C. G. Gumoel 


130* Antiquities from Tumuli, near Kertch C. W. Siemens, M. Inst. C.E. 
180+ Electrical Thermometer and Pyrometer C. W. Sienns, M. Inst. CB. 
131 Model of Endless Rail and Wheel ee =a ee hk. H. Newby 
182 Model of Deep Water Screw Pile Pier H. N. Maynurd, M. inst. Css. 
138 Experimental Cast Iron Cylinder 
Sir J. Whitworth, Bart., M. Inst. CEB. 
1384 Experimental Cast Iron Cylinder, with Wrought lron 
‘ube inside ee ee Sir J. Whitworth, Bart., M. Iist. CB. 
185 Experimental Whitworth Metal Cylinder 
Sir J. Whitworth, Bart., M. Inst. CB. 
136 Model of Humphrey’s Post and Railway J. Samuel, M. Inst. C.E. 
137 Illustrations of Joinery: Panels of Old Oak, from 
Sherwood Forest . ee ee 7 G. Smith and Co, 
138 Fountain os oe ee ee «- Jabez James, Assoc. Inst. C.E, 
139 Velocipede .. a oe oe J. B. Meredith, Assoc. Inst, C.B. 
140 Model of Hydraulic Steering Apparatus as applied to 
H.M §. Achilles .. ee oe -. Rear-Admiral Inglefield, C.B. 
141 Model showing Improvements in the Covering of Roofs G. Jennings 
142 Model of Cistern for the Prevention of the Waste of 
G. Jennings 


Water e o o* .- oe ve o. 
148 Model of Exhausting Machine for Ventilating Mines J. Cook 
144 Ornamental Metal Work .. ee e Skidmore’s Art Company 
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Tue Yorkshire moors are being more and more brought into 
eultivation by means of steam ploughs. Yesterday week a com- 
mencement was made with the operation of breaking up 100 acres 
on the estate of Sir G.O. Wombwell. 


THERE seems at last a prospect of the vast mineral wealth of 
China being turned to some account. Tring Foote has received 
permission to open up the coal-fields at Nanking und Kinthaing, 
where coal of a very superior quality is obtainable. He intends to 
send to England for competent engineers and the requisite ma- 
chinery. Good specimens of coal have also been obtained at San-ti, 
some two hundred miles above Hankow. 


Tue Natt TRADE.—Disaffection continues amongst certain of the 
operative wroughtnail makers upon the question of prices to be 

aid to them. At a meeting of delegates at Hales Owen on 

onday last the following resolution was adopted after consider- 
able discussion :—‘‘ Looking back at the strikes of 1868 and 1869, 
and taking into consideration the present condition of the nail- 
making industry, it is thought advisable not to resort to a general 
strike, believing that the trade is, on the whole, in a healthy 
state.” It was afterwards resolved, ‘‘ That a deputation be ap- 
pointed to wait upon the masters, to make an appeal to them to 
pay their workmen as laid down in the 1864 list, or in the net list 
of 1869, as no reduction from those lists could be tolerated.” 


THE METROPOLITAN RAILWAY.—ON Friday last the section of 
the line between Westminsterand Blackfriars was inspected by Col. 
Yolland, R.E., of the Railway Department of the Board of e, 
who was accompanied by several of the principal officers of the Metro- 

litan and the Metropolitan District companies, including Mr. 

yles Fenton, gene manager; Mr. Baker, chief assistant- 
engineer; Mr. Cooper, resident engineer; Mr. Burnett, locomotive 
superintendent; Mr. Walker, agent for Messrs. Kelk, Waring, 
and Lucas, contractors; Mr. Saxby, of the firm of Saxby and 
Farmer; Mr. Spagnoletti, electrician, and others. The line was 
opened on Monday morning with a ten minutes’ service, the trains 
filling well on the new portion. The contractors are entitled to 
great credit for the marvellous —s the very rapid progress 
that have been displayed during the last few weeks in the com- 
pletion of the station works, which are now in a very forward state, 
although at a comparatively recent date they presented quite a 
chaotic appearance. Each of the three new stations—Blackfriars, 
Temple, and Charing Cross—is now sufficiently advanced to 
accommodate the traffic conveniently and comfortably. The sta- 
tions, excepting that at the Temple, do not differ in any impor- 
tant particular from the prevailing type of the stations on the 
Metropolitan system. The booking offices, waiting and refresh- 
ment rooms, at the Blackfriars and Charing Cross stations, are 
over the line, and have wrought iron girders under the principal 

; the Temple station is borne upon strong cast iron girders 
and brick arches. The stairs, we notice, are according to 
Hawkesley’s patent, as manufactured by the jate Mr. F. Hedg 
of Bow. The treads are of cubes of hard wood, with the 
vertical, let into iron frames. They afford an excellent foothold, 
and have been found by severe trial upon some of the stations of 
the North London line to be very durable. 





LOW WATER DETECTOR 


WE extract the following 
account of an ingenious device 
combining a low-water detec- 
tor, alarm, and safety valve, 
from our contemporary the 
Scientific American : — The 
safety valve is made, as shown 
in section at A, with a flat 
annular face, its upper portion 
being nearly at right angles 
with oe vertical part, and 
a tubu openi pe 
through its egies tan 

Into the lower part of the 
bent tubular opening is 
screwed the vertical pipe B, 
and into the upper part the 
inclined pipe C, having at 
its outer end the hollow 
sphere D. The sphere D has 
a pet cock at the top to allow 
the efflux of air when the 
valve is firstadjusted to work. 
On the opposite side of the 
valve A from the pipe C pro- 
jects a bent arm EK, pivoted 
at F, and carrying a weight 
by which the valve can be 
adjusted to the required 
—- The pipe Bdescends 

low the normal water-level, 
as shown, 

In adjusting this valve the 
pet cock in the sphere D is 
opened when the air escapes, 
and the pressure of the steam 
upon the surface of the 
water in the boiler causes the 
water to rise and fill the 
cavity. The weight upon the 
arm E is then set to counter- 
poise the weight of the water 
to the pressure it is desired 
to maintain. Any pressure 
exceeding the required 
pressure raises the valve and 
relieves the boiler. It will be 
also evident that as soon as 
the water falls below the 
pipe B steam will take the 
place of water in the pipe 
© and the sphere D, and 
the valve will then open 
immediately. The sound of the steam, as it issues from the valve, 
will give the alarm, or a whistle may be employed if desired. 





AND SAFETY VALVE 
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the counterpoise, and a very wide opening being made the discharge 
of steam will be so copious as to be readily distinguished from the 


In this case the valve is opened by both the force of steam and | smaller escape due to pressure alone. 








THE KIDSGROVE BROILER EXPLOSION. 
(From our own Correspondent.) 


Tus terrible explosion, which has resulted in the death of 
twelve workmen, while two others are not expected to survive, 
took place on Thursday week at the Clough Hall Ironworks, the 
property of Messrs. Kinnersley, and situated at Kidsgrove, North 
Staffordshire. The above firm are owners of extensive ironworks 
and collieries in this district. The place where the explosion 
occurred was at a small forge and plate mill built in a valley 
near the blast furnaces away from the larger works. The engine 
which worked the plate mill, forge train, and one helve, was 
supplied with steam from three vertical boilers, each being heated 
by four puddling furnaces. The boilers are about 18ft. long by 
8ft. diameter. The puddling furnaces are erected two on eac 
side of the boilers, the flame going from them between the brick- 
work and the outside of the boiler, through four side tubes, each 
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work the day turn were taking the places of those who had 
worked through the night. 

The inquest was opened on Friday last, but most of the 
business was formal, although a little important evidence was 
adduced. The man who had worked the engine during the 
previous night stated that he had visited the boiler several times, 
the last one being when he left the works ten minutes before the 
explosion, and had found it working all right, and at no time short 
of water. He had been inside the Soiler on Monday last to clean 
it, but noticed no defects. The day engine tenter stated that 
when he came to work the boiler seemed in good order. Evidence 
was given by men who attended to the boilers, who all spoke to 
its working properly, one swearing there was 2ft. of water over 
the tube at the time of the explosion. It was learnt from these 
men that this boiler was cleaned every week, while the others were 
cleaned every three weeks. The boiler maker, Mr. Reece, de- 
scribed the repairs done to the boiler :—It had been up twelve or 

thirteen years. Six years ago it 
was taken down, a new circular 
bottom being substituted for the 
old flat one, a new ring of plates 
put all round the shell, a new 
crown plate, and four new stays 
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being put in. Twelve months 
from last November two rings of 
plates were put round the middle 
part. In November a new plate 
and screw rivets were put in; 
since then there had been little 
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about 2ft. diameter, down a central tube, having a diameter of 
4ft. 6in., into a brick culvert, and from thence to the large stack. 
The boiler that exploded, as well as the other two, was fitted with 
two safety valves, two floats and water indicators, one regulating 
the feed, and the other with a ball to show the height of the water. 
The part of the boiler which gave way was the large vertical in- 
ternal tube. It collapsed, allowing the contents to issue into the 
— eyed ; the — sent he Semmens up from - seat . ine 
height of fo ards, dropping on the roof covering the puddli 
furnaces of t! tw farthest from it, and also on a pillar of the 
wall supporting the roof over the forge rolls and helve; the end 
which came on the roof fell off to the ground, leaving the boiler 
reared up, with the circular end on the brick and iron pillar. 
The boiler is little rent on the outside, and there are two os 
dents, one at each end, but these were caused by the fall. In 
collapsing the internal tube has rent through the solid plates on 
each side, coming away at the rivets at top and bottom, and the 
one half folded itself upon and nearly to the shape of the other, 
which has kept its place. The plates at the rents seem to be from 
Fag to ,% in. in thickness. There is not so much damage 
one to property as would be imagined to have been the case, 
when it is considered the explosion was so terrific as to carry a 
weight of between eight and nine tons forty yards into the air ; 
but this is accounted for by the boiler not parting, but coming 
down in one piece. The roofs covering the puddling furnaces are 
greatly shattered ; there is little harm done to anything else, and 
the machinery is not touched. Had the explosion taken place 
half an hour sooner or later it would have been much more 
us to life. As it was, it occurred about half-past six 
o'clock in the morning, at atime when the works were standing 
and the men were changing shifts, that is, those who were to 











repairs, although there had been 
several leakages, but of small 
extent, and they had been im- 
mediately attended to. The 
boiler plates were from }4in. to 
Zin. thick. The reason why the 
boiler was taken down six years 
since was that Mr. Wright on 
inspecting it did not think it 
strong enough for the work. 
Then the stays were putin, and 
this was considered to make 
it equal to one with thicker 
plates. This explosion is in 
many respects similar to the 
one which occurred at Brad- 
ley in December last, and 
which will be found recorded in our issue of December 10th. 
There, as with this one, the vertical tube collapsed. We then 
stated that there was hardly another case on record, and showed 
how needful it was that every assistance possible in the matter of 
examination should be obtained. We have on several occasions 
spoken against the use of vertical furnace boilers ; they are bad in 
many respects. In the first place, they have a vertical heating 
surface, which is bad; they are — to unequal tem- 
peratures, being heated from seve sources, and they are 
fixed in such a way that it is difficult to examine them for 
corrosion, especially on the outside, where they are sur- 
rounded by brickwork. It is a rule in ironworks where these 
boilers are used, as they cost nothing for fuel, to have them al- 
ways up to their pressure and blowing off, so as to furnish the 
engine with plenty of steam. Now this treatment is too severe 
for an old ocaned | boiler, and the result is that explosions occur. 
The present boiler worked at a pressure of 401b. As to the cause 
of the explosion I reserve my comments. The adjourned inquest 
took place on Thursday, and the engineers of the Manchester 
Boiler Insurance and Steam Power Co., gave evidence. Ishall give 
the particulars next week. Igive a plan of the works where the 
explosion took place, which explains itself. I intended to have 
sent you a view of the boiler, but the photographs are not ready 
in time ; we may give them next week. Mr. Hardiman, Messrs. 
Kinnersley’s manager, showed great courtesy on my visit, and ex- 
pressed it as his desire that the boiler should be examined by sag 
one competent to give an opinion, and that the greatest publicity 
should be given to the while affair, so as to prevent such disasters 
in the future. : 

By next week I hope to let you have all the further particulars 
worth recording. 
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SCALE OF DIAGRAMS SO LBS.=Iin. - 
wa 7 a) 


Tus apparatus, the invention of Mr. A. Crichton, of Cork, con- RTS ama aaa 
sists in the exhaust pipes from the engines, which former] H U MP H R E by S POST AND RAILWA a 
discharged into the ns being now turned downwards, me | 

passing out through the bottom of the boat, run forward " ‘iption § nage 343. 
alongside the keel the length of 14ft. then returning afterwards a ar pene ot gape 


distance of 16ft., re-enter the boat, and are ted to the bott: 
of small air pumps, which are worked by eccentrics on the screw | | 
a 
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shafts, the boats being fitted with two pairs of engines and twin 
screws. The air pumps discharge into a small vessel or hot well, 
to which the el a of the feed pump are attached; the 
amount of cooling surface in the condensing pipes is sufficient to 


condense the steam thoroughly, and thus it returns to the boiler as a Te oe 
fresh feed-water. By means also of this simple arrangement a 
vacuum of 24in., or of 12 Ib. per square inch, is obtained. f 


Previous to the application of the condensing apparatus it = \ y. 
was necessary to carry a supply of fresh water in tanks on board ss 

the boats for feeding the boiler when working at sea or in salt coca shots 
water. The weight of the tanks and water carried for this purpose 7 e a - > 
was 1 ton 19 cwt., and the space occupied in each boat was - J 
about 40 cubic feet. The total weight of the condensing appa- 
ratus is under 4 cwt., and it occupies no available room in 
the boat. In boats fitted with only one pair of engines = 
and a single screw the condensing apparatus is much simpli- 
fied, as the two exhaust pipes meet into one inside the boat, then 
passes through the bottom, runs along one side of the keel, passes 
through it, and up along the other side, re-enters the boat, and is —— 
connected to a single air pump. ‘ : 



















































































PUMPING ENGINES, SLOUGH WATER WORKS. ——————— eee 


Tus machinery, illustrated at page 348, consists of two hori- 
zontal engines, with cylinders 20in. diameter, each of which is L-- 
connected to an open top lift pump, 164in. diameter, in a well - = 
116ft. deep, and a double-acting force pump, 12in. diameter, all PLAN 
working a stroke of 3ft. 

They are so arranged that either lift or either force pump can 
be worked together or separately. 

The well pumps lift into a cistern placed under the floor and 
between the engines, to which the suction pipes of force pumps 
are connected, and which force the water to a service tank placed 
on a tower 75ft. high. In the cistern is placed a surface con- 
denser through the tubes, and outside the casing of which the 
water from lift pumps is caused to circulate on its way to force 
pumps on each side of cistern; and under the engines are air 
pumps, worked by L levers from crosshead between cylinder 
and pumps; the same levers also work the boiler pumps, which are 
connected to hot-well cistern. 

The cylinders are steam jacketed, and have two short slide 
valves with variable cut-off valves, and rings on back to reduce the 
pressure on the valves. 

, The rising mains of the lift pumps are wrought iron, with cast 
iron flanges riveted on; the are of wrought iron, the worki 
barrels, buckets, and valves, are of gun metal, fitted wit 

Morris’” india-rubber valves. The whole of each lift is carried 
on cast girders placed across the top of the well, and can be 
readily lifted out by a tra crane p over the well. The 
pump levers, rock and crank crank and connecting rods, are 
= —— iron. The bape ye and thes of the condenser are 

rass ; we » Pisto ives of force are n 
metal valves, More = ae or 

e force pumps, cylinders, crank shaft, i framing for 
rock shafts and Bt pamp heads, are fixed on continuous framing 
of massive proportions. Steam is supplied by two Lancashire 
boilers, 18ft. long, 5ft. 8in. diameter, with two tubes and 
Galloway water tubes; one boiler will give sufficient for the 

es, which will lift 80,000 hour. 

e whole was constru by Messrs. Fielding and Platt, 
engineers, Atlas Works, Gloucester, in Bey Bag nar a manner, 
both workmanship and material being all that can be desired. 
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IMPORTANT SALE AT THE TIPTON IRON- 
WORKS. 


Tux Tipton Works are situated at Tipton, about one mile distant 
from Dudley, and in the heart of the Black Country. The sale 
took place on Monday, Tuesday, and Wednesday, the 16th, 17th, 
and 18th inst., and comprised the whole of the machinery, plant, 
and erections, belonging to the mills and forges; including two 
large condensing beam engines, one of seventy, and one of sixty 
horse-power, several large boilers and roofs, and about 1000 tons 
of wrought and cast iron floor plates, rails and sleepers, pipes, rolls, 
shafting, scrap, &c. The sale was conducted by Mr. John Bate- 
man, auctioneer, of Dudley. The Tipton Ironworks and Blast 
Furnaces were formerly occupied by Messrs. Cresswell 
and Sons, who held them for a great many years, 
but ultimately failed. They were then worked for a short 
period by the Rhos Hall Iron Company, who were likewise un- 
fortunate, leaving the whole of the premises in the hands of the 
Dudley and West Bromwich Banking Company as security. The 
banking company, after refusing several offers for the works which 
were rather low, had them tendered for sale by auction in their 
entirety at Birmingham; but the reserve bid not being reached, 
they were withdrawn, and we have now to record the sale of them 
piecemeal, with the exception of the two blast furnaces, blast 
engine, &c., which are not sold, and are to be worked by Messrs. 
Onions. This is the second important sale of ironworks we have 
had to record which has taken place in the Black Country within the 
last few months, the other one being that at Oak Farm near 
Dudley. It seems to tell rather a sad tale for South Staffordshire 
that two such large works should be dismantled and cleared away 
in so shorta time. The works have in each instance been wound 
up through the mismanagement of the owners or their employes, 
In the rather precarious state of trade in South Staffordshire there 
seems little enterprise in ironmasters to start fresh works; when 
they do so itis almost invariably the case that they build new 
ones upon the best principles, not caring to take to old 
places. ‘There is, nevertheless, something cheering in comparing 
the results of these two sales, for although but a few months in- 
tervenes between them, the extra prices obtained for scrap (which 
is bought to be used up in the foundries and ironworks) at the 
latter one must denote a much healthier state of trade. 
There is great credit due to Mr. Bateman for. steps taken 
at this sale which it would be well for other auctioneers to follow. 
The first was one which we have no doubt will be several hundred 
pounds benefit to his employers, and it consisted in having all 
puddling and heating furnaces pulled down, and the iron weighed 
and sold at so much per cwt. It has been usual to sell them at 
other sales as they stood ; the result has been that the purchasers 
have not been able to estimate the quantity of iron, and they have 
kept a long way within the margin to be on the right side. The 
other step taken by Mr. Bateman was the putting down as far as 
possible all combinations of brokers to obtain articles without 
competition. It will be seen on reference to the following priced 
list that the articles broken up fetched extremely good prices. 
The two engines were bought cheap if the purchasers have use for 
them ; but not otherwise. They were in a moderate state of re- 
pair, and as good as they oul be expected to be after working 
about eighteen revolutions a minute almost night and day for 
thirty years. The buyers, after taking them away, re-erecting, and 
repairing them, will not find them extraordinary bargains. The 
result of sale, with full criticism and particulars, is as follows :— 


Lor Frrst Day’s SALE. 


1. Cast iron rails, sleepers, and turnouts, 5 tons, 2s, 8d. per 
cwt. 
2. Ditto strong box rails, 4 tons 10 cwt., 2s."8d. per cwt. 

3. Wrought iron 4 rails, 5 tons, 4s, 8d. per ewt. 
4, Cast iron sleepers and turnouts, 5 tons, 2s. 9d. per ewt. 
5. Wrought iron scrap, 5 tons, 5s, 4d. per cwt. 
6, Ditto 5 tons, 4s. 7d. per cwt. 
7. Ditto 5 tons, 5s, 1d. per ewt. 
8. Ditto 5 tons, 5s. 7d. per ewt. 
9, Cast iron floor plates, 5 tons, 
. Ditto 5 tons, 3s. 1d. per ewt. 
. Ditto 5 tons, 3s. 1d. per cwt. 
2. Ditto 5 tons, 3s. 2d. per cewt, 
. Ditto 5 tons, 3s, 3d. per ewt. 
. Ditto 5 tons, 2s. 9d. per cwt, 
. Ditto 5 tons, 3s. 3d. per cwt. 
}. Ditto 5 tons, 2s. 9d. per cwt. 
. Ditto 5 tons, 3s. 4d. per cwt. 
3. Ditto 5 tons, 3s. 1d. per cwt. 
. Ditto 5 tons, 3s. 3d. per cwt. 
Ditto 5 tons, 2s. 9d. per cwt, 
Ditto 5 tons, 2s. 9d. per cwt. 
22. Ditto sleepers, 5 tons, 2s. 10d. per ewt. 
23, Wrought iron rails, 4 tons 5 cwt., 5s. 1d. per ewt. 
24. Ditto 5 tons, 58. per cwt. 
25, Cast iron flange rails, 5 tons, 2s, 10d. per ewt. 
). Ditto 3 tons, 2s. 10d. per cwt. 
. Wrought iron flange rails, 5 tons, 5s. 9d. per cwt. 

28. Cast iron flange rails, turnouts, \c., 6 tons 3 cwt., 2s. 10d. 

er cwt. 

29. Ditto sleepers, 6 tons 4 ewt., 2s, 10d. per ewt. 

30, Ditto plates, 5 tons, 2s, 10d. per cwt. 

31, Ditto puddling furnace doors, scrap, &c., 5 tons, 3s. 4d. per 
cewt. 


OZ, 


2s. J0d. per ewt. 
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Ditto plates, 5 tons, 3s, 1d. per ewt. 

33. Ditto ditto and trolley wheels, 5 tons, 2s, 9d. per cwt. 

34, Ditto plates, 5 tons, 2s. 8d. per ewt. 

35, Ditto 5 tons, 2s, 10d, per ewt. 

36. Ditto 5 tons, 2s, 9d. per ewt. 

37. Ditto and pipes, 5 tons, 2s. 11d. per cwt. 

38. Ditto 5 tons, 2s. 11d. per ewt, 

39. Ditto 5 tons, 3s. 1d. per cwt. 

40. Ditto 5 tons, 3s. Od. per cwt. 

41. Ditto 5 tons, 2s. 10d. per cwt. [All these articles were 
taken up and most of them broken, so that they were fit for little 
else than scrap. They fetched very good, and in the cases 
of wrought iron we may say extraordinary prices. ] 

42, Wrought iron scrap, 5 tons, 6s. 1d. per cwt. 

. Cast iron scrap, 5 tons, 2s. 9d. per cwt. 

. Ditto plates, trolley wheels, &c., 5 tons, 2s. 10d. per ewt. 
5, Ditto 5 tons, 2s. 8d. per cwt. 

3. Ditto puddling furnace plates, 5 tons, 2s. 11d. per ewt. 
47. Ditto ditto, 5 tons, 2s. 9d. per cwt. 

. Ditto ditto and pipes, 5 tons, 2s, 8d. per ewt. 

. Ditto ditto, 5 tons, 2s. 9d. per cwt. 

. Cast iron pig scales, &c., 3 tons 1 cwt., 5s. 9d. per cwt. 
. Cast iron puddling furnace plates, 5 tons, 2s, 11d. per cwt. 
52. Ditto 5 tons, 2s, 9d. per ewt, 

. Ditto 5 tons, 3s. per ewt. 

54. Ditto 5 tons, 2s. 10d, per ewt. 

55. Ditto 5 tons, 2s. 10d. per ewt. 

Ditto 5 tons, 2s. 9d. per ewt, 

. Ditto 5 tons, 2s, 8d. per ewt. 

58. Ditto 5 tons, 2s. 8d. per ewt. 

. Ditto 5 tons, 2s, 10d. per cwt. 

. Ditto 5 tons, 2s, 11d. per ewt. 

. Ditto 5 tons, 2s. 10d. per cewt. 

62. Ditto 5 tons, 2s, 11d. per ewt. 

Ditto 5 tons, 2s. 11d. per ewt. 

. Cast iron floor plates, 5 tons, 2s, 10d. per ewt. 

. Ditto 5 tons, 2s. 11d. per ewt. 

. Ditto 5 tons, 2s. 10d. per ewt. 

. Ditto 5 tons, 2s. 10d. per cwt. 

68. Ditto 5 tons, 2s, 10d. per cwt. 

69. Ditto 5 tons, 2s, 9d. per ewt. 

70. Ditto 5 tons, 2s. 9d. per cwt, 

71, Ditto 5 tons, 2s, 9d. per cwt, 





714, Two large forge rolls, 2s. 9d. per cwt. 

71B. Two ditto, 2s, 9d. per cwt. 

72. Set of squeezers, and plate, 2s, 2d percwt. 

73. Cast iron shaft, 27ft. long, 9in. diameter, with three 
carriages and cog-wheel 5ft, diameter, 5s, 6d. per cwt. 

74. Cog-wheel, 4ft. 8in. diameter, with crab and two carriages, 
3s. per cwt. 

75. Four large housings, 2s, 10d. per cwt. 

76. Two housings and two pinions, 2s. 10d. per cwt. 

77. Two cast iron train beds, 2s. 8d. per cwt. 

78. Cast iron plates, 5 tons, 2s. 10d. per cwt. 

79. Cast iron puddling furnace plates, 5 tons, 2s. 10d. per ewt. 

80. Ditto 5 tons, 2s. 9d. per cwt. 

81. Ditto and pipes, 5 tons, 2s, 8d. per cwt. 

82. Ditto 5 tons, 2s. 8d. per cwt. 

83. Ditto plates, damper wheels, carriages, &c., 5 tons, 2s, 9d. 
per cwt. 

84. Ditto plates, 5 tons, 2s. 10d. per cwt. 

85. Ditto puddling furnace plates, 5 tons, 2s. 8d. per ewt. 

86. Ditto 5 tons, 2s. 9d. per cwt. 

87. Ditto floor plates and pipes, 5 tons, 2s, 10d. per cwt. 

88. Ditto 5 tons, 2s. 10d. per cwt. 

89. Ditto puddling furnace plates, 5 tons, 2s. 10d. per cwt. 

90. Ditto plates and pipes, 5 tons, 2s. 9d. per cwt. 

91. Ditto wharf plates, 5 tons, 2s, 9d. per cwt. 

92. Ditto ditto and pipes, 5 tons, 2s. 9d. per cwt. [These were 
all bought as scrap and obtained very good prices. ] 

93. Cast iron wharf plates and pipes, 5 tons, 2s. 8d. per cwt. 

94, Ditto columns, pipes, damper wheels, &c., 5 tons, 3s, per 
cewt. 

95, 

96. 

97. 


Ditto plates, pipes, &c., 5 tons, 2s. 9d. per ewt. 
Ditto puddling furnace plates, 5 tons, 2s, 9d. per cwt. 
Ditto 5 tons, 2s. 7d. per ewt. 

98. Ditto 5 tons, 2s. 8d. per cwt. 

99. Ditto 5 tons, 2s. 8d. per ewt. 

100. Thirteen cast iron 10in. pipes, 9ft. long each, 6 tons 10 cwt., 
3s, per cwt. 

101, Cast iron 10in. pipes, 2 tons 1 ewt. 3 qrs., 3s. per ewt. 

102. Ditto 2 tons 2 ewt., 3s. 1d. per ewt. 

103. Ditto puddling furnace plates, 5 tons, 2s, 8d. per ewt. 

104. Ditto 5 tons, 2s, 8d. per cwt. 

105. Ditto 5 tons, 2s. 8d. per cwt. 

106. Ditto 5 tons, 2s, 9d. per ewt. 

107. Ditto 5 tons, 2s. 8d. per ewt. 

108. Ditto 5 tons, 2s. 9d. per ewt. 

109. Ditto 5 tons, 2s. 8d. per cwt. 
. Ditto and pipes, 5 tons, 2s. 9d. per ewt. 
111. Ditto ditto 5 tons, 2s. 9d. per ewt. 
2. Ditto 5 tons, 2s, 9d. per cwt. 
. Ditto 5 tons, 2s. 9d. per ewt. 
. Ditto plates, 5 tons, 2s, 8d. per ewt. 

115. Ditto 5 tons, 2s. 9d. per ewt. 

116, Ditto 5 tons, 2s. 94. per ewt. 

117. Set of squeezers, two carriages, and bed, 3s. 1d. per cwt. 

118. Cast iron cog-wheel, 6ft. 8in. diameter, and shaft 12ft. Gin. 
long, 12in. diameter, with two carriages and bearers, 4s. 10d. per 
cwt. 

119. Two housings, two pinions, two crabs, and coupling box, 
spindles, &c., 2s, 8d. per ewt. 

120. Two bull dog housings, 3s. 1d. per cwt. 

121. Two housings, 3s. 1d. per cwt. 

122. Three cast iron train beds, 3s. per cwt. 

123. Number of Sin., 9in., and 10in. cast iron socket pipes, 3s. 9d. 
per cwt. [All good scrap prices. | 


Seconp Day’s SALe. 
. Cast iron furnace plates, 5 tons, 2s. 8d. per cwt. 
25, Large cast ‘iron column, 3s. per ewt. 
26. Cast iron floor plates, 5 tons, 2s, 10d. per cwt. 
. Ditto 5 tons, 2s, 9d. per cwt. 
Ditto 5 tons, 2s. 9d. per cwt. 
29, Ditto puddling furnace plates, 5 tons, 2s. 9d. per cwt. 
Ditto 5 tons, 2s. 8d. per ewt. 
Ditto 5 tons, 2s. 8d. per ewt. 
2. Ditto floor plates, 5 tons, 2s, 9d. per ewt. 
. Ditto puddling furnace plates, 5 tons, 2s, 8d. per ewt. 
. Ditto 5 tons, 2s. 8d. per cwt. 
5. Ditto floor plates, 5 tons, 2s. 9d. per cwt. 
. Ditto 5 tons, 2s. 8d. per cwt. 
. Ditto 5 tons, 2s. 9d. per cwt. [Fair prices as scrap. ] 
. Cast iron floor plates, 5 tons, 3s. 1d. per cwt. 
. Ditto 5 tons, 2s. 9d. per ewt. 
. Ditto 5 tons, 3s. 3d. per cwt. 
. Ditto 5 tons, 2s, 9d. per cwt. 
. Shears bed, and carriage, 2s. 7d. per cwt. 
. Cast iron floor plates, 5 tons, 2s. 8d. per cwt. 
. Ditto 5 tons, 2s. 9d. per cwt. 
5. Ditto 5 tons, 2s. 10d. per ewt. 
}. Two cast iron beds, and four wrought iron holding down 
pins, 3s. 4d. per ewt. 
147. Cast iron train bed, 2s. 9d. per ewt. 
148, Ditto shaft, 9ft. long, and crab, three coupling boxes, two 
housings, five carriages, and two pinions, 3s. per cwt. 
149. Ditto shaft, 28ft. Gin. long, 6in. diameter, with caps, &c., 
3s. 5d. per cwt. 
150. Ditto ditto, 16ft. Gin. long, 8in. diameter, with cap and 
coupling box, 3s. 5d. per ewt. 
151. Shears bed, and two carriages, 3s. 1d. per cwt. 
152. Cast iron floor plates, 5 tons, 2s. 9d. per cwt. 
153. Ditto puddling furnace plates, 5 tons, 2s. 9d. per cwt. 
154. Ditto 5 tons, 2s. 8d. per ewt. 
155. Two cast iron beds, and four wrought iron holding down 
pins, with four boxes and two caps, 3s. 5d. per cwt. 
156. Two plain mill rolls, and two carriages, 3s. per cwt. 
157. Two mill housings and pins, 3s. 2d. per cwt. 
158. Cast iron train bed, 2s. 8d. per cwt. 
159. Two housings, 3s. per cwt. 
160. Large cast iron cog-wheel, 7ft. Gin. diameter, with 12in. 
shaft, 7ft. 6in. long, crab, and two carriages, 2s. 9d. per cwt. 
161. Two large mill rolls, 3s. per cwt. 
162. Two pinions, three shafts, five coupling boxes, crab, two 
carriages, and chock, 2s. 11d. per cwt. 
163. Cast iron plates and pipes, &e., 5 tons, 2s. 9d. per ewt. 
164. Ditto 5 tons, 2s, 8d. per ewt. 
165. Cast iron train bed and carriage, 2s. 7d. per cwt. 
166. Two cast iron train beds and carriage, 3s. 2d. per cwt. 
167. Three cast iron train beds, 3s, 2d. per cwt. 
168, 2 or cast iron plate, 16ft. long, 3ft. wide, and 2in. 
thick, 3s. 2d. per cwt. 
169. Cast iron scrap, 5 tons, 2s. 8d. per cwt. 
170. Ditto shaft, 21ft. long, 5in. diameter, with cog-wheel and 
crab, 3s. 7d. per cwt. 
171. Four carriages, 3s. 1d. per ewt. 
172. Cast iron shaft, 18ft. long, 8in. diameter, with cog-wheel 
5ft. Gin. diameter, 3s. 7d. per cwt. 
173. Ditto shaft, 30ft. long, 8in. diameter, with coupling box 
and cap, 3s. 7d. per cwt. 
174. Ditto shaft, 16ft. Gin. long, Gin, diameter, and cap, 3s. 7d. 
rcwt. 
PereD. Ditto floor plates, 5 tons, 2s. 9d. per cwt. 
. Shears nt om 2s. 10d. per cwt, 
. Cast iron floor plates, 5 tons, 2s, 9d. per cwt. 
. Eight cast iron socket pipes, 33, 5d. per cwt. 
. Cast iron floor plates, 5 tons, 2s, 9d. per cwt. 
. Ditto 5 tons, 2s, 11d. per cwt. 
Ditto 5 tons, 3s. oes cwt. 
182. Ditto 5 tons, 2s, 11d. per cwt. [All bought to break up 
for scrap. An excellent price obtained. ] 
183, Cast iron floor plates, 5 tons, 2s. 9d, per cwt. 
184, Ditto 5 tons, 2s, 9d. per cwt, 
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185. Ditto 5 tons, 2s. 9d. 

186. Number of coupling 
3 tons, 3s. 1d. i cwt. 

187. _ of four plain rolls for hoop mill, 1 ton 7 cwt., 3s. 1d. 
per cwt. : : 

188. Set of nine hoop mill rolls, 1 ton 10 cwt. 2 qr., 3s. 4d. per 


r cwt. 
xes, spindles, carriages, and crabs, 


cwt. 
189. Two cast iron shafts, 9 cwt. 2 qr., 3s. per ewt. 
190. Eight housings and four carriages, 2 tons 16 cwt., 4s. 6d. 
per cwt. 
191. Six rolls for hoop mill, 2 tons 1 ewt., 3s. 3d. per cwt. 
192. One housing, six pinions, two rolls, and two chocks, 1 ton 
4 cwt., 3s. 8d. per cwt. 
193, Wrought iron scrap, 2 tons 11 ewt. 2 qr., 5s. 9d. per cwt. 
194. Large shears and bed, 2s, 11d. per cwt. 
195, Cast iron plates, 5 tons, 2s, 8d. per cwt. 
. Large shears bed, 2s. 10d. per ewt. 
. Three large mill furnace plates, 3 tons, 3s, per cwt. 
. Cast iron plates and pipes, 5 tons, 2s. 8d. per cwt. 
. Ditto, and carriages 5 tons, 2s. 8d. per ewt. 
Ditto 5 tons, 2s, 8d. per cwt. 
. Ditto 5 tons, 2s. 9d. per cwt. 
. Ditto 5 tons, 2s. 8d. per cwt. 
3. Ditto 5 tons, 2s, 9d. per ewt. 
. Ditto 5 tons, 2s. 8d. per ewt. 
. Large cast iron lathe bed and carriage, 2s. 10d. per ewt. 
j, Large cog-wheel, 8ft. Gin. diameter, with 4ft. shaft, 3s. 2d. 
per cwt. 
207. Ditto ditto, 3s. 2d. per cwt. 
208. Large cast iron lathe bed and carriage, 3s. 2d. per cwt. 
209. Two ditto, 3s, 2d. per cwt. 
210. Cast iron plates, carriages, chocks, &c., 5 tons, 3s. 1d. per 
ewt. 


211. Ditto pipes, wheels, &c., 5 tons, 2s. 9d. per ewt. 


212, Four anvils, punching block, and plates, 2 tons 1 ewt. 
3s. 8d, per cwt. 

213. Eight cog-wheels and pulley, with.shaft, 10 cwt. 2 qr., 
4s. 3d. per cwt. 

214, Nine water boshes, 1 ton 1 ewt. 2 qr., 3s. 1d. per ewt. 


215. 
216. 
217. 
218. 
219. 


Four housings, 2 tons 8 ewt., 3s, 2d. per cwt. 
Cast iron sleepers, turnouts, &c., 5 tons, 2s. 9d. per cwt. 
Six housings, 3 tons, 3s. 4d. per cwt. 
Cast iron puddling furnace plates, 5 tons, 2s, 10d. per cwt. 
Ditto 5 tons, 2s. 9d. per cwt. 

220. Ditto 5 tons, 3s. per cwt. 

221. Two large forge rolls, one shaft, two coupling boxes, and 
thirteen chocks, 6 tons, 2s. 10d. per cwt. 

222. Two large bull dog rolls, four coupling boxes and spindle, 
carriage bed, &c., 5 tons 10 cwt., 2s, 11d. per ewt. 

223. Cast iron chocks, carriage, &c., 2 tons, 3s. 2d. per ewt. 

224, Cast iron scrap, 5 tons, 2s. 9d. per cwt. 

225. Ditto 5 tons, Zs. 9d. per cwt. 

226. Wrought iron spanners, clips, rods, &c., 1 ton, 5s. per cwt. 

227. Ditto cutter axles, 10 cwt., 4s. 3d. per cwt. 

228. Quantity of chain, 10 cwt., 4s. 7d. per cwt. 

229. Number of cast iron socket pipes, 5 tons, 3s. per cwt. 

230, Wrought iron sheets, plates, &c., 5 tons, 4s. per cwt. 

231, Cast iron pipes, 5 tons, 2s. 10d. per cwt. 

232, Ditto 3 tons, 2s, 9d. per cwt. 

233. Wrought iron scrap, 3 tons, 3s. 10d. per cwt. 
tremely good prices. } 

234. Wrought wagon, with wood bed, Xc., 18s. 

235. Pig scales, beams, beds, Xc., 3s. 6d. per cwt. 

236. Wrought iron scrap, 2s. 6d. per cwt. 

237. Galvanised sheets, 3s. per cwt. 

238. Quantity of gas piping, 4s. 2d. per ewt. 

239. Quantity of water piping, 8s. 9d. per cwt. 

240. Cast iron scrap, 2s. 9d. per cwt. 

241. Nine cast iron socket pipes, 2s. 9d. per cwt. 

242. Number of wrought iron bars, rods, &c., 5s. 7d. per cwt, 
[Very fair prices.] 
[Want of space compels us to hold over until next week the result of 
third day’s sale.] 


[All ex- 








RAILs IN BELGIUM. —The exports of rails from Belgium in March 
amounted to 9180 tons. This total was made up thus :—The 
Zollverein, 3476 tons ; Turkey, 1960 tons; Italy, 1150 tons ; 
Egypt, 980 tons ; Russia, 917 tons ; France, 612 tons, X&c, 

STEEL Raits.—A point of some interest has arisen in connec- 
tion with the use of steel rails on the Great Central Belgian Rail- 
way. It is found that steel rails which have been laid resist 
wear and tear extremely well, but that they acquire such a polish 
that the action of brakes and the adhesion of engines upon them 
are seriously interfered with. Experiments upon the subject are 
being made with a view to the collection of further facts. 

Tae Iron TrRaDE IN France.—The markets of the Haute 
Vienne are in good condition, business satisfactory and impressions 
favourable ; quotations all firm, and in some instances on the rise. 
Charcoal iron very scarce, and not to be had under 125f. 
Wrought iron in good demand as regards machine iron and its 
derivations at the following rates :—Coke iron, rolled, 200f. to 
225f.; mixed ditto, first quality, 220f. to 225f.; charcoal, ditto, 
first quality, 235f. to 240f.; ditto, second quality, 225f. to 235f. 
The works that produce rod and machine iron have orders in 
hand for several months ahead. (Good qualities of mixed iron for 
drawing, worth 235f. to 240f. Machine iron for chain work about 
the same. Hammered iron stands at 245f. to 250f. for bar, and at 
2508, to 255f. for axles. Iron wire and nails are in demand and on 
the rise. The drought had caused a falling off in the make, but 
the late fall of rain will have corrected this. The entries of 
special cast and wrought iron in Paris for building purposes con- 
tinue to fall off, as compared with the amounts of former years, 
as will be seen by the following returns for three years :—Wrought 
iron, month of March, 1870, 2352 tons; 1869, 3652 tons ; 1868, 
4305 tons ; cast iron, 1870, 759 tons ; 1869, 1318 tons; 1868, 1321 
tons. Wrought iron, first quarter of the year, 1870, 4999 tons ; 
1869, 10,101 tons ; 1868, 1370 tons; cast iron, 1870, 2396 tons ; 
1869, 3964 tons; 1868, 3359 tons. The inquiry respecting the 
textile industries is expected to be completed during the next 
fortnight, when that relating to the metal trades will be taken in 
hand. 

PaTeNT FOR A CoLD TINNING Process.—M. Daubié, iron- 
master, Blanc Murger Works, at Bellefontaine, in the Vosges, ob- 
tained in November last a patent for tinning by a cold process, 
in order to prevent oxidation of iron in general, and especially 
of iron wire, employed in the fabrication of cards and wire cloth, 
without altering its polish or rigidity, An addition to the patent 
was made on the 30th December. ‘lhe inventor's chief object is 
to prevent the softening of the metal, and the mode adopted is 
successive immersion in baths containing cold solutions of salts of 
tin, with the addition of a certain amount of organic matter, such 
as fecula or starch, which has always been found valuable both 
in tinning and galvanisation. The solution patented i posed 
as follows :—To every twenty gallons of water add 6lb. of rye 
flour, and let it boil for about half an hour ; filter it, and after- 
wards add 2121b. of pyrophosphate of soda, 341b. of crystallised 
salt of tin, 1341b. of neutral photochloride of tin, and from 302. 
to 40z. of sulphuric acid. When the salts are dissolved the solu- 
tion is distributed in eight or ten wooden vats, a little additional 
water being added to the first two or three of the vats. The wire 
is passed successively through the whole of the vats, and if great 





brilliancy of surface is required, also through draw plates at in- 
terv: and the wire, while retaining its rigidity, becomes 
cov with a brilliantly-poli coat of tin. Beautiful and in- 


oxidisable cards and wire cloth have been produced by this pro- 

omy wn colon’ Sad we for a hundred PF acox mesg seaport 

ié, we are told, in silvering iron bag" 
cyanide 





succeeded 
by using, in place of the salts of tin in the solution, 
ver and cyanide of potassium, 
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RAILWAY MATTERS. 
Tue President has signed the Northern Pacific Railway Bill. 
* A orant of £100 per annum has been awarded to Mrs. Dargan, 
widow of the well-known Irish contractor. 
AccorDING to advices from Japan the railway between Yeddo 
and Osaka is expected to be commenced shortly. 
Tue Great Southern of India Company have substituted iron 
Aa a ee for wooden ones on 5} miles of their line during the 
six months. 
A cLAUSEin the London and North-Western Railway Additional 
Powers Billauthorises the vesting of the junction line of the Mid- 
Wales Company in the London and North-Western. 


THE directors of the Tewkesbury and Malvern newer Company 
have at last effected an arrangement with the Midland Company 
for the development of the goods traffic on the little line, so that 
there is some prospect of interest on the debentures, 


THE Merybent and Darlington com 3 line was opened on 
Weineslay from Darlington to re for the pulpese of 
enabling the company to convey the products of their district to 
Darlington, Middlesbrough, and other parts of South Durham and 
Yorkshire. 

On May 12th acollision occurred on the Missouri Pacific Railway 
in Missouri between a passenger and a goods train, caused by a 
misunderstanding of orders, by which the passenger train was 
completely wrecked and nineteen persons were killed outright and 
twenty injured. 

A sHoRT branch connecting the Great Eastern company’s line 
with the new dock at Lynn is now completed. Traftic will be 
commenced this week upon the branch, which will, it is expected, 
add materially to the business of thenewdock, The dock willalso 
be placed by the branch in connection with the Midland Railway. 


A TOTAL suspension of traffic till the evening occurred on the 
Malton and Driffield line on Friday. The first train from Malton, 
while proceeding between the Welwang and the Garton sta- 
tions, was suddenly brought to a stand by the breaking of an 
axle of the tender. No one was hurt, but the line was com- 
pletely blocked up. The evening trains ran as usual, 


THE Waterford and Central Ireland report states that the re- 
quisite repairs, renewals, and alterations of the permanent way 
have been completed ; the line had been fished and improved, so 
as to place it in first-rate condition ; and steps are now being taken 
to provide the necessary store and siding accommodation at the 
stations, which the increasing traffic most imperatively requires. 

ANOTHER sitting in connection with the bankruptcy of Mr, C. H. 
Turner, formerly chairman of the Great Eastern Railway, was held 
on Tuesday. Mr. Reed, who represented the assignees, said that 
items amounting to £28,004 to the debit of the account, and of 
£31,081 on the credit side, had the word ‘‘unknown” affixed to 
them, and under these circumstances it was impossible that the 
bankrupt could pass his examination, The case was again ad- 
journed. 

AN extraordinary meeting of the Scinde Railway Company on 
Monday passed a formal resolution requesting the directors to use 
their best efforts to induce the Government to allow the company 
to construct the Indus Valley line from Kotree to Moolton, as 
under the circumstances they could construct it more speedily and 
cheaply than the Government could ; and as the success of the 
united undertaking depended so much upon the *‘ missing link” 
being supplied as soon as possible. 

TuE Directors of the Devon and Sémerset Railway are prepared 
to receive applications for debenture stock to the extent of 
£255,000, to pay 6 per cent. in perpetuity. This stock will be the 
first mortgage charge upon the undertaking. Of the forty-two 
miles of which the railway will consist, twenty-six miles are all 
but completed. The line will be worked by the Bristol and 
Exeter Railway. The interest on the debentures will be payable 
half yearly at the National Provincial Bank in London. 


A PROSPECTUS has been issued of the Bedford and Northampton 
Railway Company, with a capital of £400,000, in shares of £20, 
and debentures to the amount of £133,000. The line has been 
sanctioned by Parliament, and is twenty milesin length, beinga con- 
tinuation of the Midland from Bedford to Northampton, to which 
it establishes a direct route from London. The shares are to be 
issued at the price of £11 15s., and the line is to be worked by the 
Midland Company on terms that will yield a minimum dividend of 
4} per cent. 

THE committee on the Metropolitan and Metropolitan District 
Railways Bill in the House of Lords has unanimously come to the 
conclusion not to sanction that portion of the bill which 
authorises the construction of the railway from Bread-street to 
the Mansion House, Then, with respect to the Metropolitan 
Railway Bill, the committee will not consent to the abandonment 
of the railway extension from Aldgate to Trinity-square. At the 
same time they are prepared to recommend that there should be 
an extension of time if it were desired by the company for the 
completion of the works of the extension line, 

Some important additions to the facilities of railway communi- 
cation in the western suburbs were made on Wednesday. A ser- 
vice of Great Western narrow guage trains began to run from 
Bishop’s-road to Richmond, calling at all stations, Richmond, 
Kew, Brentford, and Turnham Green are thus placed in direct 
communication with the Great Western and Metropolitan systems 
without the break and delay which have hitherto occurred at 
Hammersmith. At the same time the South-Western Company 
started a new service of trains to Hounslow by way of the Ken 
sington and Richmond line and Brentford-ro .—Pall Mall 
Gazette. 

THE Scotsman states that an experiment which was made 
recently on the streets of Edinburgh with the new patent road 
steamer and patent omnibus, invented by Mr, R. W. Thomson, 
must have satisfied those who witnessed it that a new era in loco- 
motion, so far as our large towns and public roads generally are 
concerned, has begun. t present all that need be said is that 
the trial of the steamer and omnibus was sufficient to convince 
everyone that a thoroughly safe means of locomotion has been 

rovided by Mr. Thomson, and that there is in it not merely no 

ger to the passengers who are conveyed, but absolutely no fear 

of any injury being caused in the streets through which it may 
pass. 

On Monday forenoon, shortly before twelve o'clock, a fire was 
discovered to have broken out in a store-room in connection with 
the Caledonian Railway Company’s works, situated at St, Rollox, 
Glasgow. The in which the fire ted is 200ft, in 
length and two stories in height, the ground fiat being used as a 
general store-room, and the second flat as offices, The store-room 


contained a large quantity of uniform clothes, ropes, candle, and 
other stores, fore the flames were extinguished they gutted 
about 100ft. of the store-room ; but by the efficient services of the 


fire brigade (although there was a very indifferent supply of water) 
the fire was ing to the upper flat. The 
damage, which, we are informed, will amount to Seieees £1000 
and £1500, is covered by insurance. 

Mr. CHICHESTER Fortescur, the Chief Secretary for Ireland, 
received a deputation on Friday on the subject of the introduction 
by the Government of a bill to amend the ways (Ireland) Act 
(1860), and the Tramways (Ireland) Amendment Ket (1861). Mr. 
Synan explained that Oo principal object of the measure was to 
legalise the use of locomotives as i wer in the work- 
ing of tramways in Ireland, and @ similar overs pete 
to the one now required had the Commons in 1861 
without opposition. Mr, Fortescue to give the matter 
not bring in the bill themealves they ‘would Mig ferersty oo 
nD in the e ves jurably on a 
measure which any private member might Rt 4 








ask leave to introduce. | work on road-rolli 


NOTES AND MEMORANDA. 


At a recent meeting of the Academy of Sciences, a note from 
M. Didierjean was read, calling attention to the fact that milk is a 
preservative from the poisonous effects produced by lead upon the 
workmen who are engaged in the preparation of its compounds. 

Two engines. on the Strasbourg Railway have been fitted with 
M. Deville’s furnaces, for burning petroleum, and are employed 
in the traffic. The consumption of oil in the engines 
drawing heavy trains is stated to have been from three and a-half 
to five kil es for. every kilometre traversed, or (say) from 
8 lb. to 12 1b. for every two-thirds of a mile. The oil is said to 
have been very completely burned, and there is no smoke, and 
consequen no waste. Another advantage claimed is, there 
being no sulphur in the oils the at here of the t ls would 
be free from that most disagreeable and obnoxious contamination,* 
sulphurous 

LonDon in the fourteenth century was almost wholly unpaved. 
In the middle of the twelfth saneety, if we may credit the monk 
William Fitzstephen, who died in 191, London consisted of two 
long, narrow tracts of land, separated by the Thames, which then 
abounded in fish. It was surrounded with high walls, strengthened 
with towers and double gates, with a *‘ tower palatine” on the east, 
and two castles on the west, and the king’s palace in the same 
quarter on the river, with its walls and bulwarks, separated by 
two miles from the city. The suburbs were studded with the 
houses of the citizens, with their gardens aud orchards. 

Stow in his ‘“‘Chronicles” states that even capital cities were un- 
unpaved till towards the end of the twelfth century. ‘‘ This 
year, 1246,” he says, ‘‘ the city of Lubeck was destroyed and con- 
sumed by fire,” ‘‘ and from that time it was ordered that they 
should not cover their houses any more with thatch or straw, but 
with tiles or such like:” the very same common danger caused 
London to tile all its houses shortly after, especially such as stood 
close together in a high street. ‘* Neither were there then but few 
streets in London paved, nor in two hundred years after this, ex- 
cept Thames-street, and from Ludgate to Charing Cross, neither 
was the great city of Paris paved until the year 1186.” 

It is reported that Dr. Lippert, while assistant to Professor 
R. Fresenius, made the observation that amorphous silica, after 
having been strongly ignited in a platinum crucible, attracted 
moisture from the air to a large extent ; in consequence whereof, 
and to test this fact precisely, a series of experiments has been 
instituted from which the following results are drawn :—Amor- 
phous silica is always hygroscopic after ignition; the degree of 





hygroscopicity differs greatly, according to the degree of heat atwhich 
the silica has been ignited—so that feebly ignited silicais fa® more 


hygroscopic than when strongly ignited. When silica has been 
only feebly ignited its avidity for the absorption of water, even 
after the lapse of a few minutes, is so great as to cause, if not 
taken into account, serious faults in the weighing and quantita- 
tive estimation of that substance. Crystalline silica, even when 
feebly ignited, is not at all hygroscopic. 

Mr. W. Mitnor Roserts, who is in charge of the work at the 
St. Louis Bridge, says:—‘* We ‘have used calcium lights only for 
our open-air work in laying masonry on the top of our caissons, 
one light on one side, and one at the other, on diagonal corners ; 
we found that they distributed the best light when thus placed. 
We had the oxygen gas forced into copper gas-holders with a 
pressure of about 200 1b. to the square inch, These were carried 
over from the city to the piers on a little steamer, and the gas 
was conveyed to the burner through small lead pipe, At first our 
reflectors were of glass, but so many were broken that they were 
replaced by metal. A man remained with the two burners through 
the night, to regulate them occasionally, and to mend the pipes 
when a burst occurred. They usually burn from eleven to twelve 
hours ; and, with the aid of some movable large reflector lamps, 
the masons worked as well at night as in the day. The cost of 
the calcium lights to our company was 3°75 dols. per hour each.” 

A JEWELLER of Marseilles, having to enamel a piece of work» 
thought that he could without inconvenience bring it to the tem” 
perature of his muffle without taking out the valuable diamonds 
which were set init. The operation succeeded perfectly several 
times, and then an accident occurred—the diamonds became 
perfectly black. M. Morren, the dean of the faculty of Marseilles, 
was called in to investigate the cause, and he ascertained that the 
successful operations had all been made with coke, whilst when 
the diamonds were blackened coal had been used, and he con- 
cluded that the black colour was due to the fixation of carbon by 
the action of the diamond on the hydrocarbon gas. The Scientitic 
Review says :—He repeated the exp@#iment on a small scale, and 
found the result answer his expectations, and that by repolishing 
the diamonds recovered their normal appearance. te in tried | 
the effect of oxidising gases. A diamond heated in oxygen by | 
means of the blow pipe did not swell at all. But ata not very 
elevated temperature it took fire, and the flame could then be 
withdrawn without interfering with the combustion, which con- 
tinued by itself. It will be seen that the result differs considerably 
from that noticed when a diamond is heated by voltaic electricity, 
and that here the first action of the heat is to transform the 
diamond into graphite. 

To ascertain the relation between the sun’s altitude and the | 
chemical intensity of total daylight in a cloudless sky, Prof. | 
Roscoe, F.R.S.,and Dr. Thorpe, made aseries of interesting determi- 
nations on the flat table-land on the southern side of the Tagus, | 
about eight and a halt miles from Lisbon. The measurement was | 
founded upon the exact estimation of the tint which standard 
sensitive paper assumes when exposed for a given time to the 
action of the daylight. The authors give curves, showing the 
daily march of chemical intensity at Lisbon in August, compared 
with that at Kew for the preceding August, and at Para for the 
preceding April. The value of the mean chemical intensity at 
Kew is represented by the number 94°5, that at Lisbon by 110, 
and that at Para by 313°3, light of the intensity 1°0 acting for 24 
hours being taken as 1000. For equal altitudes the higher inten- 
sity is always found where the mean temperature of the air is 
greater, as in summer, when observations at the same place at 
different seasons are compared, or as the equator is approached, 
when the actions at different places are examined. The differences 
in the observed actions for equal altitudes, which may amount to 
more than 100 per cent. at different places, and to nearly as much 
at the same place at different times of the year, serve as exact 
measurements of the transparency of the atmosphere, 

THE first recorded allusion to road-rolling seems to have been 
made in the letters patent granted in 1619 to a certain John Shot- 
bolte, who, without enrolling any specification, speaks of using 
‘*Land stearnes, scowrers, trundlers, and other strong and massy 
engines,” in the making and repairing of highway and roads. In 
Partington’s ‘‘ British Cyclowpdia of the Arts and Sciences ” (1835) 
we find it stated that it was soon after the year 1700 that a part 
of the charge of repairing r wae taken off the parishes and 
levied on the traveller by means of turnpike gates. It was, never- 
theless, a complaint that the roads were little, if at all, improved 
by the expenditure of the money so raised. This complaint is 
energetically advanced in ‘‘ a dissertation concerning the present 
state of the high roads of England, ay of that near London, 

herein is proposed a new method of repairing and maintaining 
them,” read before the Royal Society in the winter of 1736-7 by 
Robert Phillips, and rrinted in a small separate volume, ‘‘The 
author’s great object is to recommend washing the roads by a con- 
stant stream, if possible ;” at any rate, washing the materials—in 
which he ly anticipates Macadam—of which they are com- 

tes against the practice “‘ of 
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is a large store of information on this subject. 


MISCELLANEA. 


Tue Attorney-General promises protection for the designs to be 
exhibited in the Workmen’s International Exhibition. 

Tue inhabitants of Deptford and Greenwich are protesting 
against the opening of a sewer outlet into Deptford creek. 

THE Board of Works is not in possession of a plan of the flues of 
the Houses of Parliament, but steps have been taken to obtain 
such plan. 

THE money required for the French Arctic expedition has at 
length been raised, and it is hoped that the Boreal will sail from 
Havre in a few days. 

THE plans of the new Law Courts are considerably advanced, and 
a block plan is promised by the First Commissioner before any 
vote is asked for. 

Tue new buildings for the Natural Philosophy department of 
the Science Schools at Oxford are nearly conglote, and Professor 
Clifton is gradually removing his apparatus to the rooms prepared 
for them. 

Tue following appointments have been made at the Admiralty : 
—Edward Newman, chief engineer to the Indus, additional, for 
service in the Narcissus ; and Thomas Lumley, chief engineer, to 
the Adventure. 

A scHoou for navigation is to be established at Skigi, the 
teachers in which are to be Japanese officers, trained under 
the Europeans. The nobility are eagerly seeking nominations for 
their children as cadets. 

Her Majesty’s paddle steamer Lightning, Captain John 
Richards, arrived in Dover on Monday last from Portsmouth, and 
surveys are now being made of the Admiralty Pier and the bay, 
in connection with the proposed new harbour. 

Mr. Baxter states that the Admiralty experiments with mixed 
coal have resulted in a thorough confirmation of the wisdom of the 
course adopted in ordering to be used by her Majesty's ships a mix- 
ture of North-country bituminous and South Wales anthracite 
coal, 

Wrruitn the last few days the following cotton laden steamers 
have arrived at Liverpool from Bombay, vid the Suez Canal :—The 
Bywell Castle, with 7071 bales; the Breadalbane, with 6206 bales; 
the Fire Queen, with 3958 bales; the Milbank, with 5779 bales ; 
and the Magdala, with 7222 bales. 

Ir is stated that Messrs. T. and J. Harrison, of Liverpool, have 
despatched seven vessels through the Suez Canal, a larger number 
than any other firm or company. They are building two more 
large steamers to pass through it. We learn also that other firms 
in Liverpool are determined to avail themselves of the Suez Canal, 

Mr. ScupaAMORE, in a letter, calls attention to the frequent 
damage done to telegraphs by idle and mischievous persons, chiefiy 
boys, and it is suggested that the public, being now the owners of 


| the lines, might usefully exercise vigilance as guardians of their 


own property, and thus assist the authorities in suppressing the 
practice complained of. 

WE are informed that the authorities of Southampton have 
determined on the adoption of the **A BC” process of utilising 
sewage and preserving the local waters from pollution. The 
necessary works will be commenced at once. Leeds, Halifax, 
Bolton, and several other towns, have decided on the same course. 
The works at Hastings and Leamington have been in successful 
operation for some time, and the former have been illustrated in 
our columns. 

STRIKES are again assuming a serious character in France, The 
ironfounders are still out in Paris, but they have had to send to 
London to borrow money. The delegates report excellent news, 
but do not reveal the amount contributed. Subscriptions have 
been sent up from various parts of France, but the sums are not 
sufficient for the support of the men on strike. A considerable 
strike is reported from Rennes. At Lyons the shoemakers have 
turned out, and at Bedarieux, the weavers ; at St. Etienne, Vienne, 
and other places there are partial strikes. 

Mr. R. C, Marne, the manager of the French Cable Company, 
states : --** An interruption has occurred on the St. Pierre-Duxburg 
section of the French Atlantic cable. As this section is laid in 
shallow water, the accident is not of a serious character, and will 
be remedied forthwith. Meanwhile, under the working arrange- 
ment with the Anglo-American Company, one of the two lines of 
the latter between St. Pierre and the United States will be worked 
in connection with the French cable, so that the messages can con- 
tinue to be sent by either of the Atlantic cables, and no incon- 
venience will be felt by the public.” 

CONSIDERABLE dock extensions are projected at Havre, and will 
probably be authorised by a law in the course of the present 
session of the Corps Legislatif. The estimate for the extensions 
is 14,000,000f, (£560,00U). The Chamber of Commerce oifers to 
advance one half the amount, provided they be authorised to con- 
tinue the special duties. The traffic is enormous, and increasing 
daily. Five transatlantic steamship lines call at Havre and depart 
from it. The opinion at Havre appears to be that this port will 
gradually take away all the ocean traffic from Liverpool and 
Southampton. Marseilles is less prosperous. The freight to 
Marseilles is so high (from India) that Indian cotton is carried to 
Liverpool, vid the Suez Canal, and brought back to France vid 
Havre. 

Tue nineteenth annual meeting of the Cancer Hospital, 
Brompton, was held on Friday last, and we are glad to learn that 
an institution devoted to the alleviation of one of the most terrible 
maladies of our race is in a tlourishing condition. During the past 
year 236 patients were received, of whom 44 were treated by ope- 
ration and discharged, so far as the results of the treatment were 
concerned, well. Of the remainder 71 were discharged either cured 
or greatly relieved, 49 left helpless and incurable, 36 died, and 36 
on the last day of the year remained under treatment. The out- 
vatients at present amount to 380, Since the foundation of the 
fospital in 1851 no less than 8546 patients have been treated. The 
receipts for 1869, including a balance of £1798, were £12,246, and 
the expenditure £10,370. “he funded property in Consols is 
£9000, 

THE annual meeting of the Yorkshire Engine Company, Limited, 
was held last Friday at the offices, Meadow Hall Works, near 
Sheffield, A. Sturrock, Esq., the chairman of the board of direc- 
tors, presiding. The report and balance-sheet were adopted. A 
hopeful feeling was expressed with regard to the prospects of the 
ultimate success of the company’s business, though it was decided 
not to declare any dividend at present, and a resolution was passed 
to the effect that the directors be requested to call a half-yearly 
meeting to be held in October or November, at which an interim 
report shall be presented and considered. A cordial vote of thanks 
was accorded to the chairman and the directors for their past ser- 
vices, and the retiring directors, Mr. Archibald Sturrock and Mr. 
Eli Lees, were unanimously re-elected, as were also Mr. J. Adam- 
son and Mr. J. Halliday, the auditors of the company. 

Pavmer’s Shipbuilding and Iron Company, Limited, of Jarrow, 
launched from their yard on Saturday a screw steamer named the 
Arabia ; this vessel is intended, with her sister ship, the Persia 
(built by the same firm for Messrs. Rubattino and Co., of Genoa), 
to form part of their line from Genoa to Bombay, vid Suez Canal, 
These vessels are each 258ft. long by 31ft. beam by 24ft. deep ; 
and are fitted with 140-horse power compound engines, The Persia, 
now on her voyage out, ran from the Tyne to the Lizard at the 
average rate of 11°75 knots per hour, with 1250 tons dead weight 
on board. Palmer’s Company have also in hand amongst many 
other steamers the Wisconsin and Wyoming for the Guion line. 
The former, nearly ready for sea, is nearly 4000 tons, flush 

lated, and fitted with compound engines (60in. and 120in. cylin- 
io. Also the iron armour-clad frigates (sheathed with w for 
coppering) Swiftsure and Triumph, the former of which is to be 
launched on 15th June, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.pPnHons Diirr, Bookseller. 
ST. cae tee as B. M. Wourr, Bookseller. yf the 
MADRID.—D. Josz Atcover, Editor and Proprietor o 

** Gaceta Industrial,” Preciados 49 y 51. 
NEW YORK.—WIiMeEr and Rocers, 47, Nassau-street. 








PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess lusive and satisfactory 











*,* With this week's number of THE ENGINEER we issue as a 


Supplement No. XXXIV. of our Portfolio of Working Drawings, 
representing Mr. J. C. Craven’s Four-Coupled Engine. Each 
number, as issued by the Publisher, will contain the Supplement, 
and Subscribers are requested to notify the fact at our office should 
they not receive it. 


TO CORRESPONDENTS. 


*,* For the benefit of numerous correspondents, either anxious to 
become naval engineers, or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- 
pression for August 23rd, 1867 ; while the latter will obtain full 
particulars in THE ENGINEER for March 11th, 1870. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our 's to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

H. L.—Ludgate-hill, London. 

W. P. B.—* St on Lighth .” Spon or Lockwood, London, 

J. W.—Write to the Secretary of the Society, Adam-street, Adelphi. 

EnQuireR.—Take some of the hot air from the engine stack by a fan; we 
know of no better plan. 

J. C. (St. James’ Factory) —Have a little patience; you would not regard 
the results of a month’s work as conclusive. 

J. 8.—We fear we must answer your question in the negative. 
no doubt that the work of the committee will do good. 

O. N. W.—Bessemer steel can be run as you propose, but unless very great 
precautions are taken the castings are unsound, and as bad as possible. 

Mr. Kennepy.—A letter lies at our office for Mr. Kennedy, patentee or 
manufacturer of a water meter, which we shall forward on receipt of his 











Still we have 


address. 

F. A. (Richmond).— You cannot do better than apply to Dr. Scoffern on the 
subject. If you send us a letter for him we will take care that it is for- 
warded to him without delay. 

F. D.—We cannot tell you what proportion of bisulphate you should use, 
probably experiment would determine best. The originator of the suggestion 
gives no guide as to quantity. 

Ionoramus.— Your boiler infringes no patent of any kind. The lap of a 
valve is the extra length which enables it to more than cover the three ports. 
The lead is the advance of the valve, which enables it to admit steam just 
before the termination of the stroke. 

M. G. M.— We believe some good articles on soap-making are to be found in 
the “‘ Chemical Technology,” published by Bailliére, Regent-street. We do 
not know of any periodical which has published articles on the subject, but 
we shall probably have something to say soon about the matter. 

J. T.—The dictionary has never been published in any other form than as a 
supplement to THE EncineEr. It is still in print, and when properly 
Solded is surely as portable as a pocket book. Todhunter’s work on trigono- 


metry is good, and so is the little book by Galbraith and Haughton, | 


Merritt’s book treats more of the application of trigonometry to sur- 
veying. 





ROOT’S BOILER. 
ab the Editor of The Engineer.) 


Sir,—I shall be glad to reply fully to the absurd letter of correspondent, | 


“Sufferer from Explosion” in your next publication. Your insertion of 
this will oblige 


Tae INTRODUCER OF THE Root BotLers INTO ENGLAND AND FRANCE. 





FUSIBLE PLUGS. 
(To the Editor of The Engineer.) 

Srr,—Can you, or any of your numerous practical readers, inform us 
whether there is any reliable appliance to supersede the use of fusible 
plugs? We suffer iderable i i from those we have fixed in 
our Cornish boilers, although they are of the most approved make, and 
we should be glad to substitute something more reliable, and at the same 

e less troublesome. Tuomas SMITH anp Co, 

Manchester, June Ist, 1870. 








FUSIBLE PLUGS. 
(To the Editor of The Engineer.) 

Sir,—We notice in your impression of last week a letter from Messrs. 
Strotherd and Pitt, relative to a boiler-plate. We could mention asimilar 
case, which came under our notice very recently. We were called in to 
look at a boiler that leaked very much over the fire-grate, and on ex- 
amination found that from neglect incrustation had formed, and the plate 
{becoming red hot, had given way from the inward pressure, bulging it 

t ds to siderable extent, similar to the drawing shown in your 

tension they refer to being caused the 
Wiper Broruers. 





a 
correspondent’s letter, the 
after contraction. 

Sheffield, May 31st, 1870. 





MEETINGS NEXT WEEK. 


CrIvIL AND MECHANICAL ENGINEERS’ Socrery.—Wednesday, 8th inst., 
at 7.30 p.m., paper, ‘‘A Description of the Fish-tail Rudder,” by W. For- 
syth Black, president. 

Society oF Encrveers.—Monday evening, June 13th, 1870, at 7.30 p.m., 
adjourned discussion on — read on the ?nd of May, ‘‘On the Patent 
Laws,” by Mr. W. Lloyd Wise. Should time permit a paper will be read 
**On the Theory of Screw Propulsion,” by Mr. Michael Sefi. 

Royat Unirep Service Institution. — Evening oe Monday, 
June 6th, at 8.30 p.m.: ‘‘The Amount of Advantage which the New 
Arms of Precision give to the Defence over the Attack,” by Captain H. 
a _ Professor of Fortification and Artillery, Staff College, 

urs 


Tue Enorveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

ere (including double number) .. .. .. £0 158. 9d. 
Yearly (including two double numbers) .. .. .. £1 lls. 6d. 

If credit be = an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission a 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. AU single advertise- 
ments from the country must hee pacer by stamps in Jans t. 

ishing department 0, paper are 
to be addressed to the Publisher, pte ~senmage J id Riche ; all other letters 
to be addressed to the Editor of Tar Enaiveer, 163, Strand. 
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WHITWORTH ORDNANCE, 
Tere is an old Spanish proverb which, literally 
rendered, is, “Show his friends, show the man.” It is 





very generally an 
is applicable enoug 


political interest, by hook or crook, to force his so-called 


thing called “a system,” and professing to be capable of 
standing on its scientific merits, has to descend to abuse 
and calumny of those who honourably and in good faith 
are op to it, we may safely conclude, first, that the 
system itself admits of little being honestly said in its 
favour; secondly, that promoters of this type cannot have 
one spark of genuine love for scientific truth. Our attention 
hasrecently been called to amost gracelessexample of thisad- 
vocacy by abuse of an opponent, in acontemporary whose sup- 
port of Sir J. Whitworth—no doubt upon grounds deemed 
excellent by itself—has long been notorious, Sir Joseph, 
it appears, has been in the habit of amusing himself, 
and those capable of being operated on by the exhibition 
of such toys, by bursting certain small cylinders, generally 
about the size and thickness of a common #in. gas pipe, 
and all of short length. These cylinders being filled 
up either with gunpowder—or if the powder charge was 
less than filled the interior, then by iron cylindrical 
plugs—were fired by a small vent, the charge being 
increased until each cylinder was bulged or burst. Sic 
Joseph has formed from simply the weight in grains 
of gunpowder fired in these toy experiments, a scale, 
as he calls it, of strengths for various metals of which the 
several cylinders were formed. From little tubes of this 
sort of 0°75in. diameter, and 0°25in. thickness fired 





through a vent, or as Sir Joseph calls it, “a touchhole,” 
| (the souvenir of schoolboy cannon is quite appropriate), of 
| 0-025in. diameter, he has formed the following scale, which 
| he fancies represents the proportionate tensional resistance 
| of the undernamed metals for ordnance. Cast iron, 20; 
| Staffordshire wrought iron, 95; Marshall’s wrought iron, 
| 177; Whitworth (red) metal, softest, 275; Whitworth 
(yellow) metal, hardest, 325. These are from simple 
cylinders, whose single thickness, as we see above, is only 
one-third of the calibre. He has produced another set of 
figures, however, for compound cylinders, z.z., one shrunk 
| or driven on outside another, of which the following is a 
| sample: Wrought iron inside, cast iron outside, assumed 
to represent Palliser’s guns, 30; steel inside and cast iron 
| outside, assumed to represent Parsons’ guns, 80; cast iron 
inside and steel outside, assumed to represent the French 
| system of ringed structure, 90; steel inside, wrought iron 
outside, assumed to represent the Woolwich guns of 
Frasers’ make, 140; Whitworth, red metal inside, yellow 
metal outside, 250; Whitworth yellow metal outside, red 
metal inside, 275. 

In none of these is it the fact, although it is tacitly pre- 

tended, that the relative thicknesses—nor yet the absolute 
total thickness in reference to calibre — represent the 
proportions employed in any gun. Indeed, these 
simple cylinders do not even truly represent the thin 
| barrel of a musket, while the compound cylinders 
represent nothing bearing any true likeness to 
any fire-arm or ordnance of any sort whatever. Hence it 
| has been, on perfectly good grounds, that Lieutenant- 
Colonel Campbell, General Lefroy, and every other compe- 
tent authorities connected with the gun factories of Wool- 
wich, have invariably protested against any conclusion 
whatever leading to a practical result, being deduced from 
these toys which Sir Joseph Whitworth carries about 
from one public officer to another ; these authorities 
affirming, and most justifiably, of them, that to bear 
any reliance final experiments on such questions as relate 
to the resistance of ordnance, must be made upon the yreat 
scale; that in any case these petty experiments were vot 
comparable with gun experiments of any kind, and, more- 
over,could only be taken upon the experimenter’s ipse dixit, 
having been conducted by himself alone. Of the utter 
unreliability of these productions of Sir Joseph any of 
our readers can judge by merely casting an eye over the 
figures given—it needs no more. Let us regard these 
figures as but abstract numbering inter se proportional. 
Now according to the first series with simple cylinders— 
therefore the less unreliable of the two—it appears that 
the resistances to rupture by bursting which in these thin 
cylinders may be, assumed approaches the coefficient of 
tensional rupture of the materials, are for cast iron, 
Marshall’s wrought iron, and for Sir Joseph’s miraculous 
yellow metal, in the ratios of 20, 177, and 325. That is to 
say the strength of Marshall’s iron is nearly nine times 
greater than cast iron, and that of the miraculous yellow, 
sixteen and a-fifth times greater than cast iron in tensional 
resistance. 


| 


tensile strengths of all the main British cast ‘irons gave 
seven tons per square inch for ruptures by tension, We 
have therefore Marshall’s wrought iron as equal to sixty- 
three tons per square inch tension, and the miraculous yellow 
only condescending to give way at one hundred and thirteen 
and a-half tons per square inch tension. Surely we need 
not add another word than, “ which is absurd, Q.E.D.” 
The greatest resistance that has ever been got out of steel 
in the history of science and mechanics, has been when the 
finest steel has been drawn out into thin pianowire, when a 
tensional resistance calculable at 120 tons per square inch, 
has been—under very carefully-applied direct pull, occa- 
sionally got from the wire hard from the draw-plate. 
Were there any use we might push the absurd fallaciousness 
of these so-called experiments further by comparing the 
first with the second table, and asking, if in a simple 
cylinder the bursting strain of the miraculous metals be 
16°2 times that of cast iron, how is it that in similar com- 
pound cylinders of two piles the miraculous metals only 
declare themselves to be nine times stronger than the same 
cast iron? These results—shall we dignify themin our pages 
with the word—are unmistakably worthless, and inconsistent 
with each other. But werethey less obviously irreconcileable 
with the simplest scientific testing, it is plain to anyone 
really versed in the science of artillery construction—which, 
from more evidence than this, we have long had to conclude 





Sir Joseph Whitworth certainly is not—that the official 


ugly one when applied, and we fear it | protests of General Lefroy, repeatedly urged by 
to the vehement efforts just now | 

being once more made by Sir Joseph Whitworth’s | experiments as these, upon which the construction of heavy 
claqueurs, by audacious statements, by the force of | artillery should be based, were fully justified, first, because 





Now, the mean of Hodgkinson’s experiments on the | 
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him 
against any conclusions being drawn from such schoolboy 





no result had from thin cylinders as to bursting strains can 


gun “system” upon the nation. When advocacy of any- | be directly applied to very thick ones, such as guns of two 


calibres thick or more, in place of one-third, or even one- 
fourth of a calibre; secondly, because the weight of 
powder which bursts various thin or thick cylinders, where 
the capacity of the interior is always kept just equal to the 
bulk of powder to be fired by the help of solid plugs, cannot 
ever be a measure of the true relative resistances of such 
cylinders, or of any two of them; thirdly, because 
these tiny cylinders of Sir Joseph’s always were 
found to burst or bulge by first rupture on the 
the exterior, which is exactly the reverse of what always 
happens with the thick cylinders of guns, whether solid or 
in ring structure. Some time ago, however, it appears Sir 
Joseph invited General Lefroy to be (officially, we presume) 
present at some experiments of his upon a larger cylinder 
of one or other of his miraculous metals. A portion of the 
chase of a gun of this material, of 25in. bore, and about 
2°63in. thick, was plugged at both ends, and by means of 
a vent of O'lin, diam., 1°51b. of powder, which completely 
filled the cavity, was fired in the cylinder as many as 
thirty-three times, it is alleged, without bursting it. What 
sort of powder was used we are not informed. The effect 
of confining powder in a cavity just its own bulk was so 
well known, even to the older artillerists, that they re- 
frained from ever filling their shells with the bursting 
charge. And although the results, as stated, are highly 
anomalous like very many of Sir Joseph’s marvels, they 
are not very wonderful, They appeared, however, so ano- 
malous toGeneral Lefroy,and so untrustworthy as the basis 
of any mechanical arrangement, much less of one that 
should lead up direct to the conclusion that there was no 
gun but Whitworth’s, and made of miraculous metal, that 
in reporting what he had witnessed, it appears he hazarded 
the expression, “that it was not impossible that a 
cylinder of good cast iron might have behaved in the same 
way.” Here wasa grand opportunity for Sir Joseph, to 
whom this rough and off-hand expression of general un- 
trustworthiness of these experiments—for so alone it must 
be viewed, coming from a man of General Lefroy’s 
information and science—was soon communicated. Sir 
Joseph accordingly prepares a like cylinder of cast iron, 
and soon reports that it was blown into twenty pieces with 
three ounces of powder. “Now, gentlemen of the War- 
office and Arsenal, what is your oracle worth—who says 
that my guns and my miraculous metal are not the right 
thing ?” 

Not long after these events it seems General Lefroy 
completed the resignation, which had been long impending, 
of his post of Director-General of Artillery, one which 
he has always held, and conducted its important duties 
with credit, and to the advantage of the service. His 
resignation the effects of which we shall all perhaps in 
time come to regret, had been produced, as we happen to 
know, not by anything upon which he had advised for or 
against, but simply as a result, and an unfortunate one, of 
the chopping and changing which has been, and is still 
going on, atthe War-oflice,ever since the Gladstone ministry 
has last existed. However, here is the comment of Sir 
Joseph’s most disinterested public advocate :—* It will be 
extremely difficult for engineers to credit or discredit these 
gentlemen (viz., military engineers in general) with the 
full amount of their ignorance in this respect, if we may 
take General Lefroy, who was, till lately, the Director- 
General of Ordnance, as a type of the class. . . Still 
General Lefroy's advice has been, until the present month, 
predominant in the councils of the War Department, and 
his knowledge has been the limit beyond which we have 
been forbidden, as a nation, to pass in these matters, 
Some of our readers will already have become acquainted 
with the incident which, so far as outsiders can judge, 
probably gave to the general the coup de grace as 
Director-General; but it will illustrate our remarks if we 
record it here.” 

And then we have Sir Joseph’s exploit recorded, and 
here is the graceful comment :—‘t We do not know whether 
these experiments blew the gallant General out of the 
War-office, but certainly they must have proved his untit- 
ness to advise the Government upon what the Americans 
call ‘metals for cannon.’ It was in the light of this 
incident that Sir Joseph Whitworth addressed the Fore- 
men Engineers at their last anniversary festival, and it is 
not surprising that he spoke as follows. . . . Inthe 
War Department at Pall Mall there is not a single person 
who has had a practical mechanical training to advise the 
Minister of War. The consequence is that questions 
solely and entirely of a mechanical nature are left to the 
decision of military officers, and conclusions are arrived at 
opposed to all sound mechanical principles. The conse- 
quent waste of public money is truly deplorable, and this 
waste will continue so long as mechanical questions are 
settled by military officers instead of by mechanical 
engineers.” It is ay som amusing, were it not rather 
too good, to hear Sir Joseph preaching economy in public 
toa nation into whose pockets he is doing his best to thrust 
his hand for millions, on the score of a thrice-rejected 
system—a veritable exploded bubble. As to the taste and 
style of his advocate, we need make no remark; the sample 
alone is enough. ; 

But as to Sir Joseph’s experiment itself. There is no 
class of experiments so easily conducted as those whose 
end is “how not to do it,” and such experiments cannot be 
in abler hands than Sir Joseph’s own. We should like to 
have found that General Lefroy had had prior notice of 
this crucial experiment, had been invited to be present, 
and to know that all was fair, before this explosion, which 
was designed to blow his reputation to atoms, came off. 
That, under the "saggy > and circumstances, was not to be 
expected probably. At any rate, Sir Joseph is his own 
witness only, and there has an ill-omened thing said 
of old of “a man who bears witness of himself.” We 
should like to know what instructions were given in the 
foundry as to the quality of metal of this cylinder of cast 
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iron intended by the destinies from the beginning not to 
stand. The capacity of the cylinder was equal to the 
volume of twenty-four ounces of powder. Three 
ounces only, however, of powder were placed at its 
mid length. The remaining seven-eighths of its capa- 
city being fitted by iron plugs, one at each end, and an 
obturateur, or gas ring, placed between each of these and 
the powder, which was fired by a vent reaching through 
one of the plugs. It is scarcely worth while to spend the 
space necessary fully to show how utterly incompatible are 
the conditions in these two cases—the twenty-four ounces 
and the three ounces—every artillery officer or inan of 
science will comprehend them. We will just, however, 
remark this, that it depends solely upon the absolute 
tightness to gas, of the two gas rings—as to which there is 
not a particle of evidence, nor could the fact be by possi- 
bility ascertainable by anyone —whether the strain 
producible upon the plugged-up cylinder by the three 
ounces of powder should not be far greater per square inch 
of its entire surface than it was when twenty-four ounces 
was exploded filling its entire bulk. The capacity is, in 
both cases, just that of the powder. The surface of action, if 
the gas rings leak is, however, that of the whole cylinder; 
and with the small central block of powder the explosion is 
almost instantaneous, and therefore far more brisant. Need 
we say more’as to the philosophic accuracy of Sir Joseph’s 
experiments, the gentlemanly nse made of his results by his 
advocates, or of the cogency and validity of such trumpery 
as this as the sufficient ground to change the whole system 


of a nation’s armaments? If this should be ever at- 
tempted, much less effected, Sir Joseph will owe 
his success, not to his overrated pretensions as an 





artillerist, but to his wealth, and the political influence | 


supposed to gather round gold; and his snecess must 
sooner or later eventuate in the utter failure and discom- 
fiture of his so-called systems—for the destinies won’t re- 
verse the decrees of science for anybody. 

STRENGTH OF 


THE BOILER PLATES, 


In one respect engineering science appears to make no 
progress whatever. Week after week the pages of the 
provincial press contain paragraphs or - articles headed 
“ Another Boiler Explosion,” “ Fearful Catastrophe at an 
Tronworks,” “ Partial Destruction of a Cotton Mill by the 
Explosion of a Boiler,” “ Bursting of the Boiler of a Steam 
Tug on the Tyne,” &c. &e. Only the other day the flue of a 
new boiler collapsed in Dublin ten minutes after the fire 
had been drawn, and two men and a boy were killed ; and 
now we give particulars in another place of an explosion 
attended with unusually fatal results. All this while too 
the boiler inspection societies are at work, and no mystery 
hangs about the bursting of boilers, as was once the case; 
and yet the number of boiler explosions each year 
increases instead of diminishing. Is it possible that engi- 
neers, and boiler makers, and manufacturers are all alike 
powerless to prevent the recurrence of certain events 
which theory, and to some extent practice, assures us to be 
strictly preventible ; or shall we assume that ignorance and 
prejudice, and greed of gain, are the true causes from 
which all this destruction of life and property proceed ? 
Few who have given the subject careful thought will refuse 
to adopt the latter assumption as correct, but with the 
prejudice and avarice of boiler makers and boiler buyers 
we shall not attempt to deal now. Let us see how far igno- 
rance may conduce to the recurrence of explosions, 

Be it at once understood that of what may be termed 
wilful ignorance—that is to say, of a want of knowledge, 
resulting from an absence of all desire to obtain it, or of 
lack of instruction—we shall say nothing. Instead we pro- 
pose to speak of a higher order of ignorance—the ignorance 
which is to be found among all classes of the engineering 
community respecting certain questions intimately mixed 
up with the phenomena of boiler explosions; an ignorance 
which exists, because until the other day no one thought of 
turning his attention to the subject, making experiments, 
collecting data, or elaborating a theory; an ignorance 
which years of careful study and inquiry will hardly dispel 
completely, although it is possible that the labours of a few 
earnest workers might in short time do much to mitigate 
its worst effects. We are not about to speak of any of 
the fantastical theories once advanced to explain boiler 
explosions; we shall deal with a single question, believing 
that our readers will find quite sufficient food for thought 
in its consideration to last them for some time to come. 
This question is, do boiler plates become brittle in 
use, or do they not? In other words, does a plate in a boiler 
gradually deteriorate in quality, or does it not ? Whether a 
rail deteriorates or not is a question which has been hotly 
disputed, but, until very recently, no one thought of 
assuming that a boiler plate, externally sound and free from 
corrosion or marks of over-heating, could be otherwise than 
as good as when it was worked up by the plater. It just 
begins to dawn on the members of our profession that it is 

ssible a plate may undergo molecular change of some 

sind during twenty years or so of work, and this once 
proved, a most — addition will have been made to 
our knowledge. e have no doubt whatever that boiler 
plates do, under certain circumstances, undergo a rapid 
degradation of character, resulting in absolute untrust- 
worthiness or ultimate failure, It is not difficult to adduce 
evidence in favour of this belief, or a theory to explain it; 
we shall give both; not that either fact or theory is in any 
sense conclusive, but because both are suggestive, and may 
—we trust will—lead to further inquiry—the foundation 
of all knowledge. 

In a recentimpression* we described the results of certain 
experiments conducted by Mr. Carmichael, to determine 
the strength of boiler plates many years in use. We, at the 
time, made a request, which we now repeat, namely, 
that whenever an old boiler is broken up Steps shall 
be taken previously to test its absolute strength ; and the 
results placed on record in our pages or otherwise made 
public. One gentleman of large experience has courteously 
responded to our invitation, and sent us particulars of 
some tests of certain boiler plates which had been fractured 


* Tae Enoineer for April 22nd. 








in an explosion, it is unn to say where. The 
strips were cut out where they could be got. Nos. 1 and 2 
were old plates ; No, 3 had been a repair plate :— 


P Contraction at 
;, Area of Broke with Breaking strain - 
No. section. tons. per sq. in. area. St etch. “aac 
1 “4556 9 5-20 206-20 .. Spercent... 6 per cent. 
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The boiler was one of the egg-ended cylindrical type, 
plated longitudinally, and had been in use about fourteen 
years. The pieces Nos. 1 and 2 were hard, and fractured 
soon after they left the line of the plate ; No. 3 stood a fair 
test. “These,” writes our informant, “are deserving of 
attention, as showiug that a brittle or hard plate may give 
a good result to a direct strain.” 

The next results are from a rent plate from the boiler at 
Bingley, which exploded in June last; the strips were each 
way of the grain, and give exactly the same results :— 


>. Area of Broke with Breaking strain Contraction 
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These were subjected to other tests, as follows :—A, strip 
hot, bent inside of the plate outside, the ends were brought 
together, and there was found to be a small crack across 
the bend; B, a strip hot, outside of plate outside of bend— 
wide fracture; C, strip cold, broken from inside; D, strip 
cold, broken from outside; E, F, G, broken across the 
grain, with the grain and diagonally—broken cold. The 
results of C, D, E, F, G, were similar,showing that the out- 
side of the plate was deteriorated and crystallised, but that 
the inside was fibrous and of fair quality; H, strip of plate, 
set cold from the outside—a slight crack was found at the 
angle of 4 deg.; J, strip set cold from the inside to the 
angle of 13 deg., at which a slight crack was found. The 
letters refer to the labels on the specimens. This plate 
was taken from the shell, and was said to be an original 
plate, having been in the boiler for twelve years, 

Now, it is to the last degree unlikely that any boiler 
maker, with the least regard for his reputation, would use 
a plate so brittle that it stretched but 3 per cent., when we 
bear in mind that a good boiler plate will stretch from 
7 per cent. to 14 per cent., and even more. It is a legiti- 
mate deduction, we think, from the foregoing figures that 
the plates deteriorated in quality during service. It re- 
mains to be seen how such deterioration was brought about; 
and this leads straight up to a theory—or, more strictly 
speaking, the sketch of a theory—which we have already 
referred to. 

Many able engineers hold that no deterioration whatever 
—always excepting corrosion—can take place in a bar or 
plate of iron, unless it is taxed above its limit of elasticity. 
Whether this is or is not true of plates, bars, or rails, at 
normal temperatures, we shall not stop to inquire. It is 
not true, in our opinion, of boiler plates, or of any other 
forms of iron exposed to considerable degrees of 
heat. M. Tresca kas shown very conclusively that 
iron will “flow,” even in the apparently solid state in a 
way precisely similar to ice in a glacier, or the lead 
“ squirted ” into bullet bars under hydraulic pressure ; all 
that is necessary is time and power. It may be safely 
assumed that there is no substance in nature which can 
not be made to “ flow.” In other words, that an absolutely 
rigid solid, a something the molecules of which do not and 
cannot change their position with regard to themselves and 
extraneous objects, has no existence save in theory. It is 
also certain that heat operates powerfully in promoting 
the flow of solids. Who will maintain, then, that the 
molecules making up the plates of a boiler, said plates 
being exposed to a temperature on one side of perhaps 
2000 deg., while the other is in contact with water at, say, 
220 deg. or 280 deg., will not change places and assume new 
relatioig towards each other under the influence of heat, 
strain, @nd motion combined? We say motion, for it must 
be borne in mind that every boiler is continually changing 
its shape from hour to hour, or even minute to minute, as 
the pressure and temperature vary. To fancy that these 
influences—heat, strain, and motion—can continue to ope- 
rate for years without bringing about some change in the 
structure of a boiler plate, is to assume that the molecules 
possess a degree of immobility which they do not possess, 
If we apply a heavy strain to a piece of plate we can upset 
all relations previously existing .between its component 
particles; the plate contracts and becomes hard. Have we 
the least ground for assuming that under a less strain no 
change will take place? Experiment clearly proves the 
contrary, and we need not dispute the point. In the very 
experiments we have recorded it appears that the outside 
of a plate exposed toa high temperature becomes crystalline, 
while the inside remains fibrous and sound. 


Our theory is, then, that all boiler plates undergo a 
change in quality by the lapse of time, and under the in- 
fluence of heat, strain, and motion; that such a change 
leads up to explosions; and that the engineering community 
knows nothing with certainty about this deterioration, 
and this is the higher ignorance of which we have 
spoken. It is simply a coincidence, an accident of 
nature, which we cannot explain, that this change should 
result in tough iron becoming brittle and untrustworthy 
instead of sound and tough, We by no means 
om that this deterioration is the invariable cause of 

iler explosions; but it no doubt conduces to their occur- 
rence, and certainly increases the destruction of life and 

roperty. A tough boiler will open and leak, when a 
brittle boiler will fly to atoms; and in this brittleness, no 
doubt, is to be found the primary and efficient cause of 
the ruin which attends the failure of an old boiler. It 
remains to those interested to investigate this theory, and 
endeavour, by practical tests, to ascertain whether there is 
or is not some 
of deterioration proceeds; whether, and to what extent, if 
any, different makes of iron suffer more or less deteriora- 
tion; and how many years of fair service should be 
regarded as enough to secure the superannuation of a 
boiler, even th it may appear to be perfectly sound. 





PRIVATE BILLS OF THE SESSION. 


Two of the most interesting and important private bill cases of 
the session have been settled since the publication of our last 
number—we refer to the cases of the Metropolitan and the Metro- 
politan District Railway companies. It will be remembered that 
the two bills were the subject of keen, protracted, and costly 
contests in the Commons’ Committee, presided over by Mr. 
Assheton Cross, in Group No. 1. The contest was renewed in the 
full House, in connection with the report of the committee, 
which the House endorsed by a vote of 200 ayes to 179 noes. The 
salient points of the two bills were, of the Metropolitan Bill, 
sanction to the abandonment of the section of the authorised line 
between Aldgate and Trinity-square, Tower Hill; and of the 
District Bill, authority to construct a line from Bread-street 
to the Mansion House, vid Queen Victoria-street, with a station in 
each of these streets. In due time the bills were dealt with by the 
House of Lords, read a first time pro forma, and a second time 
and committed. Again the contest was renewed, with even in- 
creased virulence, in the committee of the Lords, presided over 
by Lord Egerton. After several days’ hearing, the chairman’s 
health failed, and the committee adjourned until Friday last, 
when they recommenced their sittings. The cases of the pro- 
moters of both bills had been closed when Lord Egerton was taken 
ill, and the reopened proceedings were to hear the opposition, 
which included the corporation of the City of London, the Metro- 
politan Board of Works, the South-Eastern and Metropolitan Rail- 
way companies, Lord Elcho (quite gratuitously) and a host of ves- 
trymen and others, of whose pragmatical proclivities the committee 
seem to be heartily tired. The case lasted for three days, the wit- 
nesses including divers important personages ; among others, the 
Lord Mayor of London, Sir James Duke, Sir Edward Watkin, 
chairman of the South Eastern Company, Mr. John Hawkshaw, 
C.E., and Mr. Eborall, general manager of the South-Eastern. Mr. 
Parsons, chairman of the Metropoiitan, and Mr. Myles Fenton, 
general manager ; Messrs. Barlow and Gregory, engineers, and 
Mr. Corrie, City Remembrancer, with many more we need not 
enumerate. The chief points urged in the evidence were that 
Queen Victoria-street would be greatly injured and the traffic im- 
peded by the proposed openings in the middle of the street for the 
ventilation of the station ; that the difference in distance and con- 
venience between a Cannon-street station and one in Victoria- 
srreet was so slight as to be scarcely worth consideration ; that 
the continuation of the district line eastwards, and the comple- 
tion of the circuit, was much desired, and would be of great im- 
portance to the merchants, traders, and others connected with that 
part of the City, and that the companies should be held to their 
engagements to complete the circuit, The room was cleared on 
Tuesday afternoon for my Lords todeliberate. On the readmis- 
sion of the parties in the cases, and the public, Lord Egerton 
announced, as the decision of the committee, that the Metropolitan 
Company will not be permitted to abandon the portion of their 
authorised line from Aldgate to Trinity-square, and that the Dis- 
trict Company would not be permitted to construct their proposed 
line to the Mansion House. The Metropolitan company took part, 
with great earnestness, in the internecine melée against the Dis- 
trict Company. Both came out defeated, but the Metropolitan 
Company the worst bruised of the two, They are held bound to 
complete the costly and unprofitable section from Aldgate to 
Tower Hill. Mr. Fowler, the engineer-in-chief, has repeatedly 
stated in his evidence that that extension and station would be 
worth making as a part of the complete circuit, but if, as a ter- 
minus, emphatically no. The worthless, though costly, line and 
station will have to be made, no matter with what result to the 
shareholders. Both companies may feel embittered on account 
of the enormous costs to which they have been put by the series 
of struggles they have gone through; for it has been fighting at 
every step in both Houses—on standing orders, questions of locus 
standi, first reading \fees only), second reading, commital, in com- 
mittee, on report, and at a dozen other stages, fighting and fees, 
toujours fees, The profit and loss account of the District Company 
on the session is less discouraging than that of the Metropolitan ; 
the refusal of sanction to construct the line to the Mansion House 
is a much less serious matter than compulsion to construct 
the line between Aldgate and Tower Hill. It may be pre- 
sumed that the points upon which the District Company 
will now have to concentrate their attention and energies will be 
to determine the best point for tapping the City traffic, and to raise 
the necessary capital to reach it. Their Lordships have probably 
had in view, in pronouncing their decisions, the ultimate comple- 
tion of the circuit ; but if this be so it is a vain hope. Parliament 
can compel the Metropolitan Company to go to Trinity-square, but 
compulsion cannot be laid upon the District Company to meet 
them there. The course involving the smallest expenditure, by 
a very heavy amount, will be for the District Company to stup at 
Queen-street, and this should not really involve much public in- 
convenience or difference in the amount of traffic. The Queen- 
street station is only about 180 yards to the east of the Bread- 
street station of the Mansion House sch , and the construction 
of the Bread-street station will now of course be unnecessary. 
The entrance to the Queen-street station will be only about 
thirty-five yards from Cannon-street, and about 200 yards from 
the South-Eastern station in Cannon-street; it is only a little 
over 300 yards, by the streets, from the proposed Mansion House 
station. We should say that for the present the District Company 
will stop at Queen-street, as to cross the street and carry the line 
eastwards for the 200 yards to the South Eastern station will 
involve costs for valuable property, and compensations altogether 
disproportioned to the increased receipts likely to be obtained. 
That either the District Company or any other will hereafter 
complete the line from Cannon-street to Tower Hill seems 
highly improbable, so immense must be the cost, and so faint the 
hope of a remunerative traffic. 





FOUR-COUPLED ENGINE, LONDON, BRIGHTON, 
AND SOUTH COAST RAILWAY, 


WE have the pleasure of issuing with this number of THE 
ENGINEER the working drawings of a four-wheeled coupled engine, 
made from the designs of one of the oldest and most respected 
locomotive superintendents in England, Mr. John C. Craven, 
M. Inst. C.E. The engine is one of a number built by the well- 
known firm of Beyer and Peacock for the London, Brighton, and 
South Coast Railway, on which line Mr. Craven was for many 
years engaged. Mr. Craven is now in private practice in London, 
at 26, Martin’s-lane, Cannon-street, E.C. 








SoutH Kensineton MusEvum.— Visitors during the week ending 
May 28th, 1870:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 11,935; Meyrick and other 
galleries, 2189 ; on Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 6 oe Museum, 4237; Meyrick and other 

eries, 207; total, 18,568; average of corresponding week in 
ormer years, 13,905. Total from the opening of the Museum, 
9,468, 
A Larce Brock or CoaL.—A block of new mine and fire-clay 
coal, big ey no less than 3 tons L5cwt., has just been raised from 
a pit in the New Priestfold Colliery at Willenhall, of Messrs. Ward 


‘and Son. It is 18ft. in circumference, is 4ft. Gin. thick, and is6ft. 


w or laws in obedience to which the work | 
| culty that the engine drew it to the surface. 


long. It was cut by one man, who no doubt had to exercise much 
care in bi it down in a piece. Its great weight straightened 
one of the hooks of the draw-chains, and it was not without diffi- 
Messrs. Ward had 
it cut for a hospital bazaar now being held at West Bromwich, to 
which it has been sent alike as an exhibit and asa donation. Some 
time ago a piece of coal weighing 5 tons 17 cwt. was got out of the 








JUNE 3, 1870. 


THE ENGINEER. 


351. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


879. Ropert Freperick Mcitier Harcourt, Essex-street, Forest Gate, 
Essex, ‘‘ Improved means for fastening and securing the doors of rail- 
way and other doors.”—25th March, 1870. 

1065. Tuomas Turner, West George-street, Glasgow, Lanarkshire, N.B., 
me Improvement in bricks and other building blocks.”—12th April, 

- 1870. 

1236. WittiaM Sxetcutey, New Bridge Inn, Commercial-road, Meleombe 
Regis, Dorsetshire, ‘‘ Improvements in screw propellers.”—30th April, 

870. 

1317. Davip Brown, Belfast, Antrim, Ulster, Ireland, ‘‘ Improvements in 
machinery for dressing flax, hemp, and other analogous materials.”— 
9th May, 1870. 

1328. Henry Jounson, Essex-street, Forest Gate, Essex, and Robert 
Joun Lecky, Stock Orchard Villas, Caledonian-road, London, “ Im- 
provements in locking screw bolts and nuts.”—10th May, 1870. 

1355. Leon Octave Descuamps and Sranistas Dewisse Ouprt, Boulevart 
de Strasbourg, Paris, ‘‘ An improved tool for cutting net, lace, and other 
like fabrics.” 

1357. Wittiam Epwarp Newton, Chancery-lane, London, ‘‘ Improve- 
ments in the construction of steam valves or cocks.”—A communication 
from George Snowden Redfield, Edward Abrabam Rock, and James 
Seel Gill, Ludlow, Vermont, U.S. 

1359. ALEXANDER CaMPBELL, Glasgow, Lanarkshire, N.B., “‘A new or 
improved dip or smear for destroying vermin or disease in sheep or 
other animals.” 

1361. CuaRLes CuurcHILL, Darnley-crescent, Hackney, London, “An 
improved window fast "A ication from William L. Clark, 
New York, U.8.—12th May, 1870. 

1363. Henry Law, Essex-street, Strand, London, “Improvements in 
meters for measuring fluids and in packings and counting apparatus to 
be used therewith, parts of which improvements are applicable to 
engines for obtaining motive power from fluids under pressure and to 
other purposes.” 

1364, WILLIAM DanieL ani Harpakrr Lunp, Holborn, London, “An 
improved electro-magnetic engine.” 

1367. Thomas Perkins, Hitchin, Hertfordshire, “ Improvements in appa- 
ratus for ploughing or cultivating land.” 

1368. WittiaM Younc, Richmond-road, Westbourne Park, Bayswater, 
London, “‘ Improvements in crates, packing-cases, and travellers’ and 
other boxes.” 

1269. James MILLER and James MILLER, jun., Clifton-road, Peckham, 
Surrey, “ Improvements in the manufacture of elastic fabrics suitable 
for gussets.” 

137v. THomas Coies, Castle Cary, Somersetshire, and Witt1am Henper- 
son, Clanville, Castle Cary, Somersetshire, ‘‘ Improvements in ma- 
chinery for scutching flax and other fibres.” 

1371. James Heppie, Leith, Midlothian, N.B., ‘Improvements in 
a clarifying, and preserving vegetable juices and other 
quids.” 

1372. ALEXANDER MCALISTER, West India Dock-road, London, ‘‘ Improve- 

ments in hammocks.” 

1373. Epwarp Georce Pracockx, Union-street, Bath, Somersetshire, 
“Improvements in apparatus adapted to be used for refrigerating and 
also for heating purposes.” 

1374. James ANTHONY GARDNER, Cumberland-road, Bristol, Somerset- 
shire, ‘* Improvements in apparatus for signalling between passengers, 
guards, and drivers of trains.” 

1375. WittiamM Epwarp Newton, Chancery-lane, London, ‘‘Improve- 
ments in the construction of vessels, and in the means of propelling 
the same.”—A communication from Jean Lucien Arman, Bordeaux, 
France. 

1376. Joun Dopp, Oldham, Lancashire, “Improvements in machinery 
for spinning and doubling cotton and other fibrous materials.” 

1377. THomas Benyetr GiLsert, Gipsy-road, Norwood, Surrey, “ Im- 
provements in fire-escapes applicable to the windows of dwelling- 
houses.”—13th May, 187. 

1878. Rate MeLLARD, Rugeley, Staffordshire, ‘‘ Improvements in the 
construction of pressing machines applicable to pressing cheese and 
other articles,” 2 

1379. Prosper Pimont, Rouen, France, “‘ Improvements in the manu- 
facture and application of a composition or compositions for preserving 
the surfaces of walls, metals, wood, and other materials.” 

1380. CHaRLEs Ross Sorey, Sunderland, Durham, “Improvements in 
stuffing-boxes.” 

1381. Jean JuLes Hianette, Rue de Turbigo, Paris, “Improvements in 
apparatus for dressing, glazing, and pearling rice, &c.”—Partly a com- 
munication from Eugéne Barrabé, Rennes, France. 

1382. Henry Orson, Stanley Bridge, Chelsea, London, ‘‘ Improvements 
in warming and ventilating horticultural buiidings and other 
structures.” 

1383. WitttamM Ropertr Lake, 
provements in sewing hi 
Elisha Gaylord Marshall, Rochester, New York, U.S. 

1384, FREDERICK NicnoLas MEIxnex and James Watmouan, Manchester, 
“ Improvements in boilers for heating water for baths and for domestic 
and other purposes.” 

1386, Jonn Wakve, Blackfriars-road, Surrey, “Improvements in appa- 
ratus or vessels for cooling.” 

1387. Luke Turner, Leicester, ‘‘ lmprovements in the manufacture of 
elastic fabrics.” 

1588, ANDREW FisHeEr, jun., Paisley, Renfrewshire, N.B., “ Improve- 
ments in apparatus to be used in dyeing yarns.” 

1389, James Barrp Hanpysme and Tuomas Ricnuarpson Yarrow, 
Glasgow, Lanarkshire, N.B., ‘‘ Improvements in springs and in appa- 
ratus for making the same.” 

1390. Brisrow Hunt, Lincoln’s-inn, London, “ Improvements in shirts.”— 
A communication from Isaac Merritt Singer, Paris. 

1391. Ricaarp Hickman Murray, Walsall, Staffordshire, “Improvements 
in casting mould boards.”—14th May, 1870. 

1392. CHaRLes WICKSTEED, jun., Swaffham, Norfolk, ‘An improved 
apparatus to be employed in the filling of water carts with water.” 

1393. Georce Gorpon De Luna Byron, Chancery-lane, London, “ Im- 
provements in apparatus, instruments, or appliances for washing and 
rinsing.” 

1394. Georor WiLLovensy Hemans, Victoria-street, Westminster, “(A 
process for the recovery, purification, and revivification of sulphuric 
acid spent and deteriorated in the refining of petroleum, coal, and 
— ies communication from Michael Barrett, Toronto, Upper 

Janada. 

1397. Watter GritBey, The Pantheon, Oxford-street, London, “An 
improved fastener, more particularly applicable to boxes, packing, and 

other cases.” 

1298. THomas Fawcett, Dewsbury, Yorkshire, 
sawing machinery.” 

1899. Richarp Lonopen Harrerstey, Keighley, Yorkshire, “An im- 
proved means or method of beaming warps or supplying warp in the 
weaving of fabrics for which some of the warp threads require to be of 
a different tension to the others.” 

1400. Jonn Henry Banks, Brook-street, Knutsford, Cheshire, “ Improve- 
ments in the construction and manufacture of school furniture and 
other similar articles.” 

1401. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘Improve- 
ments in the manufacture of bearings, slides, and packings for steam 
engines and other machinery.”—A communication from Eliza Dexter 
Murfey, New York, U.S. 

1402. ALrrep Pocock, New pe nae ne Bishopsgate-street, London, 
‘‘Improved apparatus for enabling invalids and other persons to drink 
in a recumbent position.” 

1403. ae Yates, Birmingham, “‘ Improvements in taps or stop- 
coc! 


1404. Josepn Neepsaam, Overstone-road, Hammersmith, Middlesex, 
“Improvements in the construction of ships and other navigable 





Southampton-buildings, London, “Im- 
rom A ication from General 





“Improvements in 


ve x 

1405. Aaron Ware Cook Wiitiams and Cates McKixwey Tatcort, 
City-road, London, “‘ Improvements in lawn-mowing machines.” 

1406. Dittwynn Smiru, Liverpool, ‘‘ Improvements in furnaces and in 
apparatus connected therewith.”—16th May, 1870. 

1408. Joseph Levi Monreriore, Kens m-gardens-square, London, 
“Improvements in the manufacture of bronze.”—A communication 
from George Montefiore Levi, Brussels, and Charles Ktinzel, Litge. 

1410, Cuar.es Hunt, Nine Elms, Surrey, “ Improvements in retorts and 
retort sett: s ta » 

1411. Jacop Hort Birmingham, “Improvements in apparatus 
for the manufacture of phosphorus.” wil 

1412. Henxy Bickerton Greenwoop, Wel , Hertfordshire, ‘‘A new 
and improved apparatus for holding window sashes or shutters.”—A 

communication irom Samuel Lewis Loomis, South Byron, Genesee, 


New York, U.S. 
1413. Martix Benson, S gs, London, “‘ Improvements 
”—A communicat rom James 


proved medicinal 
cod-liver oil, called cod-liver oil jelly.” ris 
“ Improve- 


the manufacture of certain — < paints.”—A com- 
1416. teen Phoenix Works, Wabetela. Yorkshire, “ Improve- 
ments in the construction and arrangement of steam boilers,” 


hnilat 








1417. Bernard Braxpaum, New Broad-street, London, “An improved 
fastening for 1 gaiters, stays, and corsets.” 

1418. Freperick Joun CLEAVER, Red Lion-street, London, ‘ Improve- 
ments in apparatus for moulding and stamping soap, and for other 
purposes, part of such improvements being also applicable to 
charging and discharging apparatus used in various other manufac- 
turing operations.” 

1419. Bensamix Lawrence, Basinghall-street, London, ‘‘ An improved 
ink or improved inks for printing and other purposes.”—A communi- 
cation from Lewis Francis, New York, U.S. 

1420. Tuomas Georce Wess, Manchester, “Improvements in the manu- 
facture and ornamentation of articles of glass.” 

1421. Georce Netsoy, Liverpool, “Improvements in apparatus for 
raising, lowering, and detaching ships’ boats.”—17th May, 1870. 

1424. Georce Hopcxinson, Manchester, “Improvements in the manu- 
facture of toilet quilts, toilet or table covers, quiltings, and the like 
articles.” 

1430. James Starvtey, Coventry, Warwickshire, “An improvement in 
sewing machines.” 

1432. Watrer Brovie, Edinburgh, Midlothian, N.B., “ Improvements in 
the construction of vehicles used on railways, tramways, on common 
roads.” 

1434. Freperick Epwarps, Nottingham, “‘ Improvements in the manu- 
facture or production of lace made on lace machines employed in 
making figured fabrics, and in the machinery or apparatus employed 
therein.” 

1436. Epwarp Perytox, Birmingham, ‘‘ Improvements in the manu- 
facture of metallic bedsteads, sofas, couches, or other articles for 
sitting or reclining upon.” 

1438. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in machines for manufacturing cigars.”—A communication from 
the American Cigar Machine Company, New York, U.8.—18th May, 
1870. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1428. Davip McCo.iey Weston, Boston, Massachusetts, U.S., ‘‘ Improve- 
ments in the machines for and the manufacture of knitted goods.”— 
18th May, 1870. 

1437. Georce Tomuitnson Bovusrieitp, Loughborough Park, Brixton, 
Surrey, “Improvements in looms for weaving.”—A communication 
from Erastus Brigham Bigelow, Boston, U.8.—18th May, 1870. 

1451. Witt1aM Ropert Lake, Southampton-buildings, London, “ Im- 
provements in machines for lapping cotton and other fibrous materials.” 
—A communication from Richard Kitson, Lowell, Massachusetts, U.S. 
—19th May, 1870. 

1469. Ricnarp Harte, Argyle-road, Kensington, London, ‘ Improve- 
ments in means and apparatus for effecting aerial locomotion.”—21st 
May, 1870. 

1482. Henri ApriEN Bowrnevit.e, Sackville-street, Piccadilly, London, 
“A new and improved mode of manufacturing wooden floors and 
wainscoats."—A communication from Edouard Maitre, Veuxaulles, 
France.—23rd May, 1870. 

1485. Martin Benson, Southampton-buildings, London, ‘‘ Improvements 
in the mode of supplying lamps or lanterns with atmospheric air for 
supporting their iluminating flames.”—A communication from John 
Henry Irwin, College-place, New York, U.8.—23rd May, 1870. 

1491. Wim.t1am Rosert Lake, Southampton-buildings, London, “Im- 
provements in machinery for sewing buots and shoes.”—A communi- 
cation from Charles Goodyear, jun., New York, U.S8.—23rd May, 1870. 

1498. Evan Leicu, Manchester, ** Improvements in piles for engineering 
purposes.”—A communication from Thomas W. H. Moseley and 
Frederick Allen Leigh, Boston, U.S.—24th May, 1870, 











Patents on which the Stamp Duty of £50 has been Paid. 

1548. Georce Howarp, Berners-street, Oxford-street, London, ‘ Parquet 
flooring.” —24th May, 1367. 

1549. CuagLes Sanperson, Worksop, Nottinghamshire, ‘‘ Cast steel.”— 
24th May, 1567. 
1556. Isnam Bacos, High Holborn, London, and Freperick Brasy, 
Deptford, Kent, ‘‘ Ferruginous salts and solutions.”—25th May, 1867. 
1810. Henry Oram, Lark-hill, Bury, Lancashire, “ Sewing and stitching 
machines.”—21st June, 1807. 

1679. Josep Suetpon, Rue Scribe, Paris, ‘‘ Brushes, &c.”—7th June, 
1867. 

1567. Wittiam Henry Whaetrem, Portsmouth, Hants, and Epmunp 
WALKER, Poplar, London, ‘‘ Screw propellers.”—27th May, 1867. 

1575. Henri ADRIEN BonNEVILLE, Porchester-terrace, Bayswater, London, 
*“ Motive power.”—28th May, 1867. 

1620. The Right Hon. James, Earl of Carruyess, Hill-street, London, 
" Ships’ compasses.”—31lst May, 1867. 

1585. WituiaM James Buroess, Brentwood, Essex, ‘‘ Fingers for mowing 
machines.” —29th May, 1867. 


Patents on which the Stamp Duty of £100 has been Paid. 

1326. Freperick WiLL1AM Kitson and James Kirson, jun., Leeds, York- 
shire, ‘* Tires.”—26th May, 1863. 

1341. Cuartes Francis Baxter, Boston, Suffolk, Massachusetts, U.S., 
“* Stopper for bottles, jugs, &c.”—28th May, 1803. 

1457. WiLL1AM WALTON, Smethwick, Staffordshire, ‘‘ Pneumatic hammer.” 
llth June, 1863. 


Notices of Intention to Proceed with Patents, 

152. James Mackenziz, Grange-place, Edinburgh, ‘‘ Coupling railway 
carriages.” —18th January, 1870. ° 

158. Bexnsamin CLARKSON and Samvuet Cuariron, Manchester, “Scale 
beams.” 

164. Jom~ AxTeLt Deacon Cox, Notting-hill, London, “ Vehicle or com- 
position to be mixed with whitelead, &c.” 

170. Davip SeRvante, jun., Charlton-crescent, London, “ Printing ma- 
chinery.”—19th January, 1870. 

183. Freperic Réric, Havre, France, ‘‘ Watches.” 

186. Jutes Reicuet, Berlin, Prussia, ‘‘ Buttons and clasps.” 

189. FREDERICK CHARLES SOUTHWELL, Rugeley, ‘ Chaff-cutters.”—2lst 
January, 1870. 

195. James Macqueen, Ashton New-road, Manchester, “‘Self-acting 
mules.” 

199. Joan Dawson and Tuomas Constantine Fawcett, Leeds, “ Raising 
the nap of woollen cloth, &c.” 

211. Wrii1aM WaRREN, Jersey, “‘ Ships’ anchors.” —22ad January, 1870. 

230. Wittiam Scotr UNDERHILL, Newport, “ Steam engines.” 

232. Francit James Barnoy, Hull, “ Floor cramps. ”—25th January, 





1870. 

27 ArcHipaLtp Dovetas Brown and James Wornersron Brown, 
Bristol, ‘‘ Cutting curved and irregular forms.”—7z7 ts January, 1870. 
252. BartotamMeo Conct, Rue des Marias St. Martin, Paris, ‘“ Portable 

scaffolding.” —28th January, 1870. 

267. Henry Josern West, King Edward-street, Southwark, Surrey, 
“ Refrigerating.” —29th January, 1870. 

275. Tuomas Bispaam Kay, Bolton, ‘‘ Carding engines.” 

276. Tuomas Lee, Wi.t1aM Les, and Epwarp Lez, Chester, “ Mill bills.” 
—Slet January, 1870. 

292. Josuva Fisuer and Hewry Fisuer, Birkenhead, * Furnaces.” 

207. Aury Gares Cogs, Worcester, Massachusetts, U.S., ‘* Wrenches.”— 
lst February, 1870. 

305. Wi.t1am Ropert Lake, Southampton-buildings, London, “ Effer- 
vescing or gaseous liquids." A communication from Anet Jacques 
Nadaud. 

309. Writ1aM Rogpert Lake, Southampton-buildings, London, ‘ Revivi- 
fying animal charcoal.” — A communication from Dr. Herrmann 
Eipfeldt and Camillo Thumb.—2nd February, 1870. a 

$36. Jouxs Kyow es, Bolton, “ Self-acting mules for spinning and 
doubling.” —5th February, 1870. ; 

889, CHARLES PonTIFEX, FREDERICK PoNnTIFEX, and ANTHONY SHERWOOD, 
Albion Works, King’s Cross, London, “‘ Pressing spent hops, grains, 
&c.”—1l0th February, 1870. 

461. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “‘ Reaping and 
mowing machines.”—A communication from Louts Alexis Coutelet. 

464. Lavrent Lucon and Zor Pricne Wivow Kery, Boulevart Bonne- 
Nouvelle, Paris, ‘‘ Horizontal pumps.”— 17th February, 1870. 

500. ALBERT JeFrers, Lynn, Essex, Massachusetts, U.S., ‘‘Boots and 
shoes.”—19th February, 1870. 

540. Epwarp Primerose Howarp VAUGHAN, cery-lane, London, 
“ Rock-splitting machinery."—A communication from John Robb.— 
24th February, 1870. : 

589. Roperr Ricnarpson, Great George-street, Westminster, “ Ports, 
harbours, &c.”—28th February, 1870. f ; 
982. WituiaM Newron MacCartney, Glasgow, “ Dissolving or reducing 
india-rubber.”—4*h April, 1870. _ 
1253. Wiiiiam Nowy, St. gestreet, East, London, “Signal lamps,”— 

2nd May, 1870. 4 

1278. Cuar.es Exrer, Munich, Bavaria, “ Brakes.”—4th May, 1870. 

1287. ALFRED Vincent Newroyr, Chanecery-lane, London, * Cleaning 
= and seeds.”—A communication from Frederic Wegmann.—ih 

‘ay, 1870. 
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ALEXANDER HILu ew oy A Consort-place, Leith, ‘‘ Per- 
manent way of railways.” ay, \ 
1308. Wittiam Scowcrort Lowe, Torr Vale Mills, Disley, “ Tape-dressing 


or sizing machines. 
. BuLLoven, Accrington, ‘‘ Sizing machines.” 
isa Astiey Paston Price, Lincoln’s-inn-fields, London, “ Sewage.”— 


7th May, 1870, 





1328. Henry Jonnson, Essex-street, Forest Gate, and Roserr Jouw 
Lecky, Stock Orchard Villas, Caledonian-road, London, “ Screw bolts 
and nuts.”—10th May, 1870. 

1351. Wittiam Epwarp Newton, Chancery-lane, London, “Pointing 
and finishing nails.”"—A communication from Sebastien Schlesinger.— 
11th May, 1870. 

1354. Geonce Wituiam Wioner, St. Swithin’s-lane, London, “ Deodo- 
rising and purifying sewage, &c.”—12(h May, 1870. 

1368. WitttaM YounG, Richmond-road, Westbourne Park, Bayswater, 
London, “‘ Packing-cases, &c.” 

370. Tuomas Coxes, Castle Cary, and Wittiam Henpersoy, Clanville, 
Castle Cary, “‘Scutching flax, &.” 

371. James Heppre, Leith, “Preserving vegetable juices and other 
liquids.”—13th May, 1870. 

1405. Aaron Warre Cook Witurams and Cates McKiywey Taccort, 
City-road, London, “ Lawn mowing machines.”—16th May, 1870. 

1437. Georce Tomiinson Bovusrie.p, Loughborough Park, Brixton, 
* Looms for weaving.”"—A communication from Erastus Bri 
Bigelow.—18th May, 1870. 

1451. Wituiam Rosert Lake, Southampton-buildings, London, “Lap- 
ping cotton, &c.”—A communication from Richard Kitson.—19th May, 
1870. 

1469. Ricuarp Harte, Argyle-road, Kensington, London, “ Aerial loco- 
motion.”—2ist May, 1870. 

1401. Wittiam Rosert Lake, Southampton-buildings, London, “ Sewing 
boots and shoes.”—A communication from Charles Goodyear.—23rd 
May, 1870. 


All persons having an interest in opposing any oné of such applications 
should leave particulars in writing of their objections to such a yplication 
at the office of the Commissioners of Patents, within fourteen 
date. 


List of Specifications published during the Week ending 
28th May, 1870. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, Londun. 


ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the ojice of her Majesty’s Commissioners of Patents, 


Class 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 

8263. C. Brake, Oldham, “‘ Motive power.”—Dated 12th November, 1869. 

This relates, First, to the formation of the wheels or runners of turbine 
wheels or engines, with partially closed or covered buckets, instead of, 
as heretofore, with open buckets, whereby a greater effect is obtained, 
and waste or escape of water, steam, or other fluid is prevented. Secondly, 
to the formation of the buckets of the said turbine runners on the interior 
surface of a drum or cylinder, instead of on the outer surface, as hereto- 
fore, and the application cf the supply ports and open chamber inside the 
turbine wheels, instead of, as heretofore, on the outside of or surrounding 
the turbine wheels, whereby a more compact and efficient machine is 
obtained at a much lower cost. 
3264. 8. Cuatwoop aad R. Kenyon, Bolton-le-Moors, 


low. 








“ Furnaces.”—Dated 
12th Nov 

This consists in methods of giving the moving bars a motion such that 
when one set of bars is moving forward they sual) be above the level of 
the other set, whether the other set be fixed or movable bars; and when 
returning they shall be below the level of the others, whether fixed or 
movable— the object being that the bars in coming back shall be suffi- 
ciently clear of the fuel during the whole or part of the return motion to 
avoid drawing the fuel back with them, so that the effect may be not only 
to break up the fire, but also to carry the fuel gradually forward at arate 
proportioned to the progress of cuiabustion, and so keep the bars uni- 
iormly covered by the fire from front to back. 

3265. O. Rose, Bolton, ** Steam pistons.”—Dated 12th November, 1869. 

This consists in the arrangement of the segments, so that the excess 
of pressure of steam or fluid on one side of the piston over that on the . 
other side will produce the force required to press the segments against 
the sides of the cylinder and the partition upon the piston. Without this 
arrangement the segment would be in equilibrium in respect to the acting 
pressure, uud there would be no force acting to push them outwards. To 
accomplish this object hollows are formed in the segments, which may 
be termed vacuum vr low-pressure cavities, the cavity for one side of the 
piston communicating with the cylinder on the opposite side of the piston, 
su as to allow the cavities to be exhausted with the steam or other mutive 
fluid. The entrance to these cavities have valves applied to them, which will 
open to allow fluid to pass out, but will close to prevent the admission of the 
acting high-pressure fluid. The said cavities may be arranged to commu- 
nicate a hollow in the piston-rod with the atmosphere, if desired. 

3276. C. H. Hour, Manchester, “‘ Obtaining blast for smelting furnaces.”— 
Dated 13th November, 1809. , : 

The steam is applied so as to escape in an annular form into the passage 
for the supply of the air, which will thereby be drawn in, and caused to 
flow within and around the annular jet of steam. There may be also a 
central jet of steam to aid the current, and there may be two or more 
annular rings of steam flowing in the same direction, but one in advance 
of the other, with the air passing within and around each. Instead of 
injecting directly into the tuyere holes, the inventor may, in some cases, 
inject first into a separate vessel; and, if necessary, he employs a jet of 
water to condense the steam flowing through these jets. The water thus 
obtained may be run off by a syphon, or other suitable apparatus, 80 as 
to prevent the air escaping in that direction.—Not proceeded with. 

3282. W. Ricwarpson, Oldham, “ Steam engine cylinders.” —Dated 13th No- 
vember, 1869. 

The steam cylinder is shown, the exhaust valve boxes, and the induc- 
tive valve boxes, there being two of each, as in the known Corliss ar- 
rangement, and provided with the usual rotary valves. Upon the side of 
the cylinder is formed a bracket, which carries a stud, and upon this is 
mounted loosely a disc. To this disc is connected the eccentric rod, and 
it is therefore}caused to oscillate upon its centre of motion. Upon the 
exhaust valve spindles are levers connected to rods, which at their other 
ends are join to the disc, to which are also connected two other rods, 
which at their other ends are jointed to discs, mounted loosely upon the 
inlet valve spindles; but supposing them to be fast, the said valves 
would of course be turned, so as to admit steam of the cylinder. 

“* Removing boiler incrusta- 


mber, 





3285. C. D. Sarsceot and C. Poncet, Paris, 
tions.” —Dated 13th November, 1869. 

This consists in the employment of animals’ horns, hoofs, nails, and 
other horny parts, as a medium or agent for cleaning and keeping boilers 
clean. These materials may be reduced to powder, and mixed with 
water in varying proportions and introduced into the boiler. Horn ma: 
be employed in various ways; for example, it may be reduced to powder 
more or less fine, or it may be agglomerated into cakes by moulding jand 
pressure, or it may be made liquid by being dissolved by steam without 
any acid, at a pressure varying from three to six atmospheres.—Not pro- 
eeded with. 

3301. W. Lancaster, Mechanic, “ Furnaces.”-—Dated 16th November, 1869. 

This consists in concentrating currents of air on to or above the fuel on 
the grate to the infil ble gases, and to ignite the smoke, In 
performing the invention the principal parts of the furnace remain 
usual, and the inventor applies in the ceutre of the grate, and near the 
bridge, box, or chamber, the lower part of which is open to the space 
under the firegrate, and the upper part is provided with a cap or roof, 
while the sides are made with louvre openings, the angles of which radiate 
from a point above the grate bars.—Not proceeded with. 

3302. W. Sriciey, Burbage, “ Friction engine.” —Dated 16th November, 1869. 

The object is to obtain motive power by producing or generating fric- 
tion on the rim of a fly-wheel. For this purpose the inventor forms a 
tube or passage, extending a number of times around the central axis of 
the fly-wheel, the tube being fitted with porous substances or otherwise, 
so formed as that a considerable frictional resistance shall be offered to 
uid through the tube. The air or other 





the passage of air or other fi 

fluid is forced through the said tube or 5 reason of the said 
frictional resistance causes the said fly-w' to revolve on its axis. The 
inventor constructs the fly-wheel of a suitable according to the power 
required, and makes the rim of the wheel vely wider than is 
usual, the rim being composed of layers of plates, caoutchouc pack- 


ings, and wire gauze, 
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3321. G. p’ADELSwaRD, Paris, “‘ Taking dross from furnaces.”—Dated 
18th November, 1869, 

This consists, First, of a cast iron cistern divided into two compart- 
ments by partitions. This cistern is coustantly kept full of water. 
Secondly, of two hydraulic presses or otber lifting apparatus, each having 
a = or platform. These plates are intended to carry small wagons, 
which remain immersed to receive the dross. The presses work alter- 
nately, so that there is always one wagon receiving dross. They may be 
worked by a natural water pressure when obtainable, or by an arrange- 
ment of accumulators. The presses are only mentioned here as a means 
of lifting the wagons, and they might be replaced by cranes, or by any 
suitable lifting apparatus. 

3323, E. Kortina, Islington, ‘‘ Feeding boilers.” —Dated 18th November, 1869. 

First, the inventor supplies theinjector with a small blast pipe, having 
its discharge in the cone between the overflow and the water entrance. 
This blast pipe will act the same as the blast pipe inalocomotivechimney, 
causing @ vacuum in the said cone, which has a very small taper, and so 
drawing up the water which begins to flow out of the overflow pipe. 
Secondly, he places the steam admission valve immediately at the top of 
the steam nozzle; its body may even be formed in one piece with the 
nozzle.—Not proceeded with. 

3305. C. Asupury, Walsall Heath, “ Steam boilers.”—Dated 16th November, 
1869. 


The inventor closes the ends of the tubes by van © brazing or 
screwing a cap or plug therein, and connects the closed ends by means of 
pipes bent into a semicircular figure, and provided with flanges at their 
ends. By means of stud bolts passed through the flanges they are fixed 
to the ends of the tubes over holes made in the said ends, and the said 
tubes are thus connected together. The inventor also employs loose 
filling-up pieces for supporting the tubes, the said filling-up pieces 
being built up between the tubes and dovetailed or otherwise fitted to 
each other. 

3307. W. Niett, jun., Bold, “Blast engines.”—Dated 16th November, 1869. 

‘This consists in the use of slide valves to prevent the air which has 
been compressed from escaping at the outlet. For this purpose the 
inventor employs apparatus whereby the air passages are closed when 
the piston arrives at the end of its stroke, and by which the said valves 
are so held until a portion of the return stroke has been effected, after 
which the inlet and outlet passages are fully opened. 

3309. F. Detacroix, Paris, ‘‘ Manometer.”—Dated 16th November, 1869. 

The manometer consists of a principal frame, upon which a cock is 
screwed fixed to the interior surface of a box by means of two screws. 
The frame upon which all the mechanism is hung is pierced throughout 
its length, in order to permit the steam to proceed to its upper part, and 
enter a chamber formed in a box. Upon one of the faces of this box, at 
and down to the half of its length a large orifice is made, which forms a 
bearing in which a circular membrane or diaphragm, which may be of 
metal, or simply of caoutchoue, is fitted. This membrane is strongly 
pressed upon its bearing by a screwed collar or ring, which makes, with 
it a hermetic joint. This vertical arrangement of this membrane, and 
the facility of replacing it instantly, are the two essential points of this 
invention. A piece in the form of a piston enters freely into the screw 
collar, or ring, and presses on the one side upon the membrane, and 
upon the other side upon a spring, which may be considered the funda- 
mental piece of the new manometer. This spring lever, which is of a 
looped or bent-over form, is attached by one of its legs to the rear part of 
the box ; the other leg carries in line with the axis of the membrane an 
adjustable screw, which should always be in contact with the piece, so 
that the last effect exercised upon the membrane must necessarily act 
upon the spring, the larger leg of which carries the adjusting screw, and 
terminates in a rigid lever arm attached to the row, which communicates 
its movement to a sector and pinion intended to actuate the needle. 

3310. C. Cuina, Castle-street, ‘* Boilers.” —Dated 17th November, 1869. 

One arrangement of boiler by which an increased heating surface is ob- 
tained consists of a rectangular box, or water space, from the surface of 
which short dome-shaped, or it may be taper tubes, project into the fire 
chamber. The projecting ends of these tubes are closed, the other ends 
communicating with the body of the boiler, which, as well as the tubes, 
is kept constantly filled with water. The boiler communicates with a 
hot water tank or reservoir by means of tubes as usual, said reservoir 
being supplied with water from any convenient source. As the heating 
tubes of the boiler project into the midst of the fire chamber, which more- 
over has access to all sides of the boiler, the water contained therein will 
be very quickly heated. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

$225. G. D. Davis, 

November, 1869. 

A frame or bearing is constructed so as to take or carry the screw and 
nut in such a manner that the rudder head, or fitting attached thereto, 
shall form or be its centre or fulcrum; the plate (or screw carrier) is 
made with a slot hole, if for a single post or standard, or otherwise 
straight if used with two or more standards, as may be requisite in its 
adoption. The rudder head fitting is so constructed, either in cast or 
wrought iron, to fit the rudder head, and has a hole in the slot way to 
disconnect or connect when requisite. 

3262. S. Martin, Sheffield, ‘* Railway chairs.”—Dated 12th November, 1869. 
This consists in making the inner surfaces of both wings of each chair 

of a shape or form corresponding to the contour of the web, and one 

head of the rail to be fitted in it, with the exception of the bottom of the 
chair, which is made slightly larger than the rail head, so that the head 

does not rest upon it when secured in the chair. The inventor forms a 

notch or recess in one wing for the insertion of a wedge or key, which, 

when driven home, presses against the rail and holds it firmly in place. — 

Not proceeded with. 

$272. G. H. Hannarorp, Finsbury-place South, ‘Controlling railway 

switches.” —Dated 13th November, 1869. 

This consists of the employment of a toothed spring hand catch-rod 
attached to each of the ordinary hand levers ; and also of connecting to 
the sides of the toothed catch rods triangular-shaped adjusting plates, 
which plates, by the movement of the catch rod, act on or press against a 
notched locking bar (or bars), horizontally arranged immediately 
behind the catch rods, giving the bara horizontal movement, and thereby 
(and by means of the notched or unnotched portions of said locking bars) 
engaging or escaping the teeth of other catch rods, as the case may be, 
thus holding secure or allowing motion to such other catch rods as 
required, 
$206. C. Covrrois, Montrouge, France, ‘‘Clipping horses.”.—Dated 15th 

November, 1869. 

The improvements consists in giving a circular shape to these two 
plates, and instead of operating the upper one, which performs the clipping 
process, by a side motion from right to left and from left to right, as is 
now done, to operate it by a continuous rotary motion which can be 
directed in one direction or other as desired by means of a crank and 
intermediate gearings. 
$206. J. G. GARRARD, Bishop’s Stortford, “‘ Railway carriage buffers.”— 

Dated 16th November, 1869. 

The inventor adapts to that part of the piston of the buffer that is 
within the cylinder thereof two discs or plates of metal, convex on one 
side, the convex sides being placed opposite to each other, with an elastic 
cushion or thick washer of vulcanised india-rubber, or its equivalent, 
placed between them and fitting the inside of the cylinder. 

3312. 8. J. Mackie, Kensington, ‘‘ Vessels.”—Dated 17th November, 1869. 
This consists in constructing floating vessels with a frame or skeleton 

formed of a series of longitudinal main girders placed parallel with each 
other, and constituting a composite box girder, and forming also two or 
more water ways or channels through the vessel and open at the ends, and 
within which channels may be applied the driving wheels a other pro- 
pelling power) at two or more positions with regard to the length of the 
vessel. 

3314. T. MARSHALL, Glasgow, “‘ Ships’ anti-fouling composition.”—Dated 

17th November, 1869. 

The inventor mixes together, applying a sufficicnt amount of heat and 
for such length of time as is necessary to make the materials fuse together 
80 as to form a liquid mass of uniform consistency, the articles and in the 
proportions, or as near as may be, in the proportions following :—Equal 
parts of Greek resin and common resin, say 5 lb. weight of each broken 
up into small pieces; linseed oil, 20 lb. ; tallow, 41b.; patent cement, 
6 lb. ; und zinc, ground in oil, 6 lb. ; su of lead, ground in oil, 
6 1b. ; litharge, ground in oil, 8 lb., and works the whole together. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

8277. R. and G. HarpmMan, Newchurch, ‘‘ Carding engines.”—Dated 13th 

November, 1869. 

This cousists, First, in placing the draw-box lower than the centre of 
the doffing cylinder in such engines, and in the employment of what is 
called a conductor between the doffing cylinder and the draw-box, to sup- 

rt the fleece and conduct it d ds in an inclined direction from 

he doffing comb to the said Pry whereby the fleece is supported 

d fro ts) 


and held , and p m opening or beco broken on 
to the draw-box, as ye geome | occurs when 


ts passage fleece of 
cotton of short fibre is passing in the usual manner unsupported from 


Woodstock-road, ‘‘ Working rudders.”—Dated 9th 











the doffer to the draw-box, which is ordinarily placed either on a level 
with or above the level of the centre of the doffing cylinder. 


8299. G. CuEerpPit, Manchester, ‘‘ Healds for looms.”—Dated 16th November 
1869. 


This consists in an improved mode of constructing such healds 
whereby the friction on the warps is reduced.’ In performing this inven- 
tion the inventor makes the eye of the heald by crossing the wire, and he 
covers the crossings by small metal or other beads; the wires are connected 
to the top and bottom bars of the heald. Another part of this invention 
consists in making two eyes, one above the other, in the heald. In this 
case the eyes may be looped together or connected by beads. 


3313. J. Crorts, R. Dawson, and J. Kina, Leeds, *‘ Combing wool.”—Dated 


17th November, 1869. 
The inventors employ an extra set of comb teeth to work with the 


outer circle or series of holding combs in such machines. These combs 


becomes worn it may be cut off, so that a new surface is presented.—Not 

proceeded with. top 

$293. J. Trrpe and J. Maier, Smithfleld, “‘ Despatch-boxes.”—Dated 15th 
November, 1869. 

The despatch-boxes are formed so that ane pase when opened out form 
the writing slope, which is fitted in the manner, whilst in the part 
in addition to fitting it with ink bottles as heretofore, they also provide it 
with one or more candlesticks hinged or pin-jointed thereto, so as to 
enable them to be turned out when uired for use, and to be turned or 
folded down or into a suitable recess when not required for use. To the 
lower back edge of the desk is hinged one part, to which is attached 
auother part, to the upper back edge of which is hinged tu another part. 
The second part mentioned may be fitted up to receive the stationery, and 
is so arranged that any of its contents may readily be taken out from the 
upper part thereof, and in the front of such stationery a space is made 





are formed in segments, with their teeth pointing in ad PP 
to those of the holding combs, and they are arranged to into the 
fibre between, or so as to intersect the rows of teeth of the other or outer 
holding combs at the time of the separation of the fibre referred to in the 
movement of the two sets of holding combs as well as during the draw- 
ing off the fibre through such outer holding combs by the drawing 
rollers. 

3317. E. Bazin, A. Rua, and E. Le Pevvetier, Paris, “ Looms.”—Dated 

17th November, 1869. 

This consists, First, in adapting to spinning looms revolying coilers 
containing the material to be spun; these cvilers in turning produce a 
thread which is at once drawn and spun by the same loom ; Secondly, 
the ar t of spindl plicable to spinning looms in general, but 





FP r! dapted to looms pinning hemp and flax, but at the same time 
reserve the application of their system to looms spinning cotton, wool, 
silk, and other materials. 

3325. J. P. Kerr and W. McGee, Paisley, “‘ Winding thread.”—Dated 18th 
November, 1869. 

One contrivance is for stopping the winding spindle when any increased 
resistance occurs in drawing the thread or yarn from the hank or bobbin, 
and consists of a bell-crank lever which has an eye for the thread to pass 
through at the end of one arm, and when the extra resistance occurs the 
thread turns over or lifts that arm of the lever, whereupon the end of the 
other arm moves into the way of a wire or rib on the spindle, and pre- 
vents its rotation.—Not proceeded with. 

3326. G. H. Kenwortuy and T. KNow.es, Ashton-under-Lyne, “ Preparing 
cotton for carding.” —Dated 18th November, 1869. 

This consists mainly in the use or employment in such machines of a 
set of drawing rollers, either fluted or otherwise, and driven at gradually 
increasing speeds, for the purpose of drawing out and straightening the 
fibres in such machines previvusly to forming the roll or lap with which 
the carding engine is fed. 








Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
8278. C. Burcon and J. Batu, Sheffield, ‘ Sheep shears.”—Dated 13th 
November, 1869. 

This consists in manufacturing sheep shears from steel and iron plates; 
the steel and iron plates are welded or rolled together, and are then cut 
up in the usual way, shape, and size to form the shears. The shear is made 
in one piece only, or it may be made in two portions or parts if desired, 
and the portions or parts riveted or otherwise fastened or secured together. 
A suitable metallic or other spring may be attached if required to assist 
the opening and closing action of the shear.—Not proceeded with. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3270. 8. W. Saw, Maidstone, ‘‘ Burning bricks.” —Dated 12th November, 1869. 

In setting the bricks in the kiln flues are formed leading from the 
bottom to the top of the kiln, through which the cvals are put. The tops 
of the flues are covered over by means of metal caps, which the burner 
lifts off with a hook when he wants to feed. As soon as the kiln is filled 
with the bricks to be burnt, which are set in a proper manner to form the 
flues, it is covered over with two or mcre courses cf burnt bricks These 
are again closed or earthed in on the top with earth to keep the kiln air- 
tight. The fires are then lit ut the end of the kiln; and as soon as there 
is sufficient heat to ignite the coals which have been put in from the top 
the fire-holes are closed, and the remainder of the burning is carried on 
by the fresh supplies of coal put in at the top at intervals. 

i P. Kocu, Manchester, ‘‘ Knobs for door-locks.”.— Dated 15th Novem- 
er, 1869. 

This consists of improved modes of fastening knobs or handles to the 
tumbler shafts of locks and latches and holding ferules to the sides of 
doors. Instead of forming recesses at the ends of the tumbler shafts for 
the points of the fastening screws to enter, the inventor forms on the 
angles at the ends of the shafts inclined planes descending inwards, so 
that when the knobs are placed on the shafts, and the screws screwed 
tight, the higher parts of the inclines behind the screws prevent the knobs 
from loosening and coming off ; and at the same time the inclines enable 
a to be adjusted with exactness to various thicknesses of doors and 
plates. 
sane F. Ciark, {Tamworth, * Manufacture of tiles.”—Dated 15th Novem- 

er, 1869. 

This consists in the construction and arrangement hereinafter described 
of the parts of the said machinery, whereby hydraulic power is conve- 
niently and economically applied to the working of the ram or pressing 
tool in the manufacture of the said pipes und articles. The said ram or 
pressing tool is connected with the piston-rods of a piston working in 
an hydraulic cylinder supported on the bed of the machine, the said 
piston-rods passing out at the bottom of the cylinder. The hydraulic 
cylinder is in communication with the hydraulic pumps hereinafter re- 
ferred to. By the descending motion of the piston in the cylinder the 
advance or pressing motion of the ram or pressing tool is effected; and 
by the ascending motion of the said piston the return motion of the said 
ram or pressing tool is effected. To the cylinder a slide valve is affixed, the 
said slide valve being operated by the attendant by means of a lever. 
7 w. Zz Tucker, Southampton-street, ‘‘ Locks.”—Dated 16th Novem- 

er, 1869. 

This consists in improvements in what is technically termed the latch 
action of locks, by which their latch bolts are impelled outwards by springs 
and drawn back by the turning of knobs or handles from the outsides of 
the said locks, or of the doors to which they are attached. The common 
latch action in locks, which is too well known to need description here, 
results in great and very unequal wear of the parts ; and the inventor’s 
improvements consist in substituting for the horned follower, and the 
long crank now used in them, a follower having teeth on its circumference 
which work in teeth on another pivoted piece so formed and situated as 
to act on the latch bolt, and carry it back as the handle is turned in either 
direction. 

3328. H. A. HammonD, Littlehampton, “ Chimney cowl.”—Dated 18th No- 
vember, 1869. 

To construct this improved cowl or chimney cap the inventor employs 
a cylinder made of zinc or other suitable material. A second and larger 
cylinder is placed outside the first cylinder, and each fitted with a top or 
cover, the two cylinders being connected together at their lowest parts. 
The outer cylinder and cover extends a little above the inner one, and the 
space between the two cylinders and covers forms a chamber for the pas- 
sage of the air or wind, as hereinafter described.— Not proceeded with, 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 


. M. Savurirer, Paris, “ Reloading cartridge shells.”—Dated 16th 
November, 1869. 

The idge case has a cavity formed in the centre of its base. Into 
this cavity is inserted the «anvil, and it is secured then by spreading out 
its mouth by a punch, so as to rivet the anvil to the ca case. The 
anvil has a Aad hole formed longitudinally through it, and at the back 
of the anvil is a groove which crosses the end of thishole. This groove 
establishes a communication between the hole and the interior of the 
cap containing the fulminate. When the centre of the cap is hit by the 
** striker” the fulminate is exploded by being brought into contact with 
the back of the anvil, and the flash passes by the grooves into the hole 
which communicates ly with the powder. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

8279. R. Smita and J. Hicamsotrom, “Paper hangings.” — Dated 

13th November, 1869. 
in the application of steam or moisture to the surface of 
the paper before it is printed or otherwise ornamented, whereby the 
surface is prepared or brought into the condition for taking the 
various colours or designs.—Not proceeded wi 
ex: 2 Gantuony, Richmond, “Inking pad.”—Dated 13th November, 
This consists in the construction of pads to receive ink or other 


analogous composition of the material known as india-rubber sponge. He 
prefers to make the pads somewhat thick, so that when the upper surface 








ora d The third ges has fitted therein an instrument board 
which also forms the flap of a pocket.—Not proceeded with. 
3294. J. Incia, Regent-street, ‘‘ Gloves.” —Dated 15th November, 1869. 

This ists in prolonging the second and third finger pieces on the 
inside, so as to extend into and form part of the palm of the glove, which 
is shaped to correspond as shown.— Not proceeded with. 

3304. H. H. Viotet, Tours, France, ‘‘ Adherent stoppers for bottles.” —Dated 
16th November, 1869. 

This improved stopper is composed of an india-rubber tube, intended 
to be fitted hermetically on the neck of the bottle ; this tube is attached 
to a plate of metal, in the middle of which is a metal tube bent to a cer- 
on shape, and having at its end a self-closing valve.—Not proceeded 
with, 

3316. J. WiLLIs, Sheffield, ‘‘ Umbrellas.”—Dated 17th November, 1869. 

The inventor affixes to or forms on the tip end of the ribs of spring of 
any suitable section leadin; kwards along the rib, and connected at 
its end, to the fabric of which the gutteris composed ; by means when 
the umbrella is set up, and the ribs have consequently a downward curve 

iven to them at their tip ends, the spring will tend to stand out away 

rom the rib and so hold open the gutter, whilst when the umbrella is 
closed the springs may be close to the ribs; and in order alsu that the 
tip ends of the ribs may be close up to the stick when the umbrella is 
closed, without their being held thereto by an elastic band or by a metal 
cap slipped over their ends, as is now commonly the case, both which 
arrangements would be inconvenient when the umbrella is formed with 
a gutter.— Not proceeded with. 

3269. E. and T. Dosson, Nottingham, ‘‘ Shawls.”—Dated 12th November, 

1869. 

The inventors make the middle pattern of the shaw] smaller than the 
border pattern. For example, ‘‘set out” the bars of the machine fora 
four and a-half inches middle and from this “set out” they make no 
change of ‘dead stops” or threads, and can produce a border of nine or 
ten inches in width, or in like proportion, according to the arrangement 
of the design or pattern, with the use of extra cards only. 


Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3266. B. SHaw, Wakefield, “Cutting soap.”—Dated 12th November, 1869. 
This consists in furnishing soap cutting machines generally with any 

number of endless flat linked chains, leather or other straps, for support- 
ing and carrying the soap, each chain or strap revolving round suitable 
wheels, with a cutting wire placed between each chain, or strap, for the 
purpose of cutting the soap. The improvements also consist in furnish- 
ing the machine with a creeper, which, after the soap has passed through 
the machine, carries it along or forward, so as to allow room for a suffi- 
cient number of pilers, to take the soap away as it is cut, and thus make 
room for a fresh supply ; and, further, in supplying the machine with an 
apparatus whereby the soap may, if desired, be stamped at the same 
time it is cut. 

3267. W. Gorman, Glasgow, “Iron and steel.”—Dated 12th November,1869. 
This ists in the reducing or partial reducing of iron carbonate ores 

in retorts heated externally, and excluding atmospheric air, and the 
treating of any iron ores in such retorts when arranged, worked, and 
combined with other parts. Also in the use of carbonic oxide formed 
from carbonic acid, derived from the ores and flux themselves, as an 
agent for reducing ores, or for producing heat in the same or other fur- 
naces. Also in the heating or coking of carbonaceous ores, or other car- 
bonaceous substances in retorts, or chambers heated by waste heat. 

3284. J. HENDERSON, Bishopton, “‘ Treating ores.”—Dated 13th November, 

1869. 

This consists in subdividing particles of crushed ore into given sizes, 
and subjecting them to the action of heat separately in a furnace, so that 
the whole of them are separated upon or calcined to the same degree, in 
order to obtain a better result than heretofore produced ; and, secondly, 
in the calcination, reduction, or decomposition of the several sizes or 
particles of ore separately, substantially as described. 
$292. G. Ince and 8. Rozan, Marseilles, ‘‘ Refining and silvering lead.”— 

Dated 15th November, 1869. 

The crude argentiferous lead is melted down in a vessel heated bya 
fire, and provided at its lower end with a spout closed with a slide, 
through which when the lead is melted it is caused to flow down into a 
lower vessel or vat, heated only at times directly by a special fire, and at 
other times by the waste heat from the fire of the upper vessel. When 
the lower vessel is full steam is introduced through a central pipe leading 
down to near the bottom of the vessel, where it is provided with a cock 
turned by a rod from above, and with a disc for the purpose of dividin 
the steam as it enters. The steam in passing up through the molten le 
effectually oxidises all impurities, which then rise in the form of scum to 
the top of the metal, whence they are removed. The introduction of the 
steam at the same time produces a violent ebullition of the lead, causing 
it to crystallise, and when this crystallisation has taken place to a suffi- 
cient extent the introduction of steam is stopped by closing the cock on 
the steam pipe, and the remaining liquid portion of the lead, in which the 
greater proportion of silver will be found concentrated, is run off through 
one or more spouts into troughs turning on pivots for conducting the lead 
into a series of ingot moulds. 

3295. W. Gossace, Widnes, “‘ Obtaining compounds of soda.”—Dated 15th 

November, 1869. 

The inventor provides an apparatus consisting of a vertical hollow 
tower constructed of fire-bricks or other suitable material properly bound 
together, and he fills such tower with pieces of coke or other suitable 
material. He also provides a heating apparatus, such as is commonly 
known as a gas furnace, and he connects this furnace with the tower con- 
taining pieces of coke, or of other suitable carbonaceous material, in such 
manner that the inflammable gases proceeding from the gas furnace can 
be caused to pass through the said tower, percolating through the inter- 
stices existing between the pieces of coke, or of other suitable carbo- 











materi therein. He causes this current of gases to be 
from the upper of the tower downwards, and afterwards pass 
apertures provided at the lower part of the tower. 


3318. W. H. Perkin, Sudbury, ‘‘ Colouring matter.”—Dated 18th November 
1869. 


The inventor treats chlorinated anthracene with sulphuric acid, and he 
oxidises the product by means of a suitable oxidising agent. He then 
further treats the solution in a manner similar to that described in the 
specification of a patent dated the 16th day of July, 1869, No. 1948, granted 
to the same inventor, and so obtains colouring matter. Brominated 
anthracene may be used in place of chlorinated anthracene, or he may use 
anthracene which is both rinated and brominated. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
3808. J. OPPENHEIMER, Manchester, “ Fixing telegraph posts.”— Dated 16th 
N 


‘ovember, 1869. 
This consists, First, in fixing telegraph posts by driving ; Secondly, in 
the construction of plates; Thirdly, in an expanding anchor. 
$324. C, Faure, Strand, “ Galvanic batteries.” —Dated 18th November, 1869. 
This consists in making the i cells or jars of batteries known as 
two liquid batteries, and also electro-positive pole-plates, bars, or rods, of 
a mixture of clay, plaster, or other like material capable of bene and 
of powdered plum , coke, carbon, or other like material capable of 
conducting electricity. Also in making said porous cells or jars as above 
described, and porous jars a when intended for use in 
nitric acid batteries, so formed that they (the cells and jars) may be kept 
stoppered or otherwise closed, whilst the batteries are in action, and thus 
prevent the escape of gases and fumes into the atmosphere. 
$274. J. Crovuzreres, Ollioriles, France, “ Electro-cathodic insulating 
mastic.” —Dated 13th a — . sae a 
Take of sulphur, say, cent. ; , 20 per cent. ; gutta-perc! 
5 per cent. ; minum oF Fed "4 iopemes lee om — 7, 
10 per cent.; resin, 10 per cent.; spirii turpentine, 4 per cen’ 
the out ht te ET minium, white 
1 po ep me ey ped pee ore adding the gutta- 
to Een ana Sane & turpen- 
in sulphur very 


from the separate vessel, mix the whole, and 
oeeiy the hot by the aid of a brush by dipping the article to 
be coated into it or in any convenien’ q 
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Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2323, 4 Tuomas, Aberdare, “‘ Miners’ safety lamps.”—Dated 10th November, 


This consists, First, in evammioatiing totem that the air which is 

of com m in the lamp is admitted 

Fo agenge ring near the top of the lamp, and 

k or flame th gauze. Secondly, in 

Reting the lasses of the lamp perfectly air-tight, by means of elastic and 
ic suielenees placed at the top of the glasses. 

=, J. McCormick, Boston, U.S., ‘‘ Brewing malt.”—Dated 11th November 


869. 

This consists in subjecting the wort or mash liquid to the action of 
such an agent or agents, such as, for inst: bh 1 previously washed 
or otherwise suitably treated, to prevent its imparting colour to the 
wort, either in combination or not with a screen or screens, as will re- 
move the aforementioned — py from the fwort or mash liquid, and 
produce a thorough purification or clarification of its saccharine qualities. 
$252. G. Smuapson and L. Srravus, Glasgow, “‘ Withdrawing liquids from 

casks.” —Dated 11th November, 1869. 

This consists in withdrawing and elevating beverages or other liquids 
from ao ad _— by means of improved -® tus, > 
particular the u: of a se te vessel to thstand the pressure, in- 
stead of the cask or vessel fon’ which the liquid is to be withdrawn. 
3259. G. A. Bucknouz, Regent’s Park, “ Hulling grain.”—Dated 11th No- 

vember, 1869. 
This consists, First, in the case and drum of hulling 





circular flange. They attach to the framework or body of the lamp one or 
more hinges, levers, or springs, in such a manner that on closing the 
lamp the of the sliding tube will come in contact with the said 
hinges, levers, or and will elevate them in passing. They also 
attach to the body of lamp one or more stops or metal points which 
regulate the traverse of the sli tube by their action upon the flange 
thereof. 


3290. F. Brampton, Birmingham, ‘‘ Locks.”—Dated 15th November, 1869. 
This consists essentially of two circular discs or plates of metal con- 
nected together at their centres, one of the said discs being capable of 
rotating upon the other. The axis about which the rota‘ disc turns 
constitutes the pin upon which the pipe of the key works. motion 
of the movable disc is limited by a stud on the filed disc taking into a 
slot in the movable disc. In the movable disc, and close it the axis 
upon which it turns, a series of four or other number of holes is made, 
and the key, which is a simple pipe with a cross end for turning it, has, 
on its acting end a series of projections of a oo ee 
engage in the said holes in the movable disc. The edge of the fixed disc 
is turned at right angles to the said disc, and a slot is cut in the said 
t edge, and also in the disc, of a size proper to admit the staple of the 
lock. The movable disc has also a slot cut in its edge which opens into 
a curved slot extending about one quarter round the disc. 
$297. G. R. Maruer, Wellingborough, ‘‘Cutting wood.”—Dated ith 
November, 1869. : 
The object intended to be effected by the means or apparatus is the 
producing of quantities of articles in wood of the same shape from one 
pattern or counterpart which may be duplicate, triplicate, or otherwise. 
And this the inventor carries out by mounting the pattern or counterpart 
in the centre and operating to produce the articles in circular or annular 








making 

machines furnished with the improved blades, cylindrical, and ting 
the same in an adjustable horizontal frame. Secondly, in the application 
to the cylindrical case of adjustable friction surfaces. 
3235. G. Knicuton, Riddings, “‘ Core barrels.”—Dated 18th November, 1869. 
a. — ee dew — in gt pn or sections, two of 

ese divisions to e and one small. € proposes to hinge the two 
larger divisions together, and to hold the smaller one between the two 
— ones by four jaws fixed on the top and bottom of each of the larger 
divisions. ese jaws are held from openi ds or expandi — 
the proper circle by a strong bar of iron which connects the two jaws 
together both at the top and bottom in such manner as to allow them to 
contract as required.—Not proceeded with. 
8260. M. Benson, Southampton-buildings, “‘ Dusting bran.”—Dated 12th 

November, 1869. 

This consists, First, of a flour discharging disc, mounted on the brush 
shaft beneath the bolting cylinder, and immediately above the annular 
bottom plate of the casing, so as to receive and discharge the flour which 
falls theréon. Secondly, in the use and meut with the 





tions corresponding with such centre or a central line coincident 
therewith. 
3298. J. G. Jones, Newport, Monmouth, ‘‘ Breaking down coal.”—Dated 
15th November, 1869. 

The inventor adapts to the end of such hydraulic cylinder a screw force 
pump, the cylinder of which is of less diameter than the hydraulic cylin- 
der, and he either forms the pump cylinder of greater length than the 
stroke required to be given to the wedge, or so constructs the screw force 

ump that two or more strokes or forward movements of the screw may 
be given to complete the movement of the wedge. To effect this the 
inventor forms the , through which water is forced from the cylin- 
der of the screw force pump, with two branch passages, one leading to 
the hydraulic cylinder of the breaking-down ap tus, and the other to 
a reservoir of water, by preference an annular chamber, formed between 
the exterior of the cylinder of the screw force pump and a jacket or 
casing by which it is surrounded. 

3311. P. Necrix, Marseilles, “ Regulating flow of liquids.”— Dated 17th 
186 


N, 





arrange 

bottom of the case of radial ribs attached to the under side of the flour 
discharging disc, which sweeps the annular plute beneath, and prevents 
the collecting of flour thereon, and consequent clogging of the machine. 

ly, of a series of reds conically arranged around the brush shaft, and 
passing loosely and obliquely through radial arms of the brush stocks, so 
that the vertical adjustment of the rods will radially adjust the brushes, 
the said rods being supported by two discs of unequal size, which they 
connect and adjust by a screw sleeve, fitted on the upper end of an up- 
wardly extending sleeve from the smaller disc. 
8266. A D. Epmeston, Preston, ‘‘Steam hammers.”—Dated 12th November 

1869. 

This consists in jointing one end of a lever on a fulcrum on the frame, 
or on a pin or eccentric, which can be moved as hereinafter explained, 
and arranging the other end of the lever to enter a slot in the hammer, 
or tup, or in otherwise connecting it therewith, so that the said lever will 
partake of the vertical up-and-down movements of the tup or hammer. 
At about the middle and on one side of the lever a fulcrum pin is fixed, 
and another lever of the first order is mounted thereon, one end of which 
is weighted, and the other or lighter end comes about opposite to the ful- 
crum of the first-named lever, which is connected with the hammer or 
tup, and is there jointed with a rod that transmits motion to the slide 
valve. 

7, 7 Snow, The Temple, “ Advertising columns.”—Dated 12th November 


The column consists of a suitable base or estal, upon which the in- 
ventor mounts an octagonal or polygonal framework, upon the sides of 
which the notices are to be exhibited. This columnis carried on acentral 
pivot, on which it is free to be rotated by any suitable mechanism, and 
may be surmounted by a fixed cap or dome. The framework consists of 
a number of vertical angle ribs, carried on arms radiating from a central 
boss, which ribs may be connected at top and bottom by a hoop or band. 
The ribs which form the angles of the octagonal or other shaped column 
are further connected by cross bars, forming a series of openings, each of 
which is closed by a sliding plate or panel of semi-transparent material, 
such as ground or other glass or p lain, for inst. 

—_, = R. Mryys, Bristol, “‘ Letter pillar posts.”—Dated 12th November 

The inventor forms a long box of sbeet iron open at top and bottom, 
and with a slit or opening at one end thereof, for the introduction of 
letters and jg an within this box, and lengthwise thereof, at a conve- 
nient distance below the aforesaid slit, he hinges or pivots by their ends 
two flaps to form a false bottom to the box. And to the flap that covers 
the aforesaid slit he affixes a quadrant lever, the end of which works 
through a slit in the side of the box, and is connected toa cranked lever 
placed at the outside of the said box, and this lever operates another lever 
connected to one of the flaps of the false bottom. 


$275. D. J. Boucnot, Void, France, ‘‘Cutting and shaping wood.”—Dated 
13th November, 1869. i 


This ists in a peculiar ar t of the various parts of the 
machine which permits it to comprise an alternate sweep-saw, a drilling 
machine, a vice for s ming and setting the tools, and a crank, or 
endless chain movement if it is desired to dispense with the treadle; also 
the addition to the same machine without modification, and using the 
same fiy-wheel and driving belt, of a lathe, a circular saw, a small ma- 
chine for curved mouldings, and an endless saw, also of such other tools 
for cutting, drilling, or shaping wood and metal as may be found appli- 
cable thereto. 

3280. C. Sutton, Holloway-road, “‘ Ascertaining presence of concealed bodies.” 
—Dated 13th November, 1869. 

The inventor makes a suitable box or case consisting, by preference, of 
a sheath rectan; in section, and receiving within it a drawer or slide. 
Into this a number of wooden blocks are fitted, or bodies of other material 
may be employed, and into each of such block or body a small magnet is 
fitted, or in place of a — a — ofiron or other magnetic substance 
may be used.—Not proceeded with. 

3281. T. A. Ditton, Dublin, “ Safety lamp.”— Dated 13th November, 1869. 

A strong case of convenient portable size is constructed of any suitable 
material, such as metal, wood, glass, vulcanite, or ebonite, or of a combi- 
nation of such material, o; therein being gy which are fitted 
with glass (when the outer case is not of g , by preference, of a 
lenti form, and through which the rings of light from the flame of 
the lamp are transmitted. In this outer case is placed an inner water- 
tight lamp constructed of any material or materials adapted to the pur- 

and formed with ope’ , Which are also fitted with glass, by 
preference, of a lenticular or other form (when the said inner lamp is not 
constructed of glass, as it may be), and which correspond in position with 
the openings in the outer case. e upper portion of the inner lamp is 
constructed in the form of a double cone, the space between the outer and 
the inner cones serving as an inlet passage for the admission of air or 
oxygen, or a mixture thereof, for the —— of sw combustion 
and ceeeniins light (when sources of light are used requiring a supply 
of or oxygen), whilst the inner cone carries off the products of 
combustion. 
$283. J. H. Griersonand J. M. RicBy, Manchester,‘‘Dressing stone.” —Dated 
13th November, 1869. 
The cutter block is formed upon or attached to the shaft, to 
‘ motion is imparted. Two rows of pickers mounted in the block, 
and two rows of dressers are also mounted therein. The stone to be 
tressed travels in determined directions. By the successive vibrations 
of the shaft the picks 








passed the tools for a of a few inches the block is turned with its 
shaft, so as to remove icks from their cu ition, and the stone 
allowed to onward until its end is beyond second ‘row of picks. 





IS fo attached to and slides Deneadnally on the body. Two bosses are 

also formed in the stam; of the lid, and projecting within the box, to 

om db peleemerbe yer 4 the body when drawn open to its fullest ex- 

tent.—Not proceeded with. 

$289. F. CLansour and W. SEaLe, Salford, “‘ Mining lamps.”—Dated 15th 

haere egies to the wick tube of sliding tube, which 

a a 

is of being moved up and down over waaeese 

the light. Attached to the said sliding tube is a 


L 





This consists in providing in the interior of the parts one or more per- 
forated or reticulated partitions or diaphragms of wire gauze, perforated 
metal, or other plate of any suitable material or shape, through the 
meshes or perfurations of which the liquid is obliged to pass for the pur- 
pose of properly regulating the flow of it, and at the same time arrest 
part of the mpurities contained therein, provision being made for easily 
cleaning or replacing the said diaphragm or diaphragms.—WNot proceeded 
with. 

3319. K. Ocpen, Manchester, ‘‘ Deodorising cofins.”—Dated 18th November, 

1869. 


Take of vegetable, or of vegetable and animal charcoal mixed, about 
1 cwt., to which add a similar quantity of spent lime, dust, sand, and 
pure sawdust ; these components, well commingled, are added to and 
mixed with equal quantities of earth, soil, and clay, previously impreg- 
nated with sulphuric acid; the whole of these compounds, when 
thoroughly blended, form a substance which is enclosed in vessels and 
left to stand until required for use. 





BIRMINGHAM AT WORK. 
(From our own correspondent.) 

Two more patents for locks have lately been added to the list, 
already as long almost as the line of battle-ships in Homer, by two 
Birmingham inventors. One is by Mr. P. Wilson, who proposes to 
substitute a strong ring of vulcanised india-rubber as a spring, in 
place of the usual steel coil or double feather spring. Mr. Wilson 
thinks such a spring will insure more uniformity of pressure on 
the slides, besides being more durable than the metal spring. The 
idea is certainly original, and itis worth a trial. In point of cost, 
however, there will, I should imagine, be a slight disadvantage. Mr. 
W. Harris, the other patentee, proposes to secure a better ‘‘action” 
by the addition of a cranked lever to the rear end of the latch-bolt. 
I cannot, however, discover from the specification what advan- 
tage will be gained by this contrivance over the ‘‘ equi-action,” 
“* palace-motion,” loose tail,” and other principles already adopted 
largely by the locksmiths of Birmingham and the district. Mr. 
Harris also provides for the adaptation of his lock to either “right” 
or “left” hand doors by a simple adjustment of the bolt. This, 
however, isno improvement on the “‘double-handed” door locks 
introduced two years since by Messrs. Carpenter and Co., of Willen- 
hall, which answers precisely the same purpose without the feed of 
adjustment. 

‘The new screw company to which I referred last week has been 

fully 1 hed, and the result of its competition with the 
great house of Nettlefold will be to reduce permanently the cost 
of screws of every description by the destruction of the existing 
monoploy. 

Mr. Josiah Mason, of the firm of Elkington and Mason, who hasa 
pen factory on his own account, has recently introduced a me- 
tallic pen which provides the much-felt want of a double prop for 
the nibs in the upstrokes when writing. The present production 
of metallic pens in Birmingham is at the rate of 100,000 gross 
weekly, which quantity absorbs 10 tons of steel. In value they vary 
from three-halfpence to twelve shillings per gross. 

Nail making machinery for fluted nails, and percussion-cap 
making machinery for cutting the copper and making the caps at 
the rate of 300,000 a day, are in oul contained demand at the 
works of the inventor and manufacturer, Mr. John Abrahams. 
The percussion-cap factory of Messrs. Kynoch and Co., at Aston, 
has been further enlarged during the last few weeks, and is now one 
of the most important establishments of its kind in the kingdom. 

Bellows making became an acknowledged branch of Birmingham 
industry as early asthe year 1650 through the enterprise of a 
handicraftsman named Onions, and a lineal descendant of this in- 
genious artisan is now the principal representative of the trade in 
the “‘ hardware village.” Mr. John Collingwood Onions, the father 
of the present proprietor of the Bradford-street Works, introduced 
a few years before his death several important improvements in 
the processes of manufacture. Up to his time the manufacture 
had been carried on in the most primitive style. Among the inno- 
vations introduced by this mechanical genius may be named the 
steam, circular, vertical, and band saws; the application of ma- 
chinery to nail making ; and the improvement in the art of tanning 
leather by which bark has been superseded, and skins can be 
prepared for drying in a few days instead of months, have all im- 
mensely augmented the appliances at the command of the bellows 
manufacturer. The patent fan forge, in which the blast is produced 
by a rotary fan set in motion by a small handle turning a wheel 
connected with other wheels by leather bands, was perfected by 
Mr. Onions about ten years _ Both for fancy bellows and the 
more ponderous articles employed by the smith and metallurgist, 
Mr. ms received a medal from the Royal Commissioners of the 
1851 Exhibition. In 1853 he presented to the French Emperor a 
pair of bellows, the covers of which were carved trom the willows 
that overshadowed the grave of the First Napoleon, and the elm 
—_ — the local ——— of a one saegaer | —— 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent). 
THE CLEVELAND IRON TRADE—SHIPBUILDING—PUDDLING —THE 
RiveR WEAR CoMMISSION—THE SUNDAY FETTLING QUESTION—- 
THE BACKWORTH STRIKE. 


At the weekly iron market at Middlesbrough on Tuesday there 
was a large attendance. The return of the warrant stores showed 
that since last week there had been a further decrease of 400 tons, 
leaving the stocks at only 18,534 tons. Prices were as follows: 
No. 1, 55s. 6d.; No.2, 54s.; No. 3, 52s.; and No. 4, 5ls. The 
market was very firm, and before the close as much as 
52s. 6d. was obtained for No, 3, for early delivery. Man 
makers refused to book at all, believing that prices will ~ J 
vance soon and remain steady for some time. Some gentlemen in 
the trade think that pigs are now at their best, but I certainly 
incline to the belief that prices will be higher; and if buyers can 
make contracts at the present rates over next year they will act 
wisely to do so, Both continental and local consumption are 
heavy. Shipments from the Tyne and Tees are very brisk. 

The finished iron tradeis 24 active as ever. The rates nowruling 
are :—Common bars, £617s. 6d. to £7 2s. 6d. ; cable iron, £7 7s. 6d. 
to £7 10s. ; best ditto, £7 17s. 6d. to £8 2s. 6d. ; best best, £8 10s, 
to £8 12s. 6d. ; ship plates, £8 17s. 6d. to £9; boiler ditto, 
£9 12s. 6d. to £9 15s. ; angle iron, £7 10s. to £7 15s. ; rails, £7 5s. 
to £7 10s. ; slit nail rods, £7 to £7 5s. ; puddled bars, £5 2s. 6d, 
to £5 5s. ; cast iron girders, plain, £5 12s, 6d.; chairs, £3 5s. ; 
wrought iron girders, plain, £13 10s. to £14 10s. All the rail mills 
are kept going incessantly on this season's contracts. Bars, ship 
plates, boiler plates, and angle iron, are still in great demand, and 
there is a fair inquiry for — Un the northern rivers the 
shipbuilders are exceedingly busy, but the inquiries are falling off. 
All the yards in the North of England, however, have orders which 
will keep them well occupied this year. 

On Saturday the monthly meeting of the Iron Trade Foreman’s 
Association was held in the Oddfellow’s Hall, Middlesbrough, and 
an interesting paper on puddling was read by Mr. Richard Lester, 
of the puddli epartment of the Tees Ironworks. Having de- 
scribed the different processes of puddling since the earliest times, 
he alluded to the present system, and concluded a thoroughly 
practical paper by giving the following useful hints—first, 
thoroughly melt your charge; secondly, keep it in the melted state 
some little time; thirdly, add carbon by lowering the damper; 
fourthly, keep the fire well up while the iron is boiling, and work 
well every part of the charge, so as to bring about a thorough 
union of the iron and cinder; fifthly, lower your damper propor- 
tionately to the temper of your iron, ball up, and carefully pre- 
vent the air or fire oxygen from passing through the furnace, for it 
will burn the charge. An animated discussion followed, and the 
chairman having announced that the session would close by an 
excursion to Eston mines on Saturday, the 4th inst., the meeting 
separated. 

At the monthly meeting of the Wear Commissioners, held last 
week, the returns showed that since the previous meeting 902 
vessels had cleared from the port. During the month 76,000 tons 
had been dredged. The Traffic Committee reported that being 
about to provide additional shipping places at the new docks, they 
had appointed a sub-committee to confer with the agents of Earl 
Vane and the directors of the North-Eastern Railway, with a view 
of promoting an amicable arrang t between the parties for the 
use of the new facilities. This was agreed to. 

It is confidently expected that the Sunday fettling question— 
which has been so much discussed recently—will be settled 
speedily, as it has been referred to Mr. Thomas Hughes, M.P. 

As 1 predicted last week, the strike at Backworth Colliery is 
now over. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—SHIPMENTS OF IRON—STATE OF 
THE IRON AND COAL TRADE—THE LOCK-OUT —IRON SHIPBUILDING 
ON THE CLYDE—THE HARBOUR WORKS AT WICK—THE NEW 
ALBERT BRIDGE AT GLASGOW—GAS REPORT—LAUNCHES ON THE 
CLYDE DURING May. 

Tue Glasgow pig-iron market has advanced considerably since last 

week. There have been large buying orders in the warrant market, 

and on Tuesday the price reached 60s. per ton cash, which is the 
highest price attained since 1866. A slight reaction has ensued, 
for now the market is quiet at 59s. 3d., but it is still evident that 
we shall have fluctuations in the market, in consequence of the 
large amount of transactions current in the principal manufac- 

turing centres—London, Liverpool, and Glasgow. , 
The exports during the past week have been 9852 tons foreign, 

and 4730 tons coastwise; total, 14,582 tons, against 14,026 tons 

for the corresponding week last year. : 

The imports of Middlesbrough pig iron into Grangemouth for 
the week ending 28th May were 950 tons, which, compared with 
640 tons for corresponding period of last year, show an increase of 
310 tons. The strong demand for Middlesbrough pig iron is being 
maintained in full vigour, and consumers are buying for delivery 
as far forward as 1871-72. Deliveries are now going on rapidly. 

The malleable iron trade of Lanarkshire has now come to a crisis, 
the lock-out of the puddlers being an accomplished fact. The 
whole of the works on Saturday last stopped puddling operations, 
owing to the expiring of the fortnight’s notice by the masters that 
the men would be locked out unless the Blochairn men r d 
work at the former rates. Very conflicting accounts are put forth 
by different parties on the subject. On the one hand it is stated 
that from the great scarcity of iron at the present time it is not 
likely that the employers will hold out long ; while, on the other 
hand, it is tome that iron can be got from England and the 
Continent to supply all the wants of the country for a considerable 
time. As to the merits of the case, great differences of opinion 
are expressed ; but those who are most entitled to be regarded as 
authorities on such matters agree in thinking that the present is a 
most unfortunate time for such a dispute, and that it 
will be sure to redound to the disadvantage of the workmen, as 
all strikes and lock-outs generally do. A statement has been put 
forth, emanating from a delegate meeting held at Coatbridge on 
Tuesday last, showing that the men in Scotland ought to be paid 
more than the English workmen, and that while the latter have 
advanced three sixpences within a certain time, they have only 
advanced two. It declares, too, that workmen in Scotland cannot 
(at the same price per ton) earn nearly as much as is done in 
England on account of the defective nature of the machinery here, 
ok the inferior quality of the iron used. z 

A number of the Blochairn men have left for England. It is 
alleged that there is a division among the men, as some have 
threatened to leave the society rather than be locked out, but 
whether this movement has been adopted to any extent has not as 
yet transpired. . 

The odiieg mills, however, are ae going, as most of the manu- 
facturers have from four to six weeks’ supply of puddled iron in 
stock. It is deeply to be regretted that this awkward contention 
should have taken place at the present time, for almost every 
branch of the iron trade is busy, and in many of the engineering 
establishments work is going on night and day. _ 

Iron shipbuilding on the Clyde continues with unabated ac- 
tivity. Seeere. Caird and Company, Greenock, have nearly a 
dozen large ocean steamers on hand, ei ht of which are at present 
on the stocks, having a total tonnage of 30,000 tons, and the value 
of which when finished will amount to about £700,000. For Leith 
firms alone there are in course of construction on the Clyde some 
eight or ten vessels. The demand for strong plates is therefore 
exceedingly brisk, and very remunerative prices are being 


The coal trade still remains unsettled through the agitation for 
better prices and shorter hours, In some quarters, however, the 
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colliers and miners are said to be compromising the advance of 
wages which they asked for, and in several instances settlements 
have been effected at the reduction. But, on the other hand, there 
are many districts totally idle, and large meetings are again to be 
held to consider what steps the men should take in the altered 
circumstances which the lock-out of the ironworkers has caused. 

Operations are now being commenced with the view of re 
trieving the disaster which happened a short time ago to the 
new harbour works at Wick. A large lighter has been towed into 
the bay, and is being fitted with a steam winch and otherwise 
prepared for lifting stones; so that at least an attempt will be 
made, which it is hoped will be successful, to improve the condition 
of the bay. There is much need of this, for it is at present in a 
mos dangerous state, owing to the number of stones and other 
débris lying in different parts of the bay and more or less covered 
by water. There are also being landed at the harbour works a 
great quantity of chains which, it is believed, are intended to be 
used in an attempt to strengthen the sea-wall of the piece of the 
pier that is still standing. The engineers who inspected the 
works reported to the British Fishery Society that the part of 
the pier standing was sound and good ; but it is now known that 
it is all but a perfect wreck, the sea-wall being in many parts 
undermined, and a large number of stones being displaced. 

The arrangements for laying the foundation stone of the Albert 
Bridge on Friday are being steadily prosecuted, and if the weather 
should prove favourable the demonstration cannot fail to be of a 
pleasant and imposing character. 

The illuminating power of the gas supplied in Glasgow in May, 
averaged 28°9 candles; maximum, 30°5 candles ; minimum, 27°9 
candles. Purity—sulphuretted hydrogen, none ; ammonia, traces. 

Twenty vessels have been launched from shipyards on the Clyde 
during the month of May, the aggregate tonnage of which amounts 
to 12,641, and the horse-power (of the steam vessels) to 1670. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


FINISHED IRON TRADE: Rails active : Large additional orders anti- 
cipated—PLATES : Busy—Srnipes, HOOPS, RODS, AND ROUNDS, IN 
GOOD DEMAND—WORKS GENERALLY NOT FULLY ENGAGED—IM- 
PROVEMENT IN PRICES: Last week's rates declined : List rates de- 
manded in some cases—PIG IRON : Increase in price of hematites 
—SToneE: Cumberland ore advancing : Introduction of Spanish 
ore to make up for its comparative scarcity—SouTH STAFFORD- 
SHIRE ORE; Jts price—ADVANTAGES OF BREAKING STONE BY 
MACHINERY—COoAL: Steady—Boarpd OF TRADE RETURNS FOR 
AprRIL: Increase in the exports of iron : Preparations for the 
Whitsuntide holidays—EXPorRT OF HARDWARE, MACHINERY, 
COPPER AND BRASS, TIN-PLATES AND OTHER ARTICLES—BIR- 
MINGHAM AND STAFFORDSHIRE TRAMWAYsS’ BILL. 





Rats and all kinds of railway work remain in active request, and 
it has become known that extensive orders from buyers of the 
same class of material are about to be put upon the market. Steel 
as well as iron rails and points, and some tires of the first-named 
metal, are in equally good demand. 

3est plates keep up, and the improvement noted last week in 
sheets continues to be observed. The strip and hoop mills are very 
busy, the rod mills are generally active, and good-sized rounds are 
in much better inquiry. 

Considerably more work might nevertheless be done the district 
through ; but, excepting in the mills, the workmen are not com- 
plaining. 

Alike in Birmingham to-day (Thursday), and in Wolverhampton 
the day before, agents of consuming firms had orders which they 
desired to place. Most of them had been offered at the works, but 
had been declined because of the terms at which alone they were 
to have been accepted. This rejection had taken place notwith- 
standing that the termsin question were the prices which up to a week 
ago were being freely taken. Butthe improvement in the demand 
for finished iron generally, coupled with the very decided rise in 
pig iron recently declared, have made those terms no longer pos- 
sible. Hence, buyers find difficulty in getting specifications out 
of their hands on other than decidedly improved rates. 

Makers of finished iron are now doing that which it has for some 
time past been unusual to notice—they really “look at an order” 
when it is offered them, and look at it often only to shake their heads 
and return it. Under these circumstances the prices of finished 
iron in the open market to-day were very firm, and where orders 
were driven out higher terms had to be consented tothan buyers had 
first intended to give. The improved rates still leave a consider- 
able difference between, in the majority of cases, the “list” 
terms and those which makers will accept. |The better qualities 
are moving fast to the list level, and the makers of such iron no 
longer consent to allow abatements which, in certain instances, 
began to be made for the first time only a few months ago. Where 
list terms have been obtained, there the top quotations are strong ; 
and if buyers must have their iron with promptitude, an advance 
of half-a-crown and five shillings is being asked. 

Pig iron continues to move upwards. The best hematites have 
advanced 5s. in the last week or ten days. Bessemer is now quoted 
here at 97s. 6d., and the ordinary Workington samples at 84s. 6d. 
per ton, whilst Westbury is 62s, 6d. All mine hot-blast of this 
district is £3 15s. to £3 17s. 6d. 

Stone is likewise going up perceptibly. The movement is most 
seen in the Cumberland ore, which in the past few days has 
advanced 2s. It is now quoted at 17s. 6d, at Ellesemere port. To 
that price 5s. 4d. has to be added for this district, making the ore 
22s. 10d. in South Staffordshire, nor is there any immediate pro- 
bability of lower rates. The Scotch and Welsh demand is 
increasing. 

Owing to the comparative under supply of this material, 
efforts are being made to introduce an ore from Spain which is 
believed to be only slightly inferior in quality. It is offered here 
at 1s, 6d. a ton under the Cumberland article. It is likewise bei 
shown in the Cumberland district itself. As well there as aoe 
—_ lots have been purchased #@nd it will soon be seen if it is 
likely to gain a footing. 

The stone of this istrict is in better request this week than 
last. Gubbin is worth at least 15s. 6d., and white ironstone 
14s. 9d. per ton, long weight, of 26401b. tothe ton. At the 
imperial standard of 2240 1b. to the ton, the relative price of the 
former should be 13s., and of the latter 12s. 6d. per ton, which 
are the prices now realised, 

Another phase of the disposition, now happily becoming general, 
displayed by ironmasters in this district to avail themselves cf 
every possible means by which they may reduce first cost, is pre- 
sented in the existence of a movement which seeks to persuade 
the owners of our limestone and ironstone mines to erect large 
machines for the purpose of breaking the stone as soon as it comes 
from the quarries and mines, and before it is loaded into boats 
for despatch to the blast furnaces; and it is represented that a 
large saving could be effected both to buyers and sellers if this 
system were adopted. The present cost of breaking limestone is 
about 24d. per ton of iron, and as it takes about 12 cwt. of lime- 
stone to make a ton of iron, this is equivalent to about 4d, per 
ton of stone; and it is alleged that the large producers of lime- 
stone, by the aid of machines, could break it for some little over 
1d. per ton. An incidental but a very great advantage from this 
system would be experienced in the preservation of the boats used 
in carrying stone, which, owing to the large pieces (weighing in 
some cases three or four hundredweight), are often seriously 
damaged. Consumers representing nearly one-half the blast 
furnaces in the district have expressed their willingness to pay 
2d. per ton more for stone in a broken state. 

In some departments the coal trade is rather less animated than 





it was a short time ago; but, on the other hand, the increased 
demand for manufacturing purposes is exercising some influence, 
and the result is that the mines are in pretty steady operation. 

The Board of Trade returns for April, and for the four months 
then ended, which were issued on Saturday, show a gratifying 
increase in most of the articles which affect the trade of this 
district. 

The reports of iron and steel exhibit a total increase of £62,314 
upon the month of April, 1869, exclusive of telegraphic wire, the 
large increase in which is not accounted for. ’ 

As to the present condition of the general manufacturing trades, 
all that mend said is that during the week the leading factories 
and workshops, with the engineers’ and builders’ yards and 
foundries, have been fairly, and some of them very busily occupied. 
The activity, where it has been seen, has n due, in some in- 
stances, to the desire of the proprietors to get as much work out 
of hand as possible before the Whitsuntide holidays, combined 
with the readiness of the workpeople to do any amount of work, 
with a view of getting a seal pay on Saturday night. It is 
believed that at the close of the holidays operations will be re- 
sumed on most hands with considerable spirit. 

There is a general increase in all branches of hardware and 
cutlery. 

There is no improvement in the foreign demand for small arms, 
and we have also to record a falling off in jewellery, tin-plates, and 
railway carriages. For an increase in coals we are indebted to 
France and Prussia. " 

The demand for tin-plates continues slack, and the falling off for 
the month is considerable. The explanation is supplied by the 
fact that the value of the exports to the United States was only 
£174,269, as against the much larger sum of £212,246 during April 
last year. 

The Birmingham and Staffordshire Tramways’ Bill came before 
the chairman of the Committee of Ways and Means on Tuesday as 
an unopposed bill, and was passed in the usual way. 


WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: Not much business transacted during the week : 
The trade ina flourishing condition: Makers’ books well tilled 
with orders—DEMAND AND PRODUCTION: Future prospects : 
Inclination of makers: Probability of quotations advancing : 
Independent position of makers—THE RussiaN AND AMERICAN 
DEMAND: Termination of inquiries from the South-West of 
America and some of the colonies: The Indian dependencies— 
THE HOME TRADE—THE TIN-PLATE TRADE—THE STEAM AND 
HOUSE COAL TRADES—THE BLAENAVON IRONWORKS : Arrange- 
ment of the misunderstanding between the s’lymouth puddlers and 
their employers: The Leeds Bridge. 

ALTHOUGH it can scarcely be said that there has been much 

business transacted in the market since last week, yet the iron 

trade continues in a flourishing condition, which is sufficiently 
proved by the unusual activity that prevails at all the ironworks 
in the Welsh districts. | Makers’ books are well filled with orders, 
and to work off the whole of the spring engagements will afford 
full employment to all the hands for some time to come. The ca- 
pacity of the works during the last month or two has been, if 
anything, overtested, and the demand having overrun the produc- 
tion, there is now a slight slackening ininquiries. There is but 
little or no anxiety felt as to the future, prospects 
extending over a year or so being decidedly encouraging, 
and leaving no ground to apprehend anything approach- 
ing dulness for that period at least. The large manufac- 
turers of the district are quiet as to contracts, evincing 
more of an inclination to content themselves with the execution of 
the orders already in hand than to enter into fresh engagements 
at present, although there is a brisk inquiry in the market, and 
orders might be secured at the full current prices, with, in some 
instances, a slight advance, to extend over this and part of the 
following year for delivery. These offers, however, may be safely 
declined, as they are, for there is no doubt that before long 
makers will clearly be able to book the same specifications at 
considerably advanced quotations. Advices in all aspects in- 
dicate such a result, and the best course that can be adopted 
by manufacturers, in order to obtain higher rates, is to remain 
easy in regard to present requirements, and to get their hands 
free of old orders. Their position is generally acknowledged to 
be an independent one, and there is little doubt but that there is 


this and the next year in all probability. Large orders on Russian 
account are brought to this district, and that restriction which 
was perceptible in transactions with that quarter a few weeks ago 
is now fast disappearing. The trade with the United States, it 
is pretty clear, will be extensive throughout the year, the 
tariff question having probably been finally disposed of, and it is 
believed that, without that hesitation consequent upon the inter- 
ference of the protectionists, there will be a free demand for the 
rest of the year, and larger shipments will yet be made to the 
Transatlantic ports than has been the case for some years past. 
Inquiries from the South-West of America and from the colonies 
are about to cease, the total of the requirements being now in 
hand for execution and delivery. For the Indian dependencies 
the demand is again quiet. On home account the railway com- 
panies are purchasing with tolerable freedom for relaying. Steel 
rails are also in request. Bars are reported firmer, and some im- 
poe is evinced in the pig iron trade. Plates and the miscel- 
aneous descriptions of make are in average demand. 

The announcement of the Blaenavon Company’s works being 
transferred to a new Joint Stock Company (Limited) has caused 
some surprise in the district, as it is well-known that no works in 
South Wales have of late years made greater progress, or are being 
more successfully carried on than these. It is universally ad- 
mitted that the Blaenavon is one of the most valuable mineral 
properties in Monmouthshire, but it has not, until within the last 
few years, been thoroughly developed so as to show its capabilities. 
The impression of the best-informed is that the new proprietary 
»will enter into a safe and sound concern at a most favourable 
juncture in the iron trade. When the whole property and works 
have, under the present management, been brought into an 
efficient state, its trading and large revenues combined, 
must make it a very lucrative investment. Mr. Paton, it is under- 
stood, who has so ably and successfully managed the works for 
several years past, will retain his position under the new com- 


pany. 
The Leeds Corporation have determined upon proceeding 
with the work of the Leeds Bridge, and have appointed Mr. Steel, 
of Newport, to superintend the construction of the bridge, Mr. 
Barlow, C.E., being the consulting engineer for the corporation. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent). 


STATE OF TRADE IN SouTH YorKSHIRE: Zhe smoke nuisance 
question at Bradford.—S?aTE OF TRADE AT SHEFFIELD: Tele- 
graphy at Liverpool; Consett Iron Company—Stave OF TRADE 
aT Leeps—-YORKSHIRE ENGINE COMPANY. 

A Goop business continues to be done at the iron works in the 

South Yorkshire district, a fair demand prevailing for plates 

and ssemer steel and rails are also in active request. 

The household coal trade has, of course, declined in importance 

with the advent of summer, but there has been rather more doing 

in steam coal to Hull and Grimsby. ere has also been more 
assing in engine coal for Lancashire. Coal has been reached at the 





iby Furnace Colliery near Barnsley ; the seam, the well-kn 
Silkstone, was reached at a depth of 140 tom The coal-field, 


a prosperous period before them. As was predicted, the stay of | 
the trade is the Russian and American demand, and will be for , 





which comprises about 200 acres, is the property of Mr. J. 8. Stan 
hope, of Cannon Hall, the lessee being Mr. Hayworth, of Liver 
ool. 

: ite vesentations having been made to the Home-office as to 
the futility of all efforts to suppress the smoke nuisance at Brad- 
ford, if the adjoining districts of the North Brierley Union, 
embracing Shipley, Idle, Low Moor, Keighley, and several other 
townships were not required to comply with the requirements of 
the law, the Home Secretary has called attention to the subject, 
and has intimated that if the North Brierley local board fail any 
longer to comply with the requirements of the law and to appoint 
a smoke inspector, it will become the duty of the Home-office to 
take action in the matter. The local board having considered 
the communication from the Home-office, have resolved to carry 
out the Act, and have appointed a smoke inspector. 

The American trade does not presént much animation at 
Sheffield. All the railway branches continue fully employed, rails, 
springs, tires, &c., being in good demand. In the heavy depart- 
ments, as well as in the manufacture of war material, the works are 
also fully employed. 

At the last meeting of the Mersey Docks and Harbour Board 
the marine committee ordered the board to make arrangements 
with the Government authorities to erect a telegraph wire,4wia 
Runcorn Bridge between Liverpool and Birkenhead. It was ex- 
plained that the proposed wire would place all the stations on the 
coast in immediate communication with Liverpool and Birkenhead. 
The recommendation was agreed to. 4 

The Consett Iron Company have contracted with Mr, G. Forster, 
of Washington, to erect two large blast furnaces; all the latest 
improvements will be introduced into these furnaces, 

The monthly report of the Leeds Chamber of Commerce issued 
on Tuesday observes :—‘‘ The iron makers are all fully employed, 
and are well supplied with orders. The machine makers are gene- 
rally busier. There is not much change in the tool trade, but it 
is fully as good as last month. The locomotive makers are busy. 
There is a steady business doing in cut nails.” 

The annual meeting of the shareholders of the Yorkshire Engine 
Company (Limited) was held on Friday at the offices, Meadow 
Hall Works, near Sheffield, Mr. A. Sturrock, the chairman of the 
board of directors, presiding. The report and balance-sheet pre- 
sented for approval were adopted. <A hopeful feeling was expressed 
with regard to the a of the company’s business proving ulti- 
mately successful, but it was decided not to declare any dividend 
at present. A resolution was passed to the effect that the direc- 
tors should be requested to call a half-yearly meeting to be held in 
October or November, at which an interim report is to be pre- 
sented and considered. 








PRICES CURRENT OF METALS AND oe 
187 | . 





























0. 9. 
Correr—British—cakeandtile; £ 5d £8.d.| £8.d..£8. 4d. 
Bt BUD eosvccescecsoces | 20 20 Geo FA 9 G1 tS 8 G2 JB O 
Best selected ...ccccccccose| 72 9 9. 0 0 0/75 0 0..76 0 0 
Sheet .. .ccoccccccccccccccce| 19 O Ue 76 0 0) 76 0 0.0.79 0 O 
Bottoms ....++6 coccccccee| 18 0 0.2. 0 O 0} 81 O 008 
Australian, per ton .....60.| 73 0 0..75 0 0) 76 0 u.. 78 0 0 
Spanish Cake ...ssescoseeee|, 9 0 O16 0 0 0172 00.4. 000 
Chili Bars.....s.sccccscesese| OF O 0.. 68 0 0] 6710 0.. 68 0 O 
Do. refined ingot ........| 709 0 0.7210 0/72 0 0.. 7310 0 
Ye.ttow Merat, per Ib. ...... 0 6 O 0 6f| 0 O 6 O 7 
Iron, pig in Scotland, ton....| 3 0 0 cash 210 9cash 
Bar, Welsh, in London......| 7 2 6.. 710 0| 612 6.. 615 0 
Wales cosoc | €310 6... 615 OF 6 2 6. & & DO 
Staffordshire | 8 0 0.. 8 5 0} 7 5 0.. 7 7 6 
Rail, in Wales..........ceoe] 615 0.. 7 5 0] 6 2 6. 65 0 
Sheets, singlein London ..| 910 0..10 5 0} 9590., 000 
Hoops, first quality ........] 810 0.. 95 0) 850. 87 6 
Nailrods ..ccccccccccccccee| 710 0.. 8 0 O] 710 0.. 715 O 
See Es ne eee Oe me Pe 
Leap, Pig, Foreign, perton ..} 1715 0.. 0 0 0/1815 0.. 0 0 0 
Bnglish, W.B. ..........0002| 19 5 0..19 7 6/2010 0.. 0 0 0 
Other brands 18 0 0..18 5 0/19 2 6.. 1910 0 
Sheet, milled 000.. 0 0 0} 20 0 6.. 20 2 6 
Shot, patent... 21 0 0.. 0 0) 22 5 0,, 2215 0 
Red or minium 1915 0 0 0} 2010 0... 2012 6 
White, dry .... 25 lv 0. 0 0|27 0 0..29 0 0 
ground in oil .. 0 0 0.. 0 0/27 0 0.. 30 0 0 
Litharge, W.B. ..-ceccsoee] 9 0 0. 0 0 0} 24 0 0.. 0:0 0 
QuIcKSILVER, per bot. .....00.| 717 0.. 0 0 0} 617 0.. 618 0 
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CoaLs, best, per ton eoseseseee| VIZ O16. O1S8 0} O17 6. 0 0 O 
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Sperm, body ecoerccossooee| 99 0 0.. 0 0 0/98 0 0.. 000 
Whale, South Sea, pale......| 38 0 0.. 0 0 0/40 0 0.. 41 0 0 
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Brown coce-coscccesscece| 3) 0 0.. 0 0 0/37 0 0.1. 0 0 G 
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Rorge Trape.—Russian Hemp Rope: The navigation of the 
Baltic being now open, Russian hemp is lower, which enables us 
to reduce the price of cordage and boltrope £2 per ton from our 
last circular. Manilla Hemp Rope : The market for Manilla hemp 
is firmer than it was afew weeks ago, and is likely i 





to continue 
high, as the supply does not exceed the demand, and we do not 
hear of any important increase in the shipmentof hemp. New 
Zealand Hemp Rope: This new description of rope is increasing 
in favour. We have had several satisfactory reports of its wear- 
ing; and as it is now the cheapest rope in the market, we recom- 
mend any who have not used it to give it a trial; but as the 
yen varies so much, the greatest care is necessary in selecting 
the hemp. The strong fibre makes the best rope, this we can 
work best by machinery.—Garnock, Brssy, and Co,, Swan Rope 
Works, Liverpool, June lst,—[Apvt]. 
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PICTURES AND THEIR PERILS. 


“ ALL pictures are progressing to decay.” Such is the 
melancholy verdict of Mr. Redgrave. It is the purpose of a 
picture to be seen ; yet pictures seem to perish by the mere 
process of being looked at. There is one exception, so far 
as the action of light is concerned. Oil paintings turned 
to the wall become darkened in their tints, but are bleached 
again on being brought into the light. A long discussion 
has prevailed as to the amount of damage to which pictures 
and other works of art are subjected when exposed to view 
by gaslight. The question is practically important, inasmuch 
as the great bulk of the working classes have a consider- 
able amount of leisure in the evening—especially in the 
winter—and might be expected to visit our picture gal- 
leries and museums at such times, if these places were 
then open to them. It is quite possible to find evidence 
which shall show that evening exhibitions of paintings are 
replete with danger, not merely from fire, but from more 
subtle causes. Further inquiry, however, may serve to 
show that pictures are always in peril, and that a nightly 
display of works of art does not necessarily add in any 

reeptible degree to the generally prevailing risk. Heat- 
Ing, lighting, and ventilation, all affect the longevity of 
pagan and there is reason to believe these processes may 

so managed as to render the more general exhibition of 
the works of our great painters perfectly consistent with 
their proper preservation. On this subject a recent blue 
book places some useful information at our disposal. 

“There is nothing innate in coal gas which renders its 
application to the illumination of picture galleries objec- 
tionable.” This important statement occurs in the report 
of the commission of which Professors Faraday, Hofmann, 
and Tyndall were members, together with Mr. Redgrave 
and Capt. Fowke. The mere light of coal gas was de- 
claged “equally harmless” with that of the sun, though 
less white. Its radiant heat was to be rendered innocuous 
by interposing a sufficient space between the gas jets and 
the pictures. As for the heat of combustion, that was to 
do good service by promoting ventilation. But having re- 

rd to the impurities of coal gas, the products of com- 

ustion were to be carefully excluded or withdrawn from 
the apartments containing works of art. Certain chemical 
tests exposed in different situations showed signs of change 
in the whites, as the result of a polluted atmosphere. The 
worst specimen was from the National Gallery, where 
night exhibitions are unknown. The next in order was 
from “a country privy.” In all there were seven instances 
of change, of which the last and least was in the case of the 
British Museum. Eight other tests exhibited no change. 
One of these came from the Sheepshanks Gallery, South 
Kensington, and another from Mr. Thomas Baring’s picture 
gallery in Upper Grosvenor-street, both being instances of 
gas lighting. ) 

One of the most conspicuous alarmists on this question 
was Sir Matthew White Ridley, who, in 1865, addressed 
two letters to Mr. Lowe, in the course of which he said :— 
“T entertain grave doubts whether any collection cf 
pictures would long bear the admission of the public at 
night in a building such as that now at South Kensington, 
under similar circumstances.” Sir Matthew made what 
might be called a “sensational” reference to the portrait 
of William IV., of which it was said that it suffered so 
much from heat “you might almost hear it hiss.” Mr. 
Redgrave considered this statement “rather strong,” and 
demurred in general to Sir Matthew's arguments. In 
giving evidence a year afterwards, Sir M. Ridley acknow- 
ledged that his “ grave doubts” were to a certain extent 
“modified.” He even went so far as to say, in regard to 
the pictures at South Kensington :—“ I do not think their 
real duration will be much atfected by the admission of the 
public at night.” This, after all, seems to be the common 
sense view of the matter, always supposing that every 
reasonable precaution is adopted to prevent evil conse- 
quences. Painters have a good deal of power in their own 
hands, by taking care to use proper materials. Many 
pictures have suffered severely from the circumstance that 
the artists who painted them made use of bituminous pig- 
ments, which are softened and expanded by heat, and con- 
tracted and hardened by cold. The mischief which shows 
itself in pictures of a certain age is often due to this cause, 
and nothing can be more fatal. Happily, the present race 
of painters have given up the use of these treacherous 
materials. Both Wilkie and Reynolds unfortunately erred in 
this respect. Again, if we mean to take effectual care of our 
pictures, we ought to guard them even against the ordinary 
atmosphere vf London. The air of our metropolitan pic- 
ture galleries ought to be strained through cotton wool 
and other media, night and day, in order to be absolutely 
pure and innocuous. The effect of a properly managed night 
exhibition is only one influence among many. The last 
report on the subject, that of the commission on the heat- 
ing, lighting, and ventilation of the South Kensington 
Museum, is decidedly encouraging. The report states: 
“Some of the pictures at South Kensington are very much 
cracked, others slightly so, while many are perfectly sound ; 
but there is nothing to show that they are in a worse state 
than they would have been if hung anywhere else.” Most 
of the damaged pictures, if not the whole of them, ap 
to have been in that state when first received at South Ken- 
sington ; and a comparison between photographs taken at 
intervals does not show that the pictures are growing any 
worse, although a progressive deterioration is expected in 
the case of those which are painted with bituminous 
and certain other objectionable pigments. The cracked 
paintings at South Kensington are found to be of 
this latter class, so far as the investigation was carried with 
a view to determine that question. “ Pigments, vehicles, 
and varnishes,” these bear the chief responsibility ; and if 
science will come to the aid of art there is no reason why 
the million should not feast their eyes at convenient sea- 
sons on the works of the painter. 

The real difficulty in this question appears to be of an 
architectural character. Grave ONipetions are urged against 
lighting up such buildings as the National Gallery and the 
British Museum. But it is in our power, in all new erec- 
tions, to provide that gas may be safely introduced. 





Having guarded against the risk of fire, the atmospheric 
influences are readily controllable. It is , indeed, 
if we cannot introduce an artificial light which reveal 
the treasures of art without destroying them. Supposing, 
however, that night exhibitions should, in the course of 
ages, be found to shorten the lifetime of a picture by a 
few years, it may be held that the increased usefulness of 
the picture while it lasted was a fair compensation for this 
slight curtailment of its lifetime. 





WHITWORTH SCHOLARSHIP EXAMINATION 
PAPERS. 


SUBJECT I.—PRACTCIAL PLANE AND SOLID GEOMETRY. 
EXAMINER, Proressor F. A. BRADLEY. 
[First Paper.] 

General Instruction.—You are only permitted to answer ques- 
tions from the elementary paper or from the advanced paper, but 
not from both. If the rules are not attended to the paper will be 
cancelled. In all cases the ber of the question must be placed 
before the answer on the worked paper. Three hours are allowed 
for this examination. 

First StTaGE, OR ELEMENTARY EXAMINATION. 
Special Instructions for this Stage.—By well considering the 





Ex. & 

















(8) The horizontal trace of a plan makes a angle of 30 deg. with 
zy, the vertical trace one of 50 deg. Determine the inclination of 
the plane and the true angle between the traces (6).—(9) Taking 
the traces as in the last, in this plane place a line (length at 
pleasure) inclined at 35 deg., i.e., show the plane and elevation of 
the line (7).—(10) A pyramid having for its base a square 2°5in. 
side, and its axis 3°25in. long, rests with one face on the horizontal 
plane. Draw its plan, and asectional elevation ona vertical plane 
represented by a line bisecting the plan of the axis, and making an 
angle of 60 deg. with it (6).—(11) Draw the plan of an equilateral 
triangle of 3in. side, when so held that its corners are at ‘9in., 1Gin., 
2°5in. respectively above the horizontal plane (5), (12) Draw 
the plan of the square pyramid mentioned above when its base is 
inclined at 47 deg. and one edge of that base at 27 deg. (8) 


SeconD STaGE OR ADVANCED EXAMINATION, 


Special Instructions for this Stage (sce general instructions on 
| the first page).--By well considering the question he is about to 
| attempt, the candidate will be able to get all his work, without 
| any crowding or confusion, on the one sheet of drawing-paper given 
| out to him, for he must understand that no scoml aee will be 
aliowed him. He is not to attempt more than cight questions in 
| this paper, and, to obtain a class, at least three of these must be 
from the solid geometry. The relative values of the questions are 
| given by the numbers in brackets attached. The constructions 
may be left in pencil, provided they are distinct and neat. They 
| must be strictly geometrical, and not the result of calculation or 
trial. The absence of those lines 
which would be essential to a 
correct solution will show that 
the figure is worthless, however 
correct the result may appear. 
Lines parallel or perpendicular to 
others may be drawn mechani- 
cally, without showing any con- 
struction. 

Plane Geometry.—(21) Construct 
a regular pentagon whose diago- 
nal shall be 3in. (9).-- N. B.—The 
** diagonal” is from A to C in the 
figure ABC DE. (22) Divide a 
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square of Sin. sideinto three equal 
areas by lines drawn parallel to a 
diagonal (8).—(23) Drawa triangle 
whose sides are 2in., 2°5in., and 
3in., and an equilateral triangle 
equal toit in area (10).—(24) Draw 
an isosceles triangle of 3°5in. area, 
the vertical angle being 35 deg. 
(10).— (25) The semi-conjugate 
diameters of an ellipse are 2*5in. 
and 1*3in. in length, and contain 
an angle of 63 deg. Draw the 
curve and determine its axes (10). 
—(26) On a certain drawing 1250 
yards of real magnitude are re- 
Ex.8 presented by 15°5in. Furnish a 
~ scale for drawing, and also a 

**comparative” scale of French 

y metres. 1 metre = 1°0936 yard 
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ELEMENTARY EXAMINATION 
3 a 9 
SCALE OF SINS. =1 FOOT 
me 12) P88 ee 


(10).— N.B. -- The English scale 
may be 500 yards in length. 
Solid Geometry.— (27) A point 
P is 13in above the horizontal 
plane, lin. in front of the vertical 
j2FT. another Q is 75in. below the /.p. 








SCALEOF 1 IN. = 1 FOOT 


and 2°25in. behind the v.p. The 
distance between the projectors 
measured along zy is 2in. Deter- 
mine the true length and inclina- 
tion of the line P Q and also 





its traces (10).—(28) The horizon- 
tal trace of a plane makes an 
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angle of 30 deg. with zy, the ver- 
tical trace one of 60 deg. Deter- 
mine its inclination and the true 
angle between its traces [i.e., when 
the co-ordinate planes are in their 
proper position] (10).—(29) Deter- 
mine the edge of a regular tetra- 
hedron inscribed in a sphere of 
3in. diameter. (15).—(30) A right 
prism, the section of which is an 
equilateral triangle of 2in. side, 
is 3in. long. Draw the plan of 
the prism when one of its faces is 
inclined at 42 deg. and a long edge 
of that face at 20 deg. (15). — 











(31) Determine the traces of three 
planes which are mutually at 
right angles, two of them being 
inclined at 35 deg. and 70 deg. 
respectively (15). — (32) Draw a 
circle of 1°25in. radius. This is 
the plan of a right cone 3°5in. 
high standing on the horizontal 
plane. Show the true form of the 
section of this cone, by a plane 
whose horizontal trace is 2in. dis- 
tant from the centre of the plan, 











and whose inclination is 40 dg. (15) 
SUBJECT I.—PRACTICAL PLANE 
AND SOLID GEOMETRY. 
EXxamMIneR, Pror. F. A. BRADLEY. 
[Second Paper.] 

General Instructions. —You are 














ADVANCED  — EXAMINATION 


question he is about to attempt the candidate will be able to get 
all his work, without any crowding or confusion, on the one sheet 
of drawing-paper given out to him, for he must understand that 
no second sheet will be allowed him. He is not to attempt more 
than eight questions in this paper, and, to obtain a class, at least 
two of these must be from the solid geometry. The questions in 
the plane geometry are of equal value. In the solid geometry the 
relative values are given by the members in brackets. The con- 
structions may be left in pencil provided they are distinct and 
neat. They must be strictly geometrical, and not the result of cal- 
culation or trial. The absence ofthose lines which would be essen- 
tial to a correct solution will show that the figure is worthless, 
however correct the result may appear. Lines parallel or perpen- 
dicular to others may be drawn mechanically without showing any 
construction. : 

Plane Geometry.—(1) Draw two circles touching one 
anda straight line. Radii ‘din. and ‘75in. eoeey: (2) Find a 

int P in a line A B (3in. long) produced so thatA P : AB as 
r 4. (3) Draw an equilateral triangle of 3in. side. From a point 
P in one side ‘Sin. fom the corner, draw a line which shall bisect 
this triangle. (4) Draw a triangle two of whose angles are 50 deg. 
and 65 deg., and the radius of ‘= inscribed circle lin. (5) Draw 
a square of 2°5in. side, and divide into three equal parts by lines 
drawn from one corner. (6) Six radii meet in a point O and 
contain equal angles ; OA=1‘lin., OB=13in., OC=15in., OD 
=1‘din., OE=1"4in., OF =1°2in. Join the points ABC... F,and 
determine a triangle equal in area to the figure so formed. 

Solid Geometry.—(7) The plan of a line is 2in. long and its 


+h 





elevation is 3in. The nae ae ene ae Ie. sae 
measured along xy, t is itstrue length and inclination ? (6).— 








only permitted to answer ques- 
tions ton the elementary paper 
or from the advanced paper, but 
not from both. If the rules are not attended to the paper will be 
cancelled. In all cases the number of the question must be placed 
before the answer on the worked paper. Three hours are allowed 
for this examination. 
First STaGE, OR ELEMENTARY EXAMINATION. 

Special Instructions for this Stage.—By well considering the 
question he is about te attempt the candidate will be able to get 
all his work, without any crowding or confusion, on the one sheet 
of drawing-paper given out to him, for he must understand that 
no second sheet will be allowed him. He is not to attempt more 
than eight questions in this paper, and, to obtain a class, at least 
two of these must be from the solid geometry. The questions in 
the plane geometry are of equal value ; in the solid geometry the 
relative values are given by the numbers in brackets. The con- 
structions may be left in pencil, provided they are distinct and 
neat. They must be strictly geometrical, and not the result of 
calculation or trial. The absence of those lines which would be 
essential to a correct solution will show that the figure is worth- 
less, however correct the result may appear. Lines parallel or 
perpendicular to others may be drawn mechanically, without 
showing any construction. ‘ ’ 

Plane Geometry.—(60) Draw a scale for a drawing where 7°5ft. 
of real magnitude are represented by lin. N.B.—'The scale must 
be long enough to measure 50ft. from.—(61) Divide a line AB 
3°5" long in a point P, so that the rectangle contained by AB and 
AP may be equal to the — upon BP. (62) Draw a triangle 
whose sides shall be as 2: 3°5: 4, and whose circumscribing circle 
has a radius of 1°5". (63) Draw a pentagon whose area be 5°5 

uare inches. (64) A circle of 1°25in. radius has its centre 1 “Sin. 
distant from a straight line. Draw a circle of 2°25" radius which 
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iven circle. (65) Draw an 


shall touch both, but contain the 
its vertical angle 40 deg., 


isosceles triangle whose base is 2’ an 
and another twice its area. 
Solid Geometry.—(66) Draw the plan and elevation of a point A, 
which is situated above the horizontal plane, 2" behind the vertical 
lane, and is 3" distant from xy (6).—(67) A regular tetrahedron 
om 3") stands with one face on the horizontal plane. Draw its 
lan, and an elevation on a ground line which makes an angle of 
35 deg. with one side of the plan. Show also the sectional eleva- 
tion on a vertical plane which bisects one slant edge, and cuts off 
one quarter of another (8).—(68) Draw the plan and elevation of 
a line (length at pleasure) which is inclined at 30 deg. to the hori- 
zontal, at 40 deg. to the vertical plane. (69) An hexagonal pyra- 
mid (side of base 1‘5in., axis 4in.) has one edge of its base horizontal 
and the plane of that base inclined at 60 deg. Draw its plan, and 
show the real form of the section made by a horizontal plane 
bisecting the axis’ when the solid is so inclined (8).—(70) An 
osceles triangle whose vertical angle is 30 deg. and base Zin. re- 
volves upon that base so that the plans of its sides are at right 
angles. Determine the inclination of the plane of the triangle, 
and of the sides (7).—(71) Draw the plan of an octahedron of Sin. 
er” when two of its diagonals are inclined at 26 deg. and 36 deg. 





Srconp Stack, OR ADVANCED EXAMINATION. 


Special Instructions for this Stage (see gencral instructions on 
lhe first page). —By well considering the question he is about to at- 
tempt the candidate will be able to get all his work, without any 
crowding or confusion, on the one sheet of drawing-paper given 
out to him, for he must understand that no second sheet will be 
allowed him. He is not to attempt more than eight questions in 
this paper, and, to obtain a class, at least three of these must be 
from the solid geometry. The relative values of the questions 
are given by the numbers in brackets attached. The constructions 
may be left in pencil, provided they are distinct and neat. They 
must be strictly geometrical, and not the result of calculation or 
trial. The absence of those lines which would be essential to a 
correct solution will show that the figure is worthless, however 
correct the result may appear. Lines parallel or perpendicular to 
others may be drawn mechanically without showing any con- 
struction. 


Plane Geometry.—(80) Find by construction x 


2" in length, (6).—(81) Divide a line 3°5" long into two segments 
so that the area contained by those segments may be 1} square 
inches, (8).—(82) A point P is 1°75" @istant from the centre of a 
circle of 2‘5in. diameter. Draw through P a straight line cutting 
the circle in Q and R, so that Q R shall be twice P Q (10). 

(83). Draw the curve generated by a point on the surface of a disc, 
and #in. from its edge, while the disprolls along a straight line. 
Diameter of disc, 2°5in. (10).—(84) A and C are two points 3°25in. 
apart. Bis a third point 1°25in. from A, 2°75in. from B. Given 
that A and C are the foci of an ellipse, and that B is a point of 
the curve; draw that curve. Only half need be drawn (10).— 
(85) Draw a scale of miles g39455 showing furlongs by the diagonal 
method (10). 

Solid Geometry.—(86) One edge of a cube is 2°5in. long, and 
inclined.at 35 deg. A face perpendicular to this edge has one of 
its diagonals inclined at 25 deg. Draw the plan of the solid, and 
an elevation on a ground line assumed at pleasure (12).—(87) An 
oblique pyramid stands on its base, which is a regular hexagon 

C...F of 1‘5in. side. V is a vertex. The face V A B is 
inclined at 75 deg. to the base, V B C at 65 deg., VCD at 
60 deg. Draw the plan of the solid, and state its height; also 
show the inclination of the face V D E (12).—(88) Draw tlie 
isometrical projection of a block of wood 3°din. long, 3in. broad, 
lin. thick, with a circular hole of 2‘5in. diameter bored through 
its centre (13).—(89) Draw a circle of lin. radius, and take a point 
2‘5in. from its centre. The circle is the plan of a sphere resting 
on the horizontal plane ; the point is the plan of a luminous point 
4in. above that plane. Show the shadow of the sphere cast on 
the horizontal plane by rays of light diverging from the point (15). 
—(90) Ap id has for its base a pentagon of 1‘25in. side, and 
its axis is 3in. in length. Draw the plan of the solid when three 
corners of its base are at heights of ‘6in., 1*lin., 1‘7in. respectively 
above the horizontal plane (14).—(91) A right cone whose vertical 
angle is 40 deg. and axis 3°5in. has the latter inclined at 60 deg. 
Show a plane tangential to the surface, and having an inclination 
of 70 deg. (18). 


SUBJECT I1.—MACHINE CONSTRUCTION AND DRAWING. 
EXAMINER, W. CAWTHORNE Unwin, B. Sc. 

General Instructions.—You are only permitted to answer ques- 
tions from the elementary paper or from the advanced paper, but 
not from both. If the rules are not attended to the paper will be 
cancelled. The candidate is expected to prove his knowledge of 
machinery, as well as his power of drawing neatly to scale. He is 
therefore to supply details omitted in the sketches, to fill in parts 
left incomplete, and to indicate by diagonal shading parts cut by 

lanes of section. Where more than one view of the same sub- 
Joct is drawn no credit will be given unless the different views 
are a projected one from theother. A little consideration 
will enable the candidate to arrange all his work on the sheet of 

aper given out to him; for no second sheet will be allowed. 
The value attached to each question is shown in brackets after the 
question, but a full and correct answer to an easy question will 
secure a larger number or marks than an imperfect answer toa 
difficult one. If you have not proper scales with you, you may 
use the scales engraved on the drawing. The dimensions inserted 
to guide you need not be inserted in your drawing. Four hours 
are allowed. 

First Stace, oR ELEMENTARY EXAMINATION. 


You are only permitted to attempt five questions. You may 
select these from any part of the paper. Read over the general 
instructions before commencing. 

(1) Wrought iron crane hook. Scale, three times that of sketch, 
{10).—(2) Wrought iron crosshead. Scale, 3in. to the foot (15).— 
(3) Cast iron water tank. Only a small part of one corner is to be 
shown as in the sketch. Draw also, if you can, asection through ab 
of the same part. Scale, 3in. to the foot (15).- (4) Belt pulley. 
Section and elevation. Complete the elevation of the whole pulley. 
Scale, 3in. to the foot (20).—(5) Manhole lid and seating. Section 
and part plan. Complete theplan. Scale, 3in. to the foot (25).— 
(6) Connecting rod end, Elevation and section. Scale, 3in. to the 
foot (20).—(7) Cast-iron millstone crosshead, or rhind. Elevation 
and part plan. Complete the plan, and draw, if you can, an end 
view. Scale, 3in. to the foot (15).—(8) Brass flap valve and seat. 
Plan and section. Scale, double that of sketch (12).—(9) Brass 

ump bucket and valve, in section. Draw also, if you can, a plan. 

le, 3in. to the foot (20). 


SeconpD STaGE, OR ADVANCED EXAMINATION. 


You are only to attempt three questions. You may select these 
from any part of the paper. Read over the general instructions 
before commencing. F 

(20) Air pump and condenser, with injection valves, air-pump 
bucket, and foot and delivery valves, in section. To be drawn to 
ascale of one inch to the foot (90).—(21) Slipper guide for hori- 
zontal engine. Partly in section and partly in elevation, and in 
plan. Scale, 3in. to the foot (80).—(22) Bracket pedestal Draw 
also, if youcan, a plan. Scale, 3in. to the foot (30).—(23) Fast 
and loose pulley. In section. Draw also, if you can, the same 
view inelevation. Scale, 3in. to the foot (30).—(24) Steam piston. 
Longitudinal and cross sections, and end view. Scale, 3in. to the 
foot (25).—(25) Wrought iron crank shaft. Side elevation. 
Draw, if you can, an end view also. Seale, lin. to the foot (30).— 
(26) Stutling-box and gland. Complete the section and p 


=25 a being 


Beale, 3in. to the foot (30).—(27) Crosshead and ends of forked 


connecting-rod, Scale, 3in. to the foot (25). 





BRIDGES ON THE BUCHAREST AND GUIRGEVO 
RAILWAY. 


At page 362, we give sketches with details of some of the works 
carried out on this railway, which was opened for public traffic in 
November, 1869. The line was constructed under a concession 
granted by the Wallachian Government to Messrs. J. T. 
and J. Stainforth. It is at present only completed for a single 
line of way, although it may be perceived, from the drawings, that 
the designs have been made with the view of providing for an addi- 
tional line at a future period. The contractors were Messrs. 
Wythes and Longridge, and the bridges, together with all the 
station houses, workshops, warehouses, &c. &c., were designed 
and the drawings prepared in the office of W. McCandlish, Esq., 
the resident engineer being Mr. C. F. Gripper, C.E., under whose 
immediate supervision the works were ably carried out. 

The largest bridge is that over the river Argis, a stream taking 
its rise in the Carpathians, and, throughout the lower part of its 
long course to the Danube, subject to heavy floods in the spring 
season, that rise to a height indicated by the flood line shown in 
the general elevation, Fig 1. The current runs at about 44 miles 
per hour in the floods, and is rendered particularly dangerous by 
the large masses of ice, trees, &c., which are swept down from the 
higher levels at the breaking up of the winter season. 

The first step taken in the erection of this bridge was the con- 
struction of a strong temporary bridge of timber, capable of carry- 
ing the engines and material trains, to which structure there was 
attached ice-fenders in front of the intended site for each pair of 
cylinders, forming the piers A, B, C, D, and E, as shown in the 
general elevation. When this temporary bridge was complete, 
guide piles, eight in number, were driven well into the ground, round 
the site of the cylinders, by a 15 ewt. ram, having a fall of 16ft., 
and a strong waling was fixed inside them. <A platform was next 
constructed on the heads of the guide piles, and about 2ft. above 
the flood level. Three lengths of cylinder composed of plate iron, 
each length being made up of six segments in circumference, over- 
lapping and riveted to each other, were then bolted together and 
slung into position by means of a derrick. They were then 
gradually weighted with kentledge, and the pumps set to work to 
enable the workmen to excavate the inside, each cylinder being 
kept in true position as it sunk by means of wedges, worked from 
the guide piles. Six large angle irons, 5in. by din. by gin., are 
carried from top to bottom of the cylinders over the vertical seg- 
ment joints, and the horizontal joints are also strengthened by 
angle irons 5in. by 5in. by gin., connected together by fin. bolts 
8in. apart. The caps, of cast iron, gin. metal, are made in 
two halves, covered with wethered plates to protect the bed plates 
and roller frames, being thus as useful as ornamental. 

The nature of the bed of this river rendered the sinking a 
matter of considerable labour. There were found therein large 
masses of imbedded trees and roots, upon coming into contact 
with which the water rushed in violently, making it a matter of 
impossibility to keep the cylinder dry by pumping, so that the 
men had to work waist deep in water, and were continually driven 
out half drowned from a blowing up at the bottom. Upon reach- 
ing the gravel bed the cylinder was easily and speedily sunk to 
the required depth. It was then pumped dry, and filled with 
concrete of the very best quality, composed of six parts of broken 
limestone and gravel to one part of the Wouldham Cement Com- 
pany’s cement. This was mixed on a platform over the top of the 
cylinder, and sent as quickly as possible through a shoot to its 
position. Lastly, the concrete was well punned, the process being 
carried on without intermission until it reached the level of the 
lower bed plate of the main girders. The river bed alluded to 
above was composed of a loose shifting sand and clay for a depth 
of about 10ft., underlying which was a stratum of coarse gravel, 
wherein were met the masses of trees and root which proved so 
serious an obstacle to the sinking. These last were mostly of the 
cherry and willow species, as sound and hard as though they had 
been creosoted. In instance of their size, it may be mentioned that 
one trunk was upwards of 3ft. in diameter, and the extent of 
delay caused by their removal was considerably enhanced by the 
fact that out of the ten cylinders composing the piers no less 
than six came into contact with them, causing the water to rush in 
so rapidly as to render all pumping useless, nur could the assistance 
of divers be procured. 

It will be seen from the drawings that the girders are on the 
double triangulation system of vertical and diagonal ties and 
struts. They are entirely of wrought iron, and carry the load on 
the bottom flange. They are not continuous over the piers, but 
rest independently on them in well fitted bed plates, while those 
abutting on the cylinders B and Dare provided with arrangements 
for expansion, as shown in Fig. 3, and further in detail in Figs. 
5, 6, and 10, The girders are so proportioned throughout that 
the maximum working strain per square inch of net section does 
not exceed four tons persquare inch inall parts subjected to tension, 
and three tons in those subjected to compression. The maximum 
span of 104ft. 5}in. is common to the four main girders; the 
two abutment spans are each 32ft. 2fin., and the length of the 
bridge over all is 410ft. 24in. The uniform depth of 10ft. is pre- 
served throughout the main girders, being about one-tenth of the 
span. Thecrossor transverse girders are 10ft. apart, asseenin Fig. 2, 
which is a general plan shown only in part to avoid repetition. 
Fig. 3 is a transverse section of the bridge, with part of the 
wrought iron cylinders in section, showing also the rollers for the 
expansion ends of the girders, and the upper and lower bed plates. 
Laid upon the uppermost angle iron of the first cylinder segment, 
and imbedded in the concrete, are sills of oak, upon which the 
lower bed plate rests as a cushion. A convenient and thoughtful 
addition will be noticed at either end of the rollers to permit of 
the escape of water and the dust gatherings. Each of these vents 
are channels (A and B) in. wide by 4in. deep, running lengthwise, 
and others for the same purpose are provided (C and D) for the 
— bed plates outside the lower flanges, these latter are jin. 
wide by din. deep, and have a drip of gin. 

In Fig. 4 we give an elevation of the movable ends of the main 
girders ; the struts are composed of two T irons, and the ties of 
two bars throughout the length of the bridge, being at this sec- 
tion Gin. by 3in. by jin. for the former, and 6in. by fin. for the 
latter. Figs. 8, 9, and 10 are enlarged sketches of the transverse 
and rail girders, exhibiting the method by which expansion in the 
rail girders is provided for throughout the whole length of the 
bridge ; it is effected by means ofa cast iron saddle-piece bolted 
to the transverse girders by four ljin. bolts, in which the rail 
girder is supported, and can travel thereon to the extent of 

tin. There also is provided a dust and watervent, as shown at G, 
Fig. 8, having an area of lin. by ljin. Fig. 20 is a transverse 
section through one of the abutment spans with an elevation of 
the abutment screw-piles, one of which is driven under each 
girder, and the whole strongly braced together. These piles are 
2ft. in diameter, and the metal is lin. throughout, increased to 
liin. at the lowest segment; the segments, of which there are 
three to each pile, are flanged and bolted together by eight 1}in. 
flange bolts, and the whole pile, thus connected, is filled with 
concrete to a suitable level at the cap. The second pile on the 
left of this figure is not at present in sitd, awaiting the widening 
of the bridge for an additional line of way. Fig. 17 is an eleva- 
tion, Fig. 18 an end elevation, and Fig. 19 a plan of the cast iron 
distance blocks that will be used to connect these centre pair 
piles, and are given upon a detail stale. Figs. 15 and 16 are 
sketches, which both give half-sections of the caps, fully figured ; 
while Figs. 11 and 13 represent, also upon a detail scale, a plan 
and section of the screw-blade, which has a maximum thickness 
at the root of 2hin., and at the edge of lin., terminating in a 
cutting edge; the total diameter of the screw-blade is 4ft. ex- 
ternally, and 1ft. 9fin. internally, with an upper bearing surface 
of about 1438 square inches. 

The embankment at the abutments is tipped round and beyond 
the screw piles to a distance of 3ft. or 4ft. at the top, and terminating 
in a natural slope ; it thus forms an additional ent of stability 





to the pay end na At its foot it is protected by strong 
groin of such form in plan as best to divert the currents, floating 
ice, and the débris of trees and roots, which are swept down the 
river. They are composed of one row of close sheet piling with 
two wales; in rear another row of piles is driven 5ft. apart, to 
which the front sheet piling is strongly braced and tied ; a layer 
of fascines of live osiers is then laid over the whole s; een 
the two rows of piles, held down by heavy stakes and crossheads ; 
a layer of loamy clay succeeds the fascines, then another layer of 
fascines, and so on, alternating to the top of the embankment, the 
last being one of earth. Since the completion of this slope the 
osiers are growing freely over the face, thus forming in themselves 
a very efficient protection to the toe of the embankment. 

The total weight of wrought iron in the main girders, flooring, 
&c., is 310 tons; the cast iron in the pier cylinders, bracing 
girders, &c., amounts to 645 tons, and that in the screw piles, 
with caps and bed plates of piers, is 48 tons, which, with 1°5 tons 
of wrought iron in stays, &c., places the total weight of iron in the 
bridge at 424 tons. From these data it appears that the dead load 
on each of the main girders per foot of their length is 12°8 ewt, 
nearly, which speaks well for the design at the low unit strains 
of four tons tension and three tons compression. 

(To be continued). 








FOREIGN AND COLONIAL RAILWAYS. 


Durine the years 1867, 1868, and 1869, 456 miles of the 
“track” of the Grand Trunk Railway of Canada have been re- 
laid with new rails of a much heavier weight than those originally 
laid; and during 1870 it is proposed to relay about 170 miles 
more, of which fifty miles will be of the best Bessemer steel, made 
specially at the Barrew Works, near Furness. The management 

roposes to run the passenger trains somewhat quicker than 

itherto, and with this object twelve passenger engines have been 
contracted, which are built expressly for passenger service. Six 
of these engines have been ordered from the Baldwin Locomotive 
Works at Philadelphia, and are to be delivered by June; the 
other six have been ordered at Kingston, and are to be very similar 
to those to be built at the Baldwin Works. Application is to be 
made this year to the Canadian Parliament for an Act to incor- 
porate a railway company to construct a railway from a poimt on 
the line between Canada and the State of Maine (as near Lake 
Megantic as the nature of the country will admit), to the Grand 
Trunk Railway, at or near Sherbrooke, and to connect at such 
places as may be agreed upon between the companies interested 
with the European and North American Railway or branch thereof, 
extended from its present terminus in Maine to the province line. 
The Toronto, Simcoe, and Muskoka Junction Railway Company 
will shortly proceed with the construction of its line, which will 
run from some point on the northern of Canada system, at or near 
Barrie to Lake Muskoka. The whole length of the Intercolonial 
Railway will be under contract in the course of the present 
summer, and the progress already made with the works is con- 
sidered satisfactory, although some of the contracts have had to 
be relet. The line will be partially opened for traffic before the 
close of 1871. With the view of securing greater economy in 
construction, the commissioners appointed to carry out the line 
advocate the crossing of the Miramichi at a point where the river 
diverges into two branches. Most of the bridges on the line are to 
be built of wood, but at Trois Pistoles, Metis, Restigouche, 
Nepessiguit, Miramichi, and Folly River, iron will be employed for 
bridges ; these latter structures will be very long and high. 

An early completion of the Chesapeake and Ohio Railroad across 
the Alleghanies is among the things promised in the United States. 
It is expected that the Grand Rapids and Indiana and the Fort 
Wayne, Jackson, and Saginaw Railroads will be completed and 
running into Fort Wayne by the middle of July. The South 
Pacific Railroad has been finished to Mansfield, 218 miles from St. 
Louis, and will be completed to Springfield by May 1st. The 
Kansas Pacific Railway Company has completed its road to Kit 
Carson, 84 miles west of Sheridan, and 487 miles from Kansas 
City ; the works are to be pushed on rapidly to Denver, that point 
being expected to be reached early in the fall. The contract for 
the superstructure of the great St. Louis Bridge, which is to be 
completed by October 1st, 1871, has been let to the Keystone Bridge 
Company, of Pittsburg, at 1,500,000 dols. The New Yor 
Utica, and Ogdenburg Railway Company has been organised. The 
line is to run from Monticello on the Erie road to Utica, 120 miles; 
the cost is estimated at 12,000,000 dols. 

Although through passenger traffic has been commenced between 
Calcutta and Bombay vid the Great Indian Peninsula and the East 
Indian Railways, it is worthy of note that the section of the Great 
Indian Peninsula, falling into the East Indian system at Jubbul- 

re, is not yet complete. Thus a good deal of work has yet to be 

one upon that magnificent structure, the Towa Viaduct. Com- 
munication between England and Calcutta is, nevertheless, 
materially improved, even under present circumstances. This com- 
munication will be still further accelerated when the Mont Cenis 
Tunnel is finished; and we may observe that at the close of 
March, 12,127 yards of this great work had been completed, leaving 
1451 yards still to be pierced. At the present rate of progress, 
the process of tunnelling, properly so called, will be completed by 
February, 1871. There is, then, little doubt that trains will be 
running through the tunnel before the close of 1871. 

With regard to railway progress in the Australian colonies, we 
may note that a survey is about to be made for aline between 
Brisbane and Ipswich, so as to complete the chain of communica- 
tion between the Queensland capital and Warwick on the one side, 
and Dalby on the other. Surveys of a similar line have been 
waged made, but it is thought that the cost may be reduced 

y a different route being followed. The ‘‘main line” of Tas- 
mania is in abeyance, pending the results of a conference with 
capitalists in England as to a railway bill which passed the Tas- 
manian Legislature last session. e Launceston and Western 
line ae is progressing, and tenders are likely to be called 
for for the erection of stations and the terminus buildings at 
Launceston. Mr. Andrews is progressing with his contract for 
the remaining portion of the line of the Deloraine and Mersey 
Company (Tasmania). The Provincial Government of Otago (New 
Seateadh hes invited tenders from any company willing to under- 
take the construction of a line from Dunedin to Balclutha, a 
distance of fifty-one and a-half miles. The Provincial Government 
is empowered to guarantee interest at a rate not exceeding 8 
per cent. per annum on the paid-up capital of any company which 
may be formed for the construction of the speared line, tothe extent 
of £400,000 of such capital, for a period of fifteen years from the 
commencement of the works, The iron trades of Sydney, New South 
Wales, have been agitating for the local manufacture of railway 
matériel, and have urged upon the colonial Government the im- 

ortance of retaining the manufacture in the colony. The New 
South Wales Minister of Works, on visiting Bathurst recently, 
gave a promise—a promise in which he was backed up by Whitton 
—that an extension line to Rydal should be opened early in De- 
cember, 1869; from various circumstances, however, the extension 
still remains unfinished. The Moanataiari tramway, constructed 
for the development of the Thames Gold-fields, in the province 
of Auckland, New Zealand, is about three-fourths of a mile in 
length; in this short distance the line rises 1100ft. with nine 
sections or levels, and it is constructed on the wire-rope or self- 
acting principle. Tenders for the construction of sixty miles of 
the North-Eastern Railway of Victoria were called for in the course 
of February; as has been already stated in THe Encuveer, this 
line is expected to be completed at acomparatively moderate cost. 
A “South-Eastern Railway” bill eens oe Bb per cent. per 
annum interest, to a com) ready to undertake the construction 
oy ates labwom 130 andl YA elias in. Someth, baa t 
committee in the South Australian Legislative mbly, 
to £4500. ‘Mr. Wallace, representative of an English company in 
to L 4 representative of an ish company 
the colony, declined to take the enterprise up on pe well 
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RAILWAY MATTERS. 


‘HE North-Eastern Railway Company have established an in- 
crease in receipts this half year of £175,000, as compared with 
the corresponding period of 1869. 

At Botley station, on the Portsmouth line, on Monday, Mr. 
Moore, an inspector in the employment of the South-Western 
Railway Company, in stepping out of the way of one train, was 
knocked down by another and instantaneously 

A SPECIAL general ge | of the Great Northern and Western 
of Ireland Company was held on Wednesday to consider a bill now 
before Parliament for leasing the line to the Midland Great West- 
ern of Ireland Railway Company. After some discussion the bill 
was agreed to. 

A FIRE took place early on Tuesday morning on the siding of the 
Great Western Railway station at Bristol Twelve luggage trucks 
were completely destroyed, and eight others burned almost beyond 
repair. One of the trucks contained about £1000 worth of cloth, 
and in all the others there was valuable property. 

Tue Great Northern Company, at a special meeting on Tuesday, 
unanimously approved of a bill to extend the time for the purchase 
of lands and for the construction of the Halifax and Ovendon 
Junction Railway, and to vest the said railway in the Lancashire 
and Yorkshire and the Great Northern Railway companies. 

TuE Northern Extension Railway of South Australia has been 
opened for general traffic beyond Chinkford. The Victoria 
Government has instructed its Agent-General in London to pro- 
cure six passenger and eight goods locomotives for the new lines 
in contemplation in Victoria ; sixty engines in all will be required, 
but it is proposed to manufacture six in the colony. 

Ir is high time some steps were taken to abate the nuisance 
arising from the open sewer crossed by the Brighton Railway near 
the Rotherhithe New-road. The frightful odours emitted from this 
open drain have year by year increased in offensiveness, and they 
are now perfectly unendurable. It is a mystery how anything so 
dangerous to the health of a populous district, whilst it daily 
offends many thousands of railway passengers, can have been so 
long permitted. 

On Monday an alarming accident happened to an excursion 
train running from Cleckheaton to Blackpool. Whilst the train 
was running down an incline between Blackburn and Hoghton, a 
tire broke and instantly upset four carriages crowded with excur- 
sionists. A scene of the wildest excitement followed ; it is stated 
between thirty and forty persons were found to be seriously injured. 
Those needing immediate surgical aid were removed to the Black- 
pool Infirmary. 

THE railway from Geneva to Aunumak was a few days since the 
scene of a fearful occurrence. An immense mass of snow and ice 
became detached from the Glacier of Monthoux, and fell upon a 
train that was passing at the moment. The last three carriages 
were crushed to fragments. Three passengers were taken out 
dead, and five others were more or less seriously injured. The 
disaster would have been much greater but for the presence of mind 
of the engine-driver, who, perceiving the falling avalanche, applied 
the full power of steam, and thus saved a portion of the train. 


AT a special meeting of the Poole and Bournemouth Company, 
held on Wednesday, the solicitor read the heads of a bill for ex- 
tending the time for the completion of the Poole and Bournemouth 
Railway, and for authorising the company to run over other rail- 
ways, and for other purposes. The time was extended for eighteen 
months for the panies’ of lands and cempletion of works, with 

wer to run over the South-Western Railway from Wimborne to 

rchester, and on the Poole branch of the South-Western Rail- 
way, in accordance with the Act of 1866. The bill was unani- 
mously approved. 

M. Dievuponné recently exhibited in France the model of a 
small engine heated by means of petroleum. This locomotive carries 
2000 litres of oil in the tender, a hand-pump forcing the oil into a 
smaller reservoir near the boiler. The process of lighting the oil 
is said to be neither difficult nor dangerous, owing to the oil being 
kept in compartments, a small quantity only being lighted at one 
time, then another division, and so on until the whole furnace is 
alight. This engine consumes its own smoke perfectly ; it is said 
to be extremely easy to drive, the driving apparatus being very 

i . A larger locomotive with some small improvements has 
Sinsp boom ball, amhben atinally draws ordi trains on the 
railway between Epernay, Kheims, and Bar-le-Duc, It drewa 
train of fourteen carriages with ease, and has already travelled 
over 2000 kilometres (about 1250 miles) without accident. The 
consumption of oil was 35 per cent. less by weight than that of 

ood patent compressed coal ; 1 kilogramme—a little more than 
lb. —of oil produced twelve pe (251b.) of steam. The 
same system has been applied with success to the yacht Puebla. 

On Wednesday last week the ceremony of opening the line which 
runs between Darlington and the village of Barton, in Yorkshire, 
took place. Some time since a company, with Mr. H. K. Spark as 
chairman, was formed to work the almost inexhaustible supplies 
of limestone in the neighbourhood of Barton and Merrybent, for 
the purpose of supplying the Cleveland district with this necessary 
perk ar in fluxing the iron ore, all the stone being at present 
brought from S ope in Weardale. It was rightly judged that 
with a material of first-class quality, twenty or twenty-five miles 
nearer, great success would be secured to the new company, who 
have also copper mines at Merrybent, which promise most favour- 
ably. The fine leaves the Barnard Castle Railway abouta mile 
from Darlington, and passes over about 64 miles to its terminus. 
The cost has been about £7500 per mile. The engineer is Mr. 
Quelch, the contractors being Messrs. Jones and Co. and Todd and 
Uffiey. The line presents no very heavy engineering difficulties. 
It is not yet completed beyond Barton, but is being pushed on to 
the copper mines at Merrybent, through limestone rocks. It is 
not intended at present to embrace passenger traffic. 

Tue opening of the Quayside Branch Railway at Newcastle 
quietly took p: on Wednesday last week, although the event 
was one of great commercial importance to Newcastle and the 
neighbourhood. A truck and an empty carriage were drawn 
along the line as far as the sixty-ton crane by two horses, and, 
after the former had been loaded with goods and the latter filled 
with passengers, they were drawn along the quay and up the line 
by an engine. Beyond the firing of a few guns no demonstration 
of any kind took place. The line was completed about three 
years ago by the North-Eastern Railway Company. It 
at the east end of the tunnel which goes under what was formerly 
called the Shields turnpike road, and a portion of erm J Villas, 
near the top of Gibson-street. From this — it extends nearly 
in a straight line, but with a considerable incline to Stepney 
Bank, where a tunnel which is excavated through the solid clay 
goes with a heavy curve all the way through the eastern portion 
of the ground known by the name of the “ Battle Field ;” again 

assing under the Shields turnpike between the top of the Cut 

and St. ne’s-row, and emerging on to the quayside, 
immediately below the Old Ropery, a little to the west of the 

Hamburg Steam - Here, in a large of ground ex- 
tending as far along the quay as the Old Gasworks (now the 
foreign cattle sanatorium), a considerable number of shunting 








NOTES AND MEMORANDA. 


Ir is asserted that, within a circuit of 125 miles around the 
celebrated white sulphur springs of West Virginia, there is more 
iron ore than in the whole of Great Britain. 

To preserve animal substances from decay, glycerine is now 
substituted for alcohol in collections of natural history, and it 
is employed to keep many articles of food from undergoing decom- 
position. 

One of the largest telescopes in the world, it is well known, is 
owned by the Chicago University. Scientific Opinion says that the 
destined work of this wonderful instrument is to make, in con- 
nection with nine chief observatories of Europe and America, an 
entirely new catalogue of 250,000 stars, determining the right as- 
cension and declination of each particular star. 

THE United States Commissioner of Mining, Mr. Raymond, in 
his report to Congress, estimates the bullion product of 1869 
as follows :—California, 20,000,000 dols.; Nevada, 14,000,000 dols. ; 
Oregon and Washington, 4,000,000 dols.; Idaho, 7,000,000 dols. ; 
Montana, 12,000,000 dols. ; Colorado aud Wyoming, 4,000,000 dols. ; 
New Mexico, 500,000 dols.; Arizona, 1,000,000 dols. All other 
sources, 1,000,000 dols. Total, 63,500,000 dols. 

THE muscles of the human jaw exert a force of 5341b. The 
quantity of pure water which blood contains in its natural state is 
very great, it amounts to almost seven eighths. Kiel estimates 
the surface of the lungs at 150 square feet, or ten times that of 
the external body. The blood isa fifth the weight of the body. 
A man is taller in the morning than at night to the extent of half 
an inch or more, owing to the relaxation of the cartillages. 


Wuhat is the cause of the inferiority of coke iron to charcoal 
iron ? And why is the charcoal iron of certain countries of Europe 
inferior to that of Sweden and Russia? From investigation of the 
composition of cokes, and the coals which produce them, and of 
the woods of different kinds employed in Sweden and other 
countries of Europe, M. Berthault has come to the conclusion that 
this inferiority proceeds mainly from the insufficiency of the salts 
of potassium and sodium which are employed in the fusion of 
iron. 

CoMMERCIAL soda is very frequently adulterated with sulphate 
of soda, Asa quick means of detecting this, Hager recommendsa 
solution of one or two parts of chloride of mercury in one hun- 
dred parts of alcohol of 80 per cent. Small pieces of the soda are 
spread over the bottom of a porcelain vessel, so that they do not 
touch each other, and the solution of sublimate is poured over 
them. Ina few seconds, the soda crystals are coloured reddish 
brown, while the sulphate of soda remains colourless, The solu- 
tion is not coloured by the process in the least, and can be used 
over and over again. 

AT Wheal Owles meeting Mr. Boyns, the purser, in his observa- 
tions on the various workings of lodes throughout the mine, 
referred to the discovery of oxide of uranium on the Wheal 
Edward lode. This is well known to be very valuable. Mr. 
Boyns stated that he had sold 5 ewt. of it at 3s. 3d. perlb. He 
believed they could soon raise pretty much of it, and considered, 
when properly dressed and brought into its pure state, fit for the 
market, the metal would be worth over £500 per ton. With reference 
to the discoveryof uranium, a correspondent of the Mining Journal 
states that Mr. William Jory Henwood, F.G.S., &c., who may be 
considered one of our greatest authorities on all matters connected 
with geology, found phosphat uranium—uranite—on Great 
Wheal Edward lode (which isin the seaward portion of Wheal 
Owles), during the former working, about forty years ago. 

ACCORDING to a contemporary M. A. Valenciennes, of the 
chemical works at St. Denis, near Paris, has lately prepared 
metallic manganese and several of its alloys. The former obtained 
by the reduction of pure binoxide of manganese in a magnesia 
crucible, formed a brittle and very hard button. Immediately 
after breaking it, the pieces were as white as cast iron, but more 
rapidly oxidised by the air. <p shows great affinity for 
copper. Valenciennes prepared alloys of copper and manganese, 
containing from 3 per cent. to 20 per cent. of manganese, all of 
which resemble very much the copper-tin alloys (bronzes), being, 
like these, hard, sonorous and easily fusible. The alloy, contain- 
ing 15 per cent. of manganese, is grey, very hard, brittle, 
fuses like bronze, is easily cast into moulds, and remains un- 
changed for some time. The alloy with twelve per cent. of man- 
ganese is also brittle and very hard, grey after being turned, but 
soon becomes yellow as brass. 

THE boulevards of Paris are planted with trees, many. of 
which were, however, destroyed during the revolution of 1 
New trees were, therefore, planted, and their growth fostered with 
an amount of skilful attention that has produced astonishing re- 
sults, when the natural disadvantages are taken into consideration. 
The trees are planted in loam that been previously mixed with 
sand, and transported to the city. This is contained in large re- 
ceptacles, lined with brick, sunk below the surface of the footway, 
and coated over with cement. They form, in fact, gigantic water- 

ts ; and into them are condu the roof drains of each house 

lock, from which the earth derives its water supply. These 
basins or flower-pots are built of capacity sufficient to admit of 
considerable expansion on the part of the roots of the trees. An 
ornamental circular iron grating, set flush with the footway, is 
placed over these basins and around the trunks of the trees. This 
admits of air for the proper support of the roots. 
_. ORpDrNAky illuminating 5; gas is often of an inferior quality, and 
it has been proposed to add to its value by passing it through 
some volatile liquid near the point of consumption. The hydrogen 
of the gas takes up carbon and burns with a brighter flame. Ke- 
cent experiments have been tried with other fiquids than those 
oe y known, and the results have been so satisfactory that 

opes are entertained of being able to employ some of the new 
mixtures for photographic purposes. If we pass hydrogen through 
zinc ethyl, it takes up a quantity of zinc mechanically and burns 
with « brilliant flame. If chloro-chromic acid be substituted for 
the zinc ethyl, some chromium iscarried off with the hydrogen, and 
the light is more brilliant than before, and is said to have powerful 
actinic _—. Chloride of titanium also produces fine effects, 
and if the research were to be continued, other liquid compounds 
of the metals would be found to yield similar results. The 
chlorides of silicon and of iron ought to be tried. The results ob- 
tained appear to confirm the theory that the light comes from a 
solid incandescent substance in the flame, and hence a metal can 
be advantageously substituted for the carbon commonly employed. 


THE application of bisulphide of carbon, according to Sidot, 
renders wood very sonorous and makes it an excellent conductor 
of heat and electricity. Sidot passed vapours of bisulphide of 
carbon over pieces of wood in a porcelain tube; first in the cold, in 
order to expel the air, and then at high, temperature, the tube 
being slowly and gradually heated for an hour until it was red 
hot. The various kinds of wood yield by this treatment a coal 
which is not s sed by the most sonorous substances known. 
Sidot made a bell of oak wood, and subjected it to this treatment 
with bisulphide of carbon. The sound it gave after the process 
compared iavourably with that of a metallic bell of equal diameter. 
The hardest kinds of wood seem to produce the purest and most 








lines are laid —_ a a wall of this enclosure =<" a 
opening, through which the wagons are on to the 
double tramway line, which is laid nearly the whole length of the 


uay, within a few yards of its to be lad ith goods 
pm the sides of vessels. The line been seibeniiel by the 


har us tones. Oh account 6f its capacity of conducting heat 
and electricity, Sidot recommends the coal prepared in this manner 
for use in Bunsen’s galvanic batteries, and for pencils of electric 





North-Eastern Railway Company under parliamen wers, at 
a great outlay, and the patience with which ne oft-abused 
directors of the company endured the delay occasioned by the 
corporation of Newcastle not even entering upon their portion of 
the work—the laying of the lines along the quay—until ve 

seem, ha bon moto than nce commented spon inthe eoeadl 





lights. Such pé give a much intenser light than those made 
from the erp ‘ite of retorts ; they become gradually white hot 
th hout their whole mass, without burniug at a single point, 


and cool down immediately as soon as the fire is removed. Linen, 
hemp, cotton, paper and silk behave similarly to wood, and the 
action of methylated spirits (wood naphtha), hydrocarbons, Xc., 
resembles that of bi of carbon. The 


has a greater power for gases. 





superficial metallic 1 is denser than ae and ent | 
me’ common charcoal, and | 
absorbing 


MISCELLANEA. 


M. Pav Bare is about to publish a work on dynamite, ita 
manufacture and employment in mining. 

THE restoration of at Worcester Cathedral is standing for want 
of funds, and £15,000 are required to complete the works. 

THE addition to the railway system of the United States during 
the past year was 6588 miles, a total nearly twice as large as in 
any previous year. 

A Prospectus has been issued of the Dorsetshire Clay Pottery 
Company (Limited), with a capital of £40,000, in shares of £5, to 
lease an estate and works at Wareham. 

Coa has been discovered by Mr. Blandford at the village of 
Korba, in the Belaspore district of the Central Provinces, The 
seam is 100ft. thick, and the coal of excellent quality. 

THE Haverfordwest and Wexford cable has again parted, and 
until it has been repaired there will be some delay in the trans- 
mission of messages between this country and Ireland. 

THE following appointments have been made at the Admiralty : 
Mr. Thomas Witt, chief engineer to the Indus, additional for the 
Tenedos ; Edmund Rivers, chief engineer to the Royal Alfred. 

THE Metropolitan Board of Works has decided that the name 
Victoria Embankment shall be applied to the Northern Thames 
Embankment, and Albert Em ent to that on the south side 
of the river. 

A MONUMENT to John — at Weil der Stadt, the birthplace 
of the great astronomer, will be uncovered on the 24th inst. Sub- 
scriptions have been received from all parts of Germany, France, 
Russia, and even North America. 

Tue Great Eastern arrived at Sheerness on Wednesday morning, 
about seven o’clock, and was at once taken to her old moorings in 
the harbour by Navigating Lieutenant Brockman, the Queen’s 
pilot. She is in excellent condition. 

THE steamer Dacia, of Hull, chartered to take the telegraph 
cable to the West Indies, has been totally lost near Bermuda. 
> freight, and cargo are insured for about £270,000, mostly 
with the companies. There is a hope that part of the cable may 
be recovered. 

THE project for a cable to connect California and Asia, which is 
urged by Mr. Cyrus W. Field, is meeting with some opposition in 
Congress. There is no objection to incorporating a company for 
the laying of the cable itself, but there is opposition to the granting 
of any land subsidy. 

Le Nord publishes a Board of Trade order at St. Petersburg, 
by which vessels carrying petroleum are prohibited entering the 
Neva under heavy penalties, unless they hoist a red flag, as if they 
were laden with powder. The harbour-master is then to take 
special charge of these ships. 

One of Thomson’s patent steam omnibuses has begun to run 
regularly between Edinburgh and Portobello, a distance of about 
three miles. The omnibus is constructed to carry sixty-five 
passengers —twenty-one inside and forty-four outside. The trips 
already made have been very successful. 


On Monday John Brierley, a workman at Messrs. Fletcher's iron- 
works, Litchurch, Derby, was apprehended for stealing luggage off 
the Midland Railway platform at Derby, and on his house being 
searched it was found full of the proceeds of a long series of rob- 
beries from the station and from his employers’ works. 


In spite of the Government guard on land and at sea, Mr. 
Henley seems to have succeeded in landing his cable a+ 7 >rsey. 
The shore-end, however, has not been connected on tic beach, 
which has not been disturbed. Itis supposed that the seaward 
shore end of the old cable, long since buried in the sand, was fished 
up and spliced. 

M. E. Decatsye has presented to the French Academy a note 
on the use of the sewing machine and its influence on the health 
of workwomen. He considers that the ill effects of working 
with the sewing machine have been greatly exaggerated, and that 
the health of women working with the machine is quite as good 
as that of needlewomen. 

THE blast furnacemen employed at Consett Ironworks have hada 
conference with the manager relative to the dispute about the 
Sunday labour, and an amicable settlement was arrivedat. With 
the modern blast furnaces ten hours’ cessation from labour on the 
Sundays, the time asked by the men, could not be granted by the 
company, and when that was shown tothe men concessions were 
made on both sides. A strike has consequently been averted. 

Ir is reported that M. Sauer, a surgeon dentist of Berlin, after 
having performed various comparative experiments with anzsthetic 
substances, has come to the conclusion that the very best is a 
mixture of protoxide of nitrogen, chloroform, and atmospheric air. 
He considers this compound to be free from the dangers attendant 
on the use of either chloroform or the protoxide alone. The pro- 
portions which he advocates and employs are the following :— 
Liquid chloroform, six es ; atmospheric air, three-quarters 
of a litre ; and protoxide of nitrogen, sixteen litres, 

Ir has already been announced that the scheme for the com- 

letion of St. Paul’s, commenced by the late Dean Milman, has 
ately been revived, and is now being prosecuted with consider- 
able vigour. A very influential committee, consisting not only of 
auneal te leading men in the City, but of persons high in Church 
and State, and distinguished for their knowledge and practice of 
art, has been appointed, and is now hard at work. A public meet- 
ing in furtherance of the scheme will be held at the Mansion- 
house, under the presidency of the Lord Mayor, on Wednesday, 
the 13th of July. 


THE accounts of the Great Indian Sambhur Lake salt experi- 
ment continue to be very satisfactory, and there is reason to hope 
thateven from the commencement the favourable results anticipated 
from the measure will be assured. At no distant time hereafter, 
when by means of railways and water communications salt is de- 
livered throughout the greater part of India at one uniform rate, 
even considerably less than those which rule at present, it will 
become, after land, the greatest and most legitimate source of 
revenue, and will more than take the place of opium in the budget 
of the financier of the future. 

THE report of Hooper’s Telegraph Works (Limited) states that 
the first section, consisting of 1098 miles of the China cable, manu- 
factured for the Great Northern Telegraph China and JapanExten- 
sion Company, has been completed, and paid for according to 
agreement, and is now bei yma to the company, by which 
it will be laid between ‘io Kong and Shanghai during the 
autumn. The manufacture of the remaining 1198 miles, being the 
second section for submersion between Possietta and Shanghai, 
will be completed before the end of the year. Out of the profits 
already earned, after writing off the whole of the preliminary 
expenses, the directors recommend payment of an ad interim 
dividend, free of income ‘ax, of five shillings per share, being at 
the rate of 15 per cent. per annum on the average capital paid up to 
the 30th of June. 


Mr. W. J. Cursttt, the secretary of the Mont Cenis Railway 
Company, makes the following statements in the J'imes in relation 
to the working of the line:-—‘“‘The India mail vid Brindisi has crossed 
our line since the 15th October, 1869, and notwithstanding a most 
sevére winter—at times the snow even interrupting the passenger 
traffic— the mail has always been carried thro without a single 
exception. From the lst November, 1869, to the 20th of May this 

ear the railway has carried 18,896 passengers, and since the open- 
ing of the line, June 15th, 1868, there has not been an accident in 
the passenger service, with the exception of delays caused from 
the accumulation of snow during the severest part of the winter. 
The company has at the present moment eighteen engines in the 
service, four of which have been recently added ; these are built 
by Messrs. Cail and Co., and are of a very powerful description.” 
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For some time past much pressure has been put on the Lords of 
the Admiralty to induce them to use North country coal instead 
of, or in conjunction with, Welsh smokeless steam coal. North- 
country coal has been tried in the navy over and over again; and 
although it is quite certain that it can be burned almost 
without smoke, yet its use has been practically a failure 
in the navy. The boilers are not fired with care, and smoke is the 
result, and smoke is a fearful nuisance in the navy. It ultimately 
became evident that unless some means were adopted of insuring 
the combustion of the smoke produced in the furnace, North- 
country coal would not do for the navy. 

Now the late Mr. Williams laid it down as an axiom that smoke 
once produced could not be burned, and he proposed to prevent its 
formation by the admission of air through the fire-door. All kinds 
of perforated doors have been tried in the navy, but not one has 


been found to,answer when the boilers are worked up to their full | 


capacity, Mr. Williams’ plans being thus fara failure, it remained 
to be seen whether any other plan could be adopted. In the end 
two of her Majesty’s ships were fitted up with the arrangement 
shown in the annexed engraving, the grates, in the case of the 
Urgent, the lowest in our cut, being shortened from 7ft. 5in. to 
5ft. 9in., and air admitted through the bridge. 2, x are hinges on 
which the air flat turns when the air has to be taken out, and we 
understand that the result has been satisfactory; the boilers 
make steam freely, the consumption of fuel is diminished, and 
the evolution of smoke from the funnel is almost totally 
stopped. North-country, therefore, once more bids fair to rival 
Welsh coal. 

The details of the systems adopted are so clearly 
scarcely any explanation is needed. 


shown that 


LETTERS TO THE EDITOR. 


( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





CENTRIFUGAL PUMPS. 
Smr,—The value of the centrifugal pump as a mechanical 
contrivance for raising water is well known, especially if the 
height is limited to thirty or forty feet. But reliable rules for its 


construction are not, to my knowledge, to be found in any treatise, | 
or in any of the numerous patents which have been taken out. | 


In fact, it would appear that the manufacture of these pumps 
rests with a few makers whose rules are empirical, or, in common 
parlance, “of thumb.” The velocity of the periphery of the disc 
was clearly ascertained in the early experiments of the late Mr. 
Appold, but although he gave a good curve to the vanes, the sides 
of his discs were unfavourably formed. That which is now desired 
is to have a tolerably certain rule, by which, given a certain dia- 
meter of disc and a certain number of revulutions, the diameter of 
the entering orifices, the width of the discharge on the periphery, 
the best form of the curved vanes, and the most advantageous 
number, can be ascertained. 

Within the disc two operations are performed by the centri- 
fugal force communicated to the vanes; the water resting upon 
them is ejected into the shell, when a partial vacuum is formed, into 


which the ascending column of water acted on by atmosfheric 
pressure rushes, to be again urged into the shell. To prevent 
undue friction in the pump the relative areas of the pipes and pas- 
sages for the water, and its propervelocity, must be carefully studied. 
| _ Linvite you to open the pages of your valuable periodical to the 
| discussion of this subject, as Iam sure it will excite great interest 


| with very many of your readers, amongst whom I am one of the 
oldest. o. B. 
London, 31st May. 
SPRINGS, 
Sir,—Having ) springs, like the en- 
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teaching be an inducement to them to send their children to school ? 
I think not ; the religious question seems to be of recent date; and 
if we could only divest the subject of this ditliculty, on the rest I 
think all parties agree. 

Mr. Mallet seems to think that if we teach a child to read and 
write and the use of figures, the moral part must follow as a natural 
consequence. This I think will scarcely stand the test. 

Naturally man isadouble creation. When God breathed on man 
the breath of life he became a living soul, and that this soul out- 
lives the body has, as far asI can trace, been acknowledged by 
every race and creed. The spiritual part of us must not then be 
neglected; if it is, we only train one part of the child, and that the 
most perishable. Seeing, then, that there are two distinct principles 
in man, we must not sacrifice one part to the other; if we do we 
err. To exalt theanimal in the hope of expanding the spiritual 
seems to me something like letting the child drink when it requires 
solid food. I agree with Mr. Mallet that the cleric has made it a 
point to keep the people with whom he has to deal as much in the 
dark as possible; but is this the fault of religion, or does it owe its 
origin to selfishness ? 

The first and prime law of the animal part of us is self-preserva- 
tion. Of this we have multitudes of proofs extending from the 
cradle to the grave, and it is when this natural selfishness becomes 
an ally with other animal passions of growth that the most re- 
deeds are done; and I know of no system of mathematics 


volting 
ig 


| that warns us against these our great natural enemies ; neither is 


| laws of man, I will now return to the cleric. 


there anything in learning to read or write that will act as a beacon 
to guide us from these rocks. 

ing briefly glanced at what I consider are the natural leading 
He is a man of like 
ions to ourselves, and if we could ascertain the reason why an 


li 


ove ewhelming proportion of these gentlemen have become ministers, 


iall tind that their leading motive was to secure a good living 
wii the least possible exertion and risk; and this being the case, 
can we wonder that theirs is the rule of misrule? But the fault is 


| in the agent, not in the principle. 
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| closed, to repair, I shall be glad if > correspondent could | 
| inform me of a motod to temper such. S. ¢ 
| May 001! i 
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Srre,--1Ié was with pk impression of last 
Friday that Mr. Mallet h: i sion to his views on 
the above subject, and I tru: e will be followed by 
many of his able contemporaries, as I am afraid that this subject 
will not get that thorough sifting it deserves, and it is one uf vast 
importance to the rising generatiqn and the future welfare of the 
country at large. 

No unprejudiced man will, { think, deny that the present mode 
of training the bulk of our children is very far from what it ought 
to be, and this acknowledged, the next thing is how or why is it 
bad? Are we to come to the conclusion that because the teaching 
of creeds forms a part of the present system that from this source 
springs our national ignorence? or isit because the Bible is read in 
our national schools? Do the poor keep their children away from 
school on this account, or will the exclusion of the Bible or religious 
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Seeing that these gentlemen have the means of working a national 
injury, can they not by wise legislation be ma’e agents of good ? 
They are a learned body, and I think it will be a national loss not 
to make use of them in one way or the other. 

In conclusion, I firmly believe that any system of education that 
entirely leaves out the spiritual, and makes the animal predomi- 
nate, will, in the long run, be a national misfortune. A. B. 

Accrington, May, 1370. 








THE WHITWORTH SCHOLARSHIPS, 
Sir,—I enclose you the papers in two subjects included in the 
competition for the Whitworth scholarships. You may, or may 
not, consider them of sufficient general interest to be worth repro- 
uction. Some of youryounger readers occasionally work such papers 
up conscientiously. For instance : most, if not all, of the questions 
propounded by “ Tyro” in a recent number are extracted {from 
an ‘‘ Indian Public Works” examination paper published by you 
last July. I am rather curious to know how many 
out of the first hundred skilled draughtsmen, earning from 
30s, to £3 per week, could gain half marks in the ‘‘ Geometry” 
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papers ; and how many, out of the same number of lads, 
. or 15s. per week as “‘ tracers,” would find any difficulty in 
—— off the paper on ‘‘ Machine Construction and Drawing?” 

may remark that to ‘‘ qualify” as a competitor for the Whit- 
worth scholarships, it is necessary to obtain a ‘‘ second class ” in 
the former subject, while the latter is entirely optional. The 
ingenuity of the “‘Science and Art Committee” in thus handi- 
capping the students at their own schools, and weighting those 
who are tically stadying engineering, is worthy of all credit. 
I will only add that “steam” and ‘‘ mining,” both of them sub- 
jects in which the Science and Art Department hold examinations, 
do not count a mark for the Whitworth scholarships, ——— 
because any one who has studied them practically would have suc 
an unfair (?) advantage over those who have merely ‘‘ crammed ” 
them, I thank you for your kind insertion of my last letter on 
this subject. ONE OF THE COMPETITORS. 

May, 1870. 

[The examination papers referred to in our correspondent will 
be found in another page.—Eb. E.] 


Srr,—About two years ago I was induced to give up my situa- 
tion and study for the Whitworth scholarships. I tried the 
examinations last year, and took what is known as the advanced 
grade in all the subjects ; though I was unsuccessful, yet I stood 
pretty high in the list. 

I again went to the fitting for about six months. Last winter I 
thought, from my previous success, that I would have a very good 
chance if I tried again, so I gave up work and studied all winter. 
The theoretical examinations are just over, and I must say a more 
unfair set of examinations could not possibly be conceived. The 
candidate has to decide about six weeks before the examinations 
commence what grade he wishes to be examined in. Now, 
having passed in the advanced grade last year, I thought I might 
try for honours this year in some of the papers. But I will have 
to pay for my boldness. The committee issued a new programme, 
which I received the day on which the examinations commenced, 
and to the mathematical examinations they have added geome- 
trical conics, geometry of three dimensions, differential equations, 
calculus of finite differences. Now, of course, not having studied 
these subjects, I expect to get plucked in mathematics, and since 
I spent the greater part of my time on the mathematical part of 
the examination, I may say that my six months’ work is com- 
pletely lost. They say that they will add ‘“‘ steam” next year. 
Now I think since they added so much to the mathematical 
examination without any warning, they might safely have added 
** steam” this year, since it is a subject of which every engineer 
knows something. 

Then Professor Tyndall’s papers on physics—such papers! only 
five questions in each ; no doubt these five questions were quite 
sufficient for the three hours if you happened to know them, but 
if you did not all you knew of physics went for nothing. Last 
year he allowed you to take questions out of the three grades, and 
I entered myself for honours on the faith of this ; but it was quite 
altered this year, you only got these five questions. 

The same remarks hold, with perhaps one or two exceptions, for 
all the honours papers ; they do not give sufficient choice of the 
questions, 

This year the elementary and advanced papers were printed 
together. What was the reason the parties who took these papers 
were allowed a choice, whereas those who had entered rv te 
for honours were allowed none? I could have undertaken to have 
passed the advanced examination with almost full marks, whereas 
in the honours in some papers I will be allowed very few. 

I would ask is this fair? I think it would be but justice to 
allow those who are plucked in honours, and who have previously 
passed in the advanced, at least the average marks obtained by 
those who took the advanced. 

Last year I knew two candidates, who had both first-class 
honours from a university, who entered themselves for honours in 
mathematics, but they both got plucked ; so that the merest tyro 
in mathematics, who knew Euclid and algebra, got more credit in 
mathematics than they did. 

I give Sir Joseph Whitworth every credit for his patriotic 
munificence, but I consider he madea great mistake when he gave 
the management of the scholarships to the Science and Art De- 
partment. They conduct their examinations on the payment by 
results system, which may do for schools, but which is very un- 
fair when it is applied to a competitive examination for a 
scholarship. 

Then with regard to the practical examination, it did not take 
place last year till September ; so that if it is the same this year 
{ will be kept for other four months unable to accept any per- 
manent situation. I will thus have lost in all about two years’ 
work, which, considering the money that I have spent on books 
and class fees, together with the loss of salary during that time, 
will almost amount to all that I would receive for the Whitworth 
scholarship. 

If I am unsuccessful this year I get no return for all this, not 
even certificates showing my proficiency in the various subjects. 
If the department were giving a diploma or something of that sort, 
it might be some consolation for the time lost ; but as far as I can 
see they do not intend giving anything of the sort. 

I see no reas»n why the results of the theoretical examination 
could not be published by the middle of June, and the practical 
held within a fortnight aiter that. 

Lastly, I would suggest to the examiners in practical work 
that the candidates be not allowed to go about the shop and 
examine each other’s work ; this will at least prevent criticisms on 
their decisions. But I think that anybody will admit that to 
judge of a workman’s capabilities in four hours is little better 
than a lottery. 

I hope you will excuse this long letter on this subject ; but as 
it affects a good many of the younger members of the profession 
you so ably represent, I hope you will find space for it. 

MECHANIC. 





THE INVENTION OF THE LINK MOTION, 


Sir,—The letter signed ‘‘ Double Fork” in last week’s impres- 
sion of your journal is so full of errors of such a clumsy nature 
that were it not for the public benefit and justice to Mr. Howe, 
the Howe Testimonial Committee and myself need not notice it. 

In the first place, your correspondent accuses me of delay in 
answering him, which you, Sir, know is not due to me, for I sent 
my letter to you for the ensuing week in good time, but it was 
crowded out. As for his erroneous views bearing generally on this 
matter, Mr. Howe has written to me the following letter, which 
sweeps away all of ** Double Fork’s” accusations and statements :— 

Sir,—The first part of ‘‘ Double Fork’s” letter requiring any remark 
from me is where hg asserts Mr. Williams had shown a rough model of 
the link motion to Mr. Crow. 

This is the first time I have heard of such a thing, and I never heard 
before of Mr. Williams having a model at all of the link motion, but 
possibly he might have one, and have shown it to Mr. Crow; but of such 
a thing I am quite ignorant. Mr. Crow and Mr. Weallens were well- 
known to each other, and it seems strange the latter gentleman should 
have written requiring me to give evidence, as the inventor of the link 
motion, in the case of Grey v. the London and North-Western Railway 
Co., when Grey brought an action against them for infringement of his 
patent by using the link motion, more particularly as the very plan of 
which Mr. Crow is said to have seen in the rough model, which is stated 
was used on the Grand Junction Railway (a portion of the London and 
North-Western). Why Mr. Weallens did not get Mr. Crow (who was 
beside him, and in connection with him in the factory in South-street) to 

‘o and give evidence I am at a loss to understand. I distinctly deny 
aving made a model of the link motion for Mr. Williams, or having 
to receive pay from him for that or any other thing, and I never 

d receive any pay in any form whatever from him. If it is inferred that 
I made the model Mr, Crow says he saw, it is entirely incorrect. I most 
solemnly declare I never had Mr. Williams’ drawing of link motion 
(which is Fig. 1 in your hlet) in my ion except in Mr. Wil- 

fams — and then I believe only in the pattern shop. Possibly he 
tight know his link would have to be suspended, but it was not shown 











earning ! so tn his drawings, and if it had it could not have worked anything like 


correctly so long as the link was fixed on lugs on the eccentric straps close 
to the eccentrics, but he certainly did not know at the time that it would 
have to be curved. 

The published drawing was made by myself, as stated P pata mar from 
what I remember of his when I saw it in his hands ; and surely it would 
not bea difficult matter to remember. Butif the drawing which was pub- 
lished had been incorrect, or not his plan, as stated, why was it not con- 
tradicted by him at the time? The question to be decided is this: if 

. 1 in your pamphlet is the true link motion, it is Williams’ ; but if 
Fig. 2, itis mine. I do not claim Fig. 1, and never saw 2 model of it at 


= time, but I ——7 claim Fig 2. Mr. never 
did challenge me with ving acted improperly towards him, 
but he did say he had thought of my plan some months 


before; but whatever he might have thought of it some months 
before I know nothing. Messrs. Hays, Surtees, Crow, Usher, and Shotton 
(not Hotton), I knew very well, and would not be afraid to meet them 
on this subject ; in fact, I have frequently met both Mr. Crow and Mr. 
Usher, and have always been on the most friendly terms with them. The 


others I have not seen much of since I left the factory. Surely there 
could not have been any difficulty in applying my link to work over a 
rocking shaft ; indeed I have so applied it myself. 


You never said that pattern maker and mechanic were synonymous 
terms ; nevertheless! believe they are ; and as for the insinuation that I 
was not likely to understand the setting of slide valves, let that go for 
what it is worth. I had been employed in engine works for years before 
I went to Messrs. Stephenson’s ; as for the three-cylinder engine, it has 
nothing to do with the link motion, except that the valves of the outside 
cylinders were worked over a rocking shaft, clearly showing that it could 
be done and was done in that case. I never heard of a private inquiry in 
Mr. Hutchinson’s office, and I believe Mr. Williams had left the factory 
before the twenty guineas was presented to me, not for work done, but 
for the invention of the link motion. I have plenty of documents to 
prove that the manager of Messrs. Stephenson’s Works acknowledged 
me as the inventor years after it was brought out. mM. Howe. 

Clay Cross, near Chesterfield, May 30th, 1570. 

Now, Sir, these are facts, written by an honourable man over his 
name and address, which contrasts widely with ‘‘ Double Fork’s,” 
bitter aspersions against Mr. Howe, and talk about poor Mr. 
Williams, to whom Mr. Howe gives hisdue meed of praise for what 
he (Williams) did. =e. 

Mr. Howe’s friends and the interested public will be glad to 
hear that we are surely making our way in this matter. Already 
one edition of pamphlets has been issued, and the second is now 
ready, and I have no fear of carrying out my object in due time. 

N. P. Bureau. 

78, Waterloo Bridge, June Ist, 1870. 





NAVAL ENGINEERS. 


Srr,—Although at first inclined, from motives of delicacy, and a 
regard for the maxim ‘‘ that dirty clothes should be washed at 
home,” to regret the exposure made by your correspondent in last 
week’s issue, 20th ult., of the indignities suffered by engineer 
officers in the navy—especially, alas! from the chief engineers— 
yet I must acknowledge he has done good service to all ranks, the 
chiefs included. For it is an indisputable fact that they inflicted 
a lasting injury on themselves by disparaging the junior engineers. 
In seeking the favour of the Admiralty, and their own advance- 
ment, by oppressing and - uring the juniors, they have been 
‘hoist with their own petard” with a vengeance. For years it 
has been the fashion for ‘‘certain parties” to represent to the 
Admiralty that the junior engineers are inexperienced and 
incapable, until at last the Admiralty have believed it ; and, therefore 
Mr. Childers does not allow the chief engineers (who, of course, at 
one time, must also have been inexperienced and inefficient) to count 
their time served as third assistant or second assistant engineer 
for retirement ; whereby many of those chiefs who have retired, 
and are about to retire, lose from thirty to forty pounds a year. 
This I should have no objection to ut all personally, as Iam not 
yet qualified for promotion to the ranks of chief; but unfor- 
tunately the Admiralty, at the instigation of the “certain per- 
sons” before referred to, think it is necessary to give officers who 
have fifteen to twenty-five years’ engineering experience further 
practical experience in floating factories, where they waste Govern- 
ment stores and valuable time in doing work which an apprentice 
of six months’ standing in an engineer’s shop would scorn to do. 
Because these ‘“‘certain persons,” although possessed of high naval 
rank, areincapable of becoming scientific engineers, they endeavour 
to degrade the educated engineer from his =, in the 
navy as an officer to the level of a dockyard labourer. They, 
taking for their motto, ‘* Omni ignotum pro ignobile,” endeavour to 
insult their juniors to break down their decent pride and self re- 
spect as officers and gentlemen ; and so successful has this plan 
of action been, that during the last twelve years upwards of 400 
junior engineers have been dismissed by court martial, driven to 
commit suicide (either by direct means or indirectly by drinking), 
to resign, or to desert, But if an engineer does manage to survive 
this tyranny he becomes a broken spirited man, totally devoid of 
all esprit de corps ; and as he advances from thirty to fifty years of 
age, finds himself, for the sake of his children, compelled to appear 
a disgusting incongruity, i.c., a dirty officer! a disgrace to all who 
wear uniform, from the admiral to the naval cadets—a laughing- 
stock and object of mockery to the soldiers on guard, who know 
they ought to salute his rank, but won’t salute his greasy coat ! 

I can fancy the indignant answers that some may make to this. 
«Tt is the engineer’s own fault then ; forthere are A., and B., and 
C., can dress respectably, and have houses of their own, and keep 
their wives and families in comfort ; and what one can do all can 
do.” The first part relative to A.,B., and C., I readily concede, but 
that all may do the same I deny; for A., B., and C., have been em- 
ployed at home incharge of vessels, and receiving extra pay for three- 
fourths of their time—they have not been exposed to foreign ser- 
vice, they have had no servant to pay, no mess to support on 
expensive stations, no uniform to buy beyond a frock coat; they 
have never been told by the doctor, “ You must take a bottle 
of beer (1s. 3d.) and two orthree good glasses of wine (1s. 6d.) a day, 
Mr. ——, or I can do nothing for you,” nor have they had their 
clothes ruined by Indian dobashes. But poor X., and Y., and Z., who 
have served for eleven years out of twelve on the East Indian, 
Pacific, and West Coast of Africa stations, withouta shilling of extra 
pay, with broken down constitutions and sickly wives and families, 
are of course obnoxious, disreputable grumblers, who ought to be 
ashamed of themselves for not doing as well as A., B., and C.; and 
ought to be well content with their pay! I do not mean to con- 
demn all the chief engineers in the navy—some are deserving of 
all praise for their treatment of the juniors—but they are unfor- 
tunately greatly in the minority, or we should occupy a far dif- 
ferent position than we do at present. 

As to the treatment engineers receive from the Admiralty, I can 
corroborate all that your correspondent states, and more too. In 
the troopships officers inferior in nominal rank to the engineers 
mess in the saloon, but the engineers are messed worse and have 
far worse accommodation than the domestic servants! As far as 
authority or command is concerned the engineer is under the con- 
trol of the third-class carpenter ; aye, and of the second-class ordi- 
nary seamen also, as some captains very soon let the engineer 
officers (?) know. As regards the pay, the workman or clerk on 
shore with five shillings a day is better off than the engineer with 
ten shillings, all things considered. But so long as there was a 
chance of promotion the engi was content to ask only a small 
increase of pay; but now the maximum number of chiefs is re- 
duced to 170, and the rank of engineer qualified for charge is 
abolished (so that the maximum pay of the engineer is really re- 
duced two shillings per diem), all hope of promotion is destroyed, 
and hence a more imperative —— than ever exists that the 
rank and pay of the engineers should be largely increased. So 
I can tell the Admiralty it is useless to issue circ every month 
to engineers ‘‘ that their lordships expect all engineer officers will 
devote their best energies and judgment,” &c. &c., “‘ their lord- 
ships confidently rely on the co-operation of the engineer officers,” 
when the said engineer officers can neither educate their children, 
clothe their wives or themselves a or pay their doctors’ 
bills, Ican go further still, and tell their lordships it is not 
prudent to insult the engineer officers as they have done, in per- 








sistently excluding their names from the official navy lists, and 
lgnevinny tho fast of thal ing commissioned offi ing them 
mess in a box forward on the lower deck with the men in the twin 
screw gunboats, &c. &. 

What we want is simply as follows :—(1) All time served since 
1847 to count as commissioned officers’ time for increasing full and 
half-pay, for retirement and for widows’ ad orremeigay —y Mormon 

ing into the service to enter with the rank of lieutenant. 
Note, there is no officer in the service of twenty-one years of 
except the engineer but ranks with sub-lieutenant ; engineers only 
attain that rank from wee to thirty-four years of age). 
(3) Engineers to rank, receive -pay, and half-pay as assistant 
surgeons, have cabin accommodation, and to have the right to 
mess either in the gun-room or -room. (4) Chief engineers 
under twenty years’ total service in all ranks to be paid as sur- 
geons ; over twenty years’ service as staff surgeons, and inspectors 
of machinery as deputy inspectors of hospitals. 

The granting of these or similar concessions is the sine qud non 
of efficiency in the engineer me one and of economy also ; 
for if the steam reserves were abolished an enormous and totally 
useless expenditure would cease at once ; economy of fuel in the 
navy may then be obtained. The officers, having time and means 
for practical study, would become really efficient ; and a much less 
number would suffice to do that duty energetically which is now 
heartlessly performed by a large number whose abject poverty 
renders them semi-imbecile. Finally, I would call to the mind 
of the engineering aspirants for the naval service as it is, the 
inscription over the gates of J*ante’s “‘Inferno” : *‘ Lasciate Ogni 
speranza voi cl’ entrate,” and to the Admiralty I would say: ‘*In 
time of war, beware of the men whose feelings you now so wantonly 
outrage, for they know their power.” ONLY AN ENGINEER. 

London, May 27th, 1870, 





HANCOCK’S SCREW PROPELLER. 

Sm,—Herewith I enclose you report of trial of Hancock’s 
propeller on steamship yacht Brenda, which please insert in your 
next issue in its present form, or any other way you may think 
fit. In addition to the particulars contained in the report, I may 
say that, with all the propellers tried before, the tiller required to 
be held to starboard (the screws being right-handed). When the 
engines were stopped she would not steer, owing to the drag of 
the propeller, and when going astern she always swung to port. 
All these defects have been completely corrected by using 
Hancock’s screw. When the tiller was put midships the Brenda 
held her course for over a mile without deviation. There are 
several other facts connected with this interesting trial with 
which I shall be happy to supply lt for example, steaming 
=—_' two blades broken off—should you think them worth pub- 

ig. 

Trial of Hancock’s screw propeller on steamship yacht Brenda, 
John Thompson, Esq., owner. Length between perpendiculars, 
52ft.; breadth over all, 10 1!; ft. ; depth moulded, 66; ft. This 
yacht is built with very full lines, as a tender to Mr. Thompson’s 
schooner yacht Emerald (140 tons), and is fitted with a pair of 
diagonal high-pressure engines, 64in. diameter, and 12in. stroke. A 
vertical tubular boiler, 3ft. 10in. diameter, and 7ft. 6in. height. 
Last year she was fitted with a twin screw 3ft. diameter, and 5ft. 
6in. pitch, and three blades, and gave a maximum speed of four 
miles per hour with both boiler pressure and 180 revolutions per 
minute. This screw was adopted, after trying several different 
propellers by the best makers on the Clyde, with worse results. 
This year Mr. William Scott, C.E., determined to try some other 
screws to see if it were possible to increase the speed, although it 
was the opinion of several eminent engineers who had been con- 
sulted that that would be impossible. He, however, wrote to 
Messrs. F. and C. Hancock, of Dudley, ordering one of their 
patent screws 4ft. diameter, with three blades. On Saturday, 
May 29th, the Brenda ran a trial trip with the following results : 
Boiler pressure 55lb., engines making 150 revolutions, ran the 
measured mile in 6 min. 5U sec. On Monday she again went out, 
and ran the measured mile with 541b. boiler pressure, ing 150 
revolutions, with wind and tide, in 6 min. 40 sec. ; inst wind 
and tide, in 9 min. 55 sec.; blowing a gale during Monday’s trial; 
tide running three knots. Thus giving an average speed nearly 
double her previous maximum speed. 

June 2nd, 1870. Witt1am Scorr. 

[We insert our correspondent’s communication just as we have 
received it, but cannot endorse a statement so startling in the 
absence of further evidence as to the shape of the screws, &c., 
tried before Mr. Hancock’s was adopted. Ed. E.] 





COMBINED HIGH AND LOW-PRESSURE ENGINES, 

Smr,—In reply to your correspondent, ‘‘Cleveland” in last 
week’s issue, { am not aware whether such a circumstance as he 
mentions occurred to any of Messrs, Randolph and Elder’s engines, 
but a similar one occurred in the steamship Thetis (engined 
by my firm in 1857) while she was employed in the trade between 
this port and Liverpool in 1859. 

The Thetis was a screw steamer of about 650 tons gross register, 
had about 250 indicated horse-power, and steamed about nine knots, 
The engine was a combined high and low-pressure engine, with 
cylinders 20in. and 42in. diameter, and with cranks placed at about 
25 deg. from opposite centres. A surface i was attached 
and this was, { think, the rst engine of the class with surf: 
condensers ever put into a screw steamer. The average working 
pressure of steam was 1151b. per square inch, and the rate of ex- 
pansion sixteen times. ‘The boiler was of the subdivided type, 
proved under steam to 300 lb. per square inch. 

On one trip from Liverpool to the Clyde, when off the Isle of 
Man, the high-pressure valve spindle gave way. Communication 
with the high-pressure cylinder was at onee cut off, and steam 
introduced direct from the boiler to the low-pressure cylinder 
through a pipe, which had been used for assisting to start and reverse 
the engine, of ljin. diameter, contracted, as a matter of precaution, 
to fin. diameter. This pipe was coupled to the low-pressure valve 
casing, and the vessel was enabled to complete her voyage 
satisfactorily. 

The direct result was, however, different from that expected by 
your correspondent, for while the consumption of steam was 
increased, the apes of the ship fell off from about nine knots to 
about seven and a-half knots. It is a curious fact, nevertheless, 
that a ship of 650 tons, carrying about 600 tons dead weight of 
on was propelled at such a speed by steam supplied through 
a fin. pipe. 

This engine and boiler were reported upon in November, 1858, by 
Professor Macquorn Rankine, who, in a detailed account of the 
performance, said :—‘‘(1) Of the boiler; I find the coal evaporated 
eleven times its weight of water. (2) Of the condenser ; this is 
the most successful example of a surface condenser with which I 
have met. (3) Of the engine; that the fuel consumed was 1°018 lb. 
per indicated horse-power per hour.” 

In those days the ordinary consumption of coal in the best engines 
was 4 1b. to 5lb. per indicated horse-power per hour; but evennow, 
after eleven years’ additional experience and improvement in com- 
bined engines (for almost every builder now nominally has his 
special improved, or patented system of combined engines), I find 

e much-vaunted low consumption of the present day to be 
in the Thetis. How 
Joun M, Rowan. 





“> 


honestly quite double the quantity consumed 
is this 


Atlas Works, Glasgow. 
BEALE’'S EXHAUSTERS 


Srr,—In your valuable journal of 27th ult., I observe an illus- 
trated description of a gas exhauster purported to be constructed 
under the recent patent of John Beale. Without going deep into 
the history of that apparatus and his claim to the privilege con- 
ferred by a patent, I may say he has set forth in journal, and, 

ise, that it is an improved and more durable machine com- 
pared with that which my brother, the late Mr. T. T. Beale, 
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secured by patent many years ago, and by which he gained such | tion between the tubes, but through the 
, % I would advise gas from tier to tier ; and as these 

tant in for this purpose, I 
. Many | inclination of the tubes in itself is productive of circulation, must 


large, continued, and esteemed patronage. 
generally 


more 
friends) are well aware 


of these gentlemen 
that the e under my supervision formy late 
ther have done good duty continuously, night and day, for 
pe six to eight years, without for 
new 


oe. Can the patentee say that any of the 
usters have worked night and day continuously over two 
years, and that none of them have und: repairs in less than 
that time? I saw one in action a few days since which was not 
giving satisfaction to the manager; in fact, it required repair, and 
not been in work two years. I may say that the new 
patent exhauster was the joint uction of my brother, myself, 
and the patentee (the patent list will show that all our names 
have appeared at various times as improvers of this class of 
we but my brother had no confidence in it as compared 
with the former, or he would have secured it by patent himself. 
I may also add that he made and sold the same thing long before 
his oe | and the a is, therefore, not valid. I certainly 
with my brother that the old construction is far superior 
to the new. Where the patentee takes his data from to qualify 
his stating that the new is rior to the former construction as 
to durability I am at a loss to know; it is not from experience. I 
have been intimately connected with the manufacture of these 
exhausters since they were first introduced up to the present date, 
and no one knows so much of them as I do, having personally 
superintended the manufacture of all made in my brother’s works 
up to and after the time of his death, and-still continue to super- 
intend their manufacture, with same improvements, at Messrs. 
G e and Co.'s works, who now hold the right of manufacture 
exclusively from me. I fear Iam trespassing too much on your 
valuable space, therefore shall conclude by stating that my only 
object is that the gas companies should have the best and most 
durable exhauster at the minimum price; and for the love of 
justice and no subterfuge, I finally challenge the patentee to show 
that he has made a single improvement in the exhauster since my 
brother’s death ; and to show that his object was any other than a 
mere subterfuge to keep others out of the market by the use of the 
word patent, your insertion of this letter will greatly oblige. 
BENJAMIN BEALE. 
Elizabeth Cottage, Pagnell-street, New Cross, Deptford, S.E., 
June 6th, 1870. 





LOW WATER SAFETY VALVES. 

S1r,—The ingenious low water detector and safety valve illus- 
trated in your last suggests the ee arrangement shown in the 
accompanying sketch, in which a spherical safety valve, say of 3in. 
diameter, is loaded inside the boiler by a drum made of copper or 
of light galvanised iron, say about 2ft. diameter, and 2ft. high, 
the arrangement for filling the drum being the same as that for 
filling the hollow lever you illustrated. It would be necessary to 














have a plate hung below the pipe in order to prevent the ballfrom 
being emptied by steam bubbles rising direct into it, and it would 
be better to have slots in the bottom of the pipe to facilitate the 
rising of the steam into the ball when necessary. 

The above is one of many ways in which the arrangement can 
be carried out, and if desired the weight of the empty drum could 
be balanced, so that all pressure would be removed by the outflow 
of the water. E. R. 

Sheffield, June 7th, 1870. 





TUBULOUS BOILERS, 

Srr,— Having read the correspondence in your issues of 6th, 13th, 
and 20th inst., on the subject of the ‘‘ Safe and Sure” boiler with 
great interest, and considering the question of proper circulation 
in a steam boiler as one of great importance, permit me to offer 
the following remarks upon the subject. 

When a water tube in a steam boiler, placed either perpen- 
dicularly or in an inclined position, is acted upon by the heat of 
the furnace, the water contained in the tube tends to rise by 
reason of becoming heated, and consequently specifically lighter. 
If the tube is closed at.one end, and communicates with the main 
water-space of the boiler only by its upper end, the heated 
water will rise near the sides of the tube, and the cooler water 
will descend in a central column until steam is generated, 
when the steam-bubbles rising in the tube will destroy the central 
downward current, unless special artificial means are adopted to 
separate the ascending steam and water from the central down- 
ward current ; and if these means are properly adapted to their 
purpose —as they are, for instance, in the Field boiler — 
a constant and efficient circulation of the water through 
the tubes is kept up so long as the heat acts upon 
the outside of the tubes, and it is therefore clear that inner 
circulati tubes are not “‘subterfuges,” as ‘“ Engineer ” 
asserts. If, however, the water tubes communicate with the main 
boiler at both ends the case is different, and circulating tubes can 
be dispensed with, as the ans ae flowing out at the 
upper extremity of the tubes, will eye by a current of 
water entering at the lower extremity, of which the Gallowa 
tubes form an example. The ‘‘ Root” tubes differ from 
these kinds—from the former, obviously, because they are open at 
both ends, and because no circulating tubes to establish a current 
page tothe flow of the steam-bubbles can be applied ; and 
they differ from the latter kind of tubes in this important 
particular, that they do not communicate with any main 
water space from which the ascending current could re- 
place itself, because such a water space does not exist. As the 
same influences which would cause an upward flow in the lower 
tiers of tubes in this boiler obviously also act upon the upper tiers, 
there is no tendency for the water toreturn in the upper tubes; 
but even if it were granted that the upper tiers are exposed to so 
little heat as to admit of a descending current in th then the 
whole mass of water, to replace the upward current of all the tubes 
in the lower tiers, has to pass through a very small number of small 
passages (e/cven passages in the 60 horse-power boiler illustrated in 
your impression of 1st of April), as there is no other communica- 





triangular connections 

are utterly insufficient 

ink every one who does not believe that the 

come to the conclusion that no proper circulation can exist in the 

**Safe and Sure ” boiler as it is put before us. E. MIRcHIn. 
41, Albert-road, Dalston, May 25, 1870. 


TUBULOUS BOILERS, 





Srr,—In the le fer variety now-a-days I have rather won- 
dered that the tu boiler with inclined water tubes has 


not been more brought into use, such as the one sketched by Mr. 
Huggins in your last number. It may have been a novelty to him, 
but it is far from a new idea. As long ago as 1835 my quondam 
partner, Mr. Spiller, of Battersea, obtained a patent for making 
the principal steam ing surface of boilers of inclined tubes, 
so as to obtain the assistance of the gravitating power of the 
water in the boiler.in promoting a steady circulation, an el t 
too little considered in the construction of boilers; the water at 
the back of the boiler descending, and in the front Helos te steam. 
Mr. Spiller a these boilers in some of the first light draught 
boats that plied from Putney to Queenhithe, in the early days of 
the up-river traffic on the Thames, Licences were taken by some 
firms for their manufacture ; one dishonest one endeavouring to 
obtain the effect by blocking up the front of a boiler in which the 
tubes were fitted horizontally. The royalty, I believe, acted as a 
stimulus to develope other formsof tubularboiler. I had arranged 
an almost similar boiler to Mr. Huggins’ for a common road 
traction engine, for which the small horizontal area of water particu- 
larly fits it, when the bungling prohibitory Locomotive Act being 
passed put a stop toany future thoughts in that direction. The 
disadvantage in this kind of boiler is that the deposit from impure 
water settles more determinately on the inside than the outside 
of the tubes—the most vital part; but with good water the tubes 
will go for a considerable time without cleaning, as the circula- 
tion is rapid. In large boilers the tubes are come at by man-holes 
opposite to them. Some of our boilers evaporated more than 10 lb. 
of water with 1 lb. of coke. I believe this kind of boiler is well 
worth reviving for some purposes, and have therefore asked your 
further attention. STEPHEN S, TAYLER. 





SEA WALLS AND FORESHORES. 

THE heavy gales which at times rage about our coasts occasion very 
great damage to the sea walls and paved foreshores of the kingdom. 
Immense is the first cost of these gigantic works, extending con- 
tinuously in many places for ten or fifteen miles, and tens of 
thousands of pounds are spent annually in repairing them; the 
reason of the continued destruction of such works being that the 
sea obtains access under or through the interstices of the sea walls 
or long sloping foreshores, and either undermines, or, by hydro- 
static action, forces the stones out of — Vast destruction of 
property at times ensues, and, indeed, whole districts are occa- 
sionally laid under water by such inroads of the sea. The difficulty 
encountered in forming foreshores of a permanent character con- 
sists in the absence of a cement which should have the property 
of hardening rapidly in water, combined with durability. It is 
found that the interval of a tide is not enough to enable the best 
cements in use to harden before the returning tide or sea, which, 
when strong, displaces the cement partially or wholly ; but when, 
through fortunate circumstances, it is enabled to set, the sand 
and gravel ed against the wall in heavy gales tears and 
abrades it away in a year or two, and the danger and expense are 
again incurred. Some years since, Captain Cochrane, R.N., of the 
Junior United service Club, induced Mr. Elliott, the engineer 
superintending Dymchurch wall, to try a cement made from 
bitumen found in one of his estates in Trinidad, one ton of which, 
mixed with about nine tons of gravel and a little gas tar and 
lime, forms an extremely cheap material admirably adopted for 
the purpose of cementing sea walls, Captain A. Cochrane has 
favoured us with the following copies of Mr. Elliott’s report, which 
will be found extremely interesting to engineers. Experiments go 
to show that the tenacity with which bitumenous cement adheres 
to stones, iron, bricks, or wood, and the rapidity with which it 
sets is so great, that when once joined, and the material broken 
with a hammer, the fracture is generally through the bricks or 
stone, in preference to the adhering film of cement. 

Mr. Elliott, writing from Dymchurch, 24th March, 1860, to Cap- 
tain Cochrane, says :— 

“*Sir,—The time has now arrived when a decided opinion may 
be given on the merits of the ‘bitumen’ you sent me for experi- 
ment on the sea wall at Dymchurch. It may, perhaps, be well for 
me to state that the slope of the sea wall lies on an inclination 
of about seven to one, faced with Kentish ragstones in ldrge irre- 
gular blocks, very roughly dressed, having considerable interstices 
to be filled with the sand and shingle constantly passing over it. 





With an off-shore wind from N.E. to W. there is no ditticulty in | 


keeping these interstices full, and when this is so but little 
damage ever occurs, although a heavy sea from ground swell may 
be falling on the face of the wall. With an on-shore wind from 
$.W. by 8. to N.E. by E. the very reverse of this takes place, 
the whole of the sand and shingle is washed out of the joints, the 
paving becomes loose, and frequently breaks up to a large extent. 
Seeing all this occu:ring from year to year, I have, for many 
years, been anxiously looking out for some material that would 
stand the wear and tear of the sea (mixed up, as it is, in every 
gale with a mass of sand and shingle), easy of application, so as 
to prevent the sand and shingle being washed out of the lower 
portion of the joints of the paving. No cement that I have yet tried 
—and I have tried various—will stand the heavy surf and scouring 
for more than a week or two. Owing to the lateness of the 
season, 1858, when I received the bitumen from you, I was unable 
satisfactorily to cover but a very small space of the stone paving 
from the difficulty in getting the stonework sufficiently dry during 
the ebb of thetide. However, I was very anxious to see the results 
of this (to me) new material; so, with a little perseverance, I 
got about 500 square yards of the stonework pointed-up ; that is, I 
had the joints of the stonework picked out as deep as we could, and 
then filled with the bitumen, mixed in the proportions you advised 
it to be used. The result of this small experiment was, to my 
mind, very satisfactory. I found it soon set firm, and adhered 
well to the stones, a point which I had some fears about when 
using it, as we could not at that season of the year (November and 
December) get the stones to dry as I could have wished, and as we 
could have easily done in the summer time. This portion, after 
sixteen months’ trial, remains, to all appearance, as it was on the 
day it was put down, only avery few portions having been washed off, 
and these very evidently where water had collected in the hollows 
of the stonework, and proper care had not been taken to dislodge 
it before filling up with bitumen. The incessant scouring of the 
sand and shingle for sixteen months seems to have had but little 
effect on it, while the very best cements, both Roman and Port- 
land—in various states of combination with shingle, gravel, and 
pouzzolana—have invariably been scoured off and utterly gone in 
a few weeks. In the spring of 1859 I used up all the bitumen I had 
remaining, which enabled me to point up in the same way as that 
done in the previous autumn about 1500 square in addition 
to the 500 then down. In thisI have taken some liberties with the pro- 
portions of bitumen, lime, gravel, and tar that you furnished me 
with; it appeared very evident to me that the bitumen, without 
any loss to its properties of cementing, would take a much larger 
proportion of clean shingle and gravel. I increased this propor- 
tion until I had doubled the quantity of gravel, that is twelve to 
one instead of six to one. 1 also omitted the oil of tar, using in 
lieu of it a double quantity of gas tar. I am of opinion that for 
the purposes we required in filling in the large interstices of the 


req 
stone work, the a of clean shingle or gravel could be still | 


further in us very materially diminishing the cost, a very 
material question in the immense surface we should have to cover. 





In addition to! the 2000 yards ‘pointed up’ I selected a space of 
about 200 yards of the very worst portion of the wall, that is 
where the stone paving was most worn and open, my object being 
to bring this rough and open surface to as smooth and even a face 
as possible ; to do this in many places the bitumen would be Gin. 
or 7in. in depth in these large places. While the bitumen was ina 
plastic state I forced into the mass as much as I could of broken 

ieces of stone, Kentish rag, somewhat larger than would be used 
i read repairs ; these at once set firmly, and altogether made the 
most satisfactory work. The whole of this 2200 yards was 
selected on the slope of the wall between high-water spring tides 
and high-water neap tides—so that every tide washed over it more 
or less. lected this position b itis there where we in- 
variably get most damage, and it is there in particular where we 
require better protection than we have hitherto been able to get. 
What I have done has now ee through, first, one of the 
hottest summers we have had for many years ; and, secondly, it 
has also passéd through by far the most severe winter, for storms, 
cold, and wet, that I have ever experienced, and I have had constant 
charge of this sea wall for more than twenty years. Five months, 
and not one week without a gale of wind; nearly 40,000 yards 
of the stone paving on the wall has been broken up, but not 
one yard where the bitumen had been employed. It has been 
broken up above and below it, and on either side, thus giving, 
in my opinion, the most conclusive proof of what inestimable 
value this material would be in so extensive.and important a 
work. Neither cold nor heat affects it in the least, as far as 
durability is concerned ; a very hot sun softens the bitumen to 
some little extent, but this in my opinion is an advantage rather 
than otherwise, as this softening tends effectually to fill in any 
vacant space that may exist in the stone work, and thus tho- 
roughly adapts itself to the irregularities of the stonework, the 
surtace being rendered hard the moment the flowing sea reaches 
it, and then no amount of friction seems to have any effect on it. I 
found the cost of applying the bitumen, as I have stated above, to 
be as follows :—The 500 yards done in November and December, 
1858, cost 74d. per yard; the 1500 yards done in the 
spring of 18.9, 44d. per yard; and the 200 yards 18d. 
per yard. This is calculating the bitumen at £4 10s, 
the ton. I consider the last portion of 200 yards, at a 
cost of 18d. per yard, to be in every way the most satisfactory. 
I cannot conciude this report without thanking you most cordially 
for your great liberality and kindness in placing me in a position to 
carry out these experiments almost free of cost. Important as 
the question may be, it is well known that it is no easy matter to 
induce non-scientific men to incur expense in experiments—with 
what to them may be a novelty—and the results of which may ‘be 
doubtful. Thanks to your liberality I have avoided this ditliculty, 
and with the self-evident fact before us, I hope at no distant day 
to induce the authorities having charge of this subject to catry 
these experiments to a much greater extent. 

Mr. Elliott wrote again to Captain Cochrane from Dymchurch 
as follows :— 

“Dear Sir,—In the spring of 1860 I sent you a report on the ro» 
sults of the trial of a few tons of bitumen I had used on the sea 
wall at this place during the two previous years, At the end of 
ten years it will, I have no doubt, be interesting to you to learn 
what I can now report on the matter. By referring to my pre- 
vious report you will find that I pointed up about 2000 square 
yards of the stone paving, forming the long seaward slope of 
the sea wall, that is, all the sand and shingle in the joints of the 
stone paving was picked out some 2in. or din. deep, and then 
filled in full with hot bitumen, so as to make a toierably even 
surface to the work. This stood the wear and tear of the sea for 
about eight years, and showed but little or no change ; but in the 
winter of 1806-7 the whole mass was torn up, rocks, bitumen, and 
earth below going in one general wreck. If we had taken the 
precaution of securing the ends of the paving over which the 
bitumen had been used this part would, I have no doubt, 
weathered the storm, as the breach in the paving began at some 
distance from where we had used the bitumen. Once there 
was an opening below it, there was soon a clean sweep 
of the whole rock paving in the neighbourhood, the sea 
paying but small respect to the paving, or bitumen, or anything 
else in its way. You will find in my report (1860) that I had 
selected a space of about 200 yards, where 1 had used the bitumen 
in larger masses, that is, where the joints and angles of the rock 
paving were worn away to a very considerable extent. Of this 200 
yards the weather we had in 1566-7 carried away about one-third 
in the same way as the other, from a general breach, the sea getting 
under paving and carrying it away in masses; but about two-thirds 
of this 200 yards still remains, and to all appearance is now in 
the same state as on the day it was used ten years ago. You will 
have gathered from my previous report that 1n using the bitumen 
I had selected the most exposed portion of the wall, that is, on the 
paved slope of the stonework between high-water spring tides and 
high-water neap tides, my object being to ascertain to what extent 
the bitumen would resist the heavy scouring process incessantly 
going on over the face of the rock paving. ‘The result shows most 
conclusively that this heavy scouring process has much less effect 
on the bitumen than on the hard Kentish ragstone that we 
use for the paving on the face of the sea wall. From what I 
have seen of the almost imperishable nature of the bitumen, I 
should think that it would be invaluable for marine foundations, 
dock walls, piers of bridges, &c., one of the great advantages at- 
tending its use for marine works being that immediately after 
its application to the stones it sets firmly, so that 
the action of the next tide even within the half hour, 
produces no effect on it beyond increasing the firmness, 
causing the exposed surfaces to become quite indurated 
and yet tenacious, whereas Portland cement is constantly washed 
out immediately after its application, owing to the time it takes 
to set. This last feature of Portland cement is mostly shown in 
places affected by tides, or when bad weather supervenes; and as 
the bitumen will take an enormous amount of gravel or other 
similar material without injury to its binding properties, the cost 
of the bitumen at anything like 70s. per ton would bear a strong 
contrast to the cost of Portland cement, while on the question of 
durability it scarcely admits of any comparison. 1 have used 
Portland cement on the sea wall to a considerable extent in the 
same way I used the bitumen, the cost yard for yard for Port- 
land cement was nearly double that of bitumen, and was all gone, 
even in the most favourably positions, in a year or two, not froma 
break up of the paving, but fairly scoured oif and out of the joints 
of the stone paving and gone. I should much like to have a few 
more tons of the bitumen. My idea is that it would be better to use 
it ina mass, to form a face by itself to protect the earth below; 
but on this matter I will write to you again in a few weeks time, 

JAMES ELLIOTT, 








Gas Economy.—We desire to call the attention of all gas con- 
sumers to a little work on ‘‘Gas Economy,” by Mr. Robert 
Feneer, inspector of meters for the city of Edinburgh, by Houl- 
ston, of Paternoster-row. The gas consumer has now for 6d. a most 
useful little hand book treating of the manufacture and properties 
of gas, gas fitting, meters ; in short, everything which it is neces- 
for the public to know. To use a hackneyed phrase, ‘*no one 
should be without it,” and this we say with a full conviction of 
its real merits. 

Sewace Works aT Hastines.—The works now in operation at 
Hastings for the conversion of the town sewage into native guano 
and the purification of the etiluent water before it flows into the 
sea, have been visited during the past fortnight by numerous depu- 
tations from towns anxious to adopt the process. Among these 
visitors were the Provost of Aberdeen and the architect of the 
harbour, the representatives of the Clyde Navigation Commission, 
some members of the Kivers’ Commission, and a deputation from 
Holland, consisting of the King’s Chamberlain, the architect to the 
Council of the Hague, and other distinguished persons, 
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PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 














TO OORRESPONDENTS. 


*," For the benefit of numerous correspondents, either anxious to 
become naval engineers, or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- 
pression for August 23rd, 1867 ; while the latter will obtain full 
particulars in ‘THE ENGINEER for March 11th, 1870. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

To CorRESPONDENTS.— We have letters lying at our office for Messrs. Simpson 
and Hutton, late of Northampton ; and Mr. Grijith, late of Sheepbridge, 
Chesterjield. 

8. W.—We regret that we are unable to say. 

W. G. D.—So much depends on the character of your employer that we do not 
like to advise you. 

D. McK, (Glasgow).— We quite agree with you. It was an oversight of a 
subordinate seen too late. 

J. L. (Stillorgan).—The arrangement seems to be simple and efficient, and 
would probably work well. 

Novocas SELENUS.—Mr. Parsons’ address is Thames Foundry, East Green- 
wich, and you can obtain the white brass direct from him. 

G. C.—The treatise on ** The Link Motion and Expansion Gear,” by Mr. 
Burgh, is the most exhaustive work of the kind with which we are 
acquainted. It is published in numbers, 28. each. By searching at the 
Patent-office you would obtain all the information you want at the expense 
of your time only. 

Justicia.—Draughtsmen’s hours vary in different establishments ; 9 a.m. to 
5 p.m. is about the minimum. In our young days we have worked from 
6 a.m, till 6 p.m without saying or hearing a word about overtime. It is 
alla matter of agreement, 


INCORRODIBLE STOP COCKS. 
(To the Editor of The Engineer.) 

Sin,—Will any of your correspondents inform me what metals or 
materials are used, and in what as for making strong service- 
able cocks that will withstand the corrosive action of strong sulphuric 
acid when they are submerged in it? 





Aw OLD SusscriBer. 





CUTTING METAL BLANKS. 
(To the Editor of The Engineer.) 

Sin,—Will any correspondent be kind enough to give me the followin 
information ?—(1) The rule to get at the power required to cut out mi 
blanks. I want to cut some 18in. in diameter, about hin. in thickness. 
(2) The power that would be required to draw that blank through a pair 
of tools into a cup about 6in. diameter, (3) The best kind of mechanism 
for a machine to do it. For instance, the screw, combination of wheels, 
hydraulic? OLD SusscriBer. 

Birmingham, June 7th, 1870. 





Tue Enorveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 158. 9d. 
Yearly (including two double numbers)... - #1 lis. 6d. 

If credit be taken, an extra charge of two shillings and sixp:nce per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered b<fore siz o’clock on Thure- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. AU single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche ; all other letters 
to be addressed to the Editor of Tae ENGINEER, 163, Strand. 
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NAVAL ORDNANCE, 

Our heavy ordnance is not what it ought to be. If it 
were we should not hear so many stories of the breaking 
up of shot and the premature bursting of shell. But why 
is it not what it ought to be? Where does the defect lie? 
In the rifling, undoubtedly; not in the gun. Our 
readers will remember that the result, if not the logical 
consequence, of the celebrated 7inv. gun competition, 
was the introduction into the service of the French rifling 
and a studded projectile. The principle of the Fraser gun 
is, of course, as we have always maintained, excellent. We 
complain now, as we have done before, that our heavy 
guns are not perfectly satisfactory, because the chief fea- 
ture of the rifling at present in use is a gaining twist, and 
the chief feature of the projectile a number of holes in its 
sides. We do not hesitate to say that these are two radi- 
cal defects, either of which oon suffice to vitiate the sys- 
tem ; the combination of the two leaves no room for sur- 
prise at the disasters which have already occurred, or at 
any which may occur in future. The rifling is that which 
throws the greatest strain on the projectile, and is least 
able to bear a strain itself ; the projectile is that which is 
least capable of enduring any jar, and is best calculated to 
inflict a series of jars upon itself and upon the rifling. 
Never before was infirmity so well or ill mated with infir- 
mity. If, however, we were asked to pronounce which of 
the two evils, considered separately, is the ter, we 
should certainly decide for the projectile. ened at its 
ne by a chill, and w in its sides by huge stud- 

oles, it seems to be always in antagonism to the objects of 
its own existence, We can see every resource has 
been exhausted in the attempt to strengthen the metal, 
and we have not.a word to say against any efforts in that 
direction, But the harder the metal is le the less ought 
its powers of coherence to be diminished afterwards. When 
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we buy a sheet of postage-stamps we thoroughly understand 
the guchentietia to be made in lier that each stamp may be 
easily detached from its neighbour ; and all analogy would 
lead us to infer that when we find a similar arrangement 
elsewhere it is made for a similar pu . A glance at 
the projectile, bored for the insertion of the studs, or after 
the studs have been displaced by firing, at once sugyests 
the idea of the perforated sheet of stamps. The fragments 
into which the shells are frequently broken carry out the 
simile only too well. It was a most unfortunate circum- 
stance, as we pointed out at the time, that the committee 
appointed to decide upon the merits of the 7in. guns was 
composed almost exclusively of military men. There were 
two elements almost entirely wanting—the practical know- 
ledge of the suilor, and the skill of the mechanical engineer. 
The latter is required for a just decision upon all gunnery 
questions, and no one, however great his experience as an 
artilleryman, can know what are the exigencies of naval 
warfare, or what is required in a gun for naval service, un- 
less he has had the training of a naval officer. It is for 
this reason that the Woolwich gun and the Woolwich pro- 
jectile have exhibited their defects most conspicuously in 
those qualities which are most required at sea. Thus the 
weakness of the studded shell does not proclaim itself so 
manifestly when the projectile strikes the target directly 
as when it strikes obliquely. When fired at a Shoebury- 
ness target, the line being almost direct, the shell generally 
penetrates tolerably well. But when the armour plate is set 
up at an inclination or angle to the line of fire, the shell 
no longer has the power invariably to force its way through, 
but often breaks into two or more pieces at the moment of 
contact if it has not been previously brokeninthe gun. This 
is not the fault of the gun, nor of the shape of the projec- 
tiles, but simply of the system of rifling, which weakens 
the metal, while failing to insure a perfectly true axial rota- 
tion of the shot or shell. At sea it very rarely happens 
that the target—the side of an armour-plated ship—can be 
struck directly, so that the service shell, if effective at all, 
is effective only under conditions which could not be 
secured in actual naval warfare. The combination of the 
gaining twist withthe studded projectileintroduces so many 
elements of weakness that the spiral cannot be made 
sharp enough to give the shell sufficient rotation. The 
projectile, consequently, even when it does not break, enters 
the target with an uncertain, unsteady motion, which ren- 
ders it very deficient in penetrating power, and this is 
especially the case with the heaviest guns. As a remedy 
for this evil it has become the custom to fire chilled shot, 
instead of shell, at an obliquely placed target ; and as the 
shot is of a somewhat different form, with its centre of 
gravity thrown further forward, the results attained by it 
have been better than those attained by the shell. But 
this partial success is gained only by the abandonment of 
the most powerful instrument of naval warfare. No one 
who has a competent knowledge of the subject can doubt 
that we should in every case aim, not at the substitution of 
shot for shell, but at the substitution of shell for shot. 
Five years have now elapsed since the 7in. gun competi- 
tion to which we have frequently referred, and it is clear 
that any improvements in the minor details of our ordnance 
could by this time have been effected, and that continued 
failure can be due only to some radical defect m the system. 
It may be said that there is nothing easier than the task of 
the critic who lays bare a fault but cannot suggest a 
remedy. To this we answer not only that we have 
already pointed out the remedy, but that a preventive was 
in the hands of the committee when the rival systems were 
submitted to them. Having to choose between a plan at 
once sound and economical and a plan at once unsound and 
expensive, they deliberately preferred the latter to the 
former, though they appropriate some of the ideas of an 
unsuccessful competitor. The remedy was the Scott system 
of rifling ordnance. In this, it will be remembered, there 
are three leading characteristics. These are an even, 
instead of a gaining, twist in the rifling, a peculiar groove, 
invented by Captain Scott, narrow, shallow, rounded, 
deeper on the bearing than on the loading side, and a pro- 
jectile with iron flanges cast in one with itself. The prin- 
ciple of centering the shot in the gun, it is well known, was 
originally pointed out and applied by Captain Scott, and 
we are not aware that it has been anywhere so well 
ut in practice as in Captain Scott’s own system.* 
t was he who first suggested that there should be 
less windage over the bearing part of the projectile 
than over its body, so as to keep the body of the shot 
from contact with the bore of the gun; and this, in 
combination with his peculiar groove, has the effect of 
carrying the shot and shell with a steady motion through 
the centre of the gun, with the gas equally distributed 
above and below. Accuracy of shooting is n ily 
increased by this device, and a greater range is attained at 
all elevations. The trajectory of the ribbed projectile fired 
from the Scott gun is low, its initial velocity high, its 
steadiness and penetrating power very t. The iron 
flanges have an effect directly the reverse of the stud-holes 
adopted in the Woolwich system. They give strength 
instead of weakness to the projectile, and preserve, instead 
of injuring, the rifling. They run no danger of breaking 
up, either within the gun or on their first impact upon the 
a above all, they are specially adapted for use as 
she. The fact that the — are pene Saye —_ 
butt so to upon their outer wi not only 
heer ng” nd A my ay fracture, when made of the 
service thickness, but would bestow upon them the same 
immunity when made much thinner, and, therefore, gives 
a far greater powder capacity than that of the Wool- 
wich projectile. We have from the first pointed out 
that in the 7in. gun competition the balance of 
advantages lay’ with one- gun. We now maintain 
that with every increase in the weight of our 
and projectiles, the balance in its favour is increasing. 
the ribbed projectile system been adpted from the first, 
we should, in all probability, not have heard of guns dis- 
abled by their own projectiles, of shells turning over and 
over in the air, of contrivances to save ships and crews 





* See Holley’s text-book ‘‘On Ordnance and Armour.” 


from the dangers of their own guns. All these disasters 
show that there is something radically wrong, which no 
trifling change of detail can set right. The first cost of the 
projectiles is enormous ; both projectiles and guns seem to 
delight in adding to the expense by a process of mutual 
destruction. It is high time that something were done to 
curtail this reckless outlay. We do not pretend to be om- 
niscient, or to predict what will be the cheapest and the 
best gun of the next ceutury, but we do know that the 
Woolwich system of ordnance is neither the best nor the 
cheapest which can be adopted. In our impression of 
January 11, 1867, we gave a table showing the compara- 
tive merits and cost of the Scott gun and its rival. We 
will only add that the disparity between the two would be 
greatly increased in the 25-ton gun. In rifling the Wool- 
wich gun, the cost per groove is £1 16s.; in the Scott gun the 
cost per groove is only 17s, ; and we believe fewer grooves 
would be required in the Scott than in the Woolwich gun. 
Even for the 7in, gun the cost of the Scott shell was £68 
per thousand less than that of the Wvolwich or French 
shell, and the cost of the Scott shot £83 per thousand less 
than that of Woolwich or French shot. The expense of the 
stud system is in itself so great, and the number of studs 
required for the heavy projectiles so large, that the economy 
effected by the ribbed system would be far greater than is 
apparent from these figures. On every ground, then, we 
hope the time is not far distant when a new trial will be 
made. We ask no more, and we will be satistied with 
nothing less, We are very far from advocating the imme- 
diate adoption of the Scott gun into the service without 
further question, but we do assert that the existing 
system of rifling having, as we predicted it would, proved a 
failure, the Scott system should now have that further trial 
to which it has long since proved itself to be entitled. 

Apart from the question of economy the subject is one 
of the greatest national importance. Our prestige is at 
stake in more ways than one. Notonly have we to maintain 
our supremacy at sea, but it is also most essential that we 
should not lose our reputation abroad as naval engineers. 
It happens unfortunately that the mishaps which have oc- 
curred through the adoption of the gaining twist and the 
stud-shot have been repeated in the Italian navy, in which 
our system has been copied. Foreign nations are already 
learning to build their own ships ; a few more lessons like 
that which the Italians have just learned will do irre- 
parable mischief both to our trade abroad and to our own 
confidence in our own resources, England cannot afford to 
have it said that she does not understand the principles of 
modern naval warfare ; and we trust we shall ere long see 
the introduction of some plan which shall be correct in 
theory and effective in practice. We hope the warnings of 
past experience will not be forgotten, and that when a new 
committee is appointed the military element will be pro- 
perly balanced, both by naval officers who have a special 
knowledge of the subject, and by some of the ablest of our 
civil engineers. 


ECONOMICAL STEAM ENGINES, 


In a few articles which have appeared in our pages from 
time to time during the half year now drawing to its close, 
we have endeavoured to explain to our readers in what true 
steam engine economy consisted, showing that neither the 
evgine which burned least coal per indicated horse-power, 
nor that which cost least money, nor that which apparently 
did the most work per pound of coal burned, was neces- 
sarily the most economical. In this, the concluding article 
of the series, we propose to lay down a few general prin- 
ciples intended to serve as guides at once for the 
engineer making engines, and the manufacturer using steam 
power. Before doing so, however, it will be well to put 
into a very few words the propositions, the truth of which 
we have already endeavoured to prove by argument and 
statement of fact. The first of these is, that engines are 
not nec ily economical because they burn very little 
coal, for the construction of such engines only too often 
renders them liable to break down, or is certain to entail 
large outlays on repairs, attendance, grease, &c., which 
amount in the long run to more than the saving effected in 
coal, Thus, of two engines, one may burn two tons of coal 
a day while another burns three tons. In the manufac- 
turing districts coal is worth, say, 7s. a ton. The saving 
effected by the more economical engine of the two is, there- 
fore, 7s.a day. But the extra cost of grease, skilled at- 
tendance, &c., may amount to more than 7s. per day, 
and the apparently more economical engine will be worked 
at a loss. The second proposition is, that it does not follow 
that the engine giving out the highest indicated horse- 
power _ pound of coal burned is the more economical, 
even though the cost of attendance, grease, and repairs 
remained unaltered, because the indicated does not repre- 
sent the effective or paying horse-power, and it is this last 
alone that has to be considered. In many instances engines 
have been “ McNaughted” without the slightest advantage. 
The indicated power has been increased, but the consump- 
tion of coal per unit of paying work done has remained practi- 
cally unaltered. The third proposition is, that the cost of 
a first-class engine may be so t as to deprive the honest 
manufacturer of any chance of selling. He will be unable 
to obtain orders, and the result will be financial ruin. 
Young firms especially will do well to avoid high-priced 
engines ; while some of the best old firms admit, without 
hesitation, that the profits to be derived from the manu- 
facture of expensive engines are too small to render it 
worth while to push a trade in them. So much premised, 
we may oaned: to consider how these propositions can be 
best applied in practice. 

The employer of steam-power should endeavour to pro- 
cure, and the engineer to make, the simplest possible en- 
gine. Nothing in the long run will beat the horizontal 

ent, We will es it adopted. The next 


point to be considered is the ~~ the cylinder hot and 
dry. This latter point we find generally neglected, 
really admirable engines giving poor results use they 


are working wet steam. e do not think it is n 
to explain why wet steam should run away with coal—it 
will suffice to say that it does. Now no steam jacket 





will insure a supply of dry steam; and special precaution 
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must be taken, either in the design of the boiler, the mode 
of fitting the steam pipes, or otherwise, to insure that 
nothing ‘but clean dry steam, absolutely free from priming, 
enters the cylinder. In carrying out this intention the 
steam trap will be found of great use. If an enlargement 
is provided on the steam pipe close to the cylinder, so that 
the velocity of the steam may be reduced, the water 
ip suspension will readily separate from it, and may be re- 
moved, Another end to economy, now, we believe, proposed 
for the first time, will consist in jacketing the steam pipe, 
that is to say, enclosing the steam pipe within another a 
couple of inches larger in diameter, and carefully lagged. 
The pressure within this pipe would be always that in the 
boiler, but the pressure in the steam pipe is of necessity 
always a little less, and the fluid on its way to the engine 
would, therefore, always be exposed to a slight superheat ; 
a small cock should, of course, be fitted to draw off the 
condensed water from the outer pipe. The inner pipe 
having only the difference between the boiler and the valve 
chest pressures to withstand, might be made very thin, as 
it would always be in compression, and the boiler stop 
valve would, of course, be common to both, so that steam 
could not enter one without the other. This would con- 
stitute a static improvement, and would be found unlikely 
to get out of order, aud very cheap to make. If a cylinder 
is to be jacketed, why not a steam pipe? 

Having got dry, clean steam, it remains to be seen what 
we shall do with it. Steam of about 85lb. above the 
atmosphere is the most which it is advisable to use with 
Cornish boilers. It can be proved on paper that such 
steam expanded five times in a condensing engine will 
even, after certain allowances are made, require but 2°5 Ib. 
of coal per indicated horse-power, if the boilers evaporate 
8 lb. of water per pound of coal; but in practice we know 
that this result is never obtained. But it is quite certain that 
any simple engine, of moderately cheap make, burning 
but 2°51b. of cval per indicated horse-power, and doing a 
high duty, because the loss of friction would be small 
thanks to the simplicity of the machine—would command 
a ready sale, and satisfy the wants of by far the greater 
number of employers of stationary engines. ‘There is no 
well authenticated instance on record of any compound 
engine doing, for a series of years, a higher duty than 
1-horse indicated per two poundsof coal perhour. Thesimple 
engine would beat allcompounds out of the field. How isit, 
then, that non-compounded engines do not attain the result 
we have named?! The only reply is that they fail because they 
are not worked with steam in the condition of a perfect gas. 
The steam is supplied more or less damp and dirty to the 
cylinder, and while there it grows wetter and wetter. 
There can be but two sources of loss—condensation and 
leakage; and it is by no means impossible, by the use of 
boilers evaporating 9 1b. of water per pound of coal—and 
there are boilers now in the market which evaporate 11 lb. 
—and expanding steam seven times, to obtain, with due 
precautions, a horse-power for 2}lb. of coal per hour. 
Bearing this fact in mind, it remains for the engineer to 
consider whether he will or will not adopt the compound 
type. And here it will be well to urge upon a certain sec- 
tion of our readers that there is no charm about the com- 
pound engine, no reason whatever why it should be 
more economical than a single-cylinder engine, expanding 
as many times, save one; which is that the use of 
the low-pressure cylinder to a certain extent protects, 
what we may term the initial steam from the frigoritic 
influence of the condenser, The real advantage, such 
as it is, of the compound engine is, that it saves the engine 
from shock and equalises the strain and driving power ; 
but the same end can be attained in other and cheaper 
ways, even with large measures of expansion, while with 
pressures under 100 |b., and measures of expansion not ex- 
ceeding seven or eightfold, it is simply ridiculous to 
resort to the use of compounded cylinders in new engines. 
If, then, engineer and employer of steam power are alike 
content to have a cheap, strong, simple engine, fairly 
economical, let them stick to the uncompounded type. 
If they desire a higher economy than this, they must 
resort to the use of a very different type of ma- 
chinery, and compounding will then become a neces- 
sity instead of a prejudice, and will represent but 
one of the many changes which are entailed by 
the desire for greater economy of fuel. The circumstances 
under which compounding on land becomes justifiable 
also render a complete change in the system of generating 
steam necessary. If it is determined that an engine of the 
most economical possible construction shall be adopted, 
then everything should be designed for a pressure of from 
200 Ib. to 300 lb. on the square inch; steam with these 
yressures can only be generated with safety in tubulous 
ies But there is no tubulous boiler in existence 
at this moment working with ordinary water which we 
could recommend as being likely to carry a pressure of 
even 200 lb. to the square inch with safety, certainty, and 
economy, for a series of years. The great defects of all 
existing tubulous boilers are the liability to incrustation 
and the want of water surface, unless some large reservoir 
is used to receive mud and steam, which reservoir is un- 
suitable to excessive pressures, Unless there is plenty of 
water surface, or special arrangements to compensate for 
its absence, the steam is certain to be wet even though no 
priming takes place, while mud and sediment reduce the 
evaporative efliciency of the boiler. If we use distilled 
water one-half our troubles are disposed of, therefore, for 
really economical engines we must have surface condensers, 
and some means of aérating the water, which may be very 
simple indeed. Only those who have had experience can 
realise the astonishing difficulty met with in keeping 
everything tight when a boiler is carrying 200lb, or 
200 Ib. pressure ; all the fittings must be of the very best 
workmanship, material, and design, and only first-class 
workmen are competent to get up such engines using 
such pressure, and take care of them subsequently. 
Their weight is of necessity very considerable. We 
could cite compound engines of 60-horse power ,weigh- 
ing, and that with very light fly-wheel, as much as 
30 tons, or nearly three times as much as an ordinary 
engine ; and it will, therefore, be readily understood that 
the cost of such engines is very great. Above all, 








let the engineer avoid the manufacture of cheap 
compound engines, made to sell and catch the fancy of the 
public, working with about 60 Ib. steam, costing a good deal 
more than a simple engine to begin with, and worr out and 
sent to the scrap heap in four or five years. Such machines 
reflect no crediton the maker, and are ruinous tothe purchaser, 

Last of all—many people will say first of all—the engi- 
neer should consider what type of engine it will pay him 
best to make. This is the only practical test of the value 
of any system as far as the maker is concerned. Just now 
there is no general market for first-class machinery. First 
cost is considered almost before anything else. It is the part 
of the manufacturer to consider what kind of engine will 
pay Aim best, and on arriving at a conclusion he should 
not allow himself to be too much influenced by questions of 


first cost. But the engineer cannot help himself if he | 
does; it is his business to supply what is wanted. But it | 


must not be forgotten that much of the disfavour with 
which high-priced engines are regarded is due to the fact 
that these engines too often disappoint the purchaser. It 
is a very vexatious thing to pay £2000 for an engine and 
boilers, and find your next-door neighbour doing quite as 
well with an engine and boilers which cost half the money. 

The engineer who really desires to improve the steam 
engine will find plenty of room in which to work. Ifa few 
intelligent men would devote themselves to the task of pro- 
ducing a non compounded engine which, when above 
50-horse power, would work at a consumption of 2} lb. of 
coal per horse-power per hour, we feel certain that the 
result might be obtained, and that engine and boilers might 
nevertheless be sold at rates which would render them 
highly remunerative to their makers. The existing com- 
pound engine, working with low-pressure steam, can enjoy 
but an ephemeral popularity, due to the fact that itisalways 
made with some attention to the principles on which eco- 
nomy of fuel is based, and is invariably compared with 
single engines with unjacketed cylinders. There is not 
one atom of fact to prove that the compound engine has 
ever beaten the single-cylinder engine in economy of fuel 
when equal care was taken to secure economy in both. 
The compound engine of the future—really and perma- 
nently popular—will be a very different thing. but our 
readers may rest assured that even this engine will be used 
only under comparatively exceptional conditions of service. 


LOCAL GOVERNMENT. 


Wuitst there is reason to lament the general depression 
that engineering enterprise is at present labouring under, 
it is pleasing to notice a fair amount of energy in the prose- 
cution of sanitary works. The necessity for inquiry into 
the conditions that tend to promote or to prejudice the 
public health is each day becoming more generally recog- 
nised by the nation at large; and in an especial degree is 
the interest in water supply and drainage taking root in 
the minds of the bettcr educated classes. Nothing is more 
certain than that this interest will become more and more 
general, and that the condition of the public health will, as 
a consequence, be essentially ameliorated. Such is the 
result that will surely follow on the education of the public 
mind in sanitary science. But the rapidity with which 
sanitary operations will advance must depend, in a con- 
siderable degree, on the encouragement afforded by the 
Legislature to local governing bodies. We look forward 
with some impatience and a good deal of interest to the 
report and recommendations ot the Royal Sanitary Com- 
mission, and are not without a hope that their delibera- 
tions may result in large and radical changes in the laws 
under which local boards are constituted and worked. The 
Acts under which these bodies at present administer their 
functions are probably as ill arranged and defective in 
their operation as any in the whole of our code. So com- 
plex and contradictory are they, indeed, that eminent legal 
authorities find themselves at times unable to bring the 
different clauses of the sanitary Acts into harmony with 
one another, or to say what powers the Acts do, or do not 
confer. ‘This is hardly to be wondered at when the autho- 
rities at the Home Office find themselves not unfrequently 
incompetent to advise or instruct those very local authori- 
ties, whose reliance should be upon a central department 
for instruction and guidance. If the Local Government 
Office has not been constituted for and with the specitic 
object of directing the action of local authorities we are 
wholly at a loss to comprehend the nature of its functions. 
And yet it is notorious that the Home Secretary’s depart- 
ment, when consulted upon important questions by local 
boards—questions not uufrequeutly involving heavy pecu- 
niary responsibility—decline to commit themselves to any 
decided opinion, or to do more than advise in a less than 
semi-official manner. Whether this fear of responsibility 
is the result of defective legal powers or not is a matter of 
small importance to the fe A The fact remains unchal- 
lenged that local boards are obliged to act wholly on their 
own responsibility, and are often compelled to incur heavy 
expense in the acquirement of that knowledge that a central 
governing office should at all times be competent to fur- 
nish. How frequently does it occur that boards find them- 
selves in the position of having got up at heavy expense 
projects for water supply and drainage, only to meet 
with a refusal of sanction for the necessary borrowing 
powers, when a little timely investigation uf the subject 
would have saved the whole of the trouble and expense ? 
The action of the Local Government Act Office appears, in 
fact, to be simply obstructive. They have the power to 
say to any local board “ we do not approve of your proposal, 
and, further, we have nothing to suggest. Weare far from 
wishing to imply that this state of things is due to incom- 
petency or mismanagement. There seems only too much 
reason to conclude that the whole system is a radically de- 
fective one; and it is hardly to be wondered at that cer- 
tain districts—and not a few—continued from year to year 
without any material improvement being made in their 


sanitary condition. Local boards—already sufficiently | 
disposed to be apathetic—have, after all, some justifi- | 





cation, when, after maturing schemes for drainage and | 


water supply, and, so far as they can, complying with the 
Acts of Parliament, they find themselves frustrated by 
the refasal of Government to approve of the contemplated 
expenditure, 


It is worth while for us tc inquire what is really being 
done by Government to promote the sanitary improvement 
of the country. The Rivers Commission are and have been 
engaged upon inquiries that are of considerable value with 
regard to the preservation of the watercourses of the country 
from contamination by sewage and otherimpurities,and there 
is no doubt that the commission have collected much im- 
portant evidence on this and kindred topics. Further than 
this nothing ap ‘to have been done, and, so faras we 
can discover, the recommendations embodied in the first 
report of the commissioners have never in any considerable 
degree been carried out. As for legislation, we have 
pleuty that is permissive, and not much that is compulsory ; 
and so long as this is the case the advancement of sanitary 
operations must be comparatively slow. When we con- 
sider the mode by which local boards come to be formed, 
and are usually worked, it is easy to understand how little 
Government interference comes into operation. ‘The for- 
mation of a local board generally takes its rise out of some 
discussion at a parish vestry, when, after the sense of the 
ratepayers being taken, aud certain other preliminaries, 
gone through, application is made to the Home Secretary for 
permission to adopt the local Government laws. The 
necessary powers are as a general rule conferred upon the 
parish, and a board is formed. It by no means follows, 
however, that this board is to be of any practical utility. 
It often continues to act for years without doing anything 
whatever to improve the state of the district, or in any 
way to conform to such provisions of the sanitary Acts as 
are positive. The creed is only too frequently to save 
the rates, and the consequence 1s that no works beyond 
the mere routine of paving and lighting are carried out. 
The members of the board, or a large pruportion of them, 
are frequently men whose interest in the parish is such 
that they cannot, and do not, apply themselves to any 
measure that is likely to impose upon them an increase of 
local taxation, and so matters are allowed to wear on until 
some serious visitation of sickness, such as is now prevailing 
at Whitehaven, arouses them and the Government authori- 
ties to a sense of duty. Local boards may be, and some- 
times are, stimulated by some parishioner, who, reyardless 
of the odium that he incurs, addresses a memorial to the 
Home Secretary, complaining that the board continues to 
make default, and does not exercise those powers vested in 
it by the Act of Parliament. Such memorials arouse the 
Home Office to interfere, and much good may be the result; 
but it will be observed that throughout the whole pro- 
ceeding Government stands by, either wholly disregarding 
the inaction of the local board, or entirely oblivious of 
its existence. We do not assert that this is the usual 
condition of things, but the example we have quoted is by 
no means a singular one, and so far as the controlling 
action of Government is concerned it may be taken to re- 
present the normal state of affairs. 

There can hardly be a doubt that the whole system 
requires to be recast. It seems absolutely necessary that 
there should be a central governing body, the duty of 
which should be not only to permit local authorities to 
project and carry out works for the improvement of their 
districts if disposed to doso, but to see that, whether such 
local boards are constituted or not, proper provision is 
made for the preservation of public health. Why should 
there not be regularly appointed and qualified officers 
charged with the duty of visiting each district through- 
out the country, at least once in the year, for the purpose 
of satisfying themselves from personal inspection, by in- 
quiry, and other means, as to the state of the district within 
their charge? Local authorities that now are and have 
been resting satistied with inaction would thus be aroused 
to a, sense ot those responsibilities that they had undertaken. 
The whole system of “ saving the ratepayers’ money,” which 
was the old cry, would be exploded once for all when it was 
discovered by dilatory and sordid corporations and boards, 
that the necessary stimulus was forthcoming ; and that, as 
a consequence of their inaction, Government would direct 
competent engineers to carry out such works, of water 
supply and drainage as might be deemed necessary, and 
this on a scale probably far beyond what the defaulting 
board could have thought requisite. The benefit that 
such a system must produce would, we feel assured, be 
incalculable. It would, of course, be necessary to 
confer ample powers on the inspecting officers, and, 
in fact, their duty should be to report to the head 
or heads of the central office, who in turn would apply to 
the Home Secretary for an order to compel any board that 
continued to make default to carry out the requisite 
works forthwith. ‘The expenses of such a department as 
we contemplate might be defrayed by contributions payable 
out of the parish rates, the proportion for any particular 
district beg determined by the rateable value and other 
circumstances. When spread over the whole rateable value 
of England the burden of maintaining such a department 
would be inappreciable. Under the existing system there 
are public auditors whose duty it is to scrutinise the ac- 
counts of local boards from time to time, and who receive 
their remuneration from such boards. Why the precaution 
of supervising the financial affairs of boards should thus 
carefully be observed, without any account being taken of 
how the expenditure is applied, isa mystery. Oue fact re- 
mains, that local authorities may be guilty of almost any 
amount of neglect; and unless the occurrence of an 
epidemic should peremptorily demand interference, Go- 
vernment will leave matters to take their course year after 

ear. 
“ It is either the duty of Government to preserve the 
health of the people, or it is not. If it be, then let the 
things be done under systematic organisation, and if no 
Government should not interfere with constituted | 
authorities, even in compliance with a memorial from the 
inhabitants. 

Local government, in its present form, has surely had a 
fair trial, and its defects are now thoroughly understood. 
Under its operation may be seen, in many instances, as de- 
plorable a sanitary disregard for public health as ever 
existed before the passing of the Sanitary Act. The poorest’ 
members of the community—those who have no voice in’ 
the election of local boards—suffer the most keenly from 
the apathy of Government. It is not improbable that they 
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are the tenants of some large owner of colliery property, 
who contrives to retain his a age on = ae board fr 
the sole purpose of guarding his private in and o 
frustrating any attempt that might be made to carry out 
* works of improvement to which he would be called upon to 


contribute. The striking feature in the contemplation of | 
the whole subject is the ge greg of Government | 


and the apparent disregard o J 
masses, whose prosperity should be of paramount interest 
to the State. 








RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
Apri 8TH.—THE PEDIGREE OF THE HORSE. 


the health or life of the | 


Proressor HUXLEY, in a lecture on the above subject, traced | 


the geological pedigree of the horse back through untold ages, to 
the hipparian, which had two little hoofs, on each side of a larger 
hoof, and, further back still, to the anchitherium, which had two 
hoofs of moderate size alongside the main hoof. Further than 
this he could not go with certainty, but he showed that further 
back in time there is a moderate amount of evidence that the 
ancestors of the horse had toes like an average quadruped, and 
lived chiefly in marshes. The real bones of the ancestors of the 
horse were shown at the meeting, to prove the gradual changes 


effected by time. 
Apri. 9TH.—THE Sun. 

Mr. J. Norman Lockyer, in the course of his fourth and last 
lecture on the sun, laid down the following principles as to the 
absorption and radiation of certain substances. Glass, he said, 
absorbs and gives out a great deal of dark heat. Rock salt absorbs 
and gives out very little dark heat. g 
gives out much light, whilst transparent glass absorbs and gives 
out little light. Carbon absorbs and gives out much light and 
dark heat. 
heat. He then went on to explain that the common candle flame 
has a chromosphere and photosphere, and that when the flame is 
disturbed gases are thrown out from its interior towards its 
exterior, just asis the case with the sun. Moreover, when an 
image of the candle flame is thrown by a lens upon the end of a 
spectroscope, and portions of the flame are then examined through 
the slit, many of the phenomena presented by a spectroscopic ex- 
amination of portions of the sun are likewise seen by the examina- 
tion of the flame of the candle. When the blue part of the flame 
of the candle is thus examined a tolerably fair bright-line gaseous 

ctrum is seen projected upon a faint continuous spectrum. 
When examining sun spots a general and a selective absorption 
is visible, especially in the sodium lines, which thicken in propor- 
tion to the abruptness of the declivity of the sides of aspot. The 
greater the pressure the thicker are the absorption lines. In the 
course of this lecture he said that there are bright lines in the 
solar spectrum, and that these bright lines are far more unchange- 
able than the dark ones. He concluded by saying that if we 
accept the theory of Laplace, that the sun is nothing but the con- 
densation of a tremendous nebula, there is evidence that it is a 
hot globe now cooling, which, after the lapse of untold ages, will 
roll as a cold dark ball through space. 
APRIL 26TH.—MORAL AND POLITICAL PHILOSOPHY. 
At the close of the Easter recess, of a fortnight’s duration, Pro- 


fessor Blackie delivered the first of a course of four lectures on 
the above subject, and on the above date. 
APRIL 28TH.—ELECTRICITY. 

Professor Tyndall, in the first of seven lectures on “‘ Elec- 
trical Phenomena and Theories,” by means of several simple ex- 
periments made known the el tary facts ted with the 
action of the voltaic battery, and the influence exerted by electri- 
fied insulated wires upon magnets and bars of soft iron. While 
speaking of the magnetisation of iron bars by means of an electro- 
magnetic helix, he said that ‘it is not necessary that the convolu- 
tions of the helix should be close to the core. A hoop, for ex- 
ample, a yard in diameter, round which covered wire is coiled, 
magnetises an iron bar placed across it at its centre. The mag- 
netised body is here nearly 18in. from the magnetising coil. How 
is the power transmitted from the one to the other? Is it an ac- 
tion at a distance, or does it require a medium for its propagation ? 
I do not know. The question at present profoundly interests in- 
vestigators.” He also said that sound is one of the apa effects 
which accompany sudden magnetisation and sudden demagnetisa- 
tion. An ear placed close to an iron core hears a clink the mo- 
ment the circuit is established round it. A clink is also heard 
when the circuit is broken. This is Page’s discovery. Employing 
a contact-breaker (in a distant room to abolish its noise) the coil 
may be magnetised and demagnetised in quick succession; the 
sounds then produced may be heard by several hundreds at once. 
A poker of good soft iron placed within an electro-magnetic helix, 
and with its two ends supported on wooden trays, produces a very 
good effect. The same may be rendered musical. When an iron 
bar is magnetised its volume is unchanged, but its shape is 
altered. It lengthens in the direction of magnetisation. This is 
Joule’s discovery. Joule employed a system of levers to augment 
the effect, and a microscope to observe the elongation thus aug- 
mented. Professor Tyndall’s method was described im Tue EN- 
GINEER a few weeks ago, with engravings. By this plan an iron 
bar is magnetised by an electro-magnetic helix which surrounds it. 
Its elongation is first augmented fifty-fold by means of a lever; 
and this motion is applied to turn the axis of a rotating mirror. 
From the mirror is reflected a long beam of light, which forms 
an index without weight. The reflected beam may be caused 
to print a circle of light upon a white screen, and this circle 
when the bar is magnetised suffers a displacement due to the 
elongation of the bar. This displacement may amount to « foot or 
more. What is the cause of this elongation? The discussion of 
this question requires some preliminary knowledge. If a 
sheet of paper or a square of glass be placed over a magnet, iron 
filings scattered on the paper or on the glass arrange themselves in 
lines, which Faraday calls lines of force. Along these lines the 
filings set their longest dimensions, and they also attach themselves 
end toend. A little bar of iron, or a small magnetic needle, freely 
suspended, sets itself also alas these lines of force. We may 
po es a bar of iron as made up of particles united by the force of 
cohesion, but still to some extent distinct. When iron is broken 
we see crystalline facets on the surface of fracture. In fact, the 
bar is composed of minute crystals of irregular shape. These, 
when the bar is magnetised, try to set their longest dimensions 

el to the direction of magnetisation, that is to say, in the 
irection of the bar itself. They succeed in this effartto some 
slight extent, and thus produce the minute and temporary length- 
ening of the bar. This is the explanation of De la Rive. Magnetic 
oxide of iron may be suspended as a powder in water contained in 
a cylindrical vessel with flat glass ends. Let the vessel be sur- 
rounded by a coil of covered wire. Looking at a candle through 
the muddy liquid, and making the coil part of a voltaic circuit, 
the candle brightens at the moment the circuit is made. Breaking 
the circuit, dimmess again supervenes. This is due to an arrange- 
ment of the particles of suspended oxide similar to that of the iron 
filings. They set their longest dimensions parallel to the beam of 
light, and thus obstruct its passage less. They also attach them- 
ves end to end, one Pay lines be the lines of filings. This 
beautiful experimen ue to ve, Projecting a magnified 
image of the end of the cylindrical cell on a screen, and sending 
through it the beam of the electric lamp, whenever the cireuit is 
established an illuminated disc, two or three feet in diameter, 

flashes out upon the screen. 

APRIL 29TH.—PoPuLAR MyTus. 

Professor Blackie lectured “On Popular Myths” at the Royal 

Institution on the above date, 





ee ee Ee eae Geen | Why, then, does the iron follow the law of the square of the 


| 


| 
| 





ApRit 30TH.—THE ASTRONOMY OF COMETS. 

Professor Grant, F.R.S., in the first of seven lectures on the 
above subject, gave a general description of comets, as revealed by 
telescopic observation. He spoke of the great value and accuracy 
of the Chinese records of the appearance of cométs. 

May 3rp.—MOoRAL AND PoLitTIcAL PHILOSOPHY. 

Professor Blackie, F.R.S.E., delivered his second lecture on this 
subject on the above date. 

May 5ru.—ELkctriciry. 

Professor Tyndall, in his second lecture ‘‘ On Electrical Pheno- 
mena and Theories,” explained the construction of the “‘electro- 
magnetic hammer,” one of the simplest and earliest forms of con- 
tact breaker. He also explained how some Russian philosophers 
first devised a methodof measuring the strength of electro-mag- 
nets. He said that when we allow a core of double power to act 
upon a piece of good iron, nearly, but not quite, in contact with 
the core, the attraction of the iron is not doubled, but quadrupled. 
If the core be of treble power the attraction is not only trebled, 
but it increases ninefold. If the magnetic strength of the core be 

uadrupled the attraction of the iron is augmented sixteenfold. 
tn fact the attraction is proportional, not to the strength simply, 
but to the strength multiplied by itself, or to the square of the 
strength of the electro-magnet. We must be very clear as to the 
cause of this action, and must therefore contrast for a moment the 
magnetic action of hard steel with that of soft iron. Soft iron is 
easily magnetised, butit loses its magnetism when the magnetising 
force is withdrawn. Steel is magnetised with difficulty, but it 
retains its magnetism even after the withdrawal of the magnetising 
magnet. This obstinacy on the part of steel in declining to accept 


| the magnetic state, and this retentiveness on the part of steel 


| called coercive force. 
Opaque glass absorbs and , 


| 





when the magnetic condition has been once imposed upon it, are 
It is not a happy term, but it is the one 
employed. Supposing a piece of magnetised steel to possess a coer- 
cive force so high as to resist further magnetisation, its attraction 
by anelectro-magnet would bedirectly proportional, not tothe square 
of the strength, but simply to the strength of the electro-magnet. 





strength? Itis because the magnetic condition of the iron is not 
constant, but rises with the strength of the magnet. When the 
magnetism of the core is doubled the magnetism of the iron is 
also doubled; when the magnetism of the core is trebled the 
magnetism of the iron is trebled. The resultant attraction is 
found by multiplying the magnetism of the iron by the magnetism 
of the core, and the product is the expression of the law of squares 
just referred to. 
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To make the matter clearer, let us figure the magnetism of the 
core as due to particles of magnetism, which are introduced into 
the core in gradually increasing numbers. Let us start with a core 
possessing one magnetic particle, and let it act upon a piece of hard 
steel also possessing one magnetic particle; the resulting attraction 
will be unity, or 1. Let two particles be now thrown into the 
core; the steel, in virtue of its coercive force, remains unchanged, 
but its particle being now pulled by two particles instead of one, 
the resulting attraction will be 2. If three particles of magnetism 
be thrown into the core, all of them pulling at the single particle 
of the steel will produce a treble attraction, and so on. 

Now let us start with a core possessing, as before, a single particle 
of magnetism, and with a piece of iron also possessing a single par- 
ticle generated by the core; the attraction, as before, is here unity. 
On introducing two particles into the core they generate imme- 
diately two particles in the iron. But two particles each pulled 
by twice the force first exerted makes the attraction four times 
what it was at the outset. It is to be remembered that every 

article is attracted as if the other particles were absent. In the 
ike manner, if three particles be thrown into the core, three 
particles are also generated in the iron. Each of these iron 
magnetic particles is pulled by the three particles of the electro- 
magnet ; that is to say, each of the iron particles is pulled with 
three times the primitive force. But there are threé particles 
so pulled ; hence the attraction is nine times what it was at the 
outset. 

Let us compare this action for a moment with that of gravity. 
Two masses of matter attract each other with a force which we 
shall take 4s our unit. If the one mass be doubled the attraction 
is doubled ; if both masses be doubled the attraction is increased 
fourfold. If one mass be trebled the attraction is trebled; if 
both masses be trebled the attraction is increased ninefold. 
When, therefore, both the masses are doubled and trebled we 
have the law of squares. Now, it is this doubling and trebling, 
in both cases, of the thing which causes magnetic attraction, which 
causes it to follow the same law. 

Why doTI lead you through these considerations? Simply to 
make clear to you that if ‘“‘the law of squares” here developed 
show itself in the action of a magnet upon matter, we may infal- 
libly infer that the condition df that matter is not a constant con- 
dition, but that it rises and falls with the condition of the magnet. 
Matter thus affected is said to be magnetised by influence or by 
induction. It is attracted or repelied (for we shall come im- 
mediately to the repulsion of matter by a magnet) in virtue of 
some condition into which it is temporarily thrown by the in- 
fluencing magnet. What, then, is the thing that causes magnetic 
attraction? The human mind has long striven to realise it. 
Thales (600 B,c,) thought that the magnet possessed a soul, Cor- 


nelius Gemma in 1535 supposed invisible lines to stretch from the 
magnet to the aaaiaiel Cole. a ption which reminds us of 
Faraday’s lines of force. Cortes di Lodi thought the iron the 
natural nutriment of the magnet. Descartes embraced m i 
phenomena in his celebrated theory of vortices, and in our day 
Clerk Maxwell has worked in this direction. Apinus assumed the 
existence of a magnetic fluid. Coulomb assumed the existence of 
two fluids, each self-repellent, but mutually attractive. Ampére 
deemed a magnet an assemblage of minute electric currents, 
which circulated round the atoms of the magnetised body. These 
conceptions are sometimes useful as a means of connection and 
classification, even when we do not believe them true. 

When speaking of diamagnetism, Professor Tyndall said that 
Brugmans, in 1778, first observed the repulsion of bismuth by a 
magnet. In 1827 Le Bailiff described the repulsion of antimony. 
Saigey, Seebeck, and Becquerel also observed certain actions of 
the kind. In 1845 Faraday generalised these observations by 
demonstrating the magnetic condition of all matter. He showed 
that bodies divided themselves into two great classes, the one 
attracted, the other repelled by the poles of a magnet. To the 
force producing this repulsion Faraday gave the name of ‘* Diamag- 
netism.” What is the nature of this force? Is it inherent and 
constant, or is it induced? The repulsion of diamagnetic bodies 
follows accurately the law of squares above developed. A double 
force produces a quadruple repulsion ; a treble force produces a 
ninefold repulsion, and so on. Hence we may infer with cer- 
tainty that the condition of diamagnetic bodies in virtue of which 
they are repelled by a magnet is a condition induced by the 
magnet, rising and falling as the strength of the magnet rises and 
falls. 

The force of diamagnetism is vastly feebler than that of ordinary 
magnetism, Of all diamagnetic substances, for example, bismuth 
is the most strongly repelled ; but its repulsion is almost incom- 
parably less than the attraction of iron. According to Weber, the 
magnetism of a thin bar of iron exceeds the diamagnetism of an 
equai mass of bismuth about two and a-half million times. Dia- 
magnetic bodies under magnetic excitement exhibit a polarity the 
reverse of that of magnetic bodies. In all cases, whether we operate 
with helices or with magnets, or with helices and magnets combined, 
the actions of magnetic and diamagnetic bodies are antithetical. 
An iron statue standing erect on the earth’s surface is converted 
into a magnet by the earth’s magnetism ; a marble statue, ora 
man standing erect, is converted by the same force into a dia- 
magnet ; for marble is diamagnetic, and so are all the tissues and 
all the solids and fluids of the human body. The poles of the 
man sre those of the iron statue reversed. 

Organic bodies, and most crystals, are magnetised with different 
degrees of intensity in different directions. They are endowed 
with axes of magnetic induction. Thus, in the case of Iceland spar 
(carbonate of lime), the repulsion along the axis is a maximum. 
In the case of carbonate of iron, a crystal of the same shape and 
structure as carbonate of lime, the attraction along the axis is a 
maximum. 
between the poles of a magnet depends on its magnetic axes. 

An instrument of extraordinary delicacy, designed by Weber 
himself to measure feeble diamagnetic action, was exhibited at 
this lecture by Professor Tyndall, who said that at first he resolved 
to write to the constructor of his apparatus, but previous to doing 
so wrote to M. Weber, inquiring whether his further reflections 
on the subject had suggested to him any desirable modifications of 
his instrument. In reply tothe question he undertook to devise 
an apparatus surpassing in delicacy any hitherto made use of. 
The design of M. Weber was ably carried out by M. Leyser, of 
Leipzig; and with the instrument he had been able to satisfy the 
severest conditions proposed by those who saw in the results of 
Weber's experiments the effect of ordinary induction. A sketchof 
theinstrument employed is given in Figs. 16,17, 18,and19. BO, B’'O’ 
is the outline of a rectangular box, the front of which is removed, 
so as to show the apparatus within. The back of the box is pro- 
longed, and terminates in two semicircular projections, which have 
apertures at H and H’. Stout bolts of brass, which have been 
made fast in solid masonry, pass through these apertures, and the 
instrument, being secured to the bolts by screws and washers, is 
supported in a vertical position, being free from all disturbance 
save such as affects the foundations of the Royal Institution. All 
the arrangements presented to the eye in Fig. 17 are made fast to 
the back of the box, but are unconnected with the front, so as to 
permit of the removal of the latter. W W’ are two boxwood wheels 
with grooved peripheries, which permit of motion being transferred 
from one wheel to the other by means of a string ss. Attached 
to this string are two cylinders, inn, op, of the body to be examined : 
in some cases the cylinders are perforated longitudinally, the string 
passes through the perforation, and the cylinders are supported by 
knots on the string. H E, H’ E are two helices of copper wire 
overspun with silk, and wound round two brass reels, the upper 
ends of which protrude from H to G, and from H’ to G’. The 
internal ciameter of each helix is O’8in. and its external dia- 
meter about 1'3in.; the length from H to E is 19in., and the 
centres of the helices are 4in. apart; the diameter of the wheels 
W W’ being also tin. The cross bar G G is of brass, and through 
its centre passes the screw R, from which depends a number of 
silk fibres which support an astatic arrangement of two magne’ 
the front one of which, 5 N, is shown in the figure. An enl 
section of the instrument through the system of magnets is shown 
in Fig. 19. The magnets are connected by a brass cross-piece, 
in which is the point of suspension P; and the position of the 
helices is shown to be between the magnets. It will be seen that 
the astaticsystem is a horizontal one, and not vertical, asin the ordi- 
nary galvanometer. The black circle in front of the magnet 8 N, 
Fig. 17 isa mirror, which is shown in section at M, Fig. 19, to balance 
the weight of this mirror, and adjust the magnets in a horizontal 
position; a brass washer W is caused to move along a screw 
until a point is attained at which its weight has brought both the 
magnets into the same horizontal plane. There is also another 
adjustment, which permits of the magnets being brought closer 
together or separated more widely asunder. 

In using this instrument an illuminated scale and a telescope are 
mounted several yards in front of the apparatus just described, 
and when the astatic arrangement, with its attached mirror, is in 
its normal position, the zero of the scale is seen upon looking at the 
mirror through the telescope. When bars of bismuth or other 
diamagnetic substances are then moved about inside the helices, 
they are shown to acquire a polarity the reverse of that —— 
to iron, and the intensity of the force is read off by the figures 
the scale made visible by the shifting of the mirror and its magnets, 








CHEMICAL SOCIETY. 


At the meeting held on June 2nd, Professor Williamson, F.R.S., 
resident, in the chair, Mr. W. B. Tustin was elected a feliow. 
-rofessor Odling, F.R.S., delivered a lecture ‘‘On the Platinum 

Ammonia Compounds.” Platinum unites in two different ratios 

with chlorine ; in the one case with four atoms of chlorine to form 

platinic chloride, Pt Cl,, in the other with two atoms of chlorine 
to form platinous chloride, Pt Cl,. The latter compound produc 

by direct union with chlorine, platinic chloride. The platinic 
ammonia compounds are derived from the platinous chloride, 

This borne in mind, a great simplicity is introduced into the study 

of these compounds, After having drawn a comparison between 

sal-ammoniac and some compounds analogous to it, the lecturer 
concluded his prefatory remarks by stating his belief in the 

necessity of studying mineral chemistry in the light of o 

chemistry. He then p' ed to give a short history of thep! um 

ammonia compounds, beginning with the green salt discovered by 

Magnus in 1828, mentioning the salts prepared and described oy 

Gros, Reiset, Pegrame, and others, and finishing with the ifi- 

cation of these compounds by Laurent and Gerhardt. This 

classification is by no means ap and Dr. Odling after 








having briefly pointed out some of its to 
communicate at a future meeting his own views on this subject, 


The position assumed by the crystal when suspended _ 
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ON SOME RECENT IMPROVEMENTS IN PISTONS. 
By W. Lioyp WISE. 

THE writer is induced to submit this paper to the Manchester 
Institution of Engineers, firstly, from a strong conviction on 
his part that the subject is one of great importance to all who are 
interested in the economical working of steam engines; and, 
secondly, because he is enabled by the kindness of his friends, Mr. 
Joseph Quick, jun., C.E., and Mr. John Sampson, resident engineer 
of the Southwark and Vauxhall Waterworks, at Battersea, near 


London, to lay before the Institution some interesting facts as yet 
unpublished regarding the practical working of the improved 
pistons to which this paper has especial reference. 

In pistons of many descriptions at ey in extensive use 
metallic or other packing is employed, and frequently in such 
manner as often to require adjustment by screws or other means 
provided for that purpose, which adjustment, besides requiring 
great skill and extreme care, must always be more or less uncertain, 
and consequently unsatisfactory, as the workman performing the 
operation under ordinary circumstances has no reliable indication 
of the extent of compression of the packing. | The result often is 
that pistons are at first starting so tightly packed as to cause great 
waste of power by friction, besides occasioning rapid wear of the 
piston and cylinder, so that leakage quickly follows, thereby ne- 
cessitating the repacking of the piston at frequent intervals, an 
operation which usually involves considerable expense and loss of 
time. 

Another description of packing in very common use is the ordi- 
nary plain cast iron ring, which is likewise open to the objection 
that on being first put in it presses to a greater extent against the 
cylinder’s surface than is the case after working for some little 
time, besides which its pressure does not vary in proportion to that 
of the steam upon the piston’s side; consequently there is great 
loss by friction at first, and subsequently by leakage arising from 
excessive wear. 

Now Messrs. Quick and Sampson obviate these serious evils by 
the employment of a novel and simple method, invented by them 
for causing the ring or rings of the piston to press constantly 
against the inuer surface of the cylinder with a force which shall 
vary in proportion to the extent of variation between the pressures 
on the respective sides of the piston, the packing being so adjusted 
as to form a good but not unnecessarily tight joint at a minimum 
pressure, to force the piston ring or rings more and more tightly 
against the inner surface of the cylinder as the pressure upon the 
side of the piston increases, and to correspondingly reduce the 
force with which the ring or rings so presses or press against the 
cylinder in proportion as the pressure against the piston’s side 
diminishes; and they attain these results without the direct action 
of the steam or other actuating fluid behind the packing rings. 
For these purposes the block or body of the piston is formed with 
small holes or passages, the number of which may be varied to suit 
the size of the piston, and these small holes or passages are fitted 
with corresponding small pistons properly packed and capable of 
moving therein when influenced by any excess of pressure at one 
side of the piston over that at the other side. The apparatus is so 
arranged that in the normal position of these small pistons—that 
is, when there is an equal pressure on both sides of the main 
piston—the latter will lie or move perfectly easy within the cylin- 
der, but that any change in pressure on the respective sides of 
the piston will cause the small pistons to move endwise within 
their respective holes or passages in the block or body of the main 
piston, and such movement of the small pistons will be communi- 
cated from them through the cap, top plate, or junk ring of the 
main piston, or through suitable L pieces or equivalent devices, to 
the packing ring or rings, so as to force the latter against the inner 
surface of the cylinder. 

Fig. 1 represents a transverse section, and Fig. 2 a plan (to a re- 
duced scale) of part of a 55in. piston which has been working con- 
stantly for upwards ot twelve months in a single-acting pumping 
engine at the Southwark and Vauxhall Waterworks at Battersea. 

Ais the block or boly of the piston; it is formed with three 
holes or passages A', provided with small pistons B, 3}in. in dia- 
meter, which work therein, and are made to fit accurately by means 
of packing springs. The pistons B are connected to the junk ring C 
by small stems D, and nuts as shown; E is the packing ring, whose 
edges are bevelled, and F is an intermediate ring having only its 
lower edge bevelled. 

The bevelled surfaces of the rings E and F and lower part of the 
packing recess are ground so as to fit one another accurately. Any 
excess of pressure on the upper side of the piston has the effect of 
causing the junk ring C to press against the intermediate ring F, 
thereby forcing the bevelled packing ring E against the inner sur- 
face of the cylinder by compressing it between the bevelled surfaces 
of the block A and intermediate ring F. 

The piston previously used in this engine had a cast iron ring, 
backed up by india-rubber 
interposed between itself 
and the block of the piston, 
the india-rubber being 
compressed by the junk or 
cap ring. The result of 
the application of the im- 

proved piston in this case 
a been a reduction in 
the down 
to a 


friction durin 
stroke equivalent 
steam pressure of one 
pound per square inch; 
while the relief afforded to 
the piston during the up 
stroke has resulted in an 
absolute gain of 10ft. in 
the height to which the Fic. 1 

water is raised. 

The old piston had to be looked at and repacked two or three 
timesayear, and requireda considerable quantity of grease, whereas 
the new one, after having run for upwards of twelve months 
without being inspected, was found to be ina very satisfactory 
condition, besides which the use of grease has been entirely dis- 
continued. Fig. 3 represents part of a 70in. piston applied to a 
direct-acting pumping en- 
gine at the Grand Junction 
‘Waterworks, Kew, work- 
ing at an average steam 
pressure of 20 lb. per 
square inch. This arrange- 
ment may also be applied 
with great advantage to 
double-acting condensing 
pumping ormarine engines. 
A is the block of the piston, 
it is formed with four holes 
to receive four small 

istons B, each 4in. in 

iameter, which are con- 
nected by stems D, and 
nuts, to the junk ring C as 
shown. The block A is 
Fig, 2. furthermore formed to 

receive L pieces G, whose ends G! take in recesses formed 
in the sides of the small pistons B. When the pressure of 
the steam is on the under side the small pistons B act 
against the ends G! of the L pieces, and cause their edges G? to 
describe the arc of acircle, and so to force the packing ring E 
against the interior of the cylinder; but when (in double-acting 
engines) the steam pressure is against the upper part of the piston, 
then the junk ring O presses against the intermediate ring F, so 
that the bevelled packing ring E is forced against the interior of the 








cylinder by being compressed between the bevelled surfaces of the 
block A and intermediate ring F. 

The following report, dated Feb. 12th, 1870, is from Mr. 
Alexander Fraser, engineer to the Grand Junction Waterworks, 
He says :-— 

“With respect to the patent piston which we have had fitted to 
the 70in. direct-acting engine at our Kew works, I am happy to 
say that it is a decided success. Since its introduction we have 
been able to dispense with a ton weight on the loaded plunger, 
showing a reduction in friction of over 5 per cent.; and whereas the 
former packed piston required 4 lb. to 5 lb. of tallow per day, the 
new piston requires almost none at all. There is a saving on this 
head of quite £30 per annum, besides other advantages due to the 
absence of tallow in the cylinder. I shall certainly advocate 
the introduction of the new piston in the other engines at our dif- 
ferent works, as opportunities occur for removing the present 
pistons.” 

A piston of the same construction as that referred to in Mr. 
Fraser’s report has just been supplied to the Portsmouth Water- 
works Company for a double-acting engine. Fig. 4 represents to a 
larger scale part of one of 
the improved pistons of 10in. 
in diameter as applied with 
very satisfactory results to 
high-pressure double-acting 
engines at the Southwark and 
Vauxhall Waterworks, Bat- 
tersea, and elsewhere. This 
arrangement of piston is 
suitable also for locomotives 
and other classes of high- 
pressure double-acting en- 
gines. <A isthe block or body 
of the piston; it is made with 
three holes or passages fitted 
with corresponding pistons B, 
each 1}in. in diameter,. These 
| pistons pass through suitable 
holes formed for that pur- 
pose in the cap ring C, which 
is in this case fixed to the 











Fic. 3. 
block or body A of the piston by means of bolts; F and 


E are the packing rings. They are kept pressed against the inte- 
rior of the cylinder by means of the T pieces G which are fitted 
into the block A; the ends G' of these T pieces pass through holes 
Atin the block A, and are let into recesses in the sides of the small 
pistons B, These recesses are of sufficient size to allow for the 
necessary motion of the T pieces when actuated by the movement 
of the small pistons, and for the same reason the edges G?, G3 of the 
T pieces are slightly bevelled. It will be evident that when the 

GHEE ; pressure of the steam is 

y Uy on the upper side the 
small pistons act against 
the ends G! of the T 
pieces, and cause their 
edges G* to describe the 
are of acircle whosecentre 
is at X, as shown dotted, 
and thus to force the 
lower packing ring E! 
against the interior of the 
cy'inder ; and that when 
the pressure is on the 
under side the edges G. 
of the T pieces are caused 
in like mannerto describe 
the are of a circle having 
its centre at X!, so as in 
turn to force the upper 
packing ring F against 
the interior of the cylin- 
der to form the joint. 

In a report referring to 
one of these pistons, Mr. 
Anderson, of the eminent 
firm of Easton, Amos, and Anderson, says:—‘‘The patent 
piston has been in our foundry engine for a fortnight 
now, and to-day I had the cover taken off the cylinder and 
examined it. The engine is horizontal, and runs from 120 to 150 
revolutions per minute under 50 lb. steam. I had the fly-wheel 
scotched, and turned the steam full on the piston on the side oppo- 
site that from which the cover was removed, 1 found the cylinder 
very nicely polished, no trace of scoring anywhere, and the quantity 
of steam passing very insignificant considering the fact that the 
cylinder had run four or five years with another piston and had 
worn oval in the middle.” 

At the Battersea works of the Southwark and Vauxhall Water- 
works Company a piston similar to that referred to in Mr. Ander- 
son’s report has been in constant use for about nine months, 

During that time it has been examined twice, and was on both 
occasions found to be in first-rate order. It was put in to supersede 
a piston with 4 metallic ring, kept up by metallic springs, which, 
however, were a source of constant trouble and expense. It may 
not be out of place here to remark that the duty required to be done 
by the engines at such establishments as the Battersea Waterworks 
is of acharacter which imperatively demands the utmost regularity 
of action, and therefore that any appliance which is found to 
satisfactorily fulfil the requirements of such asituation (as Messrs. 
Quick and Sampson’s piston has done) must, as a natural conse- 
quence, be one upon whose actual performance of its duty the most 
complete reliance can be placed. 





























THE CONVERSAZIONE AT THE INSTITUTION OF CIVIL ENGINEERS, 
—We are requested to state that the various patent pyrometers, 
recorders, &c., were exhibited by Messrs. J. Bailey and Co., and 
not by Messrs. Norton and Bailey, a firm which has ceased to have 
any existence. 

BEssEMER STEEL Rails IN FrRANCE.—The use of Bessemer 
steel rails is extending daily in France. MM. Schneider and Co., 
of Creusot, have contracted to supply the Paris, Lyons, and 
Mediteranean Railway Company with 20,000,000 tons at £10 per 
ton, at the works. They have also contracted to supply the 
Orleans Railway Company with 2000 tons at £10 6s. per ton, to 
be delivered at Saincaize. 

COAL-BORING BETWEEN SHROPSHIRE AND NORTH STAFFORDSHIRE. 
—The attention which the South Midland Institute of Mining, 
Civil, and Mechanical Engineers is giving to the question of the 
existence of coal between the proved South Staffordshire and 
Shropshire fields is giving rise to ag for land situated within 
easy distances of the old coal-field in the East. The authorities, 
who do not concur with the views entertained by the majority of 
the members of the Institute named as to the almost certainty of 
coal being found, and who consider that much of the coal has been 
swept away by denudation, hold nevertheless to the belief that 
lost links may yet be discovered at any distances, either in the 
east, north-east, or north-west. Hence very much interest 
is taken in the borings which Mr. Corbett, of Adderley, is 
making at Child’s Ercal, near to Market Drayton. After some 
delay necessitated by alterations in the machinery, the work is 
again in operation, and a depth 638ft. has been attained. It is 
explained that this falls short of the total depth it will be neces- 
sary to go in order to reach the productive measures ; and that 
in fact the whole of what are known as the permians have not 
been gone through. There are confident hopes that the valuable 
seams of the Silverdale or North Staffo: ire field may be found 
by Mr. Corbett. The point at which the works are being carried 
on is considerably beyond the old boundaries ; but Mr. Corbett is 





supported not only by his own views, but by those likewise of 
aa men of much scientific attainment, 





MAYNARD’S SCREW PILE PIERS. 


We illustrate on page 358 the drawings of an open-braced iron 
screw pile deep-water pier for supporting bridges, jetties, light- 
houses, &c. A model of most elaborate construction of this pier 
was exhibited at the conversazione of the Institution of Civil 
Engineers, by Mr. H. N. Maynard, M. Inst. C.E., of Viaduct 
Works, Crumlin, who kindly supplied us with the drawings. 

The advantages of solid pfs 2 iron screw piles, in situations 
where the foundations of structures have to be made under water 
of moderate depth, have been abundantly proved, but hitherto 
there has been a want of some efficieat means of bracing such 
piles, which want has apparently limited their application. By 
the system patented lately by Mr. Maynard, a simple and effec- 
tive means of bracing perfectly the ordinary screw or other piles 
below water without the aid of divers is obtained; and more than 
this, the system is applicable to depths of water much greater 
than divers usually work in—say, for example, a depth of 200ft. 

Certain experiments made many years since, and recorded by Mr. 
Edwin Clark, in connection with the Britannia Bridge, and others 
more recently conducted by Mr. Maynard, in connection with the 
Crumlin Viaduct, which to a certain extent bear out the above 
statements; it has been found, for example, that a pillar of iron, 
not exceeding thirty diameters in height, that is to say, a pillar, for 
example, 4in. in diameter, and thirty times four inches, or 10ft. 
in height, will carry, without buckling or bending, a fair load per 
square inch on the metal; but if the height be increased to forty 
diameters, the column buckles with about 15 per cent. less 
weight upon it. If increased to a height of sixty diameters, it 
buckles with about 50 per cent. less weight; and if further 
increased to eighty diameters, it will buckle with about 
67 per cent. less weight upon the columns. It has in prac- 
tice been found necessary by engineers to increase the dia- 
meter of the screw pile shaft very far beyond that which 
is requisite to carry the load, in order to prevent the pile 
buckling; An instance has occurred, to our knowledge, where 
4in. piles in a jetty were sufficient to carry the load at the shore 
end, but where the depth of water increased the unbraced por- 
tion of the piles were required to be longer, and consequently in- 
creased diameter was given, until, at the deepest part, piles Sin. 
in diameter had to be used. Now had the 4in. piles been braced 
together then as shown in the illustrations of Maynard’s system 
on p. 358, that is to say, in sets orclusters, and at intervals of about 
forty diameters of their length, the 4in. piles would have been 
amply sufficient to carry the load, and thus a considerable saving 
in the cost of the structure would have been effected. By referring 
to the illustrations on page 358, several modes of bracing piles will 
be found definitely shown, as applied to various forms of construc- 
tion, and by a little judgment exercised on the part of the 
engineer the bracing can be made to give much additional support 
to the load. 

A cluster of any number, but of not less than three piles, with 
their bracing attached, of sufficient length to reach through the 
water, can be lowered from a raft, or pontoon, and when they 
arrive at the bottom thescrewsenter the bed of the stream sufficiently 
to moor the raft, whilst a capstan fixed thereon is being worked to 
drive home the screws, If, however, the river bed be of hard rock, 
jumpersare put down through the sleeves of tubes and holes bored, in 
which the ends of thepilesare inserted with a Lewis wedge, instead 
of a screw end, 

Fig. 3, on page 358, shows the elevation of the lower ends of a 
set of four piles arranged for a foundation on hard rock, by 
means of wedges, as before described, inserted in their ends, and 
driven home by the weight of the cluster, or otherwise as the 
case may require. The centre pile is shown in the process of 
boring with an ordinary jumper. The pile on the right is sup- 
posed to be resting temporarily on the surface of the rock, so 
as to assist in steadying the set of piles during the process of 
boring and fitting. Fig. 1 shows a set of four piles, pitched 
from a punt, and ready for being screwed down for a bridge 
pier. Fig. 2 is a similar set of four piles fixed, and supporting 
the superstructure of a bridge of 80ft. span. Fig. 4 is an 
elevation of a pier for a swing bridge, and consists of fifteen piles, 
arranged in sets of three, as shown in the plan beneath. 

The wrought iron is cut off at high-water mark, as can be seen 
by referring to the details in Fig. 13, and the bearing transferred 
to the cast iron columns, the spaces between the sets of the piles 
being fitted in bracings from that point upwards. Fig. 5 shows a 
somewhat similar arrangement of a set of three piles for a light- 
house, to be erected on a sand bank or on a muddy spot. Figs. 6 
and 7 are front and side elevations of an arrangement of three and 
of four piles respectively for bridge piers, the span to be 180ft. 
Figs. 8 and 9 are sections of the foregoing, below and above water, 
as shown by the dotted lines A, B, and C, D. Figs. 10 and 11 are 
sections above und below high-water mark of an arrangement of 
sets of three and four piles for the piers of a bridge having a larger 
span than 180ft. Fig. 12 shows a front and side elevatior of a 
set of six .piles, applied to the deep-water end of a jetty. 
Fig. 13, before referred to, is an enlarged detail of the mode to be 
adopted in cutting off the wrought iron screw pile-rods at high- 
water mark, and thus transferring the bearing to the columns by 
means of a thick wrought iron plate. Figs. 14 and 15 illustrate 
one method of attaching the bracing to the tubes. Figs. 16 and 17 
show an elevation and plan of an open or skeleton guide, com- 
posed of T and L iron, in lieu of tubes of wrought or cast iron. 
Figs. 18 and 19 give a plan and elevation of a wrought iron tubular 
guide composed of plates and L iron. 

If the sleeves of the tubes which envelope the pile are con- 
structed of wrought or cast iron, they may with advantage be 
filled in with cement or concrete, after the piles have been driven, 
or screwed in, so as to protect them from oxidation. 

The simplicity of erection is, in our opinion, a great recommen- 
dation to this system of pier, there being no temporary stage, 
piles, or guides required, the cluster in itself, with the addition 
of a few planks, forming the requisite works of the kind. 





Dr. SCHUTZENBERGER has discovered three new substances ; they 
are all compounds, in various proportions, of carbonic oxide and 
platinum chloride. 

EFFECTS OF THE SUN’S HEAT ON A SAND-HILL.—The following 
is an extract from a letter of G. Davidson, Esq., of the Coass 
Survey, dated U.S. Coast Survey Station, San Buenaventura, 
Cal., January 23, 1870 (communicated to Silliman’s Journal by 
Mr. D. B. Smith, of Germantown, Pa.) :—‘‘I have had a very 
curious experience at this station. It is on the edge of a sandy, 
steep bluff, 70ft. above the low flat margin that extends 300 yards 
to the sea-beach. At the station I had an 18in. theodolite, with 
three reading microscopes, and was engaged in determining the 
azimuth of the principal lines of the triangulation from the station 
San Buenaventura. This involved observation from sunrise to 
10 a.m., and from 34 p.m. toll p.m. Imagine my surprise when 
I found that the heat of the sun pouring all the p.m. upon the 
south-west face of this bluff so expanded it that the level showed 
changes as great as 45 deg. ! Then, in the evening, contraction 
began, and continued until the level at sunrise exhibited changes 
of 45 deg. the other way. Here was achangeof 1min. 30sec. certainly 
due to changes of temperature ; our lowest temperature was about 
40 deg., our greatest about 79 deg. in the shade, say—100 deg. in 
the sun. But this is not all; I was dismayed to find that, in cool- 
ing during the evening, the tongue of the bluff upon which the 
station is situated, twisted irregularly in azimuth as much as 18sec. 
in three hours. This, of course, vitiated all my results, and I 
continued a full series simply as an experiment, for I could not 

e my position for an eccentric one without many drawbacks. 
I did change my latitude instrument and transit from their posi- 
tions near the station, and where the same phenomena were ex- 
hibited by them. At 102 yards from the oles of the bluff they 
are as steady as a rock, and I have nothing but the excessive un- 
dulations of the heated air to contend with.” 


June 10, 1870. 
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IMPORTANT SALE AT THE TIPTON IRON- 
WORKS 


(Concluded from page 346). 
. Twelve 


Turrp Day's SALz. 
eee of cutters, 2 tons, 7s. 6d. per cwt. 
. Twelve ditto. 
. Three and a- 


243. 
244 2 tons, 7s. 6d per cwt. 
245. ditto, 10 cwt. 2 qr., 7s. 6d. per cwt. 
246. Twenty-seven cutters, 2 tons, 5s. 5d. per cwt. 
- 247. Twenty-three ditto, 2 tons, 7s. per cwt. 
248, Cutter blades, 5 cwt., 8s. 1d. per cwt. 

249, Square cutter plates, 10 cwt., 6s. 2d. per ewt. 
250. Ditto 10 cwt, 6s. 2d. per cwt. 
251. Ditto 10 cwt., 6s. 2d. per cwt. 
252. Perforated cutter plates, 1 ton 4 cwt., 5s. 10d. per cwt. 
253. Ditto 1 ton, 5s. 10d. per cwt. 


255. Cutter axes, 8 cwt., 5s. pe . 
256. Cutter bits, &c., 10 cwt., 5s. 1d. per cwt. 

257. Brasses, 10 cwt., 7d. per lb. 

258. Ditto 10 cwt., 7d. per lb. 

259. Ditto 10 cwt., 7d. per lb. 

260. Ditto 5 ewt. 2 qr., 7d. per Ib. 

261. Sheet lead, 1 ton 7 cwt. 3 qr., 17s. 3d. per cwt, 
262. Number of cast iron weights, 17s. 3d. per cwt. 


263. Upright drill, and pl te, &c., 7 cwt., 3s. 7d. per cwt. 

264. Four loose vices, 9s. 9d. per cwt. [All good prices for 
second hand articles. ] 

265. Two pairs of bellows, £2. 


[These were chea 


266. Ditto £2 4s. v4 
brasses, £3. [Good price, as they were 


267. Ten carriages, and 
small. ] 

268. Capital beam weighing machine, and weights, to weigh 10 
tons, £18 15s. 

269. Materials in machine house, £1 5s. 

270. Beam weighing machine (Wright and Co., Dudley), and 
materials in machine house, £20. 

271. Materials in casting house, £3 12s, [These were dear, as 
they were well T cntling 

272. Ditto old stabling, £13. 

273. Ditto oil warehouse, and stable, with pattern room over, 
old stable, and shed adjoining, £7. 

274. Wrought iron furnace and fixings, £1 5s. 

275. Old timber in shed, and piggeries, &c., £1 18s. 

276. Number of common bricks by blast engine, 18s. 

277. Ditto fire-bricks ditto, £1. 

278. Ditto ditto by boilers, £1 10s. [Fair prices, as they were all 
well pulled about.] 

279. Number of common bricks by boilers, 11s, 

280. Ditto ditto, 5s. 

281. Ditto fire-bricks ditto, £1 11s. 

282. Ditto ditto by blast engine, £1 10s. 

283. Materials, ironwork, &c., in two puddling furnace stacks, 
by blast engine, £7 5s. 

284. Ditto three ditto, £14. 

285. Ditto two ditto, £7 15s. 

286. Ditto two ditto, £9. 

287. Ditto one ditto, £5 10s. [These all fetched good prices, as 
~ “ag not be worth much when pulled down and the bricks 

essed. 

288. Materials and roofing in large forge, 84ft. by 64ft., cover- 
ing an area of nearly 600 square yards, £50, [This was cheap, 
although rather dilapidated. . 

289. Balloon furnace boiler, with materials, and ironwork around 
same, £26. 

290. Ditto ditto, £33. [Fair price, the plates being thin. ] 

291. Capital 70-horse power condensing beam engine, 48in. 
cylinder, with large flywheel, driving wheels, shafting, pump, 


&e., n 

z92. Materials in engi e house, £315, [Rather cheap. Lots 
291 and 292 were sold together. ] 

293. Materials and roofing in two large forges, double roof, 
90ft. by 75ft., and another 12ft. by 10ft., covering an area of 
upwards of 850 square yards, £95. [Cheap. In better condition 
than the one above. 

294. Materials in large stack, £6 6s. 

295. Ditto in two puddling furnace stacks, £11, 

296. Ditto in two ditto, £12. 

297. Number of fire-bricks, 15s. 

298. Materials and roofing in warehouse, £6 5s. 

299. Ditto in entrance to rolling mills, £18, [Fair prices.] 

300. Capital cylindrical boiler, 24ft. long, 10ft. diameter, with 
fittings, &c., complete, £38 10s. 

301. Ditto ditto, 25ft. Gin. long, 10ft. Gin. diameter, with fitt- 
ings, &c., complete, £42. [These were dear, not much weight in 

em. 

302. Materials in boiler seatings, and large stack, with iron cap, 
£7. [Very cheap.] 

303. Materials and roofing in large rolling mill, 120ft. by 42ft., 
covering an area of about 550 square yards, £46. 

304. Capital 60-horse power condensing beam engine, 48in. 
cylinder, with large fly-wneel, driving-wheels, shafting, &c. 

305. Materials in engine house (exclusive of iron water tank on 
top of same), £285. [Both cheap. Lots 304 and 305 were sold 
together. ] 

306. Cast iron water tank (on engine house), 20ft. long, 15ft. 
Gin. wide, 3ft. deep, one inch plates, £21. 

307. Iron winch and bed £2. 

308. Balloon furnace boiler, with materials, and ironwork 
around same, £25. 

309. Materials in large stack, £2 10s. 

310. Ditto in puddling furnace stack, £4 10s. 

311. Balloon furnace boiler, with materials, and ironwork 
around same, £27 10s. 

312. Materials and roofing in large rolling mill, 120ft. by 45ft., 
covering an area of 600 square yards, £38. [This lot of articles 
were very reasonable. ] 

313. Materials in large stack, £2. 

314. Ditto in pudling furnace stack, £5 15s, 

315. Materials in blacksmith’s shop, lathe room, and pattern 
oben, &c., £11 10s. 

316. Iron winch and crane in lathe room, £5. 

317. Materials in new blacksmith’s shop and fire-clay house, 


£6. 
318. Ditto flooring and roofing in fitting shop, with steps and 
landing, £10. [All a good price to pull down. ] . » 

* 319. 4-horse power beam engine, with boiler, boiler seating, and 
op oe. shafting, &c., complete, £16. [Fair price as it 
was 0) 

320. Oneturning lathe, on wood bed, and overhead motion, 
aring, &c. £6 5s. 
321. Vice, and bench. 
322. Ditto, £2 12s, D pes 321 and 322 were sold together.] 
323. One turning lathe, on wood bed, £1 13s, 
. Vice and bench, £1 2s, 
. Large work bench, 14s. 
é 7 eee number of wood patterns, with shelving partition, 
c., £4. 
327. Cutting machine, with fly-wheel and wood bed, £5 10s. 
P Materials, flooring, and roofing, in chaff house, and granary, 


329, Bean mill, with fly-wheel and post, and iron plate under- 
m0. Te a ait haff engi iron 
330. Two-knife c engine, on d plate, £3 18s. 
_ am gee ane 0 ae = ody aan plate. 
: wi y-whee' 0) and post, i 
£5. [Lots 331 and 332 were sold together. ae 


335. Wood shed, with bench, grate, &c., £2. [All fair prices.] 

336, Small gas works, with gasometer, retorts, purifiers, piping, 
and pump, with brick and ironwork to same, £35, [This was 
cheap, as it was a eo ay age little apparatus. ] 

337. Materials, roofing, &c., in large offices. 

338. Office desk, cupboard, and partition, and door, £14. [Lots 
337 and 338 were sold together. } 

339. Materials in small office, &c. 

340. Sundries, £3 18s. [Fetched quite money enough, very old. 
Lots 339 and 340 were sold together. | 








BRITISH ASSOCIATION OF GAS MANAGERS. 


Tue seventh annual general meeting of this Association com- 
menced its sittings on Tuesday last at the rooms of the Society of 
Arts, under the presidency of Mr. Magnus Ohren. 

After some formal proceedings, a discussion took place as to the 
admission of ‘‘extraordinary members”—persons interested in 
gas-lighting, not being gas managers. It was urged by several 
members that too wide an interpretation of the rule for the admis- 
sion of extraordinary members had been hitherto followed, and a 
motion was carried postponing the election to the following day, 
in order to afford an opportunity to the committee and the mem- 
bers to consider the subject. 

The chairman then delivered the inaugural address. He alluded 
to the chemical and other improvements by means of which the 
purification of gas had been rendered practicable, making special 
allusion to the scrubber, and he briefly noticed the various sub- 
jects on which papers were to be read during the sittings of the 
Association. 

Before the reading of the papers a motion was brought forward 
by Mr. W. J. Warner, for the formation of a gas managers’ benefit 
fund, and the subject was referred to a committee. 

On Retort SETTING AND WORKING. 

A paper on this subject was read by Mr. E. 8. Cathels, of the 
Crystal Palace District Gasworks. Cast iron, he said, was at 
first the only material available for retorts, but their rapid 
destruction forced on gas engineers the necessity of adopting 
means for protecting them. Fire-clay tiles were then introduced, 
and the number of retorts in a setting was gradually increased to 
five. Fire-clay retorts were afterwards introduced, but they were, 
at first, in many respects inferior to iron retorts. Now, however, 
that their manufacture had attained a superior state of finish, the 
advantages were, he thought, wholly on their side. As regards 
first cost, a properly constructed clay setting is less than half that 
of an iron one, the durability is at least twice as great, while the 
fuel account is quite as favourable with clay as with iron. The 
life of iron retorts, when worked at a proper temperature, may be 
taken at about ten to twelve months. By working with low heats 
they might be made to last a few months longer, but the 
additional longevity would be at the expense of their use- 
fulness. He had been favoured with the results of iron set- 
tings in well-managed works where iron retorts were used 
till within the last few years. The settings were five D 
retorts, 20in. wide by 12}in. high, and 8ft. long in a bed. The 
total average production of each retort was a little under a million 
and a-half cubic feet; but two-thirds of that quantity has been 
generally found to be the extent of their productive power. 
Although general experience has pronounced against iron retorts, 
as set in the usual way by themselves, except in a few special 
cases, they have for many years been used in combination with 
clays, sometimes in the same arch or oven with the clays, and in 
other instances set by themselves in a separate arch, but always 
arranged for the clays to receive the first of the heat. After de- 
scribing in detail the arrangements adopted for iron retorts, the 

author referred to the use of brick ovens, which, he thought, was 
only justifiable where coals are very cheap and coke is valueless. 
Everything is against their use except durability ; and now that 
retorts can be p reread at half their former cost, this only recom- 
mendation is secured at a ruinous price. They do not make so 
much gas per ton of coal carbonised as retorts do; they do not 
produce the same quantity of gas in the same retort-house floor 

area that good settings do; they are wasteful in drawing and charg- 
ing, and the fuel required to get a satisfactory production of gas is 
enormous. The oven system requires at least 25 per cent. more 
coke for fuel than retorts, and sometimes considerably more. But 
taking it at 20 per cent. and assuming that a setting of retorts re- 
quires a chaldron of coke per twelve hours, and taking the price 
at but 10s. a ton, there is a loss of 17s. 6d. per week—sufficient to 
renew a bed of seven retorts at £6 per retort every month. No- | 
body who wants to generate steam quickly would now think of , 
applying heat merely to the outside of a boiler of large diameter. } 
Flues are employed for that purpose, and the same principle should | 
be applied to vessels used for the generation of gas. The oven is 
the boiler without flues; a bed of retorts is the boiler 
having a number of flues. With regard to brick-built re- 
torts, their only advantage is their durability. The first 
cost of a setting of brick retorts, and the annual cost of 
repairs, are as nearly as possible the same as for a setting 
of ordinary retorts of the same number and capacity, but their 
duration (with the renewal of the retort over the fire in a bed of 
seven) extends to a little more than four years, contrasting in this 
respect favourably with clay retorts. The production of a D-shaped 
retort, 15in. by 13in., and 9ft. 9in. long, or 19ft. Gin. from mouth 
to mouth of a through retort, is 5000 cubic feet per mouthpiece 
per twenty-four hours, from Newcastle coal, wit. the ate | ad- 
mixture of cannel. The objections to these settings, viz., the 
fuel that they require, outweighs the advantage of durability. 
They require from 28 per cent. to’ 30 per cent. of fuel as usually 
sockened ; that is, every 100 tons of coal carbonised requires the 
consumption of from twenty-eight to thirty chaldrons of coke. 
This is from 8 per cent. to 10 per cent. more than is found neces- 
sary for similar settings of ordinary retorts, and at least twice 
what suffices for settings of seven oval retorts, which produce 
from 10 per cent. to 15 per cent. more gas than the brick retorts do. 
Assuming the extra fuel required to be but three sacks of coke 
for each fire for twelve hours, there is thus for each through bed 
an extra consumption of a chaldron for twenty-four hours. This, 
at 7s. 6d. per chaldron, amounts to £2 12s. 6d. per week, sufficient 
to renew the retorts every eight months. Taking the life of ordi- 
nary retorts at two years, the saving in fuel, after paying for re- 
newal, would leave a surplus of £189. It is true that in many 
places the fuel for ordinary settings is as heavy or heavier than 
that here stated for brick retorts; but that indicates a defect in 
the management of the carbonising, and the evil can be cured if 
ae od means are adopted. The degree of success in car- 

mising with clay retorts depends chiefly on the quality 
of the retorts, on their form, on the de; of skill exer- 
cised in setting them, and on the way in which they are 
worked and . A well burnt retort is the best; and with 
regard to form, the nearer the circular the greater the strength, 
the less unequal is the expansion and contraction, the less inju- 
riously is the retort affected by the furnace flame, and the greater 
ease is there in drawing the charging. Next to the square or 
oblong section the D shape is the worst, owing to the rapid de- 
struction from the corners getting burnt away. In the round or 
oval shape the coke slides into the centre of the retort, and to the 
drawing-rake ; whereas, with the D shape, a portion falls into the 
corners, requiritig the more frequent insertion of the rake. A 
good deal depends on the mode of working. The proper draught 
must be ascertained by gradually opening or closing the damper, 
and it should not afterwards be exceeded. Much depends, too, on 
the skill in repairing. Retorts are ti lemned that 
might be repaired at a small cost, and be made available for 
another season’s work. With regard to the mode of working, the 
plan of drawing and charging a whole bed at once ought to be 
abandoned. A convenient way is to reciprocally —— half the 
number of retorts in the bed when the charge in the others is half 














333. Shafting, and three pulleys, 10s, 
334. Wood corn trough, Rs. 


off. There are three conditions in retort setting essen- 
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tial for their succesful working: (1) so to arrange the course 
of the ‘furnace gases that heat will be imparted not only to 
all the retorts in the bed, but also to the whole length of each 
retort, as nearly as possible alike; (2) that the brickwork be so 
contrived as to give the required support to the retorts at the 
greatest number of points with as little actual covering of the 
retorts as possible, and without interfering with the free play of 
furnace flame ; and (3) that the retorts be set sufficiently close 
together. When these conditions are observed Newcastle gas coals 
may be carbonised without any difficulty with an expenditure of 
coke from 10 per cent. to 15 per cent., and with the production of 
from 38,000 cubic feet to 40,000 cubic feet of gas per twenty-four 
hours on a retort-house fluor, area of 8lft. super. including 
division walls between the ovens in which the retorts are set. 
Round and oval retorts need not and ought not to exceed 3in. 
in thickness, with an additional inch at the swell or flange at the 
mouth for the mouthpiece bolts, and set with the flanges touching 
all round, leaving 2in. flue spaces between them. ‘The furnace 
gases are thus squeezed into a thin sheet and elongated in the 
lengthway of the retorts, and, spreading over and rubbing inst 


the retorts, are readily deprived of their caloric. If the 
retorts are too far apart they are not properly heated, 
or an excessive volume of furnace gases must passed 


through the bed to effect that end, requiring an un- 
necessary consumption of fuel. Passing the products alternately 
up and down is more effectual than playing longitudinally. Where 
there is a retort placed over the furnace it is sometimes difficult to 
prevent the protecting arch from dropping. This is a difficulty 
that will never occur if bricks be used that will stand the heat, like 
red Ewell bricks. With regard to the elaborate contrivances for coal 
weighing, and examining by sight-boxes, the author considered 
them unnecessary. A manager can always satisfy himself, by a 
glance at the production per retort in the carbonising book every 
morning, whether things are going on satisfactorily in the retort- 
house. If there has been a proper make per mouthpiece for the 
preceding twenty-four hours he may rest satisfied; if not, looking 
through a sighthole will not mend matters. Keferring to the 
question of stage versus ground-floor, for working the retorts from, 
the author gave preference to the latter. Next, passing to 
the subject of furnace combustion, he said that where coke 
is used complete combustion is easily insured. The coke 
being in large pieces, the fire-bars can be set wide 
enough apart to give ample area for the admission of air ; 
while the portion of the coke next the furnace bars, by its open, 
porous nature, acts as an admirable filter or sieve, breaking up the 
air into finely divided threads, and so bringing each atom of carbon 
into immediate contact with its equivalent of oxygen. But where 
coal is used, especially small coal, or slack, requiring the furnace 
bars to be kept very close, perfect combustion is more difficult, 
because the elements into which the coal is resolved require each 
its own equivalent of air. It is absolutely necessary to provide 
means for an adequate supply of air in addition to what is drawn 
through between the furnace bars to obtain the full calorific effect 
of the fuel; and the finer the supplementary supply of air is 
divided and commingled with the gaseous products of the coal the 
more perfect will be the combustion. This is equally indispensable 
for the combustion of tar. When consumed under proper condi- 
tions tar does the work of about twice its weight ot coke, But 
whether coal or tar be used there is no difficulty in ascertaining if 
they are doing their work properly. That will be shown by the 
condition of the retorts and the tell-tale of the chimney-top. If 
there be an absence of flame by day and of flame by night it may 
be taken for granted that the furnace combustion is sutisfactory. 
In the larger gasworks in Scotland the residue of the tar after 
distillation is used in a liquid state as retort fuel, sometimes in 
addition to coke, and sometimes by itself. Mr. Whimster, of the 
Perth Gasworks, has for many years burnt tar successfully 
without any special furnace. It is merely run in overan ordinary 
coke fire by means of a small iron trough in the old-fashioned way, 
the regulation of the air admitted by finely-perforated iron plates 
above the furnace frame effecting plete combusti 
Alluding to Mr. Siemens’ regenerative gas furnaces, the author 
said he had had no experience of their working. The process, he 
apprehended, is only applicable in large works ; the apparatus is 
rather costly, requires a g deal of room, and is somewhat com- 
plicated. He then quoted Professor Faraday’s description of these 
furnaces in his last public lecture at the Royal Institution. The 
difference, he said, between heating retorts by this and by the 
ordinary mode appears to be that by this plan a mass of coal is 
distilled or carbonised in a separate brick-built pit, the resultant 
coke being consumed as fuel, any excess of air beyond what is re- 
quired for their distillation being excluded ; that the gases evolved 
are conveyed to the retort oven (which in this application of the 
invention is the so-called furnace) by one passage or flue ; that the 
proper proportion of air simultaneously enters by another flue, and 
that they there commingle and burn instead of the requisite 
quantity of air for efficient combustion entering the ordinary 
furnace at once in the usual way. A second part of the process 
consists in the gases from the producer and the entering 
air being made to pass upwards to the furnace through the 
regenerators or chambers filled with chequered walls of fire-brick, 
which alternately take up the surplus heat from the used or 
departing, and give it up again to the entering gases and air. 
Without offering an opinion as to the first part of the process, the 
author thought that when the cost of the additional apparatus 
and the coal required are taken into consideration it will be 
thought an improvement where coke is used instead of coal. And 
as respects the second or regenerative part, looking at it theo- 
retically it does not appear to be worth all the extra cost or 
trouble in any gasworks. In applications where intense heat is 
required, and which do not materially lower its temperature, this 
mode of arresting the surplus and using it over again is, of course, 
of the highest importance. But the application to gas retorts is 
very different ; there heat of only a certain temperature is desir- 
able or proper, and its enormous absorption by the retorts in con- 
verting their contents from the solid to the gaseous form, if 

roperly utilised, reduces the temperature to about the same as it 
eaves the regenerators. In conclusion, the author stated that he 
is now using working settings of seven, 2lin. by ldin. ovals, 
19ft. long, set in a 7ft. Gin, wide oven, and that they have pro- 
duced ever since they have been at work an average of 11,400 
cubic feet per twenty-four hours, with six hours’ charges, equal to 
5700 per mouthpiece in the ordinary way of working, with an 
expenditure of fuel under 15 per cent. by measure as usually 
reckoned. These settings will produce during the life of the 
retorts an average of 5500 cubic feet per mouthpiece per twenty- 
four hours, and a total production per mouthpiece of four and 
a-half a with an expenditure of fuel not exceeding the per- 

tage above-nam 

Mr. Goddard said the plan he had adopted was to have settings 
of seven retorts, partly oval and ly circular, set upon the prin- 
ciple recommended by Mr. Cathels. Siemens’ plan had been tried 
in various gasworks, but he believed that the amount of attention 
required in altering the current of air from one chamber to another 
rendered it highly objectionable for general use. 

Mr. Livesey said that at his works (the South Metropolitan) 
brick retorts were used exclusively. They were no doubt subject 
to the disadvantage of consuming a great deal of fuel; but with 
the retorts he was now putting in he hoped to be able to manage 
with less—not, however, with so little as 15 per cent. ; perhaps 
he might get down to 22 per cent. The great advantage of brick 
retorts was their non-liability to crack and leak, and they would 
stand more rough usage in the matter of letting down. But he was 
bound to say that during the last ten years, since the clay retorts 
had been discontinued at his works, great improvements been 
made in them and in their working and setting. Formerly they 
only lasted ten months; but they might now be made to last 
two years and a-half. He had taken out eight retorts this year ; 
the shortest duration of any of them was forty-seven months, an 
the longest fifty-five. They had produced on an average 5000ft, 














368 


THE ENGINEER 


~ June 10, 1870. 








per mouthpiece. The heats were rather great, as they had been 
making 10,000ft. a ton. 

Mr. Dunning said that at Middlesbrough brick retorts had been 
used almost exclusively for fifteen years ; and he believed if gas 
managers would turn their attention more to that kind of retort 
it would be greatly to their advantage. There were retorts now 
working that turned out more than 5000ft. per mouthpiece ; they 

been in for ten years, and were still working well, having 
been repaired from year to year at a comparatively trifling cost. 
The ie last year was about 85,000,000ft., and the cost of re- 
pairs for the whole working was not more than £240. 

Mr. Anderson said he advocated the use of clay, brick, and iron 
retorts, according to circumstances. He had for years used a 
setting similar to one of the drawings exhibited by Mr. Cathels. 
There were two large oval retorts on the level of the furnace, the 
furnace being between them ; four circular retorts on a level over 
the furnace, and three circular retorts on the top. With regard 
to the circular retorts immediately over the furnace it was found 
very difficult to keep them in position, owing to the fire shrinking 
the brickwork. He took out the two retortsand put in one of brick, 
which made as much gas as the other two. He made the bottom 
arch of the retort the top of the furnace, without any protecting 
arches. The retorts of that kind had remained in for four or five 
years. He recommended the plan to those who had ovens with 
one or two retorts immediately over the furnace. One great ad- 
vantage of brick retorts was the ease with which they can be 
repaired. Twelve months ago he took out the bottom of 
one, and put in another without any inconvenience. The same 
bricks might often be used again, and prove better than at first, 
because there would be no further shrinkage. Sufficient attention 
was not paid to the firing with red hot coke. It was well known 
and understood, but was not generally practised, especially in 
large works. The plan adopted was most absurd, and not credit- 
able to their intelligence. The coke was taken out, and having 
been duly cooled with water it was put into the furnace to be 
cooked again ; when all the water had evaporated, and a red heat 
was obtained, it began to do its work. The furnace had thus been 
needlessly robbed of a great amount of heat. He thought that 
Mr. Cathels was wrong in regard to the heating of iron retorts. A 
clay retort could not be heated with the low temperature required 
for iron, as it was a bad conductor. 

Mr. Burgess said he had been using brick retorts exclusively in 
Huddersfield ; and he was now, in the thirteenth year, repairing 
them. He made 9500ft. and 10,000ft. per ton. No doubt there 
was a large expenditure of fuel. In the Manchester Gasworks they 
formerly used only iron retorts; they then used clay, and they 
now adopted brick retorts exclusively. 

Mr. Kelsall said that brick ovens had been used exclusively in 
Ashton for the last sixteen or eighteen years. Some were now 
being rebuilt that had been working fourteen years. The expen- 
diture for repair, including time and material, had not exceeded 
*39 of a penny per thousand feet. He believed that the small cost 
of repairs would more than counterbalance the extra cost of heat- 
ing. He could only account for the fact of brick retorts not being 
used in the large works in London by want of ground room, in con- 
sequence of the high price of land. 

Mr. Douglas said his experience went against all retorts. It 
was impossible to make as much gas out of an old retort as out of 
anewone. He would not think of keeping a retort fourteen or 
even four years. If they lasted two years he would take them 
out and replace them by others, He believed in thick (4in.) strong 
retorts, and new every year. 

Mr. Warner said it had been stated that the shares of one of 
the London companies had been reduced from £100 to £5 in con- 
sequence of brick retorts. 

Ir. Mead stated that D retorts were much weaker than round 
or oval retorts. With regard to the failure of Siemens’ method, 
he attributed it chiefly to inattention on the part of the men. It 
was a most beautiful invention, but it was difficult to get men to 
shift the valve (changing the direction of the air) every half-hour. 
In small works in the summer season iron retorts were still valuable, 
but in large works they were not worth the room they occupied. 

Mr. Broadhead said . had used clay D retorts only for eighteen 
years, 7ft. Gin. internally, 16 by 13. He was satisfied if they pro- 
duced 3000ft. per mouthpiece. The charge was six hours, and 
the coal used Silkstone. He was contented with 8500ft. per ton, 
and with two seasons’ duration, seven months one season and 
twelve months the next. He had no exhauster, and his heaviest 
gasholder was 4in. pressure all heats. He worked about an inch 
and a-half extra in the winter season. He perhaps made a fair 
share of carbon—(Laughter)—but he received 18s. to £1 a ton for 
it, so that it was not all loss. His company (Great Grimsby) had 
within the last three years paid off arrears of dividend, making 10 
per cent. from 1846 to the present time. The price of the gas 
was 3s. 9d. 

Mr, Graham (Dewsbury) said that ten years ago he tried iron re- 
torts, but was not satisfied with them ; he then tried clay retorts 
and brick ovens, and ultimately he adopted the clay retort entirely. 
He believed that one reason why the brick retorts did not answer 
so well was they were made too thick—5Sin. He now obtained 
4300ft. per mouthpiece. He agreed with Mr. Douglas that clay 
retorts should not be kept more than two seasons. After using 
some for that period he found the make decrease from 22,000ft. to 
14,000ft. in twelve hours, and on replacing them by others the 
make went up again to 22,000ft. 

Mr. Woodall said he regarded stagework as cheaper and better 
in every respect than floorwork. In large retort-houses, where 
there was often more than one gang of men working together, the 
running out of barrows must be a source of continual annoyance 
and interruption. He believed it was possible, with moderate 
care, to make an ordinary retort last 700 or 750 days without 
losing gas. 

Mr. Morton said that the cause of the depreciation in the shares 
of the company which he represented (the London) was not the 
use of brick retorts, but the use of large ovens for the manufacture 
of coke and gas at the same time. With regard to stagework and 
floorwork, he had ascertained that the difference in the cost was 
34d. per ton in favour of the former. 

Mr. Jabez Church said that according to his experience clay re- 
torts could be successfully worked for two years, and that it was 
a mistake to work them longer. Brick ovens as used in the London 
Works were a failure. Brick retorts, like Mr. Livesey’s, with 

erhaps some little modification, might be made very useful. No 

oubt iron, brick, and clay retorts might be used with advantage 
under varying circumstances; but it was idle to attempt any 
number of clay retorts without having an exhauster. The cost of 
clay retorts was about half that of iron retorts. The Society was 
much indebted to Mr. Cathels for his practical paper. 
Gas Retort CHARGING MACHINERY. 

A paper was read by Mr. John Somerville, giving the results of 
twelve months’ experience with Best and Holden’s retort drawing 
and charging machines at Dublin. The ‘steam stoker” (he said) 
consists of a strong framework running on four wheels on rails 
laid upon the stage of the retort house. This framework carries 
an upright boiler with engine attached, which acts upon and 
drives two pitch chains, to which are geared the three rakes and 
three scoops ; above the scoops, and supported by columns, is the 
hopper carrying the coalsand a small water tank ; it also moves along 
the rails, adjusting itself to any position opposite the retort. The 
manner of working it is as follows:—One machine on either side of 
the range of benches (the same as two gangs of stokers) takes its 
supply of coals, about three tons, into the hopper, and a supply of 
water into a tank for feeding the boilers and cooling the rakes. 
Three doors, or nine retorts, are opened, the machine advances in 
front of them, sends in the three rakes, draws out the coke, which 
falls to the stokehole into wagons placed to receive it below, and 
is there cooled in the usual manner ; the machine is then moved 
on to the other open retorts, draws out the coke, and then returns 
to the retorts of Sit Gecaeel, ten tan eaoeat, ready filled 





from the hopper, are sent in, turned half round, and withdrawn 
inverted; then the machine proceeds to the next, and in like 
manner to the others, and charges them ; two men trimming the 
coals into the measures in the hopper, and one man guiding, by 
means of a shoot, the coals from the hopper into the scoops; the 
man who attends the rakes in drawing the coke out now closes the 
door as the machine moves away, and follows it to the next bench ; 
this goes on till the whole section is finished, when the machine stops, 
takes in three tons more coals from the upper hopper, and water 
for the boiler and rakes, and proceeds through the other sections 
until the whole of the retorts for that hour are both drawn and 
charged ; then the machine returns to its standing-place, and gets 
a little cleaning up while the men sweep up the stage and rest for 
twenty minutes, until the next hour strikes, when the same opera- 
tion is repeated, and so on from hour to hour. A system of 
signals given by a steam-whistle attached to each machine regu- 
lates their action in drawing and charging, so that as soon as the 
rakes of one machine have taken hold of the charge of coke it 
signals to the other, which in its turn enters and takes hold of 
the coke as the centre of the retorts is clear for the rakes to go 
down; the same is the case when the scoops of the No. 1 
machine are turned over; the signal is given, and the scoops 
of No. 2 enter and discharge the coal; by this means 
collision between the rakes and scoops is avoided, and it leads 
to no delay, as the No. 2 machine keeps a little behind the 
No. 1. This work has been done at the rate of seventy-two 
retorts per hour, the usual rate being sixty per hour, or one retort 
per minute ; the greatest number of mouthpieces that have been 
worked this last winter with the machines was twenty benches, 
of nine retorts each, or 360 mouthpieces; these were charged sixty 
every hour, and were usually done in from twenty-five to thirty 
minutes, the quantity of coal put in each charge being 3 cwt. per 
mouthpiece, more or less, according to the state of the heats, the 
men filling the measures regulating the quantity. The average, 
however, is 12 cwt. per mouthpiece for twenty-four hours, so that 
the quantity put into the retorts by two machines in twenty-four 
hours was 216 tons, or 1512 tonsa week. One week in January 
1708 tons were put in, but it was exceptional, the former figures 
being the average of the whole work, while the number of retorts 
were in action. The cost of doing this work consisted of :— 


Four engine drivers at 26s. .. .. 
Four rakesman at 25s. 
Four chainmen at 22s. 
Eight hoppermen at 21s. .. 





+ 23 00 


A total per week of .. 


which gives 3°65d. per ton of coals carbonised ; during the week in 
which the greatest quantity of coal was carbonised the wages per 
ton were 3°23d. Next winter I hope to have the whole of 
the house containing 516 mouthpieces in action, and expect to car- 
bonise 2200 tons per week at a cost of 2}d. per ton. The 
coke is removed from the stokehole in wagons, at present by 
manual labour, and the usual number of men are required to 
attend to the furnaces, ash-pans, &c. The arrangement with the 
patentees who undertook the working is that they provide the 
four machines at their own cost, and keep them in repair and 
proper action, and do the work of drawing and charging for 3d. 
per cwt. of coals put into the retorts, but should the wages 
exceed this amount, one half of it is to be borne by the 


- ee. 


company; thus, if the actual wages per ton amounted 
to 34d., the company pay jd. per ton more than 3d. ; and another 


agreement is, the company pay a royalty of 6d. per ton for license 
to use the machines. Thus the 6d. has to be added to the 3°65d. 
making 9°65d. ; then ‘325 has to be deducted for half excess of 3d. 

er ton, so that the patentees charge a total to the gas company 
or work done in carbonising, repairs, maintenance, fuel, oil, wear 
and tear, interest, royalty, &c., 9°325d. per ton of coal carbonised. 
It will be seen, therefore, that a considerable saving is effected by 
these machines, and there are also other advantages attending 
their use when compared with hand labour, such as the regularity 
with which the work is done, the absence of carbon in the retorts, 
the rakes being so shaped as to scrape the sides of the retorts, thus 
keeping the accumulation down and enabling them to take the full 
quantity of coals throughout the whole winter without once re- 
quiring to be let down tor a day or two, as is usual, and the con- 
sequent heavy wear and tear is avoided. In connection with the 
machine there is a steam lift or hoist on either side of the retort- 
house, lifting 30 cwt. of coal in a wagon, which is run 
in upon a 3ft. gauge railway and turned on turntables, then 
run along a line of rails carried the length of the retort house on 
brackets secured to the walls; this railway is above the hopper or 
stores of coals, from which the hopperman receives his supply b: 
opening a door, by means of a rack and pinion, at the finish of eac 
section as he moves with the machine, On the line of rails two 
men on either side keep these hoppers always full, receiving the full 
wagons from the lift andreturning the empty ones ; these lifts are 
in direct communication with our coal stores, the grinding mill, 
where McKenzie’s patent compound, the mixing of oil and coal, is 
carried on, and also in connection with our two lines of railway 
from the quay and the docks; so that the coals come direct from 
the steamer up the lifts, fall into the F640 hoppers, from there 
into the hoppers of the machines, from the hoppers into the scoops, 
so into the retorts, without being touched by hand; or, in other 
words, the coal is taken from the steamer, conveyed into the 
retorts, converted into gas and coke, and in the space of six hours 
deposited on the ground, all by machinery. In connection with 
the system it is found to be absolutely necessary that there 
should be a quick method of closing the retorts; this is 
at present done by means of one door or lid, planed on the face, 
closing three retorts at once. The mouthpiece covering three re- 
torts, and having one ascension pipe, has also a planed surface; 
and the two being brought close together are supposed to be gas- 
tight. "When they were taken from the planing lathe it is possible 
they might have been tight; but my last winter’s experience 
proves that they are very far from being so now. This has been, 
indeed, almost the only source of trouble in the whole system, the 
door being 7ft. long and 2ft. 3in. wide, made of three-quarter wrought 
iron, with a strong angle iron round the edge, expands and con- 
tracts unequally, and the heavy blow given to the wedges in bring- 
ing the surfaces together tends to warp and twist the door, so 
that we have determined upon abandoning them, retaining the 
chamber part, and intend fitting on each chamber three mouth- 
pieces with Morton’s patent lid and Holman’s patent fastener, which 
I trust will overcome the difficulty. Another great difficulty was the 
constant stopping of the ascension pipes, and even the hydraulic 
main. The heat from the mass of ironwork was so great, and the 
main so close set upon the top of the benches, that it might not 
inappropriately have been termed a still for distilling tar. Fre- 
quently the pitch had to be taken out by means of pinch bars, and 
the pipes were nearly half their time being cleared out. This has 
been remedied by raising the main 5ft. above the benches, and by 
fixing a flame-plate or fender above the mouthpiece, at such an 
angle as to throw the flame issuing from the open retort several 
feet from the ascension pipes. These experiments have proved so 
successful that we have not had one stopped pipe all the winter. 
In passing I would recommend all who are troubled with stopped 
pipes to adopt this remedy as a complete cure. With respect to 
the machine itself, unquestionably it is a step in the right direc- 
tion, and will eventually tend greatly to cheapen the production of 
gas, especially in large works, where it can be worked to advantage. 
It is in my opinion not quite suited in its present form to a works 
having less Gen 300 mouthpieces in use during six months of the 
year, but for works employing that number and upwards, two of 
these machines will be found not only advantageous in many par- 
ticulars, but decidedly economical. 


THE APPLICATION OF GAS TO GENERATING STEAM. 
A paper on this subject was read by Mr. Goddard, of Ipswich. 





The application of gas to generating steam, he said, if judiciously 





carried out, may become of great importance to gas companies in 
securing an i 4 consumption of gas in the day-time, and 
also of great value. and convenience to the public. There are 
many localities and trades where steam are is greatly needed, 
and where, if it could be applied, it would add greatly to the pro- 
ductive power of the country, and to the reduction of manual 
labour. The great obstacles to the use of steam are the danger 
attendant upon the fuel-employed, the want of wey and the 
cost of boiler-setting and the erection of shafts, together with the 
objection raised by ords, in consequence of the difficulty of 
effecting insurances except at high rates of premium. The want 
of space in many of the metropolitan buildings where a steam 
boiler could be fixed is a sufficient consideration to prohibit the 
use of steam-power, where but for this circumstance it could be 
most advantageously applied. Attempts have been made from 
time to time to obviate ee difficulties by the application of gas. 
The adoption of gas-engines has to some extent removed the ob- 
jection, but not altogether so; but an ingenious invention patented 
y Mr. Arthur Jackson, and carried out by Mr. Thomas Middle- 
ton, the enterprising engineer of Loman-street, Southwark, has 
recently come under my observation, which, to my mind, 
has most effectually removed the difficulties to which I 
have referred. The invention consists of a vertical tubular boiler 
so constructed as to possess great power of generating steam, but 
of very small dimensions ; the tubes are not more than lin. bore, 
and are placed very close to each other, so that an enormous heating 
surface is obtained ; beneath the tubes, on a revolving plate, are a 
number of atmospheric burners, each supplied with a cock, so that 
the heating power is completely under control, and can be increased 
or diminished at pleasure. I have on the table before me an 
arrangement of burners intended for a 4-horse power boiler. 
The space required for a half-horse power boiler is only 17in.; 
1-horse power boiler, 23in. ; 2-horse power boiler, 36in. ; 3-horse 
‘ered boiler, 42in. ; 4-horse power boiler, 48in. No fiue or chimney 

eing required, the boiler may be placed outside any building, 
either in the area or on a platform projecting from the top 
story of the highest ‘building. The time occupied in getting 
up the steam to 40 lb. or 50 lb. to the square inch for 
a 4-horse power engine is from twenty to twenty-five 
minutes. A very small modicum of gas is required to 
maintain the pressure of steam when the engine is at rest, and 
hence the value of the invention is greatly enhanced where inter- 
mitting power isrequired; such, for instance, as is thecase in work- 
ing hoists in warehouses, hotels, buildings in course of erection, 
&c. &c., and particularly as the full power may_be almost instan- 
taneously restored when needed; and when the engine is con- 
tinuous the pressure of the steam may be maintained at its maxi- 
mum with the greatest uniformity, without a particle of steam 
being wasted. Ihave had an opportunity of inspecting several 
of these patent boilers now at work, and I find upon inquiry the 
average consumption of gas per horse power per hour to be about 
one hundred cubic feet. I have been furnished with the results 
of an experiment very carefully made upon Jackson’s patent boiler 
now at work at Wool Quay, supplying steam to a 2-horse power 
engine ; the quantity of water used was twenty-seven gallons, 
which was raised from a temperature of 67 deg. Fah. to 212 deg. 
in thirteen minutes, the consumption of the gas being sixty cubic 
feet. The lightness and portability of a boiler of "this description 
if placed upon a carriage would be of great utility in a gas esta- 
blishment for steaming our apparatus in any part of the works, or 
any portion of the street mains which may be blocked by the deposit 
of naphthaline, and which would be worked without the slightest 
danger or inconvenience to the public. The great merits of this 
invention are : (1) economy of space; (2) economy of labour and 
fuel, and ; (3) the perfect freedom from risk of conflagration. 

The meeting then adjourned. 


(To be continued. 





SoutH KEensIncToN MusEuM.—Visitors during the week ending 
4th June, 1870 :—On Monday, Tuesday, and Saturday (free), from 
10 a.m. to 10 p.m., Museum, 12,372; Meyrick and other galleries, 
1931 ; on Wednesday, Thursday; and Friday (admission 6d.), from 
10 a.m. till6p.m., Museum, 3294; Meyrick and other galleries, 
187 ; total, 17,784 ; average of qoeyempenens week in former years, 
12,548. Total from the opening of the Museum, 9,486,432. 


Economic PropucTion oF OxyGEN.—The production of oxygen 
on an economical system for industrial purposes, as well as for 
illumination, is a task upon which many chemists in France and 
elsewhere are engaged. M. Delaurier has given much attention 
to the manufacture of manganate of lime in connection with this 
subject. This manganate may be produced by heating together 
any of the oxides of manganese reduced to powder with an equi- 
mr of slacked lime or chalk, also in powder, the two being care- 
fully mixed together and heated to redness in contact with the 
air, the mixture being continually stirred or turned over, so that 
the absorption of the air may be complete. This composition is 
insoluble in water, it is formed much more easily than the man- 
ganate of soda and potassium from manganese and soda and 
caustic potash, because thesemanganates, beingto a certain degree 
fusible, present smaller surfaces to the air for oxidation. The 
process indicated above has the advantage of furnishing at small 
cost a composition which serves in the production of oxygen for 
the oxyhy: en light by the ordinary process, and also as a very 
poten agent of oxidation in laboratory operations. The oxygen 
may also be obtained by the use of an equivalent of sulphuric 
acid which deposits the lime in the form of sulphate mixed 
with hydrated protoxide of manganese; two equivalents of oxygen 
are the result of this process. The manganate of lime is manus 
factured very economically by employing the salts of manganese, 
which are wasted in many industries. 


Tenacity oF Cast Iron.—A Hanoverian engineer, Mr. Hagen, 
has given his attention to the loss of tenacity in iron castings 
caused by inequality in cooling, and the following are the results 
at which he has arrived :—Having observed that the solidity of 
castings did not depend solely on the observance of the known 
laws of the strength of materials, but also on ph ted 
with casting and cooling, and having called to mind the fact that 
it was frequently noticed in the foundries that castings intended 
to support great weights showed, on being taken out of moulds, 
cracks or faults, or at least exhibited them after having been 
submitted to slight shocks, Mr. Hagen generally attri- 
butes these accidents to interior tension within the cast- 
ing or to ther ph , supposed to consist of a 
kind of suction, which, like the tension, results from differences 
in withdrawal from the mould and cooling. Thus in the thin 
parts of small section, and in those which are salient or flat, the 
diminution of temperature is more rapid than in the solid portions 
of a casting, or in those which are nearer to a great mass of the 
metal, or, lastly, which form retiring angles. The metal, which 
is in contact with the cold, damp mould, a conductor of caloric, 
also parts with this fluid much sooner than that which is only in 
contact with warm materials and bad conductors. Further, the 
molten iron, in passing through the get and the mould to h 
the parts most distant from the tap hole, transmits a por- 
tion of its heat to the surfaces with which it comes in contact, 
and cools sooner than that which remains near the get or in the 
neighbourhood of surfaces heated previously by the passage of 
other metal. The effects of these causes and i ities, sa; 
Mr. Hagen, soon show themselves; those parts most rapidly coo 
contract, and causing a vacuum by the diminution of their volume, 
exercise a kind of suction on the aio ee molecules, 
If the latter are still fluid, or, at any rate, have 
cient heat to allow them to yield, there is no fear o! wre but, 








a yee 
the o ing forces ac in the casting must , OF, 
least, diminish ite cna These views are not very different 
from those held by most engineers in this country. 


if the casting in those parts le of 
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Grants and Dates of Provisional Protection for Six Months. 


679. Grorce WiLtiamM bog aay St. Swithin’s-lane, London, “‘ Improve- 
ments in or applicable to centrifugal drying machines or hydro- 
extractors.”—8th March, 1870. 

1213. Francis JosEPa ORTNER, Titchfield-street, Portland-place, London, 
= ts in the ar t of pipes for drawing liquids from 

casks and other vessels.”—27th April, 1870. 

1251. Tuomas Paton and Taomas Winpver, Liverpool, “‘ Improvements in 
combined high and low-pressure steam and atmospheric engines.”— 
2nd May, 1870. 

1283. Berne. Burton, Leadenhall-street, London, “‘ Improvements in 
breech-loading fire-arms and cartridges therefor.”—4th May, 1870. 

1395. Henry AvGustus Bizerrumpre., Albany-street, mdon, and 
Wituiam James Lovepay, Kennington-road, Surrey, “‘ Improvements 

lhinery for shaping wood and other materials. 

1396. AnrHUR Saver, “GUSTAVE Saver, and Leonce CacnAL, Rue des 
Filles du Calvaire, Paris, ‘‘An improved liquid for raising paste or 

ae Pace, Adelphi, London, “ eaeornmaate in apparatus to 

in subaqueous operations. "16th May, 1 

nan Jonn CasTHeiaz, Rue St. Croix de la Ti Soctecte, Paris, “ Im- 

yey ope in the manufacture of artificial alkaloids derived from 
—— and in the preparation of salts of the said alkaloids.” 

1426. James Georce Cuar.ick, Park-street, Dorset-square, London, 
“ Improvements in holding frames or brackets or apparatus for holding 
pw = securing cash, deed, and jewel boxes, or other portable articles of 
value.” 

1427. Witiiam WAL LER, Grey-street, Newcastle-upon-Tyne, ‘“‘ Improve- 
ments in furnaces 

1429. WitiiamM Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
automatic barrel-filling — 2s communication from Seth 
Clinton Catlin, Cleveland, U.5. 

1433. Gzorce Rich TURNER, jun., The Woods, Charmouth, Dorsetshire, 

rovements in winnowing or dressing x machines.” 

1435. oon Peyton, Birmingham, * ‘Improvements in the manufacture 
of welded iron or steel tubes, and in the means or apparatus employed 
in such manufacture.” —18th ‘May, 1870. 

1439. James Sreart, St. James’-road, Bermondsey, Surrey, “ Improve- 
ments in cleansing ships’ bottoms.” 

1440. Joun Diccie, Radcliffe, Lancashire, and Hua Booru, Pilkington, 
Lancashire, ‘f Certain im: rovements in looms for weaving.” 

1441. Bensamin Connrorp Muzzat., Windsor, Berks, “‘ Im egg nnd in 
the construction of school furniture, also applicable to o 

1442. Sicmunp Barrvern, Manchester, ‘“‘ Improvements ‘in doubling 
cotton or other fibrous substances, and in the machinery or apparatus 








employed therefor.” 
1443. James Swrrites and Jou + SMrreies, Middleton, Lancasbire, ‘* Im- 
in tu woven fabrics, 





144. Wituum Epwarp Guen, Wellington-street, Strand, London, 
“‘Improvements in steam engines.”—A communication from Benoit 
Lou Faubourg St. Martin, Paris. 

1445. GeminiaANno ZANNI, ee men a a te -road, London, 
“Improvements in magn paratus.” 


1446. Jonx Appy Hopkinson aden poten pomeneon: lon. Huddersfield, 
“Improved means or apparatus for admitting ‘and regulating the 
supply of air to steam boiler and other furnaces. 

1447. BERT OXLAND, Compton Gifford, Plymouth, Devonshire, ‘‘ Im- 


provements in the manufacture of sulphuric acid.” 

1448. Georce WicuTwick Renpet, Elswick Works, Newcastle-on-Tyne, 
“‘ Improvements in cartridges for ordnance.” 

1449. Ropert Pitt, Newark Foundry, Bath, Somersetshire, ‘‘ Improve- 
ments in valves for drawing off water and other fluids, applicable to 
water cranes and for other uses.” 

1453. Witutiam LAWRENCE MITCHELL, Kirkcaldy, Fifeshire, N.B., ‘‘ Im- 
provements in looms for weaving.” 

1454. James Parrripce Brake, Birmingham, “Improvements in 
rolling metallic rods or wire, and in machinery employed for that 


1455. Joseru Breepen, Birmingham, ‘‘Lmprovements in lift and force 
jumps.” 


Pp ‘ 

1456. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Improve- 

ments in apparatus for the production of gases for lighting and heating 
urposes.”—A communication from Xavier Moussart, Boulevart St. 
artin, Paris. 

1458. Joan Hexry Jounson, Lincoln’s-inn-fields, London, ‘“‘An improved 
mode of and apparatus for preserving butter and other similar sub- 

ces.” —A communication from Messrs. Guichard and Son, Paris.— 
12th May, 1870. 

1460. Appincton Tay or, sense. Salop, “‘Improvements in rocket 
projectiles for purposes of w: 

1461. THomas Hopson, enchester, “Improvements in the manufacture 
of piled fabrics.” 

1462. Tuomas James Sitn, Fleet-street, London, ‘‘ An improved arrange- 
ment of a) BO rere Ne for jdiminishing the friction of spindles, axles, and 
other si r rotating bodies.”—A a from Ernest Maxime 
Theodore Cayeux, Abbeville, 

1464. Danie Cote Lowner, Chureb- street, Warrington, Lancashire, 
“Improvements in wire ties for securing bales of hay, cotton, and 
other merchandise.” 

1465. Wi.t1am BaRWELt and Georce Bonp Samira, Birmingham, “ Im- 
provements in securing the nuts of the screw bolts used in n fish-jointing 
the rails of railways.” 

1466. HeERManNn OsSTERKAMP, Aix la Chapelle, Prussia, “‘An improved 
rock-drilling machine.” 

1467. Atnert Marcivs Sitper, Wood-street, Cheapside, London, and 
Freperick Wuirte, Camberwell, Surrey, ‘‘ Improvements in apparatus 
for lighting and heatin purposes. *—20th May, 1870. 

1471. GEORGE Snpson, Glasgow, Lanarkshire, N.B., “ Improvements in 

and ar ts for cutting or "getting minerals.” 

1472. Tuomas Hour ‘Luovp, Stockport, Cheshire, ‘‘ Improvements in the 
construction and arrangement of valves for ‘regulating the supply or 

rge of steam, water, and other fluids.” 

1473. WiLLIaM AVERY, ditch, Worcestershire, “‘ Improvements in 
cases or receptacles for n , stamps, 





eedles, pins, matches, pens, 
ea cotton, and other similar articles.” 
. Paruie WEBLEY and maemes WILLIAM Wes ey, Birmingham, “ Im- 


ath 
elham-place, Brompton, London, “‘Im- 


1475. Epwarp E tis ALLEN, 
provements in the construction of tramways and in engines and 
Paris, 


carriages employed thereon.” 

1476. Francois JosepH Teer, Boulevart de Strasbourg, 

“Improvements in machinery for the manufacture of strings and 

1477. Hexry Hixp and Georce WELLS, Nottingham, 
steam and other valves.” 

1478. Bensamin PEROwNE, 
machinery for cutting taret ips and lay, 1 

1483. Henri ApRIEN BonneviLtz, Sack ville-stree e-street, Piccadilly, London, 
“Improvements in sewing es."—A communication from Jean 
Sabot, St. Etienne, France. 

1484. Paitip Caries Evans, Brinscombe Mills, Gloucestershire, and 
Henry James Hooo con, Glasgow, Lanarkshire, N.B., “‘ Improve- 
ments in apparatus for feeding wool, cotton, or other fibrous materials 
to carding or other machines.” 

1486. Atrrep Lono, Aylesbury-street, Walworth, Surrey, ‘‘ Improve- 
ments in means for regulating the flow or controlling the supply of 
water or other fluids.” 

1487. Witt1am Epwarp Newton, Chancery-lane, London, ‘Improved 
machinery for grinding hand saws.”—A communication from William 

y, Semple, Mount Vernon, Ohio, U 

1488. ALEXANDER Browne, Gracechurch-street, London, “‘ Improvements 
in screw propellers.”—A communication from Cornelis Johannes Wilton 
Van Reede, Rotterdam, Holland. 

1489. Jeremtan Heap, Newport Rolling Mills, Middlesbrough, “Improve- 
ments in setting horizontal stationary boilers.” 


“Improvements in 


Great aps Pa a va “Improvements in 
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1490. Wittiam Ropert Lake, buildi London, ‘Im- 
E. machi y for scouring, glossing, and otherwise treating 
eather. r.”—A communication from Edward Fitzhenry, Boston, Massa- 


chusetts. 

1492. TRAJANO Avcusto pe CarvALHo, Park Villas, High-road, Lee, 
Kent, ‘‘ Improvements in ships and vessels.” 

1498. Micnar. Henry, Floct-chambers, Fleet-street, “ An im 
rae Fe % ~ ae = and a mode of manuf 3 oul 
case ponte —A communication from Eugene Hauss- 
mann, Boulevart St. Martin, Paris.—23rd May, 1870. 

1494. Henry Cooksurn Mitwe Xiwenes, Wargrave, Berks, and Epwarp 
Betincourt, Boulogne-sur-Mer, France, ” bef vements in hardening, 
pouring, and facing stone, chalk, brick, and other building 

1495. Jonn a Bridgewater-street, “1 








1499. eee Deinen Bath, Staaten, “An improved medicinal 

compound or stomachic cordial. 

1500. Witt1am Epwarp Newroy, Chancery-lane, London, ‘‘Improve- 

ments in earth closets, cogabie also in part to water-closets and 

vies.”—A communication from Charles Austin{Wakefield, Pittsfield, 
assachusetts, U.S. 

1501. Bristow Hownt, Sulpaaet, Lincoln’s- London, “‘Improve- 
ments in mechanism for fastening French or folding windows at any 
desired point when partially opened.”—A communication from Edward 
Vansittart Neale, Paria. 

a ALEXANDER CocHRAN, re Renfrewshire, N.B., and Joun 

t » NB “ Improved apparatus for dis- 





charging water from steam pipes.” 

1503. Joun Henry Jonson, Linculn’s-inn-fields, London, “ Improve- 
ments in ry or apparatus for making metal cop tubes.”—A com- 
munication from James Eaton, Boston, Massachusetts, U.S. 

1504. Joan Yue, Glasgow, Lanarkshire, N.B., “Improvements in 
motive-power engines.” 

ne Tuomas JEFFERSON MAYALL, Lifford Mills, King’s Norton, Worcester- 

“Improvements in parlour foot-balls and other india-rubber 
artices, which improvements relate partly to illustrating the surfaces 
of such articles, and partly to inflating same.’ 

1506. WiLuiaM Ropert Lake, South buildi London, ” Im- 
peovensents in supporting apparatus for the rollers of spinning frames.” 

ication from tin Augustin Steverlynck-Delecroix, 
Edmond Steverlynck, and Léon Steverlynck, Paris. 

1507. Ropert Henry Pounps, Emmett- street, Poplar, London, “ Im- 
provements in ropes and cables.” 

1508. Lorrus Perkins, Seaford-street, Regent-square, London, “ Im- 

srovements in connections for fire engine hoses and other pipes.”— 
y @ communication from Montgomery Gibs, Washington, U.S.— 
2Ath May, 1870. 

1510. Jonn Sampson Starnes, Broad-street, Ratcliff, London, “ A new or 
improved ventilator for the cabins, — and compartments of ships, 
and the chambers and apartments of bu 

1512. Wituram Ropert Lake, Sesthaepten tcihdings, London, “ Im- 
= rovements in washing machines,”—A a from Joshua 

omas Owen, Philadelphia, Pennsylvania, U. 

1514. Gzonce THomas, Colchester, Essex, I A in the con- 
struction of gas stoves.” 

1516. Joun Fatcoyger, Charing Cross Hotel, Westminster, “‘ Emgueve- 
ments in machinery for forming bats of wool for felting purposes.’ 

A communication from Lyman Robinson, Matteawan, New York, U. 8. 

1518. Samue, Epwarp TyRreE.t STEANE, Barking, Essex, “‘ Improvements 
in domestic fire-escapes.”—25th May, 1870. 








inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1544. James Henperson, New York, U.S., “An improvement in the 
process of refining and purifying cast iron for foundry and for other 
purposes.” —27th May, 1870. 

1549. Bensamin JosepH BaRnakpD MILLs, Southampton-buildings, London, 
** Improvements in safety attachments for steam generators.”—A com- 
munication from Hiram Kimball Randolph, Orange, Vermont, U.S. — 
27th May, 1870. 

1555. Groroe Stevens and Josnva Henpy, San Francisco, California, 
U.S., ‘* An electro-magnetic motor for sewing and other machines.”. 
27th May, 1870. 

1561. Samuen HENRY Srepuens, Grass Valley, California, U.S., ‘‘ Machines 
for grinding, emaeaiatits, and refining tin and other ores, in order 
to extract the metals in a pure state.”—28th May, 1870. 

1573. Henry Bryant, Hart, Connecticut, U.S., “‘ An improved apparatus 
for illustrating the motions of some of the heavenly bodies and 
explaining various celestial phenomena.”—30th May, 1870. 

1574. WittramM Beamisn, Elgin-road, St. Peter’s Park, Paddington, 
London, ‘Constructing a cylindrical iron kerb for the reception, 
repairing, and maintaining telegraph wires.”—30th May, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 
1573. FLORENT JosepH VANDENVINNE, Brussels, “‘ Ploughs.”—28th May, 
1867. 


1621. Rees Reece, Liandilo, Carmarthenshire, “ Producing cold.”—3lst 
May, 1867. 

1629. Freperick Burnett Hovcutox, Grove House, West Reading, 
Berks, ‘‘ Steam boilers, &c.”—lst June, 1867. 

1677. Epwarp Tuomas HuGues, Chancery-lane, London, ‘‘ Sewing ma- 
chines.”—7th June, 1867. 

1657. Isaac Evans, Birmingham, “‘ Spring hooks.”—5th June, 1867. 

2207. SamueL ManLey Martin, Pinner, Middlesex, and SAMUEL ALFRED 
VarLey, Roman-road, Holloway, London, “ Railway signalling.” — 
30th July, 1867. 

1650. Davip Haysoy, Dukinfield, Cheshire, ‘‘ Furnaces, &c.”—5th June, 


#11867. 


Patents on which the Stamp Duty of £100 has been Paic. 

1384. Jonw Travis, Luzley Brook, Royton, Lancashire, “ Preventing 
incrustation of earthy matter in steam boilers, steam generators, &c.” 
—trd June, 1863. 

1390. James Jennines McUoms, Liverpool, ‘‘ Presses for forming bales of 
cotton, &c.”—3rd June, 1863. 

1490. James SHanp, Upper Ground-street, Blackfriars-ruad, Surrey, 
** Steam fire engines, &c.”—13th June, 1863. 


Notices of Intention to Proceed with Patents. 


216. Ricuarp Samvet Dave and Cart ScHORLEMMER, Manchester, ‘‘ Pre- 
paring colou: matters.” —24th January, 1870. 

228. CRomMwWELL FLeEeTwoop Var.Ley, Keckenham, and THeropoREe 
AytHony Rocaussen, Abchurch-lane, London, ‘‘ Producing heat and 
light.” —25th January, 1870. 

240. WittiaM Francis Deartove, Judd-street, Brunswick-square, 
London, ‘‘Chopping or mincing animal, vegetable, and other sub- 

stances.” —26th January, 1870. 

248. Joun Bevan Sits, Bishopsgate-street, London, ‘‘ Permanent way.” 
—A communication from Alphonse Mention.—27th January, 1870. 

257. Joun Coope Happax, Treherne-road, Brixton, ‘‘Taking and regis- 
tering votes.”—-28th January, 1870. 

272. Ropert Dick, Glasgow, ‘‘ Covering and insulating electric telegraph 

.”"—31st January, 1870. 

295. Georce Broapuvurst, Joun Swinpewis, and Jonn Kersuaw, Man- 
chester, “ India-rubber.”—1st February, 1870. 

303. Isaac ADAMs, are , Chancery-lane, London, ‘“‘ Effecting the electro- 
deposition of nickel.” 

307. James Picotr Prircett, Darlington, ‘‘ Fire-places or stoves.” 

310. ALFRED WILLIAM Be ome Baker, Tottenham-court-road, 
London, “Coffin nd February, 1870. 

315. Jonn Henry Sea Lincoln’ wy te fields, London, “Regulators.” 
—A communication from Henri Giroud.—3rd February, 1870. 

$24. Joun Tuomas, Birmingham, * Breech-loading arms.” 

$28. ALeExanpRe Le Brun-Virtoy, Boulevart de Strasbourg, Paris, 
“Tron ores, &c.” 

330. Tuomas James Surru, Flect-street, London, ‘‘Chairs.”—A communi- 
cation from Wilhelm Walcker.—4th February, 1870. 

343. Georce Too.ey TieTseNx, Carlton-road, Kentish Town, London, 
** Vehicles.” 

346. WaLTeR BentLey Woopsury, Craven Cottage, Fulham, ‘“‘ Photo- 


349. rr... Dumont, Quai sur Meuse, “ Argentiferous leads.”—7th 
February, 1870. 

406. ALExaNDER Burton Brown, Woolwich, ‘Transporting heavy 
objects from one locality to another.” 

411. James Smart, Stratford, ‘Slide valves.”—11th February, 1870. 

450. Isaac Mason, Hill House, Farnsfield, near Southwell, ‘‘ Measuring 
liquids.”— 16th February, 1870. 

489. James Lee Norton, Belle Sauvage yard, Ludgate-bill, London, 
“ Embroidering machinery. ”"—Partly a communication from Johann 
Ulrich Billwiller.—18th February, 1870. 

490. GrorGE JONES, Betton’ 's-terrace, Miliwall, Poplar, London, “Smoke 


consumption, &c.”—19th February, 1870. 
581. Duncan Cameron, Edinburgh, “‘ Metallic pens.”—26th February, 


1870. 

679. Grorce WituiaM Wicner, St. Swithin’s-lane, London, “ Centrifugal 
drying machines or hydro-extractors.”—8th March, 1870. 

838. ALFRED Bartow, Strand, London, “Jacquard mechanism for 
weaving.” —21st March, 1870. 

893. James CLIFFORD Moroan, Henry Macavutay, and Francis WILLIAM 
Warne, Rotherham, “‘ Stoves.”—26th March, 1870. 

904. Joun HENRY Jonson, Lincoln’s-inn-fields, London, ‘* Wrenches.”— 
A communication from ter Taft.—28th March, 1867. 

935. GrorGcEe Parsons, Martock, “ Feeding apparatus for carding engines.” 





971. Wittiam 3 hester, ‘ Railway switches and signals.”— 
2nd April, 1870. 

1035. a ane. Joun Krrxman, Soho-square, London, ‘Pianofortes.”—8th 
April, 1 

1094. Joseru P.asxrrt, Lincoln’s-inn, London, ‘‘ Velocipedes.”—A com 
muni Charles Do; Irvine Tie Ym 1870. 

1212. Eustace WIGzELL Pout, Sowerby near 

157, Daan, Mi Seen tord, Se Aston, Birmingham, “Sewing 

. EL MuiLts, 

boots and shoes.”—30th April, 1870. 








1272. G Wriaur, Pt Works, Masborough, “‘ Brickmaking 
machines.”—8rd May, 1870. 

1289. Jons Hewry Jonwson, Lincoln’s-inn-fields, London, ‘“ Safes, 
chests, bank vaults, &c.”—A communication from Theodore Hyatt.— 
5th May, 1870. 

1375. WiLtiam Epwarp Newtoy, Chancery -lane, London, ‘Construction 
of vessels, and propelling them.”—A communication from Jean Lucien 
Arman. —18th May, 1870. 

1385. Peter Jensen, Chancery-lane, London, “‘ Writing.”—A communi- 
cation from Malling Hansen. 

1387. Luxe Turner, Leicester, ‘‘ Elastic fabrics.”—14th May, 1879. 

1427. WittiaM WALLER, Grey-street, Newcastle-upon-Tyne, ** Furnaces.” 
—18th May, 1870. 

1471. Georce Siipson, Glasgow, ‘‘ Cutting or getting minerals.” 

1478. Bexsamix Penow we, Great Snoring, “Cutting turnips, &c.”—2lst 
May 1870. 

1487. Wituuam Epwarp Newrox, Chancery-lane, London, “ Grinding 
hand saws.”—A communication from William Finley Temple. 

1492. Trasano Avousro pe Carvatno, Park Villas, High-road, Lee, 
“Ships and vessels.”—23rd May, 1870. 

1555. Georce Stevens and Josnvua Henpy, 

8., “* Electro-magnetic motor for sewing machines."—27th May, 
1870. 

1561. Samuet Hexry Srepnens, Grass Valley, California, U.S., “‘ Grind- 
ing, concentrating, and refining tin and other ores, &c.”—23th May, 
1870. 


San Francisco, California, 


All aay having an interest in opposing any one of such applications 

should leave particulars in writing of their objections to such application 

= office of the Commissioners of Patents, within fourteen days of its 
te. 
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167*, 6d.; 565*, 6d; 2038", 4d; 2844, — 2915, 10d.; 2926, 6d.; 2949, 
ls. 2d. 2952, 2s. 4d., 2976, 10d.; 2080, Is. 2d.; 2002, 10d.; 2997, 6d.; 3007, 
8d ; 3009, 1s. 6d.; 3017, . 4d.; 3025, Sd.; 3030, 4d.; 3040 Gd.; 3042, 
16d.; 3043, 1s.; 3044, 6d.; 047, Sd.; $048, Sd.; 3055, 10d.; 3059, 3 
3063, 4d.; 3065, Si., 3006, 8d.; S067, Sd.; 3069, 4d.; 3071, 8d.; 30 
3074, 8d.; 3076, 8d.; 3u77, 4d.; 3078, Sd.; 3081, Sd.; 8084, 101.; 308. 
3087, 10d.; 5089, 1s. 10d.; 3000, 6d.; 3093, 6d.; 3093, 6d.; 3094, 4d.; 3095, 
6d.; 3096, 6d. ; 3098, ls. 4d; 3100, LOd.; 3101, 10d.; 3102, 4d.; 3105, 4d.; 3106, 
1s. 2d.; 3107, 4d; 3112, 4a.; 3113, 4d.; 3115, 8d.; 3118, 4d.; 3119, 4d; 3120, éd.: 
3121, 1s.; 3122, 4d.; 3123, 1s. 10d.; 3124, 4d.; 2125, 6d.; 3127, 4d.; 3128, 
4d.; 3136, 4d.; 3188, 8d.; 3140, 4d.; 8141, 4d.; 3142, 4d.; 3143, 4d.; 3146, 


4d.; 3147, 4d.; 3148, 4d.; 3140, 4d.; 3150, 4d.; 3151, 4d.; 3153, 4d.; 3154, 
= ; 3155, 4d.; 3157, 10d.; 3159, 4d.; 3160, 10d.; 3161, 4d.; 3162, 10d.; 3163, 
3164, 4d.; 3106, 4d.; 3167, 4d.; 3168, d.; 3170, 4d.; 3193, is.; 3524, 1s. 


*«* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-oifice, 5, Hi — 
Holborn, to Mr. Bennet Woodcroft, er Majesty’s Patent-ollice, Sou 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, al the office of her Majesty’s Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc, 
am <. Hart ey and Z. SucpEN, Halifax, “‘ Boilers.”—Dated 19th Novem- 
rT, 1869. 

This consists in constructing wrought iron boilers for hot water appa- 
ratus preferably by welding them together, but they muy be riveted, 
and in forming them with a dome-shaped top, and with the flow pipe or 
outlet for hot water in the highest part thereof, where the wateris Pottest. 
—Not proceeded with. 

3337. R. K. Mitter and A. B. Herpert, Edinburgh, ‘* Pumps.”—Dated 
19th November, 1869. 

This consists in employing india-rubber balls in substitution of the 
ordinary valves, the balls resting on either rough or smooth seats of cast 
iron or other metal. In place of using india- rubber balls as the valves, 
the balls may be made of cast iron or other suitable material, in which 
case the seats are made of india-rubber. Stops or boxes are provided to 
regulate the lift of the valves, and the valves, in whichever way urranged, 
are applicable to single or double-acting pumps. 

3344. J. G. Hanriam, Meaux, France, “ Utilising streams for motive power.” 
—Dated 2th Novenber, 1869, 

One arrangement of this system consists of a case, in which it is pro- 
posed to raise tu a certain height the water of a spring or stream rising in 
an ordinary well. This well is extended to the necessary depth for 
affording a fall below the level of the spring or stream sufficient for actu- 
ating a hydraulic ram placed a short distance from the bottom of the 
well. At the bottom of the well a boring is effected until the absorbent 
bed is reached. The characteristic feature of this arrangement consists 
in intercepting the water of the spring or stream by means of an annular 
trough communicating with a reservoir, from which the water descends 
into the hydraulic ram through a conduit. One portion of the water 
escapes through the valve of the ram and flows away through the tubing 
into the bed which absorbs it. The other portion is raised by the action 
of the ram through the pipe into a reservoir, where it is employed for 
any desired purpose. The opening of the tubing is covered by a grating 
for preventing the entrance of foreign matter, which might eventual] 
choke the tubing and also destroy the at bsorbent properties of the bed. 
If the yield of water in the well is too small, a second reservoir may be 
connected to the first by means of asyphon with intermittent action. 
8346. H. WiLson, Stockton-on-Tees, “* Lubricating apparatus.”—Dated 20th 

November, 1869. 

This consists primarily in placing within the lubricator chamber an 
auxiliary vessel for containing the oil, grease, or fatty matters, which 
auxiliary vessel serves not only to receive the grease or other matters 
and discharge the lubricant, but to hold all residuum remaining after the 
oil is separated therefrom. 
$347. B. Guiseppe, Milan, “ Boilers.”—Dated 20th November, 1869. 

To the inside of the cylinder or outer casing of the lower part of the 
boiler is fixed the vessel formed at the bottom of a bell shape, and at the 

r part is a pipe or neck, and in the space between the bell and the 

uter casing there is water, and in the interior of the bell is placed the 
furnace. The small spiral or serpentine tube round the lower part of the 
pipe or neck of the vessel receives water from a feed pump at the com- 
mencement of operations or other required time, and transmits the 
water or lets it fall through small holes in the pipe on to the convex 
surface of the bell-shaped vessel. The cylinder, having at the bottom a 
nozzle or contracted opening, is fixed to the outer caving of the boiler, and 
is used to conduct the smoke to the chimney, it being in communication 
with the pipe or neck. 
$348. L. Fouutet, Paris, “‘ Grease box.” —Dated 20th November, 1869. 

To the upper part of the box a roller is set on a fixed steel pivot or 
spindle, the roller being larger than the driving axle on which it rests, 
bearing the load of the locomotive or carriage. The spindle is drilled 
nearly throughout its centre, and two or more chambers or ducts are 
drilled beneath the spindle and communicating with the central duct. A 
similar channel is made to the upper circumference of spindle, so that oil 
or other lubrication may be caused to pass freely from a reservoir outside 
the box to the entire surface of the spindle, and thus to lubricate the 
roller running loosely thereon.—Not proceeded with. 
$349. J. Taytor, Wigan, “* Furnaces.”—Dated 20th November, 18069. 

This consists principally in dispensing with the rollers or drums round 
which the endless chain of fire-bars ordinarily passes, and in supporting 
the latter upon a series of small friction rollers, so that the chain of bars 
will take up very much less room than heretofore, and can return inside 
the flue, whereby the necessity for cutting through the bottom of the 
flue and boiler for the passage of the chain of bars is entirely obviated.— 
Not proceeded with. 

8354. D. Moran, Burntisland, “‘ Lubricating grease.” —Dated 20th Novem- 
ber, 1369. 

This consists, First, in the employment of the solution of caustic lime 
commonly known as ‘ime-water, in combination with olive oil, rape oil, 
or other saponifiable oil, or animal or vegetable fat, singly or jointly. 
Secondly, in the use of ‘lime, with paraffin oil, or other non-saponifiable, 
singly or jointly ; and Thirdly, in mixtures of lime- -water, with saponifi- 
able oils and non- “saponifiable oils taken together. 

— ~% H. Fraser, Bromley-by-Bow, “ Boilers.”—Dated 20th November, 





In a. case of boilers which have flues passing through them, such as 
those known as Cornish and Lancashire boilers, the inventor fits spherical, 
or double-dished, or conically-shaped protuberances on the tubes, in such 
a@ manner that the flame or heat in its is caused to impi 
against them before it strikes against the tubes. The protuberances 
form part of the tubes, so that a constant circulation of the water is kept 
up between the pany and the lower'parts of the boiler. The protube- 
rances may be of any shape, and the tubes may be set vertically, or at an 
angle to one another. 
ok R. Witson, Manchester, ‘‘ Hydraulic presses.” —Dated 22nd November, 


Gute consists ta making hydreulie proses entirely or partially of 
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wrought iron or steel. The cylinder is made entirely of wrought iron or 
steel. Its inner portion consists of a tube of wrought iron or steel, sur- 
rounded by wrought iron or steel hoops, which are shrunk on when hot. 
A ring forms the top of the cylinder, bearing on the press bottom, and 
may be of cast iron; some cylinders aie made partly of cast iron and 
partly of wrought iron or steel. The inner portion is then of cast iron, 
surrounded by nour. These hoops, when made of wrought iron, are 
ompeees of several rings, each made of a bar, the ends of which are 
scarfed or bevelled to make the joint, and in piling these rings together 
the joints are placed opposite, or to break each other. The whole is then 
heated and welded together; or the entire cylinder may be made of 
wrought iron piled together of rings, in the manner above described. 

3367. J. Bourne, Birmingham, “ Gauges for steam bvilers.”—Dated 22nd 

November, 1869. 

In making a gauge according to this invention, the inventor uses a 
stop-cock having a long barrel, which is fixed in a horizontal direction on 
the end of the boiler and below the water level. On the upper side of 
this barrel, and on the part external to the boiler, is a steam-way, into 
which is screwed a metallic tube open at both ends, Over this tube is a 
glass tube closed at top and fit at bottom in a collar, iato which a 
waterway in the upper side of the barrel of the tap opens, On the upper 
side of that part of the barrel which is situated within the boiler is a 
steam-way, into which a metallic tube is screwed, the said tube extending 
to nearly the top of the boiler. By means of the two tubes described, 
and the steam-way in the plug, hereinafter described, the upper part of 
the closed glass tube and the steam space in the boiler are put into com- 
munication with one another.—Not proceeded with. 

3376. A. Dervaux, Tourving, “‘ Boiler cock.”—Dated 23rd November, 1869. 

This cock is composed, like all other cocks, of a seat, to which is ad- 
justed akey. The seat, whose axis is vertical, is pierced perpendicularly 
to this axis with six rectangular y g ese J ges, at each point 
of their height considered in the direction of the axis of the seat, are 
equal in width to the twelfth of the corresponding interior cir fe 5 
their height is equal to the double of their average width. The 








ning longitudinally under the top table of the rail. If the rail be formed 
of two angle irons these may be made wide enough to dispense with any 
kind of sleeper.—Not proceeded with. 
$380. J. E. Coce-Sprve.ui, Paris, ‘‘ Nautic apparatus.”"—Dated 23rd 
sincoeeiennd the water, a part of their diameter being 
ese propellers revolve upon the water, a oO e 
always do amore and their form represents circular planes or rings, the 
section of which is most generally circular. These wheels have in the 
centre a space in which is a bearing a ea by radial iron or wooden 
rods, the outer ends of which are affixed to the inner circumference of 
the hollow ring of the propeller, the said bearing serving for the reception 
of a shaft on which two of such propellers may revolve. On the outside 
of these wheels are a certain number of floats for aiding or causing pro- 
pulsion, the outer ends of the floats being united by an iron ring, which 
imparts the requisite amount of rigidity thereto. 
3382. = CavaLul, Turin, “‘ Hydraulic traction."—Dated 23rd November, 


1869. 
This consists in the use of a syphon as a hydraulic traction apparatus 
on railways and other roads. 
3384. A. Natrn, Leith, “‘ Road locomotives.”—Dated 23rd November, 1869. 
Thisconsists, First, in leading the smoke backwards along the roof and 
through an air-current pipe; Secondly, in applying three cylinders 
arranged and connected as described for propelling steam carriages on 
common roads ; Thirdly, in applying frictional clutches in connection 
with the driving wheels of steam es for common roads ; Fourthly, 
combining laminated volute and rubber springs in connection with the 
wheels ; and, Fifthly, fitting and fixing the blocks composing the wooden 


tire. 
3388. A. McNEILL, Liverpool, “ Safes for ships.”—Dated 24th November, 
1869, 
This consists in the use of a suitably shaped safety chamber, constructed 


of plates of iron or steel, or other suitable metal. The safe or cham- 
ber for a vessel of, say, from 1000 to 2000 tons register, may consist of a 





cast in the seat at equal distances from its lower end face one another, 
and are of equal height and width; they are in communication with one 
another by a double passage cast at the same time as the seat, and which 
unites them in one single orifice with its mouth on the outside. 

3381. E. Rounp, Shefiield “ Indicators.”—Dated 23rd November, 1869. 

This consists of a revolving or rotary disc, carrying numbers, letters, or 
other marks thereon, furnished with a permanent opaque screen or 
shutter affixed in front, or it may be in front and behind thereof, and 
made to cover the whole face of such revolving disc, with the exception 
of a space or spaces therein formed for the purpose, through which any 
number or letter can be seen when brought into the said space. The 
revolving disc may conveniently have one or more handles attached to its 
periphery, or to the axis on which it is made to work, for the purpose of 
actuating it. 

3385. F. Foster, Islington, “* Pressure gauges.” —Dated 23rd November, 1869. 

The inventor employs as heretofore a diaphragm, on which the steam or 
fluid of which the pressure is to be measured is caused to act in suc! 
manner as to deflect it more or less proportionally to the pressure. This 
diaphragm he arranges parallel to the dial or front of the instrument, and 
he connects it therewith by toggle levers. These levers carry between 
them a rack, which is thus caused to move in a direction parallel to the 
dial. When the diaphragm is deflected the rack in so moving drives a 
pinion on the axis of the index or hand of the instrument, which in this 
way receives its motion.—-Not proceeded with. 

3387. H. C. Loprietz, Renfrewshire, N.B., “‘ Motive power engines.”—Dated 
23rd November, 1869. 

This consists in placing bigh-pressure cylinder at an angle to the low- 
pressure cylinder, and connecting their pistons to one crank pin, and in 
engines where the cylinders oscillate the high and low-pressure cylinders 
are separate, and placed also at an angle to each other _ place of being 
united and parallel as hitherto), but the pistons of which are connected to 
one crank pin. By means of the arrang ts hereinbefvure set forth the 
dead points of the crank are as effectually overcome as in combined 
engines hitherto made with four cylinders, that is to say, with two high- 
pressure cylinders and two low-pressure cylinders. The exhaust or educ- 
tion passage between the cylinders is made as short and of as small 
capacity as is compatible for educing the steam from the high-pressure 
cylinder, and the use of a steam jacket, chamber, or reservoir for the 
steam escaping from the high-pressure cylinder is avoided, so that by this 
arrangement the steam acts in the low-pressure cylinder as rapidly as 
possible as it exhausts from the high-pressure cylinder. 

3400. J. Downs, Kingston-upon-Hull, “* Hydraulic presses."—Dated 24th 
November, 1869. 

This consists in the construction of improved hydraulic presses which 
possess the following peculiarities, namely, a movable bar for closing the 
end of the projection or box beneath the press head ; and beneath each of 
the press boxes (which move vertically) wherein the cakes are formed, 
the under side of the press head and press boxes wherein the cakes are 
formed, and the top side of the boxes which give the impression to the 
underside of the cake, the inventor forms the exact shape and pattern 
wanted, or he makes plates to the required pattern, and fixes them to the 
under side of the press head and on both sides of the boxes. The plates 
on the top of the boxes are fitted accurately into the projection on the 
underside of press head and press boxes, which are perforated or have 
slits cut through them, and the surface of the press boxes that the top 
plates are fitted on are grooved. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3334. T. E. Lunpy and J. L. Dunnam, Communicating in vehicles.”—Dated 

19th November, 1869. 

This consists in the use of signal-boards, discs, or plates, of any con- 
venient form without or outside the vehicle ; such signal-boards, discs, or 
plates are operated by means of levers or rods within the vehicle. One or 
any number of signal-boards, discs, or plates, may be used, and when 
more than one is employed they may be coloured or lettered, so that each 
separate signal-board, disc, or plate, shall rm | or convey to the driver 
or conductor of the vehicle a different signal or command, such as 
“stop,” “goon,” “right,” “left,” ‘ slow,” “faster,” or signals or com- 
mands of other import if necessary ; or the signals may be painted or en- 
graved both externally and internally, and an indicator pointer with- 
out may be made by suitable gearing to follow the movements of a tra- 
velling lever handle pointer within, by means of communicating shafting 
levers, wheels, pulleys, or other gearing. 
3339. W. N.. MacCartney, Glasgow, 

19th November, 1869. 

The body of these passenger railway carriages aremade of wrought iron, 
steel, or other metal, the different parts or sheets being riveted or other- 
wise firmly fastened together, the whole forming one continuous shell of a 
cylindrical or approximately cylindrical shape, the shape itself being such 
that, together with the thickness of the metal, it provides the requisite 
strength and stiffness, without the necessity of employing a general 
framework of bars, rods, hoop, and other details at present employed. 
The invention also comprises a stove, hot-air jacket, and apparatus 
generally for heating either iron or weoden carriages. 
$342. J. Hayrorp and J. F. Paut, Boston, “ Wooden pavements.”—Dated 

20th November, 1869. 

The entire pavement, including the substructure or foundation, is com- 
posed entirely of wood, Another peculiar feature in the invention which 
gives it prominence and value, as compared with others now in use, 
results from the ability to remove and relay, without any extended dis- 
turbance, small portions of it, should it be found desiral le to t 











“ Railway carriage.” — Dated 


ng box of, say, twelve feet by eight feet, constructed of, say, 
steel plates of any suitable size and thickness riveted together, and 
strengthened internally by angle, T, or other suitably shaped iron or 
steel, and lined throughout with plate metal, which again issheathed with 
wood. A space of some inches intervenes between the external and in- 
ternal shell of the safe, which is filled in with gypsum and alum, or other 
suitable non-conductor of heat. The inventor fits the safe in the side or 
on the top with a suitable door, which he also forms hollow to receive a 
charge of non-conducting material. This door or hatch he fits so as to be 
perfectly water and air-tight, by preference using the Lancashire 
packing, i.e., vulcanised india-rubber and canvas in combination, to 
make good the joints. 

3393. J. Norris and E. Loncwortn, Winewall, Lancaster, ‘* Fog signals.” 

—Dated 24th November, 1869. 

This consists of a small trigger or lever placed just inside the rail and 
fixed on one end of a short shaft or spindle, which passes under the rail 
and has a toothed quadrant attached to its other end. When the wheel 
of an engine passes over it depresses the trigger or lever, and with it the 

uadrant, a catch at one end of a weighted lever falling into the teeth of 
the quadraut and holding it in that position till released. To the quad- 
rant is attached one end of a wire or chain, the other end of which is con- 
nected to one arm of a bell-crank lever mounted on a stud close to the rail, 
at about 200 yards (or other convenient distance) from thetrigger or lever. 
—Not proceeded with. 
3397. J. Turnsut., Edinburgh, “Connecting railway wagons.” — Dated 

24th November, 1869. 

This consists in forming the end and hook of the drawbar of railway 
carriages or wagons duplex, with a space between the two parts of this 
duplex portion, into which space the combined hook and eye and leverof 
which these form part is coupled by a pin or bolt. 

3399. H. Muvuer, Paris, ‘‘ Moving railway carriages.” —Dated 24th Novem- 
ber, 1869. 

This consists of an apparatusin which by endless ropes, bands, or chains, 
the carriage or other body to be moved is suspended by appli whic 
are brought into action and out of action as required, motion being com- 
municated to the carriage or other body by the continuous motion of the 
rope, band, or chain. 








Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dycing, Printing, and Dressing 
Fabrics, &c. 

3332. J. Dockray, Leeds, ‘‘ Making threads, d-c.”—Dated 19th November, 1869. 
ye na a longitudinal frame the inventor places a series of dressing swifts 

or drums, so that as the material to passes from the sizing 
trough at one end of the frame above mentioned, it is passed over a series 
of these swifts on one side of the frame, under slight pressure, to a con- 
ducting roller near the other end of the frame. From this roller the 
material is conveyed to a series of conducting rollers on the end of the 
frame, so placed and arranged that the material, in passing over them, 
shall present an angular opening. It is conveyed over this series of rollers 
by repeateily winding the same around them in the angular course or 
direction above mentioned from one side of the framing to the other, each 
thread, cord, or rope, being kept distinct by passing into ves in the 
rollers, made of such size as to receive and conduct it. Within the angu- 
lar space thus made the inventor places a dressing swift or cylinder, so 
that on its being pressed into the angle it will cause the material to be 
rubbed upon both sides thereof during its upward and downward course 
in its progress from one side to the other. 

3336. R. CLtews, Dundee, N.B., \“‘ Weaving fabrics.” —Dated 19th November, 


1869. 
The figure is produced or raised on single cloth, and with one weft only. 
The weavingjof,the figure is the sume as in the ordinary Jacq weaving, 
except in the warping of the chain and the cutting of the cards. e 
chain is warped with one ground thread and two warp threads for the 
pattern. It is to be understood that, whilst it is stated the chain is 
warped in the aforesaid manner, b that prod the best figure, 
still the arrangement of the threads may be altered, so as to use one or 
more ground threads and one or more warp threads for the pattern. In 
most cases coloured warp and ground yarns or threads are used, but 
either or both of these may be bleached or undyed. 

3338. J. Orson, Glasgow, ‘‘ Geoffering and plaiting textile fabrics.”—Dated 

19th November, 1869. 

This consists in heating the rolls by gas, in place of hot metallic bars, 
as hitherto. To effect the heating of the rolls the gas pipes are led to the 
interior of the rolls (these being made hollow), and perforations or burners 
are placed therein, through which the gas issues and burns.—WNot pro- 
ceeded with. 

3350. J. Beticarp, Manchester, ‘‘ Metal healds.”—Dated 20th November, 1869. 

This consists principally in making each heald of a single wire, doubled 
and twisted so as to form the eye, instead of making them each of two 
wires looped together, and then securing the twists at the top and bottom 
of the eye by means of solder.—Not proceeded with. 
$351. T. A1TKEN, Manchester, “‘ Washer cloth.”—Dated 20th November, 1869. 

This ists in the introduction of metal washers or eyes into what is 
commonly called or known as washer cloth for producing drag or friction 
upon the bobbin in the process of throstle spinning; applicable also to 
doubling throstles, or any other machine where the drag is caused by the 
gravity of the bobbin upon a cotton or woollen washer, and working upon 
and around a vertical spindle. 
$353. T. R. Hernertncton, Manchester, “‘ Spinning and doubling cotton.” — 

Dated 20th November, 1869. 
This consists in the useof a peculiar form of grid for opening and scutch- 














below the surface of the (which frequent] 
large cities where 





'y in 
pavements are universally employed), a further he 
tant being that the laying of the blocks may be begun at and continued 
from any point in the entire width of the street. 

3345. J. Coourane, Stourbridge, “‘ Pneumatic conveyance.” — Dated 20th 
November, 1869. 

This consists in boring out pipes from end to end, making their ends 
by preference slightly bell-mouthed. Such pipes are fitted accurately end 
to end by providing them with flanges, the one flange having a projecting 
ring with turned surfaces fitting into a corresponding bored recess in the 
end of the next pipe, and between the meeting surfaces a ring of india- 
rubber, or other suitable material capable of forming an air-tight joint, is 
inserted. The flanges of these pipes are bolted together in the usual man- 
ner.—Not proceeded with. 


3365. 8S. W. Witkinson and J: E. Dootgy, Stockport, ‘‘ Pillar letter boxes ” 
—Dated 22nd November, 1869. 

Between the box or bag containing the letters and the slit through 
which they are sored is a swivel plate mounted on trunnions, and a 
fixed plate of about half the size of the a. The lid of the slit 
is connected by a rod or otherwise to this swivel plate, which, when the 
lid is opened to admit a letter, closes the communication to the box or 
bag, but as soon as the lidis closed the swivel plate on which the letter 
had dropped assumes a vertical position, and allows the letter to fall into 
the box or other receptacle below.—Not proceeded with. 

8375. E. E. ALLEN, Brompton, “‘ Tramways.”—Dated 22nd November, 1869. 

This consists in forming a reversible rail, in shape like Z, either in one 
piece or of two angle irons bolted together, the angles being thickened 


ing hinery, such as the various forms of willows, scutchers, openers, 

and other machines used in performing similar operations, including also 

ngines as are provided with a grid casing. 

$368. J. Borromigey and 8. Emstey, Bradford, ‘‘Spinning.”—Dated 22nd 
November, 1869. 

This consists in what may be called double spinning—that is, spinning 
a roving of fibrous substance around a previously spun thread ; and the 
object is to obtain lustrous yarns from a combination of lustrous and non- 
lustrous fibrous substances, for which purpose the inventors pass a thread 
or threads of worsted or woollen yarn betwixt the drawing rollers of the 
ordinary spinning frame without giving any further draught or elongation 
thereto; and simultaneously they pass a roving or rovings of mohair, 
al; , silk, or other lustrous fibrous substance between the back or feed 
rollers, and thence betwixt the dra rollers, which draw or elongate 
the same in the usual manner, and which lustrous yarn is then spun along 
with and upon the surface of the worsted, or woollen, or non-lustrous 
yarn. 

3369. J. Ion and H. IncuHam and C. Smitu, Bradford, ‘‘ Shuttles.”—Dated 
22nd November, 1869. 

This consists in constructing and applying the pike so as to be a fixture 
in the shuttle stock, thereby dis with the use of a spring to hold 
it in ition, as required when the pike is hinged in the shuttle stock ; 
and the inventors make a joint intermediately in the pike, the join: 
parts eens, each other a suitable distance, so that when the s 
or bobbin is p) on the pike over the joint it holds the said pike rigid 
or prevents motion of the joint.—.Not proceeded with. 
£392, S. Corron, Belfast, ‘‘ Preparing flax.”—Dated 24th November, 1869. 

a to whatare termed screw gill drawing and,roving machines, 
ar 





so as to allow for wear. hese rest upon transverse or longiti 

timber, or upon transverse or longitudinal corrugated iron 
plates (the corrugations running at right angles to the length 
of the sleeper), either flat or curved, a light piece of timber run- 





, First, in reducing the number of screws that are employed 
to work or travel the gill bars or fallers betwixt the retaining and draw- 
irg rollers in the said hhines; and 8 y, in dispensing with the 
cams or tappets attached to the said screws, and used for the purpose o 


al 








transferring the gill bars from the top to the bottom screw, and again 


from the bottom to the top. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
$383. H. F. Suaw, Norfolk, “Cutters for mowing machines.”—Dated 23rd 
November, 1869. 

This consists in operating. the two parts of a transversely divided 
cutter-bar by two pitmen, driven bytwocranks set diametrically opposite 
each other, each half of the cutter- mrp ey. about one-half of the 
length of the finger-bar, so that each part may do half the work, that is, 
cut a half swathe, and always move in opposite directions and with equiva- 
lent velocities. lso in arranging an automatic clearing device in con- 
nection with the centre finger. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3360. S. L. Loomis, South Byron, U.S., “Sash tightener.”—Dated 20th No 
vember, 1869. 

This consists in fitting a traversing slide in a groove cut in the of the 
window sash or shutter, and resting against loose elastic rollers 2 in 
inclined recesses cut in the groove; so that when the sash or shutter is 


raised the rollers will descend to the deepest and lowest ~ of the re- 
cesses ; but when the sash begins to descend the rollers will be moved up 








the inclines of the by pressure between the traversing slide and 
sash into the higher and narrower of the recesses, and press the slide 
ugainst the ow frame with ually increasing force until the friction 


overcomes the weight of the sash. 





Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
$341. R. J. Gaturna, Indianopolis, U.S., “ Revolving battery guns.”— Dated 

20th November, 1869. 

This consists chiefly in making the “‘ cocking cam ” laterally adjustable, 
so that the same may, while experiments are made with the gun without 
firing the same, be drawn out so as not to snap the locks, and that it may 
also easily be set in to operate the locks when firing is to be carried on. 
The cocking cam may also be made longitudinally adjustable, for the 

urpose of varying thereby the force of the spring which operates the 
Boeke hammer. Some kinds of cartridges are made cf thicker metal than 
others, and require thereby stronger blows in order to explode their ful- 
minates. It is, therefore, very essential that the blow should be regu- 
lated in accordance with the material of which the cartridges are made. 


Class 7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

3352. W. Temiert, Union-street, “‘ Banjos.” —Dated 20th November, 1869. 

The inventor incloses the hoop which usually forms the body of the 
instrument, and upon it the vellum is stretched in an outer casing or sound 
box. In banjos as usually made the body of the instrument is open at 
back, but by this improved construction a back with double sides formed 
by the inner and outer hoop or casing is employed. The inner hoop or 
frame is preferably made of less depth than usual, so as to extend, but 
at a shorter distance within the outer box or casing. The latter is fitted 
to the inner hoop by means of narrow blocks or wedges, glued or other- 
wise fixed at intervals round the inside of the outer casing. The inner 
edges of these blocks bear st and clip the circumference of the inner 
hoop, which is held firmly thereby.—Not proceeded with. 

3355. T. F. Lyncu, Aldersgate-street, ‘* Poison bottles.”—Dated 20th Novem- 
ber, 1869. 

The inventor employs any desired form of bottle, but projecting from 
the general surface of such bottle, and yet not so as to cover its entire 
area, he forms a number of separate projections, which may be of a coni- 
cal, spherical, square, or other suitable form, and may be arranged in 
right ~— along or around the bottle, or in spiral or other directions, but 
80 as to compel the hand when grasping the bottle to touch several of 
such projections.—Not proceeded with. 

3362. J. Mosetey, Newcastle-upon-Tyne, ‘Warming feet.”—Dated 20th 
November, 1869. e 

This consists of a boot, shoe, or slipper made of felt or any other suit- 

able material, having a sole of leather or other material. Inside this boot 


or shoe at the bottom a box or chamber of tin or other suitable material 
is arranged, with a reservoir for containing spirits of wine, and having an 


aperture and screw plug for filling the same when requ A burner 
and wick forming a spirit lamp is arranged within the box or chamber, 
and there is a rod and sliding plate to open and close an opening in the 
upper part of the chamber, to regulate the admission of hot air to the 
i or to confine it within the chamber.—Not proceeded with. 


$374. J. Brookes, Birmingham, “ Stay fastenings.” —Dated 22nd November, 
1869. 


This consists in rendering the tabs flexible, which is accomplished by 
forming them of leather, cloth, and velvet, and other suitable materials, 
80 comiined and arranged as may be found necessary. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 4 

3385. G. F. Cornnetius, Great Queen-street, ‘‘ Paint and varnish.”—Dated 

19th November, 1869. 

The inventor puts in a suitable copper or pot 10cwt. of residuum or 
dregs, adding thereto five gallons of ely or other oil. He then boils 
the mass until the whole of the water is evaporated, taking great care 
that the boiling is gradual and the temperature does not exceed 
ically altered ‘in character. 
After the evaporation is complete he causes the resultant mass to be con- 

, an ly raises the temperature from-300 deg. Fah. 
eg. Fah. When the latter heat is obtained he i diately draws 
the fires, and quickly strains the contents of the copper or pot through 
fine sieves, and allows them to settle and cool, after which he removes 
the dark matter found formed on the surface, and treats the dark matter 
and the residue in the usual way. 

3395. J. B. Pappon, Hove, “ Manufacture of gas.”—Dated 24th November, 

1869. 


This consists in constructing a chamber of cast or wrought iron or other 
suitable material, by preference of a rectangular form in plan and in ele- 
vation, fiat at the bottom, with vertical sides, and semicircular top. 
Within this chamber, and projecting beyond at one or both ends, as 
is made to revolve by steam or other suitable power. Attached to this 
shaft within the chamber are a number of radial arms, each set of arms 
being connected together by flat circular rims of metal, so arranged as to 
be concentric with and approach —— —, to the semicircular top. 
Between the arms, and extending slightly beyond the rims, cocoa-nut 
matting, or other suitable material, is stretched, so as to form a number 
of highly porous discs, the matting beyond the rims being made with a 
fringe or brush-like edge, which, while it fills up the interstices between 
the and the semicircular top, offers but little impediment to the free 
revolution of the discs. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical A Batteries. 





pparatus, and Galvanic 
$877. T. Cuutaux, Paris, “ Electro-metallurgy.”—Dated 23rd November, 
1869. 


This consists in keeping the solution constantly agitated by any suit- 
able contrivance, and to operate this contrivance yp A same electric 
battery which serves to apply the metals on the objects to be electro- 

lated. This is done b Placing a revolving shaft with a helice at its 
ower end vertically in the middle of _ receptacle pen | mae solu- 
tion ; its upper end, crossing a su posed 0: lating materi 
resting on yi e receptacle, is deen by an endless band passing over 
grooved pulleys to the shaft of a fly-wheel operated by a connecting rod 

ttached to an ture, acted upon by the electro-magnet attached to 
the battery. The rotation given to the shaft is transmitted to the helice, 
an ascending current is established in the middle of the ——— and a 











ig current ds its sides, in such a manner that all the parts 
of the objects operated upon are in continual contact with a liquid of 
equal richness throughout, and the metal is thus deposited regularly and 


uniformly. 
$378. T. Cuuraux, Paris, “‘ Electric batteries.” —Dated 23rd November, 1869. 
This consists in the use of a stone or glass jar, or of porcelain, or any other 
pen dividedin the direction of its bom ge two 
compartments of un size a parti’ 
matter, on the lower part of wih, at ashort distance from the bottom of 
the jar, is an aperture forming a communication between the two compart- 
The larger of the two compartments is provided with a lid made 
of wood, and hinged to a frame maintained on jar by a collar, which 
sits closely in the said compartment. This lid has an aperture in its 
centre to admit a wurmed rod, which, by means of a hand screw, sup- 
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ports the block of zinc, whose shape is such that when raised up it 
can pass in an aperture formed in the frame. 
3396. D. Muues, Boston, ‘‘ Lighting gas by electricity.”—Dated 24th Novem- 
ber, 1869. 
This cansists in opera’ only one apparatus at a time, two separate 
wires being pb Ls nares Fe oon on a the other to shut off the gas— 
in connection with an automatic circuit breaker in each apparatus. The 
current of electricity ys through one wire to the clectro-magnet of 
the first apparatus in the circuit, returning through the d, and as 
s00n as the gas valve of this apparatus has been opened or closed the 
motion of the mechanism vonnected therewith is arrested by the break- 
ing of the circuit, the current being by the same movement of the auto- 
matic circuit breaker connected with « wire to the next appa- 
ratus, when the operation is repeated, and so on throughout the whole 
series of lamps. Thus it will be seen that one — only is included 


steel springs or other hard metallic particles to the surface of sheet 
copper or other metal by means of solder. 
3366. G. H. Witkxes, Hackney, *‘ Clothes lines.” Dated 22nd November, 1869. 

This consists of a galvanised iron plate, with fulcrum recess, two and 
three holes for epee | with screws or nails the plate to a wall or post; 
Secondly, in a lever wo. 3 on two pivots at its lower end in a recess in 
the above described plate. The — of the lever is forked to receive 
various thicknesses of lines. e lower part is T or cross-shaped for 
pressure.—Not proceeded with. 

3370. R. Hennect, Sussex-gardens, 
November, 1869. 

The inventor fits blocks of wood of a truncated wedge shape into iron 
or metal cells, such a number only of cells being united as to form a 
convenient frame. These frames are then luid side by side, and the 
| tay) may rest either on the formation level of the road, on sand, or 


“ Street pavements.”--Dated 22nd 





in the circuit at a time, the breaking of the circuit in each app 
serving to connect the electro-magnet with the other wire, by thecurrent 
of which the mechanism may be again set in motion, the two wires being 
used alternately, one to turn on, and the other to shut off the gas. 


Class 10.-—MISCELLANEOUS. _— 
Including all patents not found wnder the preceding heads. 
3315. Y. and H. Weston, Birmingham, ‘‘ Casing for rods.”—Dated 17th 
November, 1869. 

In making lock-jointed tubes, as, for instance, the description com- 
monly known as cased tubes, the inventors form an inner shell or tube in 
the ordinary manner, with an open joint, and a skeleton or casing tube, 
with the edges turned inwards, so as to produce the lips or grooves. 
3322. J. Woopwarp, Manchester, “Gas and water meters.”—Dated 18th 

November, 1869. 

This consists, First, in the system or mode of taking pressure from 
the backs of the valve, and counteracting the variable pressure upon the 
underside of the valve in fluid meters. Secondly, in a system or mode 
and combination and arrang t of hanism for actuating the valves 
of meters, and of giving motion to the index mechanism, particularly the 
mode of actuating the valve by a finger passing through the port. 

3320. G. R. Sweerser and G. Wapman, Islington, “ Working wood.”— 
Dated 18th November, 1869. 

This ists in the appli of a self-acting feed to the saw, and 
combining a fixed table with the rising and falling table, whereby sawing 
by self-acting feed may be performed on either, as well as the usual 








tion 





joiuery work, thus enabling larger material to be sawn. For this purpose | 


they furnish the frame of the machine with a fixed table, and having the 
rising and falling table within, and capable of falling flush with it.—Not 
proceeded with. 

3327. M. SHELLEY, Horton, “‘ Vent peg.”—Dated 18th November, 1869. 

The inventor takes a hollow cylinder of metal or other suitable mate- 
rial, and into one end thereof he fixes a piece of metal with a long taper 
point, around which a screw is cut or formed, this part being intended to 
screw into the vent hole of a barrel or other vessel from which liquor is 
to be drawn.—Not proceeded with. 

3329. G. Perrie, Rochdale, * Ashes for manure.”—Dated18th November, 1869. 

The framework is bolted to a foundation, and a wooden box is provided 
on its interior sides with ledges similar to those used in ordinary drawers, 
and between these are placed sliding frames, furnished for a portion of 
their surfaces with wire or other sieves ; and the fronts of these frames 
have handles, by which any one of them may be withdrawn at pleasure. 
The sieves are of different degrees of fineness of mesh, that at the top 
being the coarsest, and those beneath it successively finer, the last having 
such apertures as will only allow such ash to pass as is suitable for the 
des purpose. To the box are attached four lugs, which are connected 
by rods to standards by universal joints. To the lug is jointed a link, 
which at its other end is jointed to the rod ; but the centre pins of these 
joints are at right angles to each other. 
3330. T. Luewew.yn, Great Portland-street, 

November, 1869 

The inventor provides a steel disc of any convenient size, say, fourteen 
inches in diameter, and of sufficient thickness to insure a proper amount 
of stiffness; and this disc he reduces in thickness somewhat from the 
edge, towards the centre, for the purpose that will be hereafter explained. 
On the edge of the disc he forms radial pointed teeth. When the tool is 
used for planing he thins off every alternate tooth towards the point on 
one side S grinding or filing, while the other teeth are similarly treate? 
on the opposite side. J 
3331. 8S. MenveL, Manchester, ‘‘ Packing bales.”—Dated 19th November, 1869. 

The ends and si es of the bale are protected, first, by a wrapper of 
strong blue fabric marked with dark blue stripes; seconily, by a wrapper 
of strong paper, then by oiled cloth, then tarpauling, and the outside 
consists of striped canvas. The top ard bottom of the bale, which are 
generally exposed more than the sides and ends, are protected, first, by a 
wrapper of white paper marked with blue stripes, then by brown paper, 
then by very thick paper, then oiled cloth, thea tarpauling, then another 
sheet of paper, and the outside consists of striped canvas. The fabrics 
to be packed are pressed by hydraulic or other power, and the bale is 
secured by metal bands or cords. 

3340. W. and M. Bayuiss, Wolverhampton, “Cast iron screws.”—Dated 


19th November, 1869. 
This consists in forming a moulding bed, which permits one half of 
the pattern of the screwed or earth portion to lie within it, so as to pre- 
sent a plain surface un the top, excepting as much of the centre shaft or 
axis of the screw comprehended by the rang of the screw ; that is to say, 
when the half pattern of the screw is turned half round in its bed the 
worm of the screw in connection with the axis will lie avove the plain 
surface of the bed, and is then in a condition to receive a mould frame or 
box, into which sand is placed, at, as in the ordinary process of 
casting, from what is technical] ed an odd side, and after being so 
moulded, the thread or worm, being of a regular form, will permit the 
same to screwed or wormed out from the mould or matrix, b 

itself in the base as before stated, permitting the mould frame to be 
lifted from the said moulding bed ; and in like manner the other half or 
portion of the thread or worm, and half of the axis or centre shaft, is 
moulded and withdrawn from the mould by being wormed out of the 
mould or matrix by a half turn, as in the former case, when the two 
moulds within their frames may be placed together, forming the com- 
plete matrix of the screw and centre axis for receiving the molten metal 
to complete the casting, provision being made in the upper of the 
mould trames when required for moulding the upper portion of the screw 
base with the enlarged collar for bearing on the earth, and suitable shank 
for connection with the post proper, or part above the earth, or to which 
the screw is required to be connected, such as piles or standards for 
—— or other like purposes, the upper portion being modified as re- 
quired. 

3343. W. J. and F. W. Epmonpson, and R. Cunuirre, Manchester, “‘ En- 

graving printing cylinders.” —Dated 20th November, 1869. 

Two series of p hers are ted in weighted levers, similar to those 
usually employed for holding the diamond or other tools. The weighted 
levers vibrate on centres connected to the tool bars. These parts andthe 
others requisite to plete the hine are made in the usual manner. 
A partial rotary motion is given to the cylinder, and lateral to-and-fro 
motions are —— to the tool bars by the ordinary means. The levers are 
provided with regulating screws, and against the points of which the ribs 
of the cam shafts depress the ends of the levers, and to e encs of 
the other levers in order to move the punches from the cylinder. When 
the outer ends of the levers are released the punches strike the cylinder 
by their own gravity, or they are brought against it by the gravity of the 
sliding weights which fits on V-shaped projections on the levers, and the 
positions of which can be regulated and fixed by set screws according to 
the strength of blow required to be struck by the punch. 

3356. 8S. H. SaLom, Regent-street, ‘‘ Clipping horsehair.”—Dated 20th Novem- 


ber, 


“ Wood-cutter.”— Dated 18th 








: . 
hI 





The inventor forms the cutter p of a seg it of a hollow 
sphere. The truncated portion or saurp edge of this cutter plays on the 
upper surface of the cone plate. To the polar extremity of this hollow 
spherical segmental cutter is attached by a pin the cutter plate, cutter 
lever, or cutter shank, in such a way that the hollow spherical segmental 
cutter shall have a slight play on the pin upon which it is mounted.—Not 
proceeded with. 

3357. A. B. Carips, Mark-lane, “ Decorticating wheat.”—Dated 20th No- 
vember, 1869. 

This consists in the form of the cleaning and scouring surfaces of the 
discs consisting of a series of concentric grovves or channels, and ri 
cast on, or otherwise attached to their surfaces, which are more fully 
hereinafter described. One disc of each pair is made to revolve by attach- 
ing them to a suitable spindle, which receives its motion from the lower 
= es ae the medium of a belt, or may be driven, if desired, from its 

p en 
3358. O. L. Brown, Boston, U.&., “Distributing type.”—Dated 20th No- 


vember, 1869. 
The types are distributed by means of a series of tumblers and keys 
ctuat and op g in with the number or positions of 
nicks in the separate t; or characters to be distributed. Machines 
have been heretofore ie to distribute types by means of such ie) 
but such es have been complicated in ‘their construction ani 
certainty. 





operation, and have not done their work with 
3361. Srr JoHN Macneitt, Kensington, “Match boxes.”—Dated 20th 
November, 1869. 


This consists, First, in the application of sand-paper ther rough 
frictional surface to the interior of lucifer match and hese bonee or Somes 
constructed with cells or o' 


therwise ; Second: 
fr.ctional surfaces for igniting lucifer matches and fusees 


p 'y, or on girders. The blocks of wood should be cut so 

that the roughness of the grain may be exposed to the traffic on the 

surface of the road. It is evident that each block will be supported by 

the sides of its cell, to which end the same should be bevelled inwards 

towards the lower surface of the frame.—Not proceeded with. 

$371. F. Hawkincs, Harrow-road, ‘‘ Fire escapes,”—Dated 22nd November, 
1869. 


This consists in a box, case, or frame. To the house or building, near a 
window, the inventor secures, by hinges or otherwise, a jointed lever 
frame. To that end not secured to the box, case, frame, or building, he 
attaches an arrangement of chains, consisting of three, four, or more 
longitudinal chains connecting them together; so that when the chain 
arrangement is allowed to drop down an openwork shoot or passage is 
thus provided, having stepping places, namely, cross chains, by means of 
which persons may safely descend to escape from fire. Any suitable kind 
of collapsible networkmay be substituted for chains.—Not proceeded with. 








PROTECTION OF LIFE FROM Frre.—Our readers have doubtless 
observed in our “Patent Journal” of last week a notice of 
provisional protection having been obtained by Thomas Bennett 
Gilbert, of Gipsy-road, Lower Norwood, for an improvement in 
fire escapes. This invention is thus described :—‘‘ The self- 
lowering fire escape can be fixed over any upper window, and has 
| the appearance of an elegant sunshade. Within the verandah, 
| and invisible from the outside of the house, is the apparatus for 
descending. From a strong roller is suspended a receptacle 
similar to the car of a oon, which maintains its open posi- 
tion by means of iron framing at the top, after the manner of a 

rtémonnaie, and is capable of holding three or four persons. In 
its collapsed form the ‘‘escape” is stowed away over the roller 
with a small cord round it, which cord is passed through the upper 
sash of the window into the room, where it hangs like a Pn 
When the ‘“‘escape” is required it is only necessary to pull the 
cord, and the receptacle is immediately drawn from its folded po- 





ly, in the uction of ’ 
attaching 


sition, and falls down ready for a person (or persons) to enter, who, 
by the aid of a rope attached to a roller, can then lower himself 
without help. The process of lowering can be regulated at will, 
and the apparatus is so completely under control that the occu- 
pant of the bag can bring himself to a standstill, and render 
assistance to anyone requiring it on a lower floor.” 

OFFICIAL TRIAL WITH KOGERS’ PROJECTILE ANCHOR AT PoRTs- 
MouTH.—On Tuesday, May 31, this useful invention was well 
tested by order of the Lord Commi sioners of the Adwiralty, 
under the superintendence of the officers of H.M. gunnery ship 
| Excellent, Capt. Rous, R.N., and proved a perfect success, as the 
' following results will show :— Experiment 1, with an anchor upon 
| Mr. Rogers’ principle, which has been made in H.M. dockyard, 

weighing 128 lb., was thrown from a mortar a distance of 156 
yards (conveying a double line lin. incircumference as whip line), 
with the small charge of eight ounces of powder, by the aid of the 
block attached to theanchor. A 3hin. rope was passed round, and 
ve the principle of giving a strong means of communication. 
xperiment No. 2:—The same anchor was then thrown from the 
beach into the sea with the line rove through the unchokeable block. 
The distance was 152 yards; powder charge, eight ounces. The 
large rope was passed round freely, and a man-of-war’s launch, a 
boat capable of holding 150 men, fully armed, was then hauled 
fairly from the shore, and pulled out a dis'ance of 150 yards with- 
in one fathom of the anchor without starting or tripping it, thus 
proving its great holding power. The crew in the boat rendered 
no assistance in the launching, that beiug done solely by aid on 
the shore. Experiment No. 3 was with an elongated projectile, 
, with a line lin. in circumference rove through the sheave. The 
weight was 40 lb., the distance 163 yards, the powder charge 
eight ounces; no rotary motion, all very free to work. Experi- 
ment 4:—A projectile and the unchokeable block, the weight of 
which was 84lb., was then propelled a distance of 196 yards by 
eight ounces of powder, everything working well and efficiently. 
Experiment 5 :—The same projectile was then propelled a distance 
of 217 yards with twelve ounces of powder, carrying the lin. line. 
| The experiments were viewed with great interest, as they solve 
the doubt of an anchor of sufficient holding power being propelled 
from a mortar; and a wy! man-of-war’s launch is some- 
what more difficult than a lifeboat to get off a beach in rough 
weather, and the mode of the double line communication to those 
in distress must be evident to everybod. 

AERONAUTICAL SociETy.—At a weeting of this Society heldat the 
Society of Arts Friday, the 3rd June, Mr. Glaisher, F.R.S., inthe 
chair, several papers were read and illustrated by models, An in- 
strument for ascertaining the connection between velocity and 
pressure exhibited by Dr. Smyth, of Maidstone, procured the en- 
comiums of the chairman, who stated that it was calculated to 
supply information that was wanting in the instrument which he 

been using. In the course of discussion, Mr. A. Stewart Har- 
rison strongly advocated the necessity of an experimental fund, 
when the chairman called upon Mr. Fred. H. Brearey, the 
honorary secretary, to read an extract from the minutes of a late 
meeting of council held at Stafford House, at which were present 
Mr. Glaisher (in the chair), Sir Wm. Fairbairn, Bart., Mr. Brook, 
Mr. Wright, Mr. Wenham, Mr. Ohren, and Mr. Brearey, hon. 
sec , a8 follows :—‘‘ Sir William Fairbairn observed that we 
know but little of the reaction or lifting power of various forms of 
screw blades in the atmosphere relative to the force employed, 
though such experiment might be easily tried, and the data 
obtained. Mr. Brook was of opinion that if a successful aerial 
machine were to be constructed, the most simple and obvious plan 
was that of inclined surfaces impelled forward horizontally. The 
most successful experiment that he had ever witnessed was upon 
this principle, the motive power being a wound-up clock spring, 
which as long as the power lasted tained the hine, and, 
birds were capable during long periods of 
their flight of sustaining th lves exactly in this way. It was 
further remarked that we were practically ignorant of the correct 
laws of the sustaining power of inclined surfaces of different forms 
and areas, and this want of knowledge was a perpetual stumbling 
block to those who were willing to spend time and money in expe- 
riments. From the fact that as the weight and size of birds 
increased so did the relative wing area decrease, it would appear 
that the ratio of sustaining surface to weight or resistance was by 
no means in equal proportions. The chairman stated that with 
respect to plane surfaces of various figures exposed to the direct 
impact of the wind, he had already been trying some experiments 
with such instruments as were at his disposal, and that by em- 
ploying two anemometers at the same time, so as to be sure of 
comparative results, he found that the indication of force in- 
creased with the size of the surface, also in the two instruments 
= surfaces shaped into different contours gave differeut results. 
ese interesting experiments, so directly bearing upon the ques- 
tion of aerial propulsion and resistance, were still occupying hi 
attention, but at present he could tel us nothing from actual ex- 
iment of the resistance of inclined surfaces of various forms. 
t was then proposed that an experimental fund should be raised 
by subscription, and that a suitable and well-finished anemometer 
ould be constructed, having the means of instantly setting 
various plane surfaces at any desired angle, and capable of register- 
ing both horizontal and vertical force simultaneously for all de- 
grees of inclination ; the results to be published for the benefit of 
the society.” Upon this proposition being put to the meeting it 
was carried imously. 





further, that most large 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—STATE OF THE PIG-IRON AND 
MALLEABLE IRON TRADES—THE COAL TRADE—THE DISPUTE 
WITH THE PUDDLERS — LAYING OF THE FOUNDATION STONE OF 
ALBERT BRIDGE. 

THE Glasgow pig iron market is still keeping up. Some excite- 

ment prevailed on ’Change on Tuesday afternoon, on account of a 





rumo reduction of two dollars per ton on the American duty. 
A iderable busi took place up to 6ls. 6d. cash, closing 
buyers. Now, however, the market is a shade easier; business 
done at 61s. 6d. to 60s. 9d. cash, and 61s. 9d. to 61s. a month. 


No. 1, g.m.b., 61s. 3d. ; No. 3, 59s. 9d. 

The above quotations of the pig iron market will show that 
prices have advanced considerably since last week in the pig iron 
trade of Scotland. The shipments, during the week that is past, 
were 11,052 tons foreign, and 4688 tons coastwise—in all, 
15,740 tons, against 10,832 tons in the corresponding week of 1869, 
being an increase upon the week of 4908 tons. The imports of 
Middlesbrough pig iron into Grangemouth show also an increase 
for the week to the extent of 1300 tons. A cousiderable amount 
of business was done on Tuesday in warrants at 61s. 6d. per ton 
cash, and this may be attributed to the good export returns, 
and to the telegraphic intelligence that the American Senate 
had reduced the import duty upon pig iron from 9 dols. 
to 7 dols. per ton Public attention seems to be concen- 
trating upon the article of pig iron, and the trade is likely 
to continue brisk during the remainder of the year, the im- 
proved tone in Scotland being supported by a continued decrease 
in stocks in Middlesbrough and all the other iron districts of the 
country. Iron is being sent into store in Glasgow at the rate of 
1200 to 1500 tons per day. This is having the effect of reducing 
the stock of g.m.b. in the hands of the makers, and of enabling 
parties to close some of their current contracts for warrants. The 
foundries of the district, too, are unquestionably consuming an in- 
creased quantity of pig iron of late, which is exceedingly gratify- 
ing when we consider the dulness that prevailed among them for 
a year or two back. On the other hand, the present lock-out of 
the puddlers is estimated to reduce the consumption in the 
malleable ironworks by about 5000 tons per week. This, however, 
does not seem to affect the course of the market. 

New furnaces are in course of erection or preparation in several 
places. Of the six furnaces belonging to the Messrs, Baird, and 
which are situated in lands belonging to the Duke of Portland, in 
the Riccarton parish, only three have been in blast for more than a 
year. As indicative of the improvement in the iron trade, a fourth 
furnace was kindled last week. 

Hematites, both ore and pig, are in good request, but the 
high prices generally asked is in some measure a check upon busi- 
ness. 

The new malleable ironworks in the neighbourhood of Holytown 
are being rapidly proceeded with. 

The tin-plate workers in Lanarkshire are fully employed. 

Considering the season the condition of the coal trade is still 
active when compared with past summers; but in many of the 
most extensive of the coal-producing districts the employers com- 
plain of the frequent labour difficulties they have to contend with. 

There is little indication of a speedy settlement being arrived at 
in the unfortunate and ill-timed dispute at present pending with 
the malleable ironworkers It will be remembered that soon after 
the commencement of the lock-out, overtures were made by the 
men towards having the matter submitted to arbitration ; and at 
that time the masters agreed to abide by the decision of a mutually 
chosen arbiter. But the men, with strange inconsistency, imme- 
distely thereafter shirked from this mode of having their 
grievance righted ; for, they said, should the arbiter’s decision be 
adverse to them, they could not, and would not, succumb to it. 
Again, however, the men have asked for arbitration, and, 
as might naturally have been expected, the employers have 
now refused it. At a meetivg of the ironmasters, held in 
Glasgow, on Monday, tv consider the proposal of the 
employés, it was un«nimously resolved that no compromise 
could be accepted, and they stated their determination rather to 
get supplies of puddled iron from England than yield to what they 
consider the ve y unreasonable demands of the men. So that, as 
yet, no progress has been made towards the settlement of this 
lamentable struggle which has already entailed a great deal of 
hardship upon many families. 

In connection with this dispute it may be stated that the 
Puddlers’ Society is not now in the condition it was some years 
ago. Then the Scottish puddlers had an organisation of theirown 
separate from the English one, and was in a flourishing condition. 
Shortly after joining with their English brethren they were called 
upon for heavy contributions tosupporta strike in England; and when 
they, in turn, asked for help from England it was not forthcom- 
ing. The society has now been broken up, and attempts have 
recently been made to form a new organisation in connection with 
each work, with the view of joining ultimately in a general society. 

The first section of the Callander and Oban Railway was opened for 
trafficlast weck. The Act authorising the construction of this railway 
was passed in the sessivn of 1865 ; and in October, 1866, Mr. McKay 
commenced the works, which have been c»mpleted as far as Glencoe, 
a distance of seventeen miles and a-half from Callander, the re- 
mainder of the line being now abandoned. The line, which, as 
originally projected, was seventy miles in length, joins the Dun- 
blane, Doune, and Callander section of the Caledonian Railway at 
the latter place. It passes along the north side of the burgh of 
Callander, and at the west end takes a turn to the left, through the 
lands of Bochastle, towards Loch Vennacher where the waters from 
Lochs Achray and Vemacher, and Lubnaig join, and where rises 
the river Teith, a tributary of the Forth. The braes of Doune are 
on the left ; in front, at about a mile and a half distance, is Coil- 
antogle Ford, and in the distance Ben Venue shuts up the pros- 

ect. Here the line crosses the river by a strong iron lattice 

ridge, and running close past the base of Ben Ledi, takes right 
up the Pass of Leny. By means of two iron bridges placed at 
different points, Leny Water is crossed, and a short distance fur- 
ther up the line takes a skirt of five miles along the western bank 
of Loch Lubnaig. The difficulties in the formation of the 
line at this point were very great; here and there the 
mountain comes prominently forward, and cuttings were 
made; at others the loch reaches out arms, and no less 
than six of these have been bridged by spans, one of 200 yards, 
another of 150, and a third of 70. The work of making embank- 
ments has been something enormous, and at one depth material 
was poured at the rate of many hundred tons per day, but nine 
months elapsed before the water level was reached. The line, 
after leaving Lubnai, runs past Strathtyre, and crosses the river 
Balvaig, gives Balquidder, and much historic ground, a new 
entrance, and drives on to Locheamhead. There it has been laid 
on the side of a mountain, with a valley of about 300ft. below, 
and the scenery from the railway-carriages hereis superb. The end 
of the present contract is in the upper half of Glenogle, where a 
station for Killin has been formed. Only a single line of rails has 
been laid down as yet, the average cost of laying which has been 
from £10,000 to £12,000 per mile. This first trip passed off most 
successfully, all the arrangements having worked admirably, and 
the line being in good smooth working order. A very considerable 
amount of passenger traffic is expected for the line during the 
summer months, but the mainstay of the shareholders will, un- 
doubtedly, be the receipts from cattle and goods traffic sent out 
of the extensive stock-raising district which this line traverses. 

The foundation stone of the Albert Bridge at Glasgow was laid 
on Friday by the Exrl of Dalhousie, with fall masonic honours. 
There was a large turn out of brethren of the mystic craft, and the 
proceedings excited a great deal of interest in Glasgow, notwith- 





standing the constant drenching drizzle which prevailed all the 
while. The bridge, which isin course of tion, wi persed 
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an old and incommodious structure, and is expected to be opened 
for traffic about the end of the present year. When Glasgowegians 
catch a live lord of any distinction to visit their city, or do them 
a turn like this, they delight in extending their hospitality, and 
conferring their best honours. This occasion was no exception ; for 
shortly after the ceremony at the stone, the freedom of the city 
was presented to Lord Dalhousie, and he was entertained at a 
magnificent banquet in the evening. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: The monthly returns—THE MINES : 
Arrival of more men from London—THE NEW BLAST FURNACES— 
THE CLEVELAND IRON TRADE FOREMEN’S ASSOCIATION—THE 
SUNDAY FETTLING QUESTION. 

Srnce last week the Middlesbrough pig iron market has again 

advanced. On Tuesday, in spite of the holidays, there was a fair 

attendance on’Change. For all kinds of iron there was the same 
impatient demand which has characterised the market for many 
weeks past, and, as was expected, prices were firmer. The quota- 
tions were as follows: No. 1, 56s.; No. 3,53s.; and No. 4, 51s, 6d. 

Shipments to all ports on the Continent are very active, and 

great difficulty is experienced by brokers failing to procure iron in 

sufficient quantities to make up cargoes. Last week I ventured 
to say that prices would improve, and I am inclined to the belief 
that they will soon advance again. The Cleveland Ironmasters’ 

Association returns showing the make for May have been issued. 

It appears that out of the total of 111 blast furnaces only seven 

are not blowing, leaving 104 constantly at work. 

In the finished iron trade there is little alteration, except that, 
owing to the holidays, most of them have been idle for several 
days. Business at all of them is brisk, and every effort is being 
made to execute contracts as speedily as possible. The prices con- 
tinue the same as those I gave Tast week, 

Foundries are busier, a great many general castings being 
required. 

mmense quantities of ironstone are being raised in Cleveland 
just now to meet the growing demand of the North of England. 

During the past week another batch of 160 men from London 

arrived by steamer at Middlesbrough, most of whom proceeded to 

the mines and obtained employment. 

The numerous blast furnaces in course of construction in the 
Middlesbrough district are very rapidly approaching completion. 
Samuelson and Co.'s two new furnaces are néarly ready, and Lloyd 
and Co.’s two new ones are to be blown in during the present 
month. All the others are now in a forward condition. 

On Saturday the Cleveland Iron Trade Foreman’s Association hada 
most enjoyable excursion to Bolckow, Vaughan, and Co.’s ironstone 
mines at Eston; east of Middlesbrough. About 100 persons went 
through the mines, and were highly gratified with what they saw. 
Many of them, although they had beenemployed in the district for 
some time, were not prepared to see ironstone 16ft. and 17ft. in thick- 
ness. In those rich mines over 2000 tonsof stone are raised daily. 
The machinery and appli:nces for the working of the mines are 
most complete. Amongst many other things which attracted 
close attention was one of Guibal’s ventilating fans, the largest in 
use in England, 37ft. in diameter, and capable of circulating over 
100,000 cubic feet of air per minute. All the objects of interest 
having been inspected, the party partook of an excellent dinner 
provided in the school-room at Eston, by Bolckow, Vaughan, and 
Co. ; Mr. Williams, the manager of the firm, presided, and, in 
proposing prosperity to the Cleveland iron trade, complimented 
the foremen on having formed an association which was calcu- 
lated to do much good. 

I stated last week that the Sunday fettling question having 
been referred to Mr. Thomas Hughes, M.P., would probably soon be 
settled. Since then that gentleman has given his decision, from which 
the following is an extract: ‘‘I cannot but hold that the iron- 
workers of the North of England are bound in honour not to force 
a peremptory decision of the general question of Sunday fettling 
during the present year, although it is, in my judgment, open to 
them to bring before the Board of Arbitration and Conciliation 
any proposals for the abolition of the practice which they may de- 
sire to discuss with their employers ina friendly spirit, and with 
a view to finding a satisfactory solution of the question before the 
1st of January, 1871.” 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


On ’CHANGE IN BIRMINGHAM AND WOLVERHAMPTON : A good tone 
—HIGH PRICE OF PIGS: How finished houses are affected—Kinps 
OF FINISHED IRON IN DEMAND: Current prices—THE NEXT PRE- 
LIMINARY MEETING —IMPROVED BLAST FURNACE AND KILNS--SALE 
OF THE TRENCH WoRKS—THE TIN-PLATE TRADE: Advance in 
prices: The strike at the Cookley Company's Works—THE HOLI- 
DAYS AND THE FACTORIES—A CHEERING EXTENT OF NEW BUSINESS 
— NEW RAILMAKING MACHINERY—INQUIRIES FOR FINISHED IRON- 
WORK, FOR CASTINGS, FOR TOOLS—QUESTIONABLE ORDERS : 
Curious circulars—THE FILE-CUTTING MACHINERY—THE Factory 
Acts: What is required /—THE COAL TRADE: Prices—COLLIERS 
GOING TO OTHER DISTRICTS: Wéill they stop there /—MINING 
ENGINEERS GOING TO BELGIUM—NEW CORPORATION BUILDINGS 
IN BIRMINGHAM: £120,000 to be expended—FAaTaL EXPLOSION 
OF A CORNISH BOILER IN BIRMINGHAM. 

To-pay (Thursday) in Birmingham, and on Wednesday in Wolver- 

hampton, the attendance of the trade was not numerous, owing 

to the holidays; but there was a good tone. Assurance is strong 

that there will quickly be much activity here, the result of a 

steadily advancing demand, Hence there was disposition to buy 

igs, as well of the kinds made here as of those imported—not, 
owever, without a decided reluctance to give the prices demanded. 

The market is dead against the finished iron firms of this part 
of the kingdom. The producers of pigs are firm at recently ad- 
vanced quotations ; and they will not sell at even current rates for 
deliveries over lengthened periods. So enormous is the demand 
for Pigs used in the making of rails and ship-plates in the Cleve- 
land district, and for rails and castings in Wales and Scotland, 
and in certain of the export markets, that blast furnace pro- 
prietors can secure a ready sale for their commodities in those 
parts of the kingdo: to almost any extent. And consumers there 
can better afford to give the rates quoted at their works than the 
Staffordshire masters can afford to give the prices current here. 
There a heavy demand exists for the finished article, at the same 
time that the cost of carriage is generally less. Here, however, 
whilst the demand for the finished product is increasing, still it is 
much within the capability of production, and the prices got for 
it are near upon the edge of the line that separates profit from loss, 

More money can be obtained for certain kinds of finished iron, 
the product of this district, than regulated some previous sales; 
yet in other than first-class kinds rolled iron can be bought at 10s. 
aton under list. Best plates keep in fair demand; the sheet 
orders continue to improve ; strips and hoops are doing well ; and 
girder plates and the accompanying T-iron are looking up. Never- 
theless the specifications in hand are insufficient to afford full 
work to the mills, even where most is being done. 

The forthcoming preliminary meeting will find the district in a 
promising condition, and will lead to the tightening of the market, 
but there is no probability of any declared advance in the associa- 
tion rates 

The indications, to which reference has been more than once 
made here, of the determination of this district to move with the 
times continues, At the Stirchley Works a blast furnace of very 
improved rnake, lined with the best fire-bricks of the district, and 
cased with iron, will soon be blown in. New calcining kilns have 





likewise been put up, and rails laid down for locomotives to bring 
the material to the furnaces and take away the finished article, 

The Trench Ironworks in Shropshire, a compact little place, 
close to the railway, which for some time have been idle, owing to 
the absence of demand for finished iron, .have now found a pur- 
chaser. 

The tin-plate makers, in carrying out the mutual resolve of their 
order, are keeping down the quantity produced. Prices of the com- 
modity have been put up from 2s. to 3s. a box since the Glou- 
cester meeting, that the producers may recoup themselves to some 
extent for the advance in block tin. The orthodox prices are not 
obtained in more than rare instances, even at this advance ; and 
the business is pee | remunerative. The difficulty between the 
Cookley Company and their operatives is not yet removed, but the 
strife is not unlikely to come to an end in a few days, since the 
firm will not perhaps d d the ptance by their men of the 
full drop, and the men on their part are understood to be ready to 
meet their employers part of the way. 

Alike at the factories and the mills and forges, greater reluct- 
ance than usual is displayed by the be po to resume opera- 
tions. They seem to require longer holidays now than formerly. 
In many cases the entire week will have been a closed one. A fair 
number of orders have been booked during the week by most of the 
leading firms in Birmingham and in the surrounding townships. 
On most hands work will be begun again next week, with a pros- 
pect of steady activity, certainly for a month or two. 

Amongst the machinery in course of production hereabouts ap- 
paratus for the manufacture of steel and other rails at the Ebbw 
Vale Works, South Wales, is being turned out by the Coalbrook- 
dale Company. 

Among the inquiries for finished ironwork we note that the 
Bristol Local Board of Health want a wrought iron girder bridge ; 
that the directors of the Newport Docks in Monmouthshire ask for 
a pair of wrought iron gates at their lock entrance; that the 
Chipping Sodbury Gas ae ve | are about to put up gasworks 
adjacent to that town, for which they ask for tenders; and that 
the Lancashire and Yorkshire, the Caledonian, and other railway 
companies are in the market for the next year’s supply of bar and 
plate iron, bolts and spikes, and the like. Then the London and 
North-Western Railway are asking here for tenders for the con- 
struction of a roof over their yard at Crown-street, Liverpool. 

A fair number of inquiries are in the market for hollow castings. 
The local board of Kidderminster want 34,000 yards of cast iron 
main pipes and branches for the public water supply of their dis- 
trict, together with the requisite sluice valves and hydrants for 
the same work. The St. Helens corporation ask for 3840 yards of 
15in. cast iron pipes for their waterworks. The sewer authorities of 
Gildersome, near Leeds, require 1020 yards of 5in., 1880 yards of 
4in., and 5128 yards of 3in. cast iron water-pipes. 

The Government are asking for tenders from the edge tool firms 
of this district for the supplying of the several national dockyards 
with the tools required in them. 

It is being made known that two circulars have recently been 
addressed to manufacturing firms in Lyons, asking for supplies of 
goods. The first of these circulars bears date—28, St. Swithin’s- 
lane, London, 26th May, 1870, with the royal arms as a heading, 
and the words, ‘‘F. Revigilone and Co., import and export,—Bir- 
mingham, Sheffield, London, Bordeaux, Buenos Ayres;” and the 
references given, ““M. F. de Picinini, 20, Leicester-square ; the 
Continental Bank ;’ and some Bordeaux firms, all of which 
references are either fictitious or unauthorised. The second 
circular tells a curious story. It is headed, ‘‘ Birmingham Cham- 
ber of Commerce,” with the royal arms &c., and sets forth that 
the writer has the honour to announce his “‘ Hewreuse nomination a 
la Chambre de Commerce de Birmingham,” and adds he will always 
be the first to undertake the defence of your interests in one of 
the most important commercial cities of Great Britain. This is 
signed ‘‘F. Seeiieen, P.B., Esq,, Birmingham, 1870.” It need 
hardly be said that no such person is known to the executive of 
the Chamber of Commerce. 

The liquidators of the Patent File Company, who, as was re- 
marked in a previous communication, have sold the premises of the 
defunct company for the purpose of wood-screw making, are now 
offering the remainder of their file-cutting machinery at about one- 
tenth the original cost. 

Neither masters nor parents are taking kindly to the educational 
restrictions of the new Factories Act Extension. Speaking at an 
educational conference in Wolverhampton, the Birmingham Sub- 
Inspector of Factories oy pretty much the feeling of 
employers when he said that they felt harassed by the entries 
they had to keep, showing the school attendance of certain of their 
young people ; accompanied as these were with penalties for non- 
registering ; and he advised the conference not to attempt to re- 
quire further registering if they wished to prevent what might 
prove a powerful opposition on the part of the employers. He also 
showed that the parents objected to boys after they had been to 
work during the day being —— to go to school upon even 
two or three nights a week. The parents thought that schooling 
was valuable, yet that boys so soon as they had got above the half- 
time age ought to be free agents. Mr. Astley was of opinion that 
a law was required compelling boys at such an age to attend a 
school two or three nights a week ; but both he and also the in- 
spector for the Wolverhampton district concurred in the view that 
no boy under sixteen should be allowed to work full time without 
passing an examination which should prove his having attained a 
certain educational status. This is the suggestion of Mr. Redgrave, 
one of the chief inspectors of factories. 

Coal keeps up its price, and the pits open are fairly going. 
Nevertheless the labour market is well stocked. On Wednesday 
about 100 colliers left for Newcastle-upon-Tyne, under the guidance 
of a man here who obtains a livelihood py collecting colliers and 
sending them where a demand is expressed, on account of disputes 
between employers and employed. In this case the explanation is 
that, whilst the men in the North have gone in, still their employer 
will not re-engage them all. How long the Staffordshire men will 
remain in Newcastle is uncertain, it being by no means unusual 
for the majority, in detachments of this kind, to return after about 
a month’s work in the new field. At the same time a percentage 
remains away in every case. 

The South Staffordshire and East Worcestershire Institute of 
Mining Engineers are making arrangements for a visit to the 
Belgian collieries and ironworks. 

The corporation of Birmingham have just issued ‘instructions 
to architects” in respect of corporation buildings of a threefold 
class, which they propose to erect at a cost of £120,000, upon an 
area of about square yards. The site is near to the Town 
Hall, and forms at present the corner of Ann and Congreve-streets, 
the old buildings on which have for some time been in the hands 
of the corporation, and are now in process of demolition. It is 
proposed to erect law courts, judges’ lodgings, and municipal 
offices. Exclusive of lavatories and the like, nearly 200 separate 
apartments will be required in the new buildings. The style of 
architecture is left to the competitors, but it is a necessity that the 
building shall be faced with Darley Dale, Portland, or Wrexham 
stones. Premiums of £200, £100, and £50 respectively are offered 
as prizes to architects ; and £200 is to be the commission of the 
architect employed to carry out the works. The designs and 
plans accepted are to be the property ofthe corporation. The first 
of March next limits the period for sending in plans. 

Another Cornish boiler has gone in the tube. The accident 
happened on Thursday in last week at the steam sawmills in Bir- 








mingham of Mr. Amos Roe. The engineer and the foreman have | 


both been killed by the effects of scalding. The deceased were in 
the engine-house at the time. The tube burst at both ends, and 
moved the boiler about 3ft. The boiler had been purchased from 
Sir John Morris, of Wolverhampton, and six months ago had a 
flat bottom ; but it had been thought to be now in good repair. 
It worked a 25-horse ine. The inquest will be resumd on 
— when it will no Goubt transpire that the boiler was short 
of water, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE IN SOUTH YORKSHIRE—PROPOSED NEW STEAM 
SHIPPING LINE: Whitby and London—Menrsey Docks anpD Har- 
BOUR BoARD—SHIPMENTS OF RAILS FROM THE HARTLEPOOLS— 
STaTE OF TRADE AT SHEFFIELD—HOPKINS, GILKES, AND Co. 
(LiMITED)—STEAM SHIPBUILDING AT Low WALKER—WATER AT 
BRADFORD. 

A CONSIDERABLE amount of business continues to be done at the 

South Yorkshire ironworks, and there are some rather extensive 

orders on hand for ow | rails, and general railway matériel. As 

regards the South Yorkshire eoal trade, it may be observed that 
engine coal continues in fair request for the cotton manufacturing 
districts, but prices remain without any alteration. There has 
been rather more doing in steam coal to Hull and Grimsby for 
shipment. The South Yorkshire Steam Coal Owners’ Association 
has commenced shipping direct on its own account from Hull; the 

Association is expected also to commence operations shortly at 

Grimsby. A good business has been done both in coal and coke 

for the liewtnin ironworks in the neighbourhood of Frodingham. 

A movement has been made for the establishment of a maritime 
steam carrying P to pete to some extent with the 
North-Eastern Railwa; Company. It is proposed to run steamers 
between Whitby and Sanden the steamers will take coal south 
and bring heavy goods back. The promoters of the enterprise 
talk of competing with the North-Eastern Company, but if they 
injure any railway at all it would rather be the Great Northern. 

At the last meeting of the Mersey Docks and Harbour Board it 
was resolved to lower a rocky shelf in the river to the northward 
of the Salisbury Dock entrance, at an estimated cost of £1000. 

Considerable shipments of rails continue to be made from the 
Hartlepools. 

The coal traffic on the Great Eastern Railway has largely in- 
creased this half-year. The Whitechapel coal depdt has proved a 
success. The story which had circulated as to a proposed amalga- 
mation of the Great Eastern with the Manchester, Sheffield, and 
Lincolnshire has proved “‘ quite groundless.” 

The shareholders in Hopkins, Gilkes, and Co. (Limited), are to 
receive a dividend at the rate of 10 per cent. per annum, or 
£1 per share, payable June 24th. 

Messrs. C. Mitchell and Co., of Low Walker, have launched six 
steamers (three screw and three idle). The Coquet, a screw 
steamer intended for the grain trade, capable of carrying 1500 tons 
on 16ft. draught of water, and to be fitted with compound engines 
of 120-horse power; the Teignmouth Castle (screw), a vessel in 
every respect similar to the Coquet ; the John Jonasschn (screw), 
capable of carrying 850 tons, to be fitted with surface condensing 
engines of 80-horse power, and intended to trade between Sunder- 
land and Hamburgh; the Vkladclick, a paddle steamer of 350 
tons, and to be fitted with compound engines of 80-horse power, 
and intended for service in the Caspian Sea and on the river 
Volga; the Theresa, a paddle steamer of 150 tons, to be fitted 
with side-lever disconnecting engines of 60-horse power, with fea- 
thering wheels, for service at Odessa; the Aksi, a paddle steamer 
of 400 tons, with engines of 80-horse power, intended for towing 
and passenger trade in the Sea of Azof and river Don. Iron ship- 
building on the Tyne is not quite so active now as it was a few 
months since. 

The inhabitants of Bradford and the neighbourhood have been 
officially cautioned to exercise prudence and moderation in the 
use of water, as in consequence of the drought the supply is not 
very plentiful. 


PRICES CURRENT OF METALS AND OILS 
1870 1869, 























































Correr—British—cakeandtile; £5.d. £84) £84..£6.a. 
PCr tO sesecevcceseseee| 70 10 0 0) 72 0 0.. 7310 0 
Best selec ocecce 72 0 0 0|75 0 0..76 0 0 
Sheet ..ccccrcccccce 74 10 0 0\/77 0 0..79 0 0 
Bottoms ....+seeceves 78 0 0 0;81 00. O00 W 
Australian, per ton .. 73 0 0 0| 76 0 v.. 7310 0 
8 ish Cake 2.006 00 0 0/72 00. 000 
Chili Bars........+¢ 67 0 0 0| 6710 0.. 68 0 0 
Do. refined ingot 70 0 10 0/71 0 0..73 0 0 
YeLitow Merat, per lb. 00 0 63] 0 O 6 007 
Iron, ag Seer oe 31 218 Ocash 
Bar, Welsh, in London. 7 2 10 0} 612 6.. 615 0 
W: -| 610 15 0| 6 2 6. 6 5 O 
Staffordshire | 7 10 oo1 7 & 6. F 6 
Rail, in Wales..........e006| 615 60|626. 665 0 
Sheets, single in London ../ 9 10 50;';9590.. 000 
Hoops, first quali: 8 10 5 0|' 850.876 
Nailrods eeeeeereces 710 00] 7 & ©. 712 6 
Swedish.....cccsscccescceee| 915 5 0} 10 0 0.. 1010 6 
Leap, Pig, Foreign, per ton ..| 17 12 15 0/1815 0.. 0 0 0 
English, W.B. ...ece.seeeeee| 19 5 7 6)2010 0.. 0 0 6 
Other brands ....scccse..0e| 18 0 5 0/19 2 6..19 10 0 
Sheet, milled ....s.sceceee! 0 0 0 0} 20 uv 0.. 20 2 6 
Shot, patent..ccccccscsseeee| 21 0 0 0/22 5 0.. 2210 0 
Red or minium ....cesseeee| 19 15 0 0) 20 5 0.. 2010 0 
White, dry ...cccccccccsces| 25 10 0 0/26 0 0..28 0 6 
ground in Oil sececcecesee| UV O 0 0/2 0 0..29 0 0 
Litharge, W.B. ..+-seccsese| 0 0 00/2 00. 000 
QUICKSILVER, per bot. .....0..| 717 0 0O| 617 O.. 618 0 
Spe ter, Silesian, per ton i 0 56 0/2015 6... 0 0 O 
English V&S8... 19 5 97 6/2015 0.. 000 
Zinc, ditto sheet.... 23 10 2315 0/2510 0.. 26 0 0 
SrecL, Swedish faggo'! 00 000; 0 00.000 
Coossccccccce os 15 0 000/15 00... 000 
Try, ca, percwt. . 6 16 0 0 0] 6% O.. 0 0 6 
Straits, fine—cash . 615 00 0; 640.000 
For arrival ...e.0. 00 - 0 0 0} G1l O.. 0 0 0 
English blocks ... 616 0.. 0 0 0} 6 6 0. 6 7 O 
sreccccceseccccese--| 617 0.2. 0 0 0} 6 7 0.. 6 8 O 
Refined, in blocks........| 619 « 90 OO] 613 O.. 614 O 
TrxpLates, per bx of 225 sheets 
IC COKC .cccccccccccocsescce| 18 0.4. 15 0} 13 6.. 15 6 
IX ditto....... 208. 18 0) 19 6. Ill 6 
IC charcoal ..scccscssocceoe| 1 8 6. 110 0] 110 0. 112 0 
IX ditto..cocccovccsccssose| 214-6. 116 0] 116 6:..118 0 
Coats, best, per ton .ececeeeee| O17 0.. 018 0| O17 6. O18 0 
Other sorts ....--sessccoese| O13 6.. 016 5) C14 6. 016 38 
O1Ls, per tun, CO veveee| 40 0 0.. 0 0 0/ 37 0 0.. 38 0 O 
Brown ....cc.cosccssceee| 34 0 0.. 35 0 0/31 0 0.. 32 0 0 
om. Be scocrccesscese| 90 0 0.. 0 0 0'96 0 0.1. 0 0 6 
hale, South Sea, pale 8710 0.. 0 0 0) 40 0 0.. 41 0 © 
Yellow 3610 0.. 37 0 0) 39 0 0.. 40 0 0 
8 0 0.. 0 0 0/37 0 0. 0 06 
82 0 0.. 33 0 0) 32 0 0. 00 6 
| 64 0 0. 0 0 0/52 0 0. 000 
00 0. 0 0 0) 50 0 0 51 00 
3910 0.. 0 0 0/40 0 0.. 4010 0 
32 0 0.. 0 0 0) 31 5 U.. 3110 O 
4510 0.. 46 6 0| 38810 0.. 39 0 0 
4310 0.. 4315 0| 37 0 0. 0 0 6 
47 0 0.. 48 0 0 39 O O.. 3910 0 
45 lu - 0 00°37 00.0006 
Lard 72 0 0.. 74 0 0' 72 0 0.. 73 0 O 
Tallow errecccecccerscccsseee| 35 0 0. 0 0 0 35 0 Oe 0 UO 
PRICES CURRENT OF TIMBER, 
1870. 1869, 1870. 1869. 
Per load £%26 4s. £ 48. | Per loand— 40-24 un 444 & 
TX evece +12 10 13 0/10 10 12 10 | Yel. pine, per reduced C. 
+ 315 415) 315 41) Canada, ie quality 18 019 6 161019 0 
i833 88 8 artaapittace: {foi 919 
5 low.. = 
516 6 5S 510 6 Ola Peveebams vet it O12 o| 1p 15 1.19 
| birch 315 5 0| 4 5 417| Finland ... + 619 8 0] 610 730 
elm 455 5) 45 510 eens -7O0% 0 0H08 
Memel ~O9 0001/0000 . 8 0 9,0) 8 O 95 
+4565) 40 510 ov» vo 0] 710 810 
+2545) 410 40 9 01010) 9 01010 
+ 2 5 315) 310 310 + 8 0 9] 81010 0 
215 3 2/215 3 0 7 
+20 213) 2 3 20) 1avie. by 3 by 9 10 0 12 10} 10 10 19:20 
o> es 4.8 6 0) im, gellow .. 5 
v0 0 010 0 0 Ol parson bin 0006, 000 9% 
40510;}6070 per 4M. 
5 5 6 5) 8 U D9 O | Quebec pipe ...... 65 067 lo) 77 0 0 O 
i) ee oll une eon,.. 18 019 0] 181019 0 
12 0 15 0|33 015 0| Pipe s..-..,, 24 9 160 0j100 190 0 
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THE SUGAR MANUFACTURE. 
: [No. IL. 
Juice, when recently extracted from the cane, 


specific gravity is commonly wi 


| 
ect 
; 18 | clarifier charge o 
pleasingly aromatic asto smell, andgreenish as to colour. Its | made into a sort of cream with a 
in the limits of 1049 | therefore be regard 


that none shall remain after all the scum has been 

separated. 

We have simply taken count of the lime added to the 
f juice as lime. Usually, however, it is 

portion of juice, and may 

ed to the extent of the saccharine equi- 


ing for people wholly unacquainted with the sugar manu- 
| facture, we were aint to omit a certain myth, setting 
forth how the claying operation was discovered. The 
myth, however, is as follows:—A certain hen chanced once 
| upon a time to set her moist and clay-bespattered feet 
| upon the base surface of a cunical mould of raw or yellow 


and 1905, water being 1000, equivalent to 12 deg. and | valent—a salt of lime—* the saccharate of lime,” to be pre- | sugar. Hereafter the circumstance was noted that where- 
23 deg. of Beaumé’s saccharometer. The indications of this | cise. Much importance is attached by some persons to | ever the fowl had set her foot, the sugar had become white; 


instrument are commonly taken to represent the amount of 
sugar contained in any specimen of cane-juice operated 
upon. Practically, specific gravity indications have an ap- 
proximate value, but nothing more, seeing that the specific 
gravity of cane-juice is not a function of sugar alone, but 
of sugar plus impurities. The real correspondence between 
specific gravity and solutions of pure “— and pure water, 
at the normal temperature of 60 deg. Fah., is represented 
by the following tables :— 


TaBLe I.—Correspondence between specific gravity and percentage of sugar. 

















: . - | 
2 2 ° i 2e op 
ab ;|/ ab al? | a2 s?| 3s 
Hila | Hilde EG iii ve | Hi 
BE | 256 Ee | 24 BE | 25 aie BE | 28 
1000 00 | 1057 | 14 | 118) 28 | 1187} 42 | 1263 | “56 
1004 | ‘01 | 1062) ‘15 | 1123| -29 | 1193) “43 | 1268) “87 
1008 | 02 | 1066| ‘16 | 1128| ‘30 | 1199] “44 | 1273| 58 
1012 -03 | 1069| ‘17 | 1133| “31 | 1204| “45 | 1279| “bo 
1016 | -04 | 1073] “18 | 1137] “32 | 1209} ‘46 | 1284 | “60 
1020| -05 |1077| ‘19 | 1142] “33 | 1215] “47 | 1289) “61 
1024 | -06 | 1081} ‘20 | 1147 | 1228] 48 | 1295 | “62 
1028 | ‘07 | 1085 | ‘2t | 1152] 35 | 1225] -49 | 1301] “63 
1032 | ‘08 |1090/ -22 | 1157| -36 | 1230] ‘50 | 1307] “64 
1036 | °09 | 1095| “23 | 1162] ‘37 | 1235] ‘51 | 1312] “65 
1040 | “10 | 1100! -24 | 167| “38 | 1241] 52/1317] “66 
1045 | ‘Il | 1104 | 25 | 1172] “39 | 1246] ‘53 | 1321 | “666 
1049 | 12 | 1109] -26 | 1177] “40 | 1252] “54 | 
1053 | 18 | 1113 | 27 | 1182| “41 | 1257] “55 | 

















TABLE I1.—Density of solutions of sugar according to the scale of Beauimg 























$8 Pxeg 8 Bus 8 Bsoal8 Buon Ss FS ueg 
Ess oe Es@ §=8 |Ese| S=E/Ex= pals? E S=£ 
& §\ a8 BS a28h\2 sashes Saskis §| ose 


| 

| | 

| 500) 34 | “644 
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| -618 8 144 15 276 | 22 | -406| 29 | “541 
2 036 9 |163 | 16 | 204] 23 | 424] 380 | “560 
3 052 | 10 | 182 | 17 | 315 | 2 | 443 | 31 | :580 
4 070 | 11 | -200 | 18 | -334] 25 | 462] 32 | “601 
5 2% | 481] 33 | ‘622 
4 ‘ 
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| 
| 3st 122 | 218 | 19 | 352] 2 
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If a portion of cane-juice be set aside it rapidly ferments— 
the product of fermentation not being vinegar, as is usually 
supposed, but'lactic acid and mannite. The change is one 
of oxidation, as chemical reasoning discloses, not least the 
fact that sulphurous acid—a deoxidising agent—preserves 





this preliminary saccharisation of the lime, the argument 
being that the destructive agency of lime is thereby 
averted. We consider the idea fallacious, not resting on 
sound premises; and we believe that, less the trifling dilu- 
tion, the charge of lime might be as profitably mingled 
with water as with cane juice. 

The process of adding the lime under heat is known as 
defecation, and the juice having thrown up its crust of 
scum, and being skimmed, is said to be defecated. Very 
fallacious, however, would the assumption be that all the 
impurities which cane juice originally contained are sepa- 
rated by this defecating process. On the contrary, scum 


continues to rise up to the last operation about to be | 


described. 

Contiguous to the clarifier, and at a lower level, is a 
series of copper pans, set along one horizontal flue heated 
by cane brash or megass, as fuel. The pans vary in number 
in different boiling houses, the usual number being five ; 
but whatever the number the series beginning with the 

next the clarifier diminishes in size up to the one at 
the further end of the series, called the tache, or striking 
tache, from which the juice, sufficiently concentrated, is 
ladled out into the crystallising vessel of whatever sort it 
may be. In the British West Indies the crystallising ves- 
sel is a shallow tray, in Cuba conical moulds prevail. 

We have hitherto taken no count of the means by which 
the evaporating juice passes from one pan to the next of 
the series. Ladling is the most primitive means, and on the 
whole, perhaps, as good as any system of onflow. Along 
the whole system of pans scum continues to rise, and has to 
be separated. Arrived at the tache at last, great care has to 
be taken lest the concentrated juice burn. It would be 
impossible by any words to describe the lifting and the 
tossing the thick contents of this tache are subjected to. 
Not only is the rate of evaporation greatly increased by 
this assiduous motion, and hence the heat kept down, but 


| the skilled boiler knows by the sound of a ladleful of thick 
| stuff falling, and other signs, when the proper time has 


juice impregnated with it. In the year 1849 some cane-juice, | 


without evaporation or any preliminary treatment, was im- 
pregnated with sulphurous acid in Barbadoes, thence 


come for ladling out or otherwise emptying the whole con- 
tents of the tache. We have spoken of the tray, cone, or 
other crystallising vessel, but, in point of fact, if the general 
treatment described has been successful, and the juice ope- 
rated upon moderately good, crystallisation will have com- 
menced in the tache—hence, before the thick stuff —no longer 
to be called juice—has been removed to the special crystal- 


shipped to Cork, and there the full complement of sugar ex- | lising vessel. 


tracted. Some years ago M. Melsens, of Brussels, pro- 


| 


Reviewing now the stages gone through in connection 


posed the use of sulphurous acid to check the fermentation | with what has been stated already as to the destruac- 
of beet-juice. It effectually accomplished that, but two | tive action of heat upon sugar, and still more heat, plus 
chief circumstances barred its utilisation. Not merely does | lime, we shall not be surprised to learn that serial evapora- 
sulphurous acid dissolve iron with rapidity—thus contami- | tion and tache boiling, taken together, have wrought great 
nating the juice—but it also dissolves out the phosphate of | loss upon the original percentage of sugar. Colour aloue, 
lime contained in animal charcoal, thus adding to the juice | had we no other index of destructive change, would indi- 


another contamination. The use of sulphurous acid as an 
anti-ferment must not be confounded with Dr. Scoffern’s 
process, which turned on the use of subacetate of lead as a 
defecator, and sulphurous acid as a precipitant for any ex- 
cess of subacetate of lead. 

Reverting to cane juice as it flows from the mill, we shall 
indicate the general scheme of treatment in the colonies 
whereby the sugar is extracted. The mill delivers it intoa 
copper vessel called the clarifier, for a reason that will soon 
become evident. Here the juice is mingled with the 
portion of lime or other defecator deemed necessary to 
produce the best effect, the as being conducted at a 
heat always short of boiling. Operators differ as to the 
best Sergey temperature, probably an average might be 
struck at 130 deg. Fah. Whatever the heat the object is 
not to break the crust of seum—moreor less thick—which the 
lime throws up, and which is removed by skimming, the 
scum going to the production of spirit. It would be alto- 
gether wide of the intent of this paper for us to discuss the 
chemical decompositions of lime and juice. They are mani- 
fold—some, to,chemical apprehension, simple and obvious, 
others complex and obscure. We have already dis of 
the fallacy of assuming the agency of lime to be that of a 
mere antacid. Its function is evidently more complex than 
that. Enough for us to know that one of the conditions of 
our problem—of obtaining a solution of pure sugar in pure 
water—it helps us to achieve by separating a portion of 
impurities as scum. It makes us pay dearly for this aid, 
inasmuch as for every particle of lime remaining in the 
clarified juice a corresponding particle of sugar must be de- 
stroyed. Here a question naturally suggests itself for con- 
sideration—the following:—Would it not be possible so to 
apportion the lime used to the amount of impurities that 
no overplus should remain to work destruction? Practical 
sugar-boilers know this to be impossible, and chemistry 
furnishes the explanation. Cane sugar has the combining 

wer of an acid for certain bases. Whilst a portion of the 

e originally used is extruded in the scum, another 

portion unites with an equivalent portion of sugar, consti- 

tuting saccharate of lime. This statement of the case is 

near enough to what happens, at any rate, to serve all use- 

ful por om The idea that acids combine with bases to 
ts has taken fast 


form ion of the public mind, and 
will not soon be custaigel thacetren, aetrithetentiane its 
inaccordance with actual chemical beliefs and existin 

chemical notation. Once for all, we will give geastionl 
sugar-boiling overseers—who know something of chemical 
names and things, as they were, nothing of chemical names 
and things as symbolised by present notation—a hint that, 
if applied, will connect old with new chemical ideas. It is no 
longer correct to define a salt as a compound of an acid with 
a base—no longer correct to say carbonate of lime is the 
union of carbonic acid with lime, for example. It would 
be quite correct, however, to say carbonate of lime isa 
function of carbonic acid and a function of lime. To resume 
our main subject, it is impossible so to apportion the lime 





cate this. The immediate colour change following the addi- 
tion of lime is yellow, more or less; whereas, the original 
juice, we are not to forget, was greenish. From pan to pan, 
as the juice goes on up to the striking tache, or last pan of 
the series, the colour grows darker and darker. To obviate 
this destruction in some degree—it cannot be obviated 
wholly—various modifications of the evaporative operation 
just described have been proposed or carried into effect. 
Steam evaporation has found many advocates, but is at- 
tended with many practical objections under the circum- 
stances of cane sugar colonies, and in no case, we believe, 
either does it, or can it, diminish the sugar less materially 
below—if at all below—the amount that would have hap- 
pened from evaporation conducted with well managed 
open fire. Of course we exclude the case of actual char- 
ring or burning. Sugar charred is sugar destroyed beyond 
power of redemption. These observations have reference 
to cane juice produced under all the usual circumstances of 
cane juice, z¢.,in the colonies, where skilled labour is 
scarce or non available, where water is sometimes scarce, 
sometimes wanting, where coal is dear or not to be had. 
All these things have to be taken account of in rating the 
comparative value of naked fire and steam evaporation. 
We have frequently heard the argument used that if steam 
evaporation is employed at all, it should be used in con- 
nection with the vacuum pan. This does not quite follow. 
Hereafter we shall have occasion to point out certain 
limiting conditions to the efficient use of the vacuum pan. 
In European beet sugar factories—establishments wherein 
the highest skilled labour available, both mechanical and 
chemical, is to be found—the vacuum pan is, within our 
experience, never used until the juice has been concen- 
trated to; 26 deg. Beaumé at least by open air steam evapo- 
ration. 

As soon as successive tache contents of concentrated 
juice have reached the crystallising vessel, of whatever sort 
it may be, the destructive agencies, all along potent, cease. 
We have spoken of crystallising vessels, but let the assump- 
tion not that all the sugar crystalli The state- 
ment would be this :—most of the s remaining after 
the tedious fiery ordeal does cry ; a portion does 
not : we speak now of actual cane . None of the 
glucose (one of the heat products) ises: none of the 
coloured acids which impart the dark tint to molasses. In 
the British West Indies the usual plan is to cut the half 
crystalline, half viscouscontents out of thecrystallising trays, 
transfer them to casks with perforated bottoms, each per- 
foration being loosely stopped with the stem of a plantain 
leaf, and in this way promote the separation of molasses. 
The Cuban, or Spanish plan is different. Moulds, not 

stallising trays, being used, in those same moulds, it is 
owed to remain until set; when a plug or stop being 
drawn out from the apex of each red 5 resting on a pot, 
drainage takes place through the aperture. Spanish colo- 
nial sugar is frequently subjected to an operation termed 
claying. British colonial sugar usually is not, Not writ- 


| whereupon the idea was borrowed of whitening raw sugar 
| by wet clay imposition. 
| From what has been stated, it will be seen that the manu- 
| facture of raw or colonial sugar consists of three well 
|} marked stages ; the first and third being mechanical, the 
| second chemical. Taking count of the enormous loss ex- 
| perienced on the sugar demonstrably existent in the cane, 
and considering the possible means for averting it to what- 
| ever extent, we shall soon find that the great margin for 
| amelioration is to be found, if found at all, in the chemical 
| or middle stage, We do not doubt but that sugar mills 
might be consttacted on better principles than now; that 
the percentage quantity of juice might be greater than 
now; but it is to the chemical influences of lime and heat 
| that the main loss is attributable. A vast variety of con- 
trivances have been invented, and are, more or less, in use 
for ameliorating the third or drainage stage of manufac- 
ture. Sugar drainage, as we have described it, from per- 
forated casks as general in the British West Indies, or 
from earthenware or metal cones, is often supplemental; or 
it may be substituted by certain contrivances of vacuum 
chests and centrifugal cleansers, which are efficient in draw- 
ing or forcing away molasses from crystalline sugar no 
doubt, but which evoke the regret that molasses should 
have been generated in such unmanageable quantity. See- 
ing that all the percentage of sugar held by cane is crys- 
talline white sugar, some on hoped that a process suffi- 
cieutly perfect might some day be devised for extracting 
crystalline sugar without the production of any molasses at 
all. This we hold to be practically impossible; remember- 
ing that heat is necessary to evaporation, and that heat— 
evén moderate—is destructive to a portion of sugar. 

It is worth while to remark here that the quality of a 
sample of sugar furnishes no criterion of the excellence of 
manufacture; inasmuch as quality may be the result of 
working by some barbarous process, heedless of destruction 
wrought, and recklessly cleansing away of an amount of 
molasses, the chief portion of which, under an adequate 
system of manufacture would not have been produced at 
all. Quantity of sugar is usually a condition of greater 
importance in colonial working than quality. On this head 
it 1s difficult to establish a general rule for all colonies. 
Scarcity of water in some, of coal fuel in others, prevent 
the use of animal charcoal and the vacuum pan; whereas 
in other colonies more favourably situated as to coal and 
water, the facilities for charcoal burning and vacuum boil- 
ing are such, that were it not for the pressure of fiscal re- 
strictions, there can be no reason why they should not turn 
out their staple as white or refined sugar at once. 

Whenever a manufacturing process has been long em- 
barrassed and controlled by subjection to the Customs or 
Excise, a certain confusion arises between two propositions 
in their nature distinct, and which should be kept distinct. 
What is possible in so far as laws of nature do not impede, 
and what is possible in so far as Acts of Parliament do not 
impede, are two distinct questions; yet they have been 
much confused in connecting the relations of sugar. Che- 
mically speaking, there really is no demarcating line be- 
tween the roughest colonial process of Muscovado sugar- 
production and the home or refining process. The term 
refining, as applied to sugar, is so far wrong that the 
sugar remains exuctly as it was; it is the impurities asso- 
ciated with it that the refining process eliminates. Were 
we obliged to draw a line between raw sugar production 
and refinery we should make refining begin with charcoal 
filtration and vacuum boiling. 

It is an unfortunate circumstance that the colonial sugar 
interest and the home-refinery interest have been ever in 
antagonism. Whilst certain colonies—amongst which the 
Mauritius is conspicuous—complain that, owing to home- 
Customs’ restrictions, their manufacture has not fair play; 
that they are obliged to produce sugar studiously impure, 
in order to bring them in at a certain duty—home refiners 
urge that the processes used by them are not compatible 
with the exigencies of colonial treatment at all. They 
should rather have said not compatible with the exigencies 
of some colonies. Gradually home refiners and colonial 
sugar-growers seem to be arriving at one common term of 
belief, namely, that if a sugar is to be refined at all, then 
exposing it to two crystallisations—one in the colonies and 
one at home in the refinery—is not only energy needlessly 
expended, but sugar thrownaway. Accordingly, on certain 
estates, the juice is boiled down atonce toaconcreteform with- 
out any attempt at crystallisation, and in this state brought 
to the home refinery. As is very usual in changes of manu- 
facture, where different interests are concerned, a process 
is too rarely expounded on its own merits. We have 
heard this concrete boiling described as actually preventing 
the formation of molasses. That is absurd, and we know 
the statement has done something to centre prejudice on a 
process which, under certain circumstances, we believe 
capable of much good development. 





ISLANDS FOR THE SERPENTINE.—A letter on this subject has 
been addressed to the Echo by the Rev. B. W. Gibsone, of St. 
Peter’s School, Eaton-square, in which a suggestion is made that 
the islands should be floating. Mr. Gibsone says :--“* They would 
equally shelter your water-fowl, and serve to store, secure from 
nocturnal depredations, valuable garden plant ; while they could 
afford from week to week an infinite diversity of scenery by shift- 
ing their moorings. They would, moreover, not occasion dirt or 
matter in the wrong place, by constantly supplying under the 
action of the waves a coating of mud to the bottom ; for, supported 
on a few empty tar-barrels and planks, they would furnish no 
detritus. They might also serve as adjustable resting-places for 
swimmers in the summer, and refuges for skaters in the winter on 
the occurrence of ice accidents. Lastly, and not least, they could 
be removed temporarily to give clear space for ttas, or per- 
manently, if deemed unsightly, or otherwise a failure, without 
re-draining and breaking up the concreted bed at much cost and dis- 





figurement of the ornamental lake.” The idea is certainly in- 
genious. . 
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LETTERS TO THE EDITOR. 


(We do not hold ourse’ves responsible for the opinion of our 
Ci nts.) 





FUSIBLE PLUGS. 

Srr,—With reference to Messrs. Stothert and Pitt’s letter in 
your impression of 27th May I know of an instance where the 
flues of three steel boilers (part of a range of seven) bulged down in 
one afternoon, there being at the time unquestionably plenty of 
water in the boiler. In fact, in one case the bulge was seen to 
form with six to seven inches of water on the plates. In all 
three boilers the fusible plugs were unaffected, though in some 
cases the bulge was quite close to the plugs. The boilers were 
under the inspection of the Manchester Boiler Insurance Company, 
and in first-rate order. After careful examination the damage 
was found to have been caused by tallow which had been put in 
to check priming, having combined in some way with the earthy 
deposit mechanically suspended in the water, which then settled 
down upon the flue, and it was proved by experiment that a very 
slight coat of this greasy deposit completely insulated the plate 
from the water, and that the plate, though covered with water, 
could be easily overheated. When the cause vas found out a 
small quantity of soda was put in the other boilers, which appeared 
to have the desired effect, as none of them were hurt. I believe 
the same effect has been noticed in cases where boilers have been 
fed with water containing carbonate of lime and heated by the 
exhaust steam of an engine, owing to grease from the cylinder 
gaining admission to the boiler. R. A. Robertson. 


Srr,—I beg to offer a few remarks in reference to the letter of 
Messrs, Stothert and Pitt in your impression of 27th ult., and in 
which I presume they allude to the fusible plug of the period, which 
is most deceptive and uncertain in its action. 

I write from experience, asa few years since a night watchman 
here failed to discover a valve leak in the water-way of a double- 
flued Cornish boiler furnished with two of Saxon’s fusible plugs ; 
the water disappeared below the crown of tubes as steam was being 
raised. The fires were at once drawn, and the boiler filled to workin 
height. As soon as the fires were relighted the rivets leaked, an 
in three hours the left-hand plug discharged, the other remaining 
perfectly sound, and is still in my possession. Within a few days 
the tubes leaked so as to render repair necessary, when depression in 
the crown of each was very apparent. The disc of the plug named 
above is 2jin. from under surface of plate, and therefore cannot 
readily receive an excess of heat from the iron, and heat direct 
from fire is prevented from acting on the disc by a deposit of soot 
which is certain to accumulate. I deem it difficult, and in some 
cases impossible, for a stoker to state, much more swear, that the 
water in his boiler has never been too low. Suppose fires, damped 
and left for the night, afterwards become brisk and generate steam, 
and sufficient water is evaporated to reduce the same below the 
crown of tubes, the plugs, as shown, may not discharge; supposing 
this to occur in the early portion of the night steam may be con- 
densed before morning, and in absence of an air valve a vacuum 
formed, and the boiler feed itself to water level from the supply, 
unless the feed is turned off upon stopping pump. 

Boilers supplied with hard water in which soda is used are in 
danger from deposit if not swept after blowing out, but I am at a 
loss to know how plates can be so seriously deformed, as in the sec- 
tion furnished from Bath, unless by lowness of water; and it is 
surprising any person should, under the circumstances, hold an 
engineer liable. 

The fusible plug discs of Messrs. Bailey of Manchester are pro- 
vided with copper in the centre, which is no doubt an improveni nt. 

I believe ere long an article will be introduced to the public 
which will effectually secure safety in this direction. 

WILLIAM B, Woop, 

Staplemead Mills, near Frome, 8th June, 1870, 

HIGH-PRESSURE STEAM AND MARINE CONDENSING ENGINES. 

S1r,—I have read with interest recent articles in your valuable 
paper on the subject of marine engines, such as have been lately 
fitted to merchant steamers, and notice the general increase in the 
pressure of the steam applied ; say, from the old style of 15 lb. or 
25 lb. per square inch, to 60 Ib. or upwards. In the numerous 
cases which have come under personal observation this change 
has been attended with no preceptible saving of fuel ; while the 
risk of accident to boilers, &c., and cost of machinery, is increased, 
Indeed, I do not see how it could be otherwise, and shall be glad 
if any of your readers can correct me (if I am wrong) by giving 
instances of results which may have come under their notice proving 
zonclusively any practical advantage due entirely to the adoption of 
such increased pressures, but especially in economy of fuel. Granting 
that, theoretically, economy results from the higher grade of expan- 
sion obtained by the use of higher pressures, yet I amof opinion that 
with the pressures now generally introduced of, say, 60lb., little or 
no practical benefit is gained, for the following reasons:—(1) The 
increased pressure necessitates a reduced diameter of boiler, cramp- 
ing furnaces, heating surface, and capacity in general, causinga pro- 
portionate loss of fuel, while at the same time the cost of the boilersis 
increased, (2) Whencommon engines (twoequal cylinders) are used 
the strain at the dead pointsis much increased, being, infact, aseries 
of violent shocks to the machinery, severely straining the framing, 
working parts, &c., while there is great inequality in the pressure 
during the stroke and difficulty in starting the engines on account 
of the early cut off. The increased strength required also adds 
materially to the cost of the engines. (3) When compound en- 
gines are fitted to meet the second objection, in most cases the 
benefit of the atmospheric pressure is partly lost through a reduc- 
tion in piston area cpen to the condenser; while in all cases a 
fearful loss of power is caused in the passage of the steam between 
the two cylinders by condensation and friction, &c. The compound 
engine has been fairly tried in Cornwall, and found wanting in the 
long run ; how is it that it has become such a favourite with some 
for marine purposes, where it is doubtless at a disadvantage as 
compared with its Cornish brethren? Perhaps because it is some- 
what of a novelty. Were the steam pressures vastly increased, 
say, to 500 Ib. or 1000 lb. per square inch (with an e'}:cient boiler 
and suitable engine), it is possible the gain due, theoretically, to ex- 
pansion would give practical results in the shape of economy 
of fuel; but in this case larger piston surfaces become impracti- 
cable, and the atmospheric pressure (which I maintain should be 
usel to the utmost extent possible to secure economy in ocean 
steam navigation) is lost Pe entirely. I believe that such 
measure of saving fuel as has really been effected during the last 
five years or so is due tothe successful introduction of surface 
condensation, and greater accuracy in the construction of the 
moving parts of the engines, &c. At the present time, when such a 
large amount of capital is being invested in steam shipping, it is 
of the greatest public importance that the truth be known on this 
point ; while it is extremely difficult to reconcile the statements of 
rival firms as to the efficiency and economy of their machinery with 
actual performance at the end of first six months’ trial. 

Sunderland, June 13th, 1870. J. G. W. 





HOWE TESTIMONIAL, 

Sir,—It is upwards of three months ago since an advertisement 
first appeared in THe ENGINEER asking for subscriptions to a fund 
to be presented to Mr. Howe, as the inventor of the link motion, 
and that advertisement has re-appeared every week, I believe, 
since then. Will you allow me to say that I think Mr. Burgh, to 
whom all subscriptions have been sent, should now publish the 
names of the committee and a list of the subscribers to the 

und ? A SUESCRIBER, 

[We think so too.—Ep. E.] 





Smm,—The interest taken in this discussion extends to those who, 


| 








many of them, are well aware of the actual facts,and know that 
what I have stated is the generally accepted version of the 


| 


transaction, and it is easy to see how my opponent has evaded my 


questions, and omitted to my assertions, proving that the “fog 
ane thought was around my vision really existed around 
himself, 

The question at issue between Mr. Burgh and myself (writing as 
‘Double Fork ”) is simply as to the actual inventor avd originator 
of the link motion. Now, Sir, as Mr. Burgh has admitted, and 
Mr. Howe has acknowledged, that the source whence Mr. Howe 
derived his inspiration was the drawing of Mr, Williatns (query as 
to Fig. 1), it follows as a direct inference, if I understand the 


English language correctly, that Mr. Williams ‘as the actual 


inventor and originator, and not Mr. Howe, and, therefore, I am 


surprised that any person can be so inconsistent as to alverttise one | 


thing as a fact which he denies in the same paper, while he boasts 
his success in promoting a testimonial to the wrong man. Supposing 
that Mr. Howe, by having anticipated Mr. Williams in the pub- 
lication of the invention, has a claim, will Mr. Burgh be kind 
enough to say whether he thinks the appropriation of Mr. Williams’ 
invention was right, and whether Mr. Howe and himself are 
justified in claiming all the credit, or, indeed, any, under the 
circumstances? I consider that it was a mistake on the part of 
Mr. Howe, a serious blot on, an honourable career, and one that 
calls rather for a charitable oblivion than a testimonial. 

I notice Mr. Howe’s denial of having received any drawing from 
Mr. Williams to work from, as stated by me (‘‘ Double Fork ”), 
but I have nothing to retract from what I have said. I had Mr. 
Williams’ assertion, There is the drawing Fig. 1, about which we 
are told that it is Mr. Williams’, then a copy of his drawing, and 
now that it was made from memo Mr. Howe must have given 
great attention to the drawing during the few minutes he saw it 
to have been able to reproduce it so accurately if it is vouched as 
correct, but I incline to the first version, as afterwards explained, 
rather than accept Mr. Howe’s last statement throwing doubt upon 
its correctness, I am sorry tohave to differ from Mr. Howe on 
this and other points ; he says that Mr. Williams never charged 
him with having acted improperly tv him, and that he never did 
receive any pay in any form whatever from Mr. Williams, As to 
the latter, I am under the impression that Mr. Howe made both 
drawing-boards and squares for Mr. Williams, as well asfor myself 
and others. On the former assertion I can only repeat that many 
besides myself know that it is not correct, for when I entered the 
factory in November, 1843, there was a strong feud on the subject, 
and Mr. Howe more than once explained to me that the invention 
of Mr. Williams, as an apprentice, belonged to his master, and so 
justified himself. The way in which statements are distorted 
shows a weak case, for Mr. Burgh certainly says in his letter that 
mechanic and pattern-maker are synonymous, as atiy of your 
readers will see on referring to it. I did not assert that Mr. Howe 
did not know how to set a slide valve ; my words can be seen also ; 
but I firmly believe that after Mr. Howe had made the model, 
Fig. 2, he did not know, and was not in a position to understand, 
what the invention really was, more than a reversing gear. Mr. 
Howe says that Williams left the factory before he received the 
twenty guineas. Now, as 1842 is the date putfor the invention, 
and Williams did not leave till late in 1844, or even after that, it 
was a very tardy recognition, and unlike Mr. R. Stephenson. 

I never asserted that the model shown to Mr. Crowe was made 
by Mr. Howe for Mr. Williams, but think my words bear a 
different reading ; it was a rough model by himself. I know that 
Mr. Howe did not complete the model for Mr. Williams, though I 
am told that it was begun. While Mr. Burgh tacitly admits that 
he does not know any of the circumstances, and writes on one side 
only, he is hardly justified in claiming to write on behalf of the 
Testimonial Committee, formed as it is of gentlemen of the highest 
position and integrity, who will hesitate before committing them- 
selves to a declaration admittedly erroneous, though their respect 
for Mr. Howe might encourage thine to present him with a testi- 
monial of their regard, and in such I shall be happy to join ; 
but they must see that the advertised grounds for the present 
testimonial are untenable. In justice to those gentlemen I append 
my name, which will not be unknown to most of them; and I 
need not assure them that I have no interest in the matter but 
that of truth, and that my pen is not hireling. My first sugges- 
tion would have met the case, and ought to have been adopted, 
but it is now too late; Mr. Burgh was insulted by it, and has 
forced an explanation which must be painful to Mr. Howe, and 
for which he must thank his injudicious advocate. Had Mr. 
Burgh inquired from disinterested persons he could have ascer- 
tained the truth, and avoided the dilemma in which he has placed 
Mr. Howe, the committee, and himself, The facts had been 


' allowed to rest in oblivion, and it would not surprise me to be 


told that Williams in later years corresponded with Mr. Howe 
upon any subject but that of this inveation. He was essentially 
an inventor, and gave birth to many brilliant ideas, which are also 
remembered. 

Mr. Howe has now clearly defined his claim, which is the altera- 
tion of Mr. Williams’ plan, and shown in Fig. 2. On this I am 
promised a written statement by one who ought to know some- 
thing of the matter, and I will put it in your hands when I 
receive it. The purport of it seems to be that Mr. Howe showed 
a drawing as Williams’ invention to a neighbour of his, who at 
once saw and recognised the value of the idea, and suggested to 
Mr. Howe to make certain alterations in the model he was going 
to make (for Williams!) which was done, and the difference 
between Figs. 1 and 2 are due to Robert Wilson, and not to 
William Howe! When the latter claimed it as his own the 
former explained his share in it to the person whose statement is to 
be given me. Mr. Howe gave in the model to Mr. Thomas Hay, 
the chief foreman, saying that he and Williams had been working 
on with it for some time, but that that was his idea. 

I may have made some clumsy errors, but am not aware of any 
misstatements ; whether the link was curved or straight is im- 
material to this discussion ; I asserted Williams to have been the 
actual inventor and originator, and it is admitted that he was so ; 
he gave us the link, and called it by its present name. If Mr. 
Burgh can disprove my statements let him do so as fully as I 
have followed his, but he need not wander into the action by 
Gray, of which I know nothing more than Ido of Mr. Weallens’ 
thoughts and motives, WItLtiAM WALLER. 

Newcastle-upon-Tyne, June 13th, 1870. 





Srr,—I have refrained from week to week taking any remarks 
in regard to Mr. N. P. Burgh’s history and letter in your paper, as to 
who is the real inventor of the link motion, for the reason that all 
engineers here (on Tyneside) have treated this so-called history 
as a perfect farce. But as he still persists in his views and adver- 
tisements, and no one has come forward but ‘‘ Double Fork” to 
tell the truth, I think it now behoves all the friends of the late 
lamented Williams, and those now at Messrs. Stephenson’s and 
elsewhere, to come forward and give the true history of the inven- 


BEALE’S EXHAUSTERS. 


Srr,—In answer to a letter in your last week’s issue signed 
‘*Benjamin Beale,” I must beg your insertion of the following 
facts :—In the year 1866 I was called upon to repair two of the 
large exhausters of the City.of London Gas Company, made upon 
my fatlier’s (Mr. Joshua Taylor Beale) old patent, Having 
repaired one of them, I obtained permission to alter the other to 
my then recent patent, and that was the first exhauster made on 
my improved patent. 

I have this morning seén the manager of the company, and He 
informs me that, although both have. done an equal amount of 
work, the exhauster made under my father’s patent is again in 
bad order, and must be repaired, whilst the one altered to my 
patent is in as good order and working as well ds the day it was 
started. Joun BEALE: 

[This correspondence must end with this letter.—Ep. E:] 


NAVAL ENGINEERS. 


S1n,—Although I cannot impugn the accuracy of the statements 
of, your correspondent, “‘ Only an Engineer,” of the treatment to 
which engineer officers are subjected, yet I must express my regret 
that any circumstances should have extorted such very strong ex- 
preasions from an officer in her Majesty's riavy: I can, however, 
well conceive tlie circumstances tinder which the letter was pro- 
bably written, and having suffered from such circumstances myself, 
I hope your correspondent will not be angry with me if I suggest 
that he is probably in debt and in difficulties from which he has ho 
prospect of emancipating himself. I can, therefore, excuse him 
to a certain extent, and as I have heard scores of officers make use 
of similar language under like circumstances, he is not more to 
blame than they who think as he writes. 

Be the circumstances whatever they may, however, I heartily 
sympathise with my poor friend, for I feel convinced that “‘ in 
time of war,” Or any other danger, he would be as zealous and 
patriotic as,I am proud to say, the engineers have ever pre- 
eminently been: For it is a noteworthy fact, that although ships 
have been often lost by default of other officers, there has never 
been the slightest fault charged against the engineer officers ; on the 
contrary, many ships would undoubtedly have been lost but for 
the skill and bravery of the naval engineers ; as instances I may 
mention among others the Orlando, the Peninsular and Oriental 
Company’s ship Candia, her Majesty’s ships Prince Consort, 
Orontes, Vixen, Viper, and Waterwitch. Is it, theréfore, pos- 
sible that, in consequence of the engineer officers doing their duty 
with such zeal aad efficiency, the Admiralty believe them to be 
content with their present pay ? 

With the statement of the wants of the naval engineers I en- 
tirely agree, but must beg leave to express another want, namely, 
that engineers should have command as well as rank: thus, 
engineers should command ‘with, but after,” navigating sub- 
lieutenants ; chief engineers “‘ with, but after,” navigating lieu- 
tenants ; inspectors of machinery ‘“‘with, but after,” staff cap- 
tains ; and this I consider a very moderate demand, as the fleet of 
the future will be entirely independent of sails. 

I cannot, however, agree with your correspondent that the 
steam reserves should be abolished ; but I am compelled to admit 
that they require to be reorganised in such a manner that the 
stokers may be taught to be good workmen, so that the engineer 
officers may be relieved of some of their laborious duties ; by 
which means a less number of officers would be required, As the 
last officer who was promoted to the rank of inspector of ma- 
chinery is not only an engineer of great ability, but a gentleman 
of high mental calibre as well, it is to be hoped he will be ap- 
pointed to a steam reserve, where he may have the opportunity of 
trying the experiment of improving the present race of stokers ; 
which would, if successful, prove an enormous advantage to the 
whole navy, as well as a great saving to the Government. 

In conclusion, I must beg leave to state my opinion that vitu- 
peration does not pay; and to express my sincere hope that all 
stone-throwing between the chief engineers and the engineers will 
cease ; ulthough, as the “‘ chiefs” are said to have begun the game, 
they ought not to complain if the engineers have practised it a 
little sharply in retaliation. I do wish that all engineer officers 
would remember that division is weakness, but that 

UNION IS STRENGTH. 

P.S.—In connection with some of the statements of ‘‘ Only an 
Engineer,” it is a significant fact that, whilst only two merchant 
service engineers have volunteered for the royal naval reserve, 
hundreds of naval i s have obtained Board of Trade certifi- 
jg bad the merchant service, and more are constantly applying 

‘or them. 





( For continuation see page 382. ) 





ForrIGN MECHANICAL INDUSTRY.—The Southern of France 
Railway Company have ordered thirty turntables of 16ft. 8in. and 
18ft. diameters respectively from M. Baudon, of Lille, at £9 16s. 
per ton delivered at Bordeaux. The Northern of France Railway 
Company have ordered an iron bridge of 83ft. span from M. Mer- 
veille, Kling ; the contract is £17 19s. 6d. per ton delivered at 
Lille. The same company have ordered two cranes, capable of load- 
ing tentons each, from M. M. Boigues; Rambourg, and Co., at 
£14 8s. per ton delivered at Batignolles. 

Ar the adjourned annual and general meeting of the Governor 
and Company of Copper Miners (Sir Macdonald Stephenson, 
governor, in the chair), the accounts for the year ending January 
15th were received. A profit of £137 was shown, and a debtor 
balance reduced thereby to £2235. The governor had no doubt 
that the proprietors had perused with great interest the reports of 
the eminent gentlemen who had investigated the position of the 
undertaking. The Court of Assistants regarded the reports 
a8 ovntaining the basis of such modifications in the existitig 
arrangements as to hold out fair prospects of restoring the pro- 
perty of the company. The real question for the proprietors to con- 
sider was what was the most effectual remedy for the course which 
had year after year disappointed the r ble expectations of 
the company, and added to the losses, until the arrears in the 
preference latins amounted to a large sum. The proprietors had 
referred the question to 4 committee, whose recommentations 
were embodied in the reports then submitted to them. The cost 
of the investigation been within £700. To carry out the 
principles and to deal with the details in these reports, would 
rebessl bate undeasing labour, but if energetically pursued would 
be productive of good results, 5 

OPENING OF EASTBOURNE Prek.—This favourite and prosperous 
watering place was on Monday last the scene of gay festivities in 
connection with the opening of the new | by Lord Edward 
Cavendish, one of the county members, and son of the Duke of 
Devoishire. The pier is si to those numerous structures 
that havé béen erecteil rouhd the coast, and which now form a 
striking feature in every seaside resort of any pretensions. It 
was designed by, and is ap hanger out by, Mr. E. Birch, of 7; 

+ 2. + i, 1 w. 








tion, to protect all those who may give to the Howe Testi al, 
in ignorance of the true facts. I eo hgite bear out all ‘* Double 
Fork” hag said, which I had from Williams’ own lips ; in fact, it 
is so well-known in Newcastle who was the real inventor that 
Howe’s name is never mentioned in the matter, except in a way 
not at all to his credit, Howe does not give a straightforward 
answer to ‘‘ Double Fork’s ” qnestion—did he make the model for 
money? I would ask him, aid he ever think of a link motion at 
all till he saw Williams’ drawilig; and did Mr. Williams ask him 
to make a model from this drawing? I think it would be a gotd 
answer to Mr. Burgh’s histéry in regard to its truth, if he will say 
how many of Messrs. Stephensdn’s officials or. engineers on Tyne- 
side have subscribed to his fund. ny would be glad if ‘‘ Double 
Fo:k” would at once start a subscription to erect a monument i 
Williams; f am sure it would be heartily responded to, and woul 
prove who then was the trtie iniventor. YNESIDE, 
Gateshead-on-Tyne, Juno 14th; 1870. 





| sary facilities for 


3, by whom the first pier of the kind was 
erected at Margate, about sixteen years ago, and who has been 
the designer and constructor of those at Brighton, Scarborough, 
Blackjool, atid most of the other watering places round the coast, 
The new pier when completed will be about 1000ft. in length, with 
a minimum width of 22ft., increasing to a width of 135ft. at the 
h which is of a triangular form, and provided with all neces- 
ding and embarking passengers from steam 
The arrangement of weather screens 
which has euneedaed so Weil at the 
pier, has been adopted here: Along the whvle length of _; the 
seat accommodation, which is a distinctive feature of piers 
erected by the same engineer, has been provided. The en 
ora gee rests on iron columns fixed inta ne f° 
tiedths Of Screw Pile’. The work has been carried ou { 
Heid, Wrightin, aiid Oo., of the Teesdale Ironworks, Rtocktolt, 
on-Tees. 


is arid pleastire boats. 


made of and 
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RAILWAY MATTERS. 

On Sunday, for the first time, the authorities of the Great 
Western and Metropolitan Railways ran through trains from 
Richmond to Moorgate-street, and vice versd. 

THE Union Railroad ordinance has passed both branches of the 
Baltimore City Council. At the completion of the road all the 
railways leading to Baltimore will connect with tide-water at 


y bri over the White Water River, near Rich- 
mond, Ind., on the Pittsburgh, Cincinnati and St. Louis Railroad, 
was destroyed by fire on the 27th ult., causing a loss of 


have provide! barouche 
for hire at the rate 


THE Great Western Railway authoriti 
iach are of the most 


and brougham cabs at Paddington, whi 
of 9d. per mile, or 2s, 6d. per hour, 
comfortable sort. 


THE number of titing the M the Metro- 
politan District, the Bt. Sohn wood, and. the ith and 
City Railways on Whit last was 216,573, against 180,499 


in 1869, showing an increase of 27,074. 

Tue Central Argentine Railway was to be inaugtirated on the 
17th of May, and Dr. Velész Barateld, Prithé Minister, the Hon. 
Mr. Kirk, American , Consul Hutchinsoh, Mr. Thomas 
Armstrong, resident director, aid others, had gotie up to take 
part in the ceremony, 

THE official scheme for reorgatiiaing the of the Atlantic 
and Great Western Railway , ares the President on 
the 18th of May, 1870, has reeei etn @xceeding in 
amount thirty millions of or tore i One-half of the 
total debt of the company. 

On Tuesday the branch line of the Great Westerii and North- 
Western Railways at Sumiiertown, for goods, tattle, &c., 
for conveyance to the -yard was a opened. 
From the extent of gro’ fnd number of entries this show 
promises to equal, if not oxeeee. any of the othér meetings of this 
ceeented society, which fts first meeting in this city in 

On Tuesday morning, wheh 
at 9.10 on Monday eve: » 
of Carlisle, it was stop 
reer sa aoa op both ards of 
the rails and blocked up bot wards 
mail, which should have arrived ab Preston at iy 
that place until 7.30, 

Durinc the half year considerable improvements have 
been made by the Blyth atid Tyne Railway Company to their 
station and coal cells at Morpeth, which give much greater facility 
for the working of the traffic. The directors have not thought it 
desirable to proceed with the Shields Extension, as, by waiti 
till the spring of next year, they will be able to get possession 
the land on much more favourable terms. 

Mr. GrorcGe Preston Wuire, C.E., consulting engineét to the 
India Office, and examiner for all appointments for evgili for 
India, has been appointed consulting engineer for the d ese 
Government in the construction ‘of the railways for whith the 
9 per cent, loan of £1,000,000 has just beeti raised. It is satisfactory 
that the Ji in their first experiment will thus have as much 
care exercised as if the Works were under British control. 

A SPECIAL méeting of the shareholders of the London and South- 
Western Company was held on Thursday, at the Waterloo station, 
under the presidency of Captain Mangles, for the purpose of re- 
ceiving a report from the directors on the relations of the company 
— the Poole Feng Loe one oy Railway = any and their 
undertaking, and to consider e en making a working 
agreement with the said eompan: nel te discussion the 
agreement was sanctioned by a po ‘ 

Tue difficulty of seeking redress in the Bupieine Court of the 
United States has been further illustrated. On the 2nd of May 
last the Brie diréetors putin as appeacenee to the bill of complaint 
of the English ldots, and wed to the 2nd of J 
to file an answer. ey have now been allowed ah extension 
anore than three months from that date, a postponement having 
been granted to the 5th of September, Meanwhile, Messrs. Fisk, 
Gould, and Lane, remain with undisputed power to ruin the 
property and squander its pr d 

_ THE North-Eastern Railway Company are now forming a new 
line between Gilling and Helmsley, which passes through the 
Caulkless spur of the Hambletons in a deep cutting, near Stone- 
grave. Here, at a depth of nearly 30ft., a large chamber in the 
oolite reek has been dissurered. A man named Pinkney has been 
down into the cavern, which he found to contain water-worn 
pebbles, and s ites. He says the chamber is as large 4$ an 
ordinary room, has three openings from it, into one of which 
he ventured into as far as he could see, but hearing watef and 
finding a sudden descent he returned, At present the entrance is 
covered, but a full exploration will evetitually be made. The 
cave is on the same horizon as the famous Kirkdale Cave. 

THE convention between Italy, North Germany, Baden, and 
Switzerland, for the construction of a railway, with a tunnel 
through Mount St. Gothard, is a subject of comment in several 
of the Paris and many of the Leger papers. The proposed in- 
terpellation by M. Mony, which is to be discussed on Monday 
next, has given rise to a warm controversy as to how far, if at all, 
the interests of ‘France would be imperilled by the formation of 
an independent railway communication between Prussia and Italy. 
The Government has thought it necessary to calm the patriotic 
susceptibilities that have been aroused, and in the Havas corre- 
8 ence, which is frequently made a medium for the circulation 
of semi-official views, an article appears written with that 
intention. 

THE Cardiff and Caerphilly section of the Rhymney Railway is 
rapiily approaching pleti The cutting of the tunnel under 

the Cefn Onn mountain has proved at exceedingly difficult’ and 
costly undertaking, but ralecher, fessrs. Logan and 
Hemingway, have s ehief obstacles, and the com- 
now ohne end of the tunnel to the 


munication 

other. At t ftih their trains f 
oe tee i e s from 
over j 


otch mail, which left Glasgow 
Calthwaite, seve tniles south 

ah accident that had befallen 
some Cause not explained, ran off 
hours. The 
did not reach 
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NOTES AND MEMORANDA. 


Be.cium, which has an area of 29,700 square kilometres, is 
irrigated yearly by about 26,730,000,000 cubic metres of rain. 

THE coach is a French invention. The first coach seen in 
mene was in (about) 1563. In 1626 the vehicle was first plied 

or hire. 

THE quantity of ink purchased for the use of the Government 

last year amoun ted to 7916 gallons of liquid ink and 169,392 ink 
powders. The cost was £3112 ts. 6d., of which £1500 was pur- 
chased and paid for by the Bast Indian Government. The whole 
was poles by private contract. 
Mr. Ropert THOMSON says that, as the coffee plantations in 
Jamaica were gradually extended, and the primaeval forests disap- 
peared, the rain-producing agetits were removed, and a compara- 
tively dry, hilly climate obtained. Coffee has thus produced its 
own climate, and the same history may be predicted of chincona. 

THE money pound of the Anglo-Saxon, called by the various 
names of the moi ’, goldsmiths’, and Tower pound, contained 
12 oz. of 50 grains each, or 5400 grains, and this pound wasa pound 
sterling. The mark Was two-thirds of a po the Anglo-Saxon 
shilling was quarter of an ounce, and the Anglo-Norman shilling 
one-twentieth of a eyes This pound continued to be in use for 
a long period after the conquest. 

WE learn from L’O, Uindustric, a stientific journalrecently 
started by M. F, A, tis in Brussels, that M. Zaliwski has 
just brought out a new which he eonsiders superior to the 
Bunsen. Each elemétit a of two porvus cells, one placed 
inside the other, the an outer jar. The 
innermost cell contaité a bar of carbon, the second 
cell sulphuric acid, ati the Otter jar a solution of chloride of 
ammonium and a strip of 

Ir is allowed by all geologists that the Isthmus of Suez is the bed 
of an ancient sea. But how it beeame dry has not yet been decided; 
some observers are of opinion that its present condition is the re- 
sult of an elevation of the land, while others maibtain that the true 
cause has been a subsid@hee of the sea. M. Rey de Morande, who 
has examined the locality, and has just published an essay on the 
question, says that thete is no evidence of elevation of land, and 
thinks that the sea, whieh once covered the isthmus, has been 
gradually dried up. 

THE resistance to dtatight on dirt orgravel toads is about 148 Ib. 
to the ton. Ona well-tonstrueted macadamiised road it is not far 
from 66 lb. to the ton, On a good eo say granite or Bel- 
gian, it is about 33 Ib. t6 the toh, while on an iton rail track it is 
only 8 lb. to the ton, These facts show that a horse will draw 
about three times as tiuch on a macadamised road as on a common 
road, four and one-half times as much on a pavement, and eighteen 
times as much on an iron rail. This conclusion, of course, implies 
that the horse has the same secure foothold in each given case. 

Lapeyrers has discovered that the hematite contained in log- 
wood yields a sky-blue colour with salts of copper. Thus, if strips 
of good filtering paper, Swedish being preferred, are placed in an 
aqueous solution of newtral acetate of copper, and then dried, they 
can be used for testing wine. When a strip has been dipped into 
the wine and removed again, the adhering drop must be made 
to ran backwards and forwards over the paper, which is then 
quickly but eelely dtied, If the witte be free from logwood the 
colour “exhibited after the strip is dried will be grey, or rose-red 
greyish, but if logwood is present the tinge will be di 

ue. 

Amonest the purest natural waters known are those of Loch 
Katrine, in Scotland, rendered classic by Sir Walter Scott, in his 
** Lady of wed ne Py water — _ two grains of solid 
matter per gallon of 70, grains, while the water supplied to 

’ Hospital, can se forty-seven grains, the water 

he artesian well at Southampton contains sixty-eight grains. 

é attesian well of the Paris basi: contains but twenty grains. 

River water usually contains an amount of saline thatter smaller 

than that found in well water. Thus, the Thames water, supplied 

bo} London, contains but fifteen to seventeen grains, and the water 
the Seine, at Paris, twenty 

Tue Teleyrapher, an American journal, describes an improve- 
ment in relay magnets by Mr. W. Smith, of Cincinnati. The 
improvement consists in arranging the connections of a relay so 
that the main circuit is divided, one half passing through each 
helix, and uniting again on the opposite side, instead of having the 
conducting wire of the two spools continuous, as in the usual 
manner, It will be seen u a moment's reflection that, by 

the connections & magnet of the usual form, and 
arranging them upon Mr. Smith’s plan, that the total resistance 
will be reduced one-fourth of the original amount, while the two 
he} will exert their magnetic infl in conjunction upon the 
soft iron cores as usual, 


Tue following items show the cost of lighting the city of Boston, 
U.S8., for last year:—There ate 75 men employed on the city 
street lamps. The number of gas lamps at the present time in 
the whole city is 4769, and the number of fluid lamps is 1244. 
Last year 312 gas lamps were added, and 47 fluid. This great in- 
crease in one year was owing to the relighting of the Church- 
street district and the widening of many streets. It is 
reckoned that each lamp burns during the year 3800 hours, at the 
rate of one cent per hour for four feet of gas. A person passing 
along the streets little thinks of the great expense of their illumi- 
nation ; yet last year the sum of 276,064 dols, 71 cents was appro- 
priated for this object. 

ACCORDING to the American Gaslight Journal, walls of remark- 
able lightness, porosity, and dryness may be built cheaply of bricks 
made from the ashes of the coke derived from gas-works. Mr. 
Wagner, the first inventor of the process for effecting this, in- 
structs us as follows as to his modus operandi :—‘* The ashes, after 
being taken from the retorts, are spread on the surface of a clean 
floor; they are then finely pulverised, and 10 per cent. of slacked 
lime, together with a smail proportion of water, is intimately 
stirred and incorporated with them. After a rest of twenty-four 
hours the mixture is made into bricks by the ordinary process. 
These bricks are immediately transferred to the drying sheds, 
where a few days’ exposure renders them fit for use.” 

THE first lot of cotton goods printed in the United States by 
engraved rollers and machinery driven by water power reached 
Philadelphia October 6th, 1810, from the Bleach and Print Works 
of Thorp, Sidall, and Co., about six miles from Philadelphia. One 
man and two boys were able to print ten thousand yards of cloth, 
or fifty thousand children’s handkerchiefs, in one day. About 
1822 David H. Mason and Mathew W. Baldwin, manufacturers 
of improved bookbinder’s tools, in Philadelphia, com 1 the 
first engraving of cylinders for calico printing in the United States. 
The establi nt of print works on a large scale, at Taunton and 
Fall River and Lowell, Mass., Dover, N.H., at Baltimore, 
Columbiaville, N.Y., and elsewhere within a few years, gave them 
a pr business, in which their numerous improvements 
enabled them to compete sucessfully with foreign artists. 

THE best cement for putting together glass prisms, to be filled 
with bisulphide of carbon, is a mixture of common glue and West 
India melaéses. Make a tolerably liquid glue, and add about one- 
eighth the quantity of common molasses. y the metal or glass 
form, ground to a suitable angle, with its face up ; then place the 
glass plate upon it, and apply the cement on the under side with 
a brush, and allow it to flow by capillary attraction between the 
and thé form ; tepeat this operation several times if neces- 
- Ny is better than to wet the a oY the glass at the out- 

attaching it to the prism. The stopper to the prism 

in the same way, and in filling with the bisulphide 
for the expansion of the 

t in a cool, dark place, and 
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MISCELLANEA, 

In April tidal disturbances again occurred in some of the New 
Zealand harbours. 

Laby CLIFTON yesterday personally opened the New Wilford 
bridge and Clifton Colliery with great pomp and circumstance. 

THE builders and kindred handicraftsmen of Paris complain of 
being very sorely tried by the suspension of public works in the 
capital. 

Or the five groups in bronze which are destined to decorate the 
exterior of the new Opera House, Paris, two are completely gilt, 
and will soon be displayed. 

Mr. W. J. Linton, the well-known engraver on wood, who is now 
in America, has just been elected an Associate of the National 
Academy of Design in New York. 

THE North Lancashire Derby memorial committee are about to 
commission Mr. Foley to execute a marble statue of the deceased 
earl, and to be placed in either Lancaster or Preston. 

A very fine collection of drawings by Raphael and Michael 
Angelo, together with prints and photographs from such as were 
not procurable in the originals, is being exhibited by the Burling- 
ton Club, 

THE Board of Trade has just issued a circular announcing that 
at length it will authorise the official examination of masters and 
mates in that very needful knowledge which concerns the action 
of iron ships on their compasses, and will begin at Liverpool. 

In fulfilment of ah intention which had been recently formed 
by the deceased himself, Mr. Woolner has been commisioned by 
the family to execute a bust of Mr. Charles Dickens. On Friday 
last the sculptor visited Gads Hill for the purpose of taking a cast 
of the deceased's features. 

THE armour-plated screw steamship Agincourt, 28, flag of Rear 
Admiral Henry Chads, in dock at Devonport, is now being painted- 
She has had a large number of barnacles scraped off, as well as a 
quantity of seaweed, some of which was l4in. in length. It is 
twelve months since she was last docked. 

In the course of a few days an attempt to raise the steamtug 
Brother Jonathan, lying under water near the Prince's landing- 
stage, Liverpool, will be made ; the proposed modus operandi being 
that of placing empty balloons inside the vessel, and inflating them 
from above. It is expected that as the water is thus forced out of 
her the tug will gradually rise to the surface. 

A MELBOURNE paper states that some wild sheep were lately 
captured near the summit of Mount Abrupt, Hamilton district. 
The wool from their back was 12in. longin the staple, firm in the 
pile, and fine in quality. It was presumed that the fleeces were 
three years old. The sheep were sixth-toothed, had never been 
ear-marked, and were perfectly free from disease. 

AN experienced engineer, sent out by M. Lesseps, has arrived in 
Buenos Ayres to survey the port and report on the practica- 
bility of making a harbour. Senor Sarmiento, in his message, 
referring to this matter, admitted the urgent necessity of pro- 
viding for tle increased national commerce, and expressed a hope 
that within two months the new harbour works will be commenced. 


SoME enthusiastic Democrats at New York, bent on celebrating 
an election victory one evening last month by the usual burnt- 
offering of tar barrels, managed to set fire to the wooden pavement 
in Bast Twenty-four-street, and nearly a whole block was consumed. 
A éiimilar incident occurred in the great fire in San Francisco in 
1850, when, the s 'reets being of plank, the inhabitants found not 
only the houses burning over their heads, but the very ground 
beneat') their fect. 

THE floating dock Bermuda Was twice tried during the month 
of May, and on each occasion successfully. On the 20th she lifted 
the gunboat Britomart, to which some repairs were needed, and on 
the 26th her Majesty’s ship Racoon, 22 guns, 1467 tons, was 
docked, the operations showing that the workmansbip of the dock 
and caissons is excellent, and that the structure is in the best 


working order. Ships drawing 21ft. can be taken in, and the ac- 
commodation she will thus afford to the fleet of the North is thus 
very great. 


Srenor GuerzonI, the Italian Deputy appointed by King Victor 
Emmanuel’s Government as commissioner at the London Interua- 
tional Exhibition of Working Men, has arrived in London, and had 
an interview with Mr. Gladstone on Thursday last. The arrival of 
the Plebiscito, a Royal steamer, laden with the objects to be exhi 
bited by Italian working men, isdaily expected. It seems that 
not only the trades unions, but the municipal and provincial cor- 
porations, as well as the King’s Government in Italy, have taken 
the liveliest interest in the forthcoming muster, and Italian in- 
dustry is sure to be fairly represented, 

THE ironfounders of Paris continue on strike, and their fellow- 
workmen in other places not only contribute funds for their as- 
sistance, but refuse to execute trade orders sent from Paris. Thus 
at Amiens, Toulon, Hamburgh, and in Belgium the workmen have 
declined to execute work which they regard as belonging properly 
to their Paris brethren. e men connected with the building 
trades in Geneva have also struck, in accordance with a recommen- 
dation of the association L’Internationale to insist upon a re-en- 
gagement of hours and pay. The masters in the latter town have 
retaliated, and have formed a league among themselves to resist 
what they denounce as attempts at domination by a foreign body. 

THE rumour that the small arms factory at Enfield is to be re- 
moved to Woolwich turns out to be unfounded. The present 
situation of the factory, where it has grown from a mere work- 
shop, is most inconvenient ; but the expense of removing its enor- 
mous and intricate machinery will not permit of the proposed 
change, however beneficial it might ultimately prove. Meanwhile, 
the Government has other views with respect to Woolwich Dock- 
yard, and a plan has been prepared, by which it is proposed to 
transfer four-fifths of the area, and a considerable part of the river 
frontage, to the War Department; and the inhabitants are about 
appealing to Mr. Gladstone to fulfil his promise to sell the whole 
of the yard, in order that it may be converted into factories. 

Tue steamship Edinburgh has recently been fitted with com- 
pound engines of 275 nominal horse-power, by Laird Brothers, 
Birkerhead, for the service of the Telegraph Construction and 
Maintenance Company. Her dimensions are 290ft. long, 3¥ft. 
wide, and 26ft. deep; tonnage 2200 tons. She is now arranged 
with three large cable tanks, two of being 32ft. in diameter by 22ft. 
deep, and the third 26ft. in diameter by 20ft. deep. Under the 
two largest of them there has been fitted an inner skin, forming a 
double bottom for stowage of water ballast when the weight in the 
cable tanks has run out. There are also various other fittings and 
appliances specially arranged for the telegraph work. ‘The engines, 
which are new, have been made by Messrs. Laird on the compound 
system, and are the third pair made for the same owners. The 
Edinburgh’s engines are vertical, the small cylinder having a dia- 
meter of 44in., and the large cylinder 78in., with a stroke of 
3ft. 6in., and are nominally of 275-horse-power. The cylinders are 
jacketed at the tops and bottoms as well as the sides. The valve 
for adrhitting the steam to the small cylinder is fitted with an ex- 
pansion valve, and is placed at the forward end, and the valve for 
admitting the steam into the large cylinder is placed between the 
two cylinders. The pumps are worked by levers from a crosshead 
on the piston-rod of the large cylinder. ‘The condensers have hori- 
zontal tubes, the water circulating inside the tubes. There are 
two cylindrical boilers, firing from both ends, having two furnaces 
each, with return tubes, and fitted with cylindrical superheaters 
on the top of each boiler. On the first voyage just completed by 
this ship from London to Malta, with the cable to be laid from 
that port to Gibraltar on board, the following results were ob- 
tained :—Draught of water forward, 24ft. 3in. ; draught of water 
aft, 22ft. 3in. ; mean, 23ft. 3in.; displacement at ditto, 4870 tons; 





average consumption per I. H. P, per hour, 1°70lb,; number 
of knots per ton of coal, 13°7, ; 
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TUBULAR BOILER WITH ADJUSTABLE SUPERHEATER. 


DESIGNED BY MONS. ALEXANDER GEMMELL AND LOUIS FONTAINES, CROIX, ROUBAIX. 
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TuIs boiler, which may be termed a complex one, is composed 


of a superior and inferior tubular boiler, interposed between which | gases can only ‘escape to the chimney at a temperature little 


are two small non-tubular boilers. 
boilers, immediately above the furnace bars. 


the fire-bridge A, traversing the tubes, of the bottom, or 
inferior boiler, the only outlet left for it. 


heated gases are thus driven into the conduit C, in front of 


il 


| 


Arriving at the the average result being from 941b."to 14lb. of water per pound of 
end of this boiler in the smoke box B, the gases rise to traverse | coal, and this with the steam heated to double the temperature of 
the tubes of the top boiler, the only outlet left for them. The | an ordinary boiler with the same pressure. | 


the top boiler, returning to the chimney beneath the top and | 


bottom boilers, thus enveloping the whole surface of the two small 
boilers and the bottom tubular boiler. 


The water level is three inches below the underside of the tubes 


of top boiler, the tubes of which are devoted solely to the super- 
heating of the steam. 

Two flues KK open behind the fire-bridge, and ending 
in the smoke-box, are furnished with dampers RR, which 
can be = at will by means of rods worked by screws tt ; 
if these dampers are opened a part of the heated gases coming direct 
from the furnace, instead of traversing the tubes of the Sottom 
boiler, pass by the flues K K to mix in the smoke-box with the 
gases that have traversed the above-mentioned tubes. The tempe- 
rature of the gases traversing the tubes of the top boiler is thus 
considerably increased, and the steam, in consequence, superheated 
to a higher degree. It is therefore possible with this system of 
boiler to obtain steam, more or less dry, more or less superheated, 
as the working of machinery, &c., requires it. It is sufficient to 
open or close the dampers R R, and the result is obtained. 

A pyrometer P, plunging into the smoke-box, indicates the 
temperature of the gases entering the tubes of the top boiler. 
Another pyrometer placed on the dome of top boiler indicates the 
temperature of the steam. Thus the inventor claims to have 
every necessary means for regulating the superheatingdampers R R. 

The flue D conducting the gases to the chimney can be put 
in communication with the smoke-box by means of a damper T, 
which opens bya lever. If this damper is opened the gases which 
have passed through the tubes of the bottom boiler go direct to 
the chimney, augmenting the draught to a great extent, and 
rendering the lighting of the fires a rapid and easy process. This 
damper should, for obvious reasons, only be used for the purpose 
above mentioned. Another damper §, placed behind the bottom 
boiler, against the tubes, serves to nbd mo the draught, according 
to the quantity of steam it is wished to produce. 

Two glass water gauges are placed in front of the furnaces, in 
length extending from the top of top boiler to the centre of the 
small non-tubular boilers, thus giving indications with precision, 
A bridge F placed in front of the bottom boiler, behind. the fire- 
bridge, protects the upper door of this boiler against the flame, 
and forces it to ponctrate equally in all the tubos. 





| above boiling point, and only sufficiently hot to prevent cessation 
The furnace flame passes firstly underneath the two small | of draught, the whole of the heat being used for the production 
Then above | of steam. « 
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The chief advantage claimed for the system is that the heated | buttwhich seldom is ge os have received merited attention. An 


sis of some of the deposits taken from the external surface 
of this boiler shows that it contains no less than 41°6 per cent. of 
sulphurous acid. From his examination, he (Mr. Longridge) could 
| safely say the boiler was not safe to work with four pud fur- 
naces ; it had been dangerous for some time past. " 
We give three engraving of the boiler and works, one showing 
the ruins of the works ; another, the boiler where it fell ; and the 
third, of the internal tube. They are taken from photographs, taken 





The evaporation varies according’ to the quality of the coal used, | 


| 
| 





THE KIDSGROVE BOILER EXPLOSION. 


THE inquest upon the bodies of those killed by the above ex- 
plosion (of which we gave full particulars in our issue of June 3rd) 
terminated on Wednesday, June Ist, the jury returning the fol- 
lowing verdict :—‘‘ The jury are unanimously of opinion that the 
death of }W. Latham and eleven others was caused by the accidental 
explosion of a steam boiler, the flue of which was originally too 
weak for the work it had to do, and the chemical influences under 
which it was placed, which influences could only be ascertained 
by a regular scientific examination.” The jury strongly recom- 
mended that the whole of the boilers on the works be periodically 
inspected by a petent scientific man. The evidence given by 
Mr. Longridge, chief engineer of the Manchester Boiler 
Insurance and Steam Power Company, clearly shows the 
cause of the explosion. We give briefly the important part of his 
evidence. He said :—‘* At the request of the coroner I madea 
careful examination of the exploded boiler. The central flue is 
made of plates which appear to have been from five-sixteenths to 
three-eighths of an inch thick, but are now much reduced by cor- 
rosion, especially on the fire side near the upper end, between two 
of the side or branch flues. This’corrosion has been much in- 
creased by sulphurous acid in the products of combustion, of 
which evidence is given in other parts of the boiler.” He then 
described the mountings, valves, &c., as we gave them 
in our former report. It is evident that the explosion 
was not caused by want of water or exvessive pressure. The 
cause is, yoo saga in the — ne. the p pee 
were not only originally too weak for . pressure, ially as 
the vertical seams are continuous from top to bottom, but, as 
before stated, some have since been very much reduced in thick- 
ness, one, a be of which was produced, being nearly corrodde 








for the inquest, for which we are indebted to the courtesy of 


through, and did {not exceed a quarter of an inch, He explained | Mr. Longridge and Mr. Bawden, the Manchester engineers. We 
the cause of the bulges, which explanation has already appeared | believe it is the only one printed, with the exception of the one 
in this paper. The immediate cause of the explosion was the | provided for the inquest. 




















collapse of the central tube from weakness, caused from corrosion 
in the plates, partially from acids in the feed water, but princi- 
pally from leakage on the fire side, and the presence of 
sulphurous acid in the products of combustion. The latter 
is an evil from which furnace boilers suffer serious deterioration, 


Thus terminates one of the worst explosions we have had for 
many years, caused by the want of proper inspection, and the use of 
badly constructed furnace boilers. We have repeatedly condemned 
them (see our leading article Dec. 17th, 1869). Is Government to 





provide proper inspectors, or will the masters themselves ? 
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ADDIS’S SINGLE RAIL TRAMWAY. 


SIDE ELEVATION 





HALF INVERTED 


PLAN OF RAIL 








PLAN 
ELEVATION OF RAIL 
We have much pleasure in calling the attention of our readers _ there is a very large traffic bullocks could be dispensed with, and on the ground over which one of the side wheels would pass, and 
to the very ingenious arrangement of tramway and vehicle, the in- | traction engines could pass along the line with trains of wagons. the wagon put into rapid motion; on passing over the log the jerk 
vention of Mr. J. W. Addis, C.E., of Tanna, Bombay. We have | The cost of tramway will be Rs. 4000 or Rs. 5000 per mile. was severe, but failed to throw the wagon off the rail. A small 


here an Indian bullock cart of posulier construction, loaded with , Mr. Addis has laid down a length of rail in the grounds of his | hole was then dug in the line of a side wheel, and over this also 
threetons, and drawn with ease by twoof the littlecountry bullocks, | | ironworks at Tanna, upon which he has placed two carts or | the wheel passed without accident. 
equal each to about half a pony-power. The principle involved is | wagons specially constructed by him for the tramway. A portion The utility of the invention has already becn recognised by 
excessively simple. A tramway is laid with a single rail, and on | of the rail is laid at an incline of 1 in 40, and another portion, on | several public officers, and a line has been laid down between 
this are run vehicles of all kinds, fitted with two bearing wheels, | level ground, describes a 10ft. radius curve. This experimental | Callian Bunder and Callian, a distance of a mile and a-quarter, 
which take all, or nearly all, the weight; and ordinary wheels, line has been visited by a large number of gentlemen, Government | over which there is a large salt traffic. Then shortly a 
which hardly serve to steady the machine, and prevent: over- | officials, and others, who have seen with satisfaction the ease with | double line will be commenced between Mhyjee station of the 
turning. which a pair of bullocks draw three tons along the tramway. | G. I. P. Railway and the ground on which the Mhyjee fair is held, 
The advantages are that the cost of the tramway and the | The flanged centre wheels are attached to a screw, by which the | a distance of about three miles and a-half. There will thus be 
cost of haulage is reduced absolutely toa minimum. ‘The plan is | | framework of the cart is raised, so that on level ground the | about seven miles of rail to lay, and, though this line will pass 
to lay down the rails atthe sides of roads, one for up traffic and | ordinary side wheels may be an inch or two above the surface of over a ready-made road, it is astonishing to hear that the laying 
the other for down traffic, leaving the centre part of the road for | the road, and the entire weight of the burden may rest on the | of theentire length will require but little more than a fortnight. 
ordinary traffic; and as the rails are only an inch and a-half or | rail. The side wheels of course occasionally touch the ground, | It is unnecessary for us to add one word to commend a system 
two inches above the surface of the road they would scarcely | but really the weight is borne by the centre wheels. In some so admirably adapted to colonial use to our readers. Mr. Addis 
j Bterfere at all with the ordinary traffic. On any road where ' experiments, tried recently, a large log of wood was placed has really done a good work in introducing the single-rail tramway. 











THE SERPENTINE IMPROVEMENT WORKS. 


MR. JOHN FOWLER, M.I.C.E., ENGINEER. 
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Now that the ne og for renovating and cleaning the Serpentine | the state of the bottom of the Serpentine has been a great so’ odour was anything but pleasant, and hence we presume injurious 
in Hyde Park are We are in a fair way of having in | of annoyance to the frequenters of Hyde Park from the malaria | to health. oe bed megeeary Bete ty rk ny 
Ges titeh one of to es ee ornamental water to | which at times arose from the deposit in the lake. What that oe ee Chet Oommen at the late Government 
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start the matter, but it remaitis for tho present Chief Conimis« 
sioner to accomplish that so ably begun, 

In 1868 a plan was proposed to effect the purification of the 
Serpentine, which advised that brick rubbish or some such material 
should be cast from rafts into the lake, so as to completely cover 
the mud and form a false bottom. Such a process would have 
been impracticable, as the soft deposit would at once receive the 
rubbish into its centre, and itself rise to a level nearer the surface 
of the water. Mr. Fowler, as consulting engineer to the Office of 
Works, was requested to report on the subject, and we believe that 
gentleman’s advice to the Government is now being carried out. 

The first point to be considered by Mr. Fowler was. how to get a 
hard bottom to the lake at the smallest outlay, but consistent with 
removing the evil effectually. The suggestions made were that 
the very shallow portion of the lake westward of the bridge should 
be cleared of nud, and deepened to the greatest extent consistent 
with the safety of skaters. Thata hard bottom throughout the 
whole area of the portion eastward of the bridge should be 
obtained, either by the remoyal of all the mud, or by placing a 
crust of hard material on such portion of the lower stratum of mud 
as should be found firm enough to support it; and, further, that 
provision be made, by sluice or otherwise, so as to prevent in 
future the same troublesome and expensive operations of removing 
the mud should it again accumulate. 
This last suggestion has been complied with; that is 
to say, the sluices, outfall, and arrangements of the new works 
will permit the lake to be readily drained of all the water, 
and the bottom swept and cleaned of any foul deposit, with 
no greater outlay than a few dozen labourers for a week or two. 
In the portion of the lake westward of the bridge the work was 
comparatively simple and easily executed. The water having been 
first drained off, the whole of the mud was removed and deposited 
in -xcavations made in various parts of the park, from whence the 
ballast for the covering of the bottom had previously been taken. 
The bed of the lake had of course to be brought to a fair surface, by 
filling up some parts and excavating others, so as to give a depth 
4ft. Gin. in the middle and 4ft, at the bottom of the slopes at the 
north end, and 5ft. in the middle, and 4ft. Gin, at the bottom of 
the slopes near the bridge. The slopes were then covered with 
gravel 3in. in thickness, and the old pitching reset on a bed of 
concrete in hydraulic mortar and grouted. The works now in 
progress at the east end ef the lake consist in excavating the mud 
and deposit until the solid footing is reached, and removing it toa 
like excavation as that before described. Part of the bottom east- 
ward of the bridge has had the whole of the mud removed, and 
has received its quantum of ballast, and the slopes finisieu at an 
inclination of six to one for a depth of 5ft., and trimmed to the 

bottom of the lake, which is formed with a fall of 12in. from the 
sides to the centre. 

The filling of ballast varies in depth, but an even bottom is 
obtained, ‘The finish of the slopes is an Aberdeen granite curb 
bedded in concrete. There isa large quantity of mud to be yet 
removed from this portion of the lake. lt is computed that 
before the water was drained off there were upwards of 150,000 
yards cube lying at the bottom of the Serpentine, eastward of the 
bridge. When the works have been completed there will be a 
depth of water at the bridge in the middie of the lake of 7ft., 
and at the east end of about 12ft., with a rise on each side to the 
bottom of the slopes of 1ft. It will be observed, therefore, that 
it is intended to give a fall in every part of the lake towards the 
eastern end, where an outfall pipe has been placed with penstock 
and all the usual appliances. ‘The illustrations we publish show 
the overflow works to maintain the lakes at a uniform level. An 
excavation was made down to 16ft. below water level, 10ft. wide 
and 60ft. long, to carry the face wall, and overflow conduits, for 
carrying off the surplus water, and is filled up to within about 6ft. 
of water level with concrete in cement. On this are laid 
the footings of brick in cement. The three openings in the old 
wall are brought forward in the form of culverts to che face of 
the new work. The front wall is built of brickwork, faced with 
ashlar masonry set in Portland cement joints, raked out and 
pointed, and finished with a saddle coping having a projection 
3in., and throated. The culverts are covered with oak in scant- 
lings of 9in. by 12in. coated with asphalte, above which will come 
the metalling of the terrace. 

Two gratings with stop valves attached are let in the face of the 
stonework below water level to draw off into the cascade any 
scum collected on the surface of the water. These will prove of 
great service, as formerly this end of the lake was very unsightly 
from the amount of leaves and scum which invariably collected 
there, The slope in front of this overflow will be protected with 
an apron of rubbled pitching set in Portland cement. The details 
of the whole ure shown on the drawings. 

Now let us say a word in favour of the public; and we feel 
assured the right honourable the First Commissioner will not take 
it otherwise than we mean it, that is to say, in a kind spirit. 

It wiil be seen by our description that it was not proposed to 
take out the whole of the mud, but to remove only the upper and 
softer portion, and to cover the remaining portion with a layer of 
hard material, composed of gravel and clay combined. In the 
course of the work this has proved to be an almost impossible 
undertaking, by reason of the extreme softness of the mud, which, 
contrary to reasonable expectation, does not drain, but dries only 
on the surface, so that when the upper portion is removed, that 
which is left is as soft and as fluid as at first. ‘This will render the 
work of covering one of extreme difficulty; and so far as we are 
able to judge by personal examination, the most efficient job will 
be to take out the whole of the mud, and thus have a solid founda- 
tion under the water, which will then require nothing further to 
be done for many years. As regards the depth, we all know that 
the deeper the water the purer, and the less vegetation, therefore 
the lake is better for being deeper. If it be required to be 
shallow for bathing purposes, let the public bathe in the 
part west of the-bridge, which is more secluded, and perfectly 
safe for bathers in autumn and skaters in winter. 

Let no paltry economy prevent the complete regeneration of the 
Serpentine in its fullest requirements. Let the works be carried 
out to completion as they have been begun, and so far well exe- 
cuted, by tae contractor, Mr. William Jay. 

No doubt Mr. Ayrton will not wish to go again to Parliament 
and ask a further grant of money on account of this work, after 
he has once named 4 sum which he supposed would cover the cost. 
But we can assure that gentleman that any false step now taken 
will have to be repaired at a vast outlay at no distant period, and 
all the good effected under the present administration at the Office 
of Works will be forgotten in the denunciation against what will 
be called the parsimony of the Government. 


Movine A WINDMILL SIXTEEN MILEs.—A novel experiment, 
not quite so sensational as the moving of an hotel at Chicago, but 
yet something quite out of the ordinary way, has been the removal 
of a wind flour-mill, with all its fittings, from Westacre to Clench- 
warton, Norfolk, a distance of about sixteen miles, The mill was 
a wooden structure, standing upon wheels. Having been 
purchased by a man living at Clenchwarton, he determined 
to endeavour to draw it along the road by a traction engine, 
but all efforts to find one strong enough proved ineffec- 
tual; the application, however, of a powerful steam cultiva- 
tion engine proved more successful. In pats along the 
route various expedients had to be tried, such as in ascending a 
hill the engine proceeded to the summit, and then pulled the mill 
up with a chain, and so carefully had the task to be performed, 
tiat it occupied three days to make the journey. In crossing the 
Great Eastern Railway at Walton the telegraph wires were broken. 
In attempted to cross the Ouse it was feared the celebrated long 
bridge would not be strong enough to bear the enormous weight, 
but the engine having first passed over, the mill itself was drawn 
over, the timbers of the bridge in the meantime ing, and 
showing that a sévere test wes being put upon it,—Duily News, 








EXTENSIVE SALE AT THE CITY ROAD WORKS, 
DERBY. 


Tux whole of the remaining stockof new and fixed machines, 
&c., at the above works, were offered for sale by auction on Mon- 
day and Tuesday, June 13th and 14th, by Messrs. Oliver and New- 
bold. The sale took place by the direction of the trustees of 
Messrs. Fox Brothers, the world-renowned tool makers. This firm 
have owned the City-road Works for at least fifty years, and 
gained a name that can hardly be equalled for the manufacture of 
engineering and other tools. They excelled not so much in 
new improvements as in good workmanship, and this was clearly 
seen by a close examination of even the oldest tools, which were 
as firm and good as many new ones made now-a-days, the spindles 
being of the best material, having their carriages steel bushed, 
and special care shown in all parts subjected to friction. At the 
time when the construction of ironclad vessels was at its height 
Messrs. Fox Brothers made several very large planing machines 
for trueing the edges of armour plates; one was sent to France, 
others to Sir John Brown’s, at Sheffield, and one or two 
more to other firiiis. The iron shipbuilding trade, being so 
a Rw oath to improve rather than otherwise—this 


firm ventur ae one of these large oe a sup- 
sing that they could readily find a customer for it, but the iron 
Tht buildin, tedae commenced to decline fére the machine was 


finished. The result was that this and other machines were left 
on their hands, The cost of producing the planing machine alone 
would be about £1000. This and other circumstances are said to 
have so preyed upon the mind of one of the Messrs. Fox that he 
ultimately became insane, and had to be placed in an asylum. 
Another one about this time died, so the works, &c., were left in 
the hands of the present trustees, who have held them about four 
years. There have been other sales, but the important part of 
the machinery was not disposed of till the | efore-mentioned dates. 
The works are situated near the heart of the town of Derby, upon 
the banks of the Derwent (which is here navigable, and joins the 
canal), and close to the Midland Railway goods station. 
The freehold has lately been sold to a Derby firm. It was 
therefore necessary that the machinery, &c., should be re- 
mov. The first day’s sale was devoted principally to the large 
stock of machine and wheel patterns, which, although they were 
extremely well made and in first-class order, fetched in_most 
instances little more than the price of firewood. It was almost 
saddenixg to stand by and see them goso cheap. None—we speak 
from actual experience—but those who have made them can have 
any idea of the labour, and consequently money, required to make 
such patterns. Take, for instance, the spur and bevel wheels, the 
bodies of which have to be built up of segments, then turned, and 
the teeth made and dovetailedin; they in most instances did not 
reach the amount it would cost to make and fit in one tooth. On 
the second day were sold the planing machines, lathes, travelling 
crane, &c. The large planing machine we have before mentioned 
was withdrawn, no higher offer than £275 being made for it. It 
weighs about 45 tons, planes each way the tables traverse, and 
on both edges of a plate at the same time. A sum of £700 was 
some time ago refused for it ; but notwithstanding all this, the 
auctioneer was instructed to announce that if £300 were offered 
for it it should go. The poor price the things obtained was no 
fault of Mr. Oliver, who officiated, for he showed the utmost 
perseverance and patience. Following we give the priced cata- 
logue, with criticism, of all articles of importance :— 


Frrst Day’s SALE. 

Lor Yard. 

. Lot crosses, 1s. 6d. 
2. Four large chucks, 5s. 
3. Lot packing baulks, 1s, 6d. 
4. Ditto planks and timber, £1, 
5, Sundry patterns, 2s. 
6. Lot boxes, 4s, 6d. 
7. Ditto, 2s. 6d. 
8. Ditto, 2s. 6d. 
9. Two boxes and sundry patterns, 2s. 
Lot drawers and boxes, 3s, 6d. 
. Ditto, 3s. 6d. 
2. Ditto, 4s. 6d. 
3. Ditto, 4s. 6d. 
. Ditto, 4s. 6d. 
5. Table disc and sundries, 5s. 6d. 
Fly-wheels, 4s. 
. Racks and segments, 1s. 
Sundry, 1s. 6d. [All very cheap; the patterns made of 


= 


Engine and Machine Patterns &c. 
. Set of engine patterns for 20-horse power condensing engine, 


20. Quantity of engine patterns for 12-horse ditto, 5s, 6d. 
21. Set of engine patterns for 16-horse power engine, 10s, 
. Three large chucks and segments, 9s. 
. Two internal wheels and facings, 1s. 
. Two chucks and boss, 2s. 6d. 
25. Eleven chucks, 5s. 6d. 
}. Segments spur wheels, 3s, 6d. 
27. Engine cranks, 1s. 
Twelve mortice wheels, 2s. 
29. Ditto, 2s, 6d. 
. Lot speed pulleys, 2s. 6d. 
. Four fly-wheels, 4s. 
32. Lathe pattern, 8s. 
. Ditto, 10s. 
. Ditto, 15s. 
. Ditto, 4s. 
36, Crank turning pattern, 4s. 
. Large planing machine pattern, £1. 
38. Large lathe pattern, £3 10s. 
39. Small — machine pattern, 4s, 6d. 
. Brake lathe pattern, 13s, 
. Lathe pattern, 5s. 
. Screwing machine ditto, 13s. 6d. 
43. Ditto Gitto, 5s. [These lots went at extremely low prices, 
lot 38 being the only one anything like moderate. ] 
44. Quantity pedestal and brass patterns, 14s. 
45. Sundry patterns, 4s. 6d. 
3. Ditto, 4s. 6d. 
7. Ditto, 1s. 
. Lathe pattern, 5s, 
. Ditto, 5s. 
50. Ditto, 5s. 
51. Ditto, 6s. 6d. 
52. Planing machine pattern, 6s. 6d. 
. Flat top lathe pattern, 7s. 
. Double wheel lathe pattern, 9s. 
. Rising centre lathe pattern, 15s. 
. Planing machine pattern, 11s, 
. Lot hog? boxes, 1s. 
58. 8; ot, 1s. 
59, Ditto, 2s. 
60. Lot standards, 1s. 6d. 
61. Small planing machine, 3s. 6d. 
62. Slotting machine pattern, 19s. 
63. Drilling machine ditto, 12s, 
64, Ditto ditto, 7s. 
65. Ditto ditto, 6s, 6d. 
Shed adjoining yard. 
66. Lot iron speed pulleys, and other pulley wheels, 10 cwt. 
, Great “em d hanger, 
67. Pair ani \ 
68. Two Beil stocks, £2 4s, 
69, Two ditto, £1 2s. 
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70, ‘Two ditto, £1 Ga, 

71, Two ditto, 12s, 

72. Two ditto, 7s, 

. Two ditto, 8s. 

. Five stretchers, 8s. 6di 

5. Lot of loops, 15s. 

. Lot of ip ag 6s. 7" 

Wrought iron pan, lo 

* Lot of farnabe tools, Se, 6d. 
Two benches and vice, 10s. 6d. 

. Two wood standards, 2s, 6d. 


Wood Wheel Patterns, 
. One mitre wheel, 3ft, 1}in., 5s, 6d, 


. Two ditto, 8s. 6d. 


aa4 
Ot oe 


[Lots 87 and 88 were sold together.] 





itto. 
Three ditto, 9s. 6d. 
94, One pair bevel wheels, 178, 6d. 
. Ore ditto, £1, 
. One ditto, 8s. 
. One ditto, 15s. [It seems almost ridiculous to offer any re- 
marks on these lots, as it will be seen at a glance that the prices 
were not the worth of the timber of which the things were made. 
Lots 66 and 68 being iron sold rather better than the others. ] 
98. One pair bevel wheels, 15s. 6d. 
99. One ditto. 
100. One ditto, 3s. [Lots 99 and 100 were sdld together. ] 
. Two pair ditto, 9s, 
. Two pair ditto. 
. Two pair ditto, 5s. [Lots 102 and 103 were sold together.] 
. Two pair ditto, 2s, 6d. 
Two pair ditto, 1s, 
. Three pair ditto, 5s, 
Three pair ditto, 1s, 
. Wheel and one pinion, £2. 
. One pair bevel wheels, 3s. 
. Two pair ditto, 2s, 
. Two pair ditto, 4s. 
112. Two pair ditto, 3s. 6d. 
113. Three bevel wheels, 3s. 6d. 
114. One pair bevel wheels, 7s. 6d. 
115. Two pair ditto. 
116. Wheel and two pinions, 5s, 6d, [Lots 115 and 116 were 
sold together. ] 
117. Three spur wheels, 1s. 6d. 
118. Eight spur wheels, 2s. 
119. Set of twenty-eight change wheels, 8s. 
120. Set of fifty-one ditto, 5s. 6d. 
121. Set of twenty-five ditto, 5s. 
122. Set of sixteen ditto, 6s. 
123. Set of eleven ditto, 4s. 6d. 
124. Set of thirty ditto, 1s, 
125. Set of twenty-eight ditto, 2s, 
126. Set of ten ditto, 3s. 6d. 
127. Set of twenty-three ditto, 2s. 6d. 
128. Set of twenty-two ditto, 10s. 6d. 
129. Four pinion wheels and two ditto, 
0c i” worm wheels, 1s. [Lots 129 and 130 were sold to- 
gether. 
131. Eighteen worm wheels, 4s. 6d, 
Twelve ditto, 1s, 
. Spur wheel and pinion, 5s, 6d. 
. Three pinions. 
. Five ditto, 1s. [Lots 134 and 135 were sold together. ] 
. Thirteen change wheels, 1s. 
Five pinions, 1s. 
. Ten change wheels. 
Two spur wheels and two pinions, 5s, 6d. [Lots 138 and 
139 were sold together. } 
140. Nine change wheels. 
141, Three spur wheels, 1s. 6d. [Lots 140 and 141 were sold 
together. ] 
142. Fourteen change wheels, 1s. 6d. 
3. Twelve ditto, 2s, 
Eight ditto, 1s. 
5. Eleven ditto, 10s. 6d. 
. One spur wheel and five pinions, 2s, 


— 
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147. Nine change wheels, 3s. 
148. Two osaeg 2 
149. Five ditto, 1s. [Lots 148 and 149 were sold together. ] 
150. Three ditto, 1s, 
151. Two ditto, 1s. 
152. One spur wheel and two pinions, 2s. 6d. 
153. Twelve c wheels, 63. 
154. Three spur wheels and four pinions, 7s. 
55. Spur wheel and pi 8. 6d. 


1 
. Two spur wheels and pinion, 6s. 6d. [The majority of these 
lots brought little more than firéwood price, with the exception of 
lot 108, for which there was some competition and a fair price 
obtained. ] 
. Three ditto and two pinions, 5s. 6d. 
. Sundry lot wheels, 1s. 6d. 
. Two spur wheels and three pinions, 12s. 6d. 
. Two ditto and three ditto, 6s, 
. Five ditto wheels, 9s, 
2. One ditto and three pinions, 5s. 6d. 
. Two large spur wheels, 5s. 6d. 
. Two ditto and four pinions, £1 Lis. 
165. Two spur wheels and one pinion, 2s. 6d 
166. One nd two ditto, 1s, 
167. One ditto and two ditto, 4s. 6d. 
168. Four spur wheels and one pinion, 88. 6d. 
169. Two internal spur wheels, 2s. [All exceedingly cheap]. 
Smiths Shop. 

170. Pair vice, ibs. 

If. Pair ditto, 485, 

172. Work bench. 

173. Centre lathe, 9ft. bed, £1 9s. [172 and 173 were sold to- 
gether. 

174. 1’) £1 1s. 

175. Anvil and £3 7s. 6d. 

Quantity of smiths’ tongs, 16s. per cwt. 
177. Quantity ditto sets, 16s, per cwt. 
Quantity ditto drifts and mandrils, 16s. per ewt. 

179. Quantity hammers, 16s. per cwt. 


Swage biock, £1 3s. 
15s. 6d. 


tat, i, 6d, per cwt, 
+ per cwt. 
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197. 2-horse fan, by and overhead £1 15s, 

198, Iron smithe’ 7 Ler, 2s, 6d. ovaring, 

199, Ladder, fifteen rounds, 3s, 6d, [All the lots in tho stniths’ 
shop sold at good auction prices. ] 

Yard. 

200. Fast and slow speed wharf crane, with chains and blocks, 
£8 15s. [This crane fetched a fair price as the jib was rotten. ] 

201. Lot paint and varnish tins, two riddles, &c., 4s. 6d. 

202. Crab and wood frame, £2 10s, 

203. Four-wheel trolley, £1 17s. 

204. Thrawl, 3s. 

205, Oil tin and tap, 9s. 

206. Ditto, 10s. 6d. 

207. Pair tressels, 5s. 

208. Pair ditto, 3s. 6d. 

209. Sundry lot oil cans, 4s. 6d. 

210. Lot crow bars, 5s, 6d, 

211. Ditto, 4s. 6d. 

Loy } she say de 3s. 

. Quantity boring tools, 1 ton 13 ewt., £6 17s, 6d, 

214. Ditto mandrils, 1 ton’ 10 ewt,, £5 10s, 

215. Screw pins, £1, 

216, Six boring rods, £2 17s. 6d. 

217. Thirteen sling chains, in lots, £4 16s, [These lots were 
sold at reasonable prices. | 


Sreconp Day’s Saxe. 
Lor Top Turning Shop. 
1. Tool chest and tools, £1 6s, 
2. Work bench and one vice, 16s, 
3. Table, two benches and eupboard, 2s. 6d. 
4. Small lathe and overhead gear, £1 2s. 6d, 
5. Small crab, 15s. 6d. 
6. Ladder and steps, 2s. - 
7 
8 
9. 
0. 





. Workbench with drawers, 4s. 

. Ditto, 3s. 

. Drill stock standard, 9s. 6d. 

. Four file racks, 1s. [All very cheap. ] 
Pattern Room, 

11. Pair pulley blocks, with rope, 12s, 

12. Pair ditto, 15s. 

13. Pair ditto, £1 5s. 

14, Bench and vice, 11s, 

15. Wood surface turning lathe, five chucks, and hand rest, 14s. 

16. Wood turning lathe with hand rests, &c., overhead gear, 
and quantity of tools, £1 2s. 

17. Wheel cutting machine and bench, £3 5s. 

18, Saw bench with 5 saws, £3 2s. 6d, 

19. Joiners’ benches, £3 4s. 

20. Oak carriage for cask making machine, 9s, 

21. Two mortice wheels, 4s, 6d. 

22, Bight angers, 3s. 

23. Two oak planks, 88, [All exceedingly cheap. } 

Office. 

25, Desk and drawers, 12s, 

26. Ditto ditto, 7s, 6d. 

27. Drawing table, with eighteen drawers, £3 15s. 

28. Counter, with sixteen drawers, 15s, 

29. Seales and weights, 10s, 6d, 

31. Lot drawing rales, 11s. 

32. Two boxes of figure punches, £1 7s. 

33. Three ditto ditto, 17s. 

34. Copying press, 2s. 6d. 

35. Stereoscope and sundries, 6s. 6d. 

36. Two chairs, stool, and sundries, 4s. 6d, 

37. Lot drawing boards, 3s. 

38. Eight photographs, 10s. 

39. Set of stocks and dies in box, from 1 to }, £3 2s. 
these lots being good, were sold at very low prices. ] 

40. Broken set ditto in box, £1 18s. 

41. Ditto ditto, £1 18s. 

42. Quantity Whitworth’s machine and hand taps, with dies, 
£6 17s. 6d. [Fair prices. ] 

Large Planing Shop. 

48. Long bench with two vice, £1 9s. 

44. Three legs with crab and pulley blocks, £5 2s, 6d. 

45. Stove and piping, 3s. 6d. 

46. Lot of large wood patterns, 4s, 

47. Wood bench with iron standards, 93. 6d. 

48. Two ditto ditto, 7s, 6d, 

49. Upright cupboard, 4s, 6d. 

50. Smaller ditto and range shelving, 5s. 6d. [These sold for 
low auction prices. ] 

51. Planing machine for planing 24ft. lonz, 5ft. 4in. wide, and 
3ft, high with three rests, driving and overhead gear &c., £75, 
[This machine, although a little worn, was worth a great deal 
more money. ] 

Wheel House, 

52, Cupboard and steps, 4s, 

Planing Shop. 

53. Bench with vice and drawers, 19s. 

54, Beneh journeyman, 8s. 


[Most of 


55. Cupboard, 4s. [Chesp.}. 
56, Planing machine to Oft. long, 4ft. square, with over- 
head gearing, £120, [A first-class tool, worth above double the 


money. 

57. Planing machine to 24ft. long, by 2ft. with 
overhead gearing, £32. tthe wee well worn = sales Genk, but 
worth more money. | 

58. Bench and two vice, £1 3s, 

59. Two trestles and two shelves, 2s, 6d. 

59a. Ash baulk, 3s. 


. Ditte, 10s, 
70. Paraliel strips, two ratchets and breast-plate, £1 3s. 
71. Ditto, two ratchets, two braces, three squares, 5s, 
72, a and compasses, 6s. 6d. 
73. Bench hammers and file holders, 8s, 
74. Four lanthorn braces, 3s, 6d. 
. Lot brushes, 1s. 64, 

wrench 


» 2s. 6d. 

. Four lanthorn braces, 4s. 6d. 

78. Lot Whitworth screw mandrils, 6s, 6d. [These all went 
very reasonable. | 
79. Turning tools (steel), £2 5s, 
80. Ditto, £2 10s. 
81. Lot dogs, 18s. [Very fair prices.] 
$2. Ditto, 8s, 
83, Ditto, 93, [Ve sed gong 
84, Wood square and levels, 4s, 64, 

. Ditto ditto, 4s. [Very veg | 
86, Planing machine, 6ft. long, square, with overhead gear, 

v 
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en ee chuck, and overhead gear, £21, [Old, but 
“Gh. Grindstone, with iron’trame, with overhéed gear, £1 17s, 6d. 


[Fair eye 

90. Lot tool and file handles, 4s. 6d. [Cheap.] 

Wrights Shop. 

91. Pair vice, £1 5s, - 
92. Ditto, 16s. 6d. 
93. Ditto, 15s. 
94. Ditto, 11s. 6d. 
95. Ditto, 16s. 
96. Box, with pins, nuts, and clips, £1 5s. 
97. Double oak with travelling line, three hooks, and bearers, 
£8, [Fair prices. ] 
98. Strong lathe, 10ft. bed, with universal chuck, slide rest, &c., 
with overhead , £44. was a capital tool, and worth 
a ieneceas et 

. Jobbi e, universal chuck, slide rest, and 
wane gear, — (om. but my cheap. ] ~ ' 

‘air vice, 17s. [Fair price. 

101. Ditto, 4s. 
102. Ditto, 3s. 
103. Ditto, 9s. [Small and old, reasonable price. ] 
10s, Lotot is + £3 

. the 10s, 
106. Work bench with drawers, 8, 6d. 
107. Four face plates, 13s, 
108. Four ditto, 12s, 
109. Four ditto, 12s. 
ri Four ditto, 16s, 


1, Two circular saws, 10s. 
112, Cupboard, 2s, 6d. [Moderately good prices. ] 
Long Shop. 


113, Cupboard, 5s. 6d, 
114, Angle plate, 10s, eo) 
115, Surface lathe, 8ft. face plate, self-acting slide with 


overhead and tals (only), £100, [A splendid too! 
woh ey . = pein ' (only) [A sp 1, 

i , D slide rest, universal chuck 
end book stay, With overhead gens’ ¥ 


ear, 
117. pogpretigees  F pay iit. universal chuck, D and 8 slide 

rest, back stay, and set change wheels, with overhead gearing, 

£65. [Both very pred machines, and cheap. ] 

118. Small hand lathe work bench, £1 tis, 

119, Four cupboards, 4s. 6d. 

120. Blocks, with endless chain to lift two tonsa, £3 15s. 

121. Grindstone, with iron frame and pulleys, £4 5s. 

122. Pulley patterns, 3ft., 15s. 

123. Pair vice, 8s. 

124. Di 

12%. 


131, Grooving machine, £1. 

132. Self-acting jack, £1 7s. 

133. Pair centres, 8s. 64. 

134, Wheel, 2s. 6d, [Fair auction prices. ] 

Erecting Shop. 

135. nga cut nails, £1 2s. 

136. Nine snatch blocks, 12s, 

137. Cupboard, 7s. 

138. Pair vice, 16s, 

139. Ditto, 15s. 

140. Ditto, 19s. 6d. 

141, Ditto, 19s, 

142. Ditto, £1. 

143. Work bench, with drawers, 6s. 

144. Office desk and drawers, 9s. 

145. New screw-cutting iathe, head, two bell chucks, bell pulleys, 
and worms, £13 10s. [Reasonable prices. 

146. Traversing lathe, < bed, compound slide rest, backstay, 
and overhead gearing, and self-acting jack, £125. [Very excelleat 
tool, worth three times the money. ] 

147, New traversing lathe, 20ft. bed, compound slide rest, back 
stay and overhead gearing, £60. [This was quite new, very low 


price. ] 
148. Cupboard, 6s. 
pubstiohe, cod teudian, GE *EL test-ches comes sooty eonstod, 
an i . rst crane new! 
worth more than double the money. } . 


——=—== 


the commencement of the session, and with fifty Lords’ bills in 
addition, and have now little more to do than to get through the 
tramway bills, and some eight or ten others, and their part of the 
business will be over. The Lords have a good deal more to do in 
getting through the Commons’ bills waiting them, but they may 
be trusted to clear the business off in good time, as their lordships 
not only sit longer hours than the Commons when in private bill 
committees, but are as earnest as possible when at it. 

The committee business was resumed on Tuesday last, after the 
Whitsuntide recess, when three new groups of opposed bills were 
entered upon by committees of the Lower House. Group M con- 
sists of gas, water, and miscellaneous bills ; Group 9, Mr. Bathurst 
chairman, embraces the following street tramway bills :—The 
London, the Metropolitan Street, the North London, the North 
Metropolitan, and the Pimlico, Peckham, and Greenwich (Exten- 
sion) Bi Group 11, Mr. Dent chairman, has also five tramway 
bills, viz., for Spent Portsmouth, and Plymouth, and two for 
Birmingham. In ition to these there were bills petitioned for 
for Manchester, Leeds, Glasgow, and other towns. The fate of 
the tramway bills is, of co in, as the House 
of Lords has not yet dealt with the Government Tramways Bill, 
brought in by Mr. Shaw Lefevre, of the Board of Trade ; and even 
although the select committee should report favourably, and no 
altera’ be made in the bill, other than such as the House of 
Commons will accept, the Lords have still to deal with these 
tramway bills in detail, and evidence enough has been given in the 
past, and even the present session, that their lordships are not at 
- influenced in their decisions by the deliverances of the Lower 


muse. 
It is an on dit in Westminster, now that the cases of the Metro- 
P d Metropolitan District Bills are that a scheme 
will be brought forward next session for the completion of the 
inner circle. Whether it will be a revival of the dropped scheme 
of this session—the East and West Metropolitan Junction, and 
Mansion House Railway—modified to suit altered circumstances, 
we are unprepared to say, but we have reason to believe that a 
scheme of the nature indicated will be brought forward. It may 
not be uninteresting to recall the objects of the abandoned project 
of this session. They were to construct two railways of three 
miles fifty-eight chains; one from a junction with the Tower 
Hill extension of the Metropolitan at Aldgate High-street, to pass 
in tunnel under Whitechapel High-street, and Whitechapel and 
Mile End roads, to a point near the Bow station of the North 
London Railway ; the second from a junction with the Metro- 
politan District Railway, near Old Fish-street-hill, passing in 
tunnel under New Earl-street, Cannon-street, part of Fenchurch- 
street, and Aldgate High-street, to a junction with the first rail- 
way under Whitechapel High-street. The capital proposed was 
£1,..00,000 by shares, and £500,000 by loans ; workmen's trains 
at fares of 2d. per journey, 


lite 
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H.M. Fricare Swirtsvre was launched from the yard of 
Messrs. C. M. Palmer and Co. on the 15th. This ship, designed by 
Mr. E. J. Reed, C.B., is intended to combine the advantages of 
an allround fire with those of a side battery. The Swiftsure isa 
frigate of 3892 tons register, is 290ft. long, 55ft. broad to the out- 
side of the wood sheathing, and 30ft. vin. deep amidships, and 
built with an exceedingly s stem to fit herfora ram. For 
additional security amidships a false keel is provided. The shell 
of the ship is formed of ordinary iron plates, which are fixed upon 
frames of great strength. The extreme thickness of the skin and 
covering of the hull, at the most exposed parts, is 24}in., or up- 
wards of 2ft., consisting of two thicknesses of §-in. skin plates, 
Qin. teak backing, Sin. urmour plate, and the two thicknesses of 
wood sheathing. The sides above the armour plate belt, extend- 
ing from the maindeck upwards, are securely covered with steel 
plating, gin. thickness. The whole of the decks underneath the 
deck planking is likewise covered with the steel plating, in order to 
protect the vessel from injury by liquid fire. In the distribution 
of the batteries and various offices, cabins, &c., in the ship, 
no small amount of tact and ingenuity has been shown by the de- 
signer. The principal feature of the maindeck is the chief battery, 
which is placed amidships, and measures 6Sft. in length, and 52it. 
3in. in breadth. The sides of the battery. which are protected by 
10in. of Indian teak wood, are pierced for six 12-ten shunt guns, 
three on each side. The ends of the battery are baif} of armour 
plate bulkheads, having plates of Sin. and 4in, but the 
doors are of greater strength, being 6}in. in thickness. Within 
the ba is placed a eieng eenanes wheel. On the upper deck 
theese. above the main battery is constracted the second 
battery, which is of octagonal shape, having each corner of the 
square cut away, to enable the guus inside to have a fore and 
aft line of fire, in addition to the broadside, The battery 
measures 55ft. 44in. in length, and 55ft. in breadth, and will be 
i by four 12-ton shunt guns. The sides of the battery 





150. A massive and powerful self-acting double-acti pound 
planing hine, capable of planing each of the tables’ 
traverse, 24ft. by 5ft. 3in., by 4ft. in height, with self-acting tool- 
holders, &c, Length of bed 46ft. [Not sold, see remarks at com- 


mencement. 
151. Small lathe, with overhead gearing, £1. 
152. Bench, and two vice, 2s. 6d, 
153. Gauger, with iron frame, and overhead gear, 6s, 
154. Deal balk, and two chains, 7s. 
155, Ladder, twenty rounds, 1s, 6d, 
156, Stove and piping, 6s. 6d. 








PRIVATE BILLS OF THE SESSION. 
Mr, Bricur’s apt illustration regarding the impossibility of 
@riving six ~-e Nen_se abreast through Temple Bar, as applied to 
t legislative measures, has been realised in the present 
i usiness, one of the great 
Governmen as yet been got 
through the bar, and that only im so faras the House of Commons 
is concerned. The last of the three terms inte which the session 


is divided, Fame toe pening 80 Basten, Bate Biites yo S7bitoundl 
spon, nd wat romains to be done, pb private bill logis 
must be within state 
of the private bill business is such as to leave no d for 
ehension that of the bills attention be either 
lee unattended to or yarried th at the end with careless and 
creat fer the industry with which hey ha ly: 
to wi they have as is 
thelt wont, tadeod, the pevvate bill business they have had tc deal 
with. Sap ceaien bas Ss, BD tase, boon o ve pany son Os 


r 
: 
‘ 


only a small remnant of the 
the rear being likely to consist of a number of street tramway 
bills, always provided that both Houses are willing to sanction 
these. There were originally twenty-seven tramway bills peti- 
tioned for, involving the construction of 515 miles of new line, 








£33. [25s om » goed tool, w went very . 
87. Traversing lathe, 9ft. bed, with slide rest, universal ek, 
back stxy, and singlé rest, with overhead gearing, £26, [This 
‘Tate done up, was therefore v: 


id Traversing lathe, 18ft. bed, ioutble oe single slide rest, 


are protected by armour plating of in. and Sin. thickuess, and 
Gin. plates being placed on the angles and sides, there will 
be two 64-pounder guns in the forecastle,—Newoastle Chronicle. 
H.M.S8. Barron.—The following statement of the trials as 
recorded by the Admiralty of the engines of the Briton has been 
forwarded to us oF mea by the builders, Messrs. J. and G. 
Rennie. The tri were :—Ist, at the measured mile for 
testing speed and indicated power ; 2ndly, during six hours’ con- 
tinuous steaming at sea at full power, to test the economy of coal 
consumption ; 3rdly, during four hours’ steaming at a speed of 10 
knots. The engimes of the Briton are the first compound engines 
ever supplied to the British navy, are constructed with Mr. E. A. 
Cowper's steam-jacketed reservoir between the cylinders, and it 
is claimed by the builders that they have obtained the greatest result in 
economy of coal of any engines of the British navy, “* being at 
the rate of 1°98 Ib. of coal 1 per indicated horse-power per 
hour, or less than 2 lb., when worked at fal! power during six con- 
tinuous hours at sea ; and only 1°3 lb. per indicated horve-power 
per hour when dri the vessel at a speed of 10 knots, a consump- 
tion equivalent te 26 days’ steaming on the coal capacity of the 
bunkers at 10 knots per hour.” 
(i) Trial of AMS. Briton with Compound or High and Low-Pressure 
bngines of 350-horse Power, by Messrs. J. and @, Rennie. 








Datecf trial .. .. .. os +» 10th May, 1370. 
Where tried o as ary o 9 >: am pp eneeeteeennen)- 
t of water forw: oe 90 9 ’ 
sen » aft .. oe oe oe» 2é6ft. llin. 
-, mean  .. vs» so» lbsft. Zin. 
Diameter of cylinders, high-pressure 57in. 
- » low-jx essure a 
Stroke of piston... «. oe oe 
Pull Power. Half Power. 
Pressure of steam in boilers (average.. 581b +» 58tb. 
Vacoum in @ondenser .. .. +s +» 5 o bad 
Revolutions (inean) minute... .. o» 75°47. 
Sr prmiote whater small) .. 250660, .. 17S5Ib. 
es S875Ib +» S725 Wb. 


” : hl ’ 
indicated horse-power .. .. +» ++ 2148 horses .. 935 horses, 
: of vessels in knots .. .. « 15125 o> 11 °036. 

f screw (Griffith's two- 
) = oe 8h 8s oe oe oe a Se 
Pitch of ditto -. 2 ss + os ov 2 
Temperature in engino-room =... +» 75 deg. Pab. 

@Q) Trial to Test the Consumption of Coal at Frill Power. 

Date of trial 2nd June, 1870. 


Indicated horse-power Me os 2018 horses. 
Coal consumed perhour .. -- 4000 Ib. 
Do, per indicated horse-power per 
a.. = ay Oh s.. oo oo COR 
@.) Trial to Test ths Consumption of Coal at a 10-knot Speel of the Vernal. 
Date of trial 3 .. «2 +. + 20th June, 1870. 
Indicated borse-power .. +. +. +» 660 horses. 
Coal consumed per bour = .. +. 860)lb. 


Ditto perindicated horse-power per br. 131b. 





Coal capacity of bunkers .. .. «. 240 tuns, 
Numberof days steaming at a 10-knot 

speed on the coal contained in the 

bunkers be be We oe te. ve 
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THE KIDSGROVE BOILER EXPLOSION. 


(For description see page 376.) 
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Socrery or Encrxzers.—At the last ordinary meeting of the | commercial prosperity of Great Britain, and further, that the | Tae Roya AGRICULTURAL Socrety’s SHow.—This show, which 
Society of Engineers, held on the 13th instant, William Adams, | abuses which attend the present patent system as now administered | is to be held this P ierd at Oxford, will open on Monday, July 11, 
Esq., president, in the chair, the adjourned discussion on the eo are capable of removal by suitable amendments in the laws, and | and will close on Friday, July 22. The trials of fixed steam en- 
‘On the Patent Laws,” read.by Mr. W. Lloyd Wise, on the 2nd | that, therefore, all practicable means should be adopted for | gines, &., will commence on the first day, and will extend to the 
of May, took place. The following resolution was proposed by attaining this important object.” Amongst the visitors present féth. During this time the implement and trial yard will be 
Mr. Lewis Olrick, seconded by Mr. Field, and carried, viz.:— | who took part in the discussion were Messrs. Macfie, M.P., | open from 9 a.m. till6 p.m. After the 18th the show-yard will 
“That in the opinion of this meeting the granting of exclusive | Webster, Q.C., John Imray, W. N. Lawson, W. W. Wynne, | open at eight in the morning, and will close at seven in the 
privileges of limited duration for the encouragement and reward | Campin, Murdock, &c. &c. Mr. Frederick Alexander Baumann, | evening. It is much to be be me that the climate will be more 
of inventors tends largely to promote the industrial progress and ' of the Vauxhall Ironworks, was balloted for and duly elected. | temperate than it was during the show last year at- Manchester. 
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FOREICN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM, Xavier and Borvzav, Rue de la Banque. 

.—Mesars. A. ASHER and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.Px 


- Industrial,” Preciados 49 y 51. 
NEW YORK.—Witimer and Rocers, 47, Wassau-street. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 














TO OORRESPONDENTS. 


*," For the benefit of numerous correspondents, either anxious to 
become naval engineers, or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- 
pression for August 23rd, 1867 ; while the latter will obtain full 
particulars in THE ENGINEER for March 11th, 1870. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

A. P. a We cannot understand your note. 

B. C. L.— We are much obliged by your letter and good opinion. 

R. T. T.— Your question is very comprehensive, We will make inquiries and 
will help you as far as we can. 

ALOoRIO.— You probably mean the waste plate from nail cuttings by machinery. 
The flbres would generally go lengthways the strips. We should advise 
you to apply to the firm for the agency. 

Omeca.— Jn your case you have simply to take the difference of the pressures 
% the two heads of water for the actual pressure on the opening; or, 

= a/2g (h—h,), in which h—h, is the distance between the upper and the 
lower water level. 

Correction.—Mr. Abrahams, whose name was mentioned in “* Birmingham 
at Work” as a percussion cap manufacturer, writes to say that he simply 
makes the shells of percussion caps, but does not charge them. Similarly 
he makes wetal cartridge cases, d-c. 

8. S.— We should recommend you to write to a publisher of engineering works 
and endeavour to make terins with him, either to buy vour MS. or to pub- 
lish it on your responsibility, he taking a share in the profits. Probably 
other suggestions would occur to you upon consideration. 

Sropent.— The best source of information we know on hydraulic cranes is to 
be found in Sir W. G. Armstrong’s papers on this subject, and those of one 
or two others read before the Institution of Mechanical Engineers (Birming- 
ham). As regards the position of “‘ Student ” of that Institution, we would 
advise you to write to Mr. Marshall, the Secretary, Birmingham, for we 
know of nothing of the kind. We believe you are confounding the Institu- 
tion of M.E.’s with the Institution of Civil Engineers, 

R. 8. W.— (1) A minimum of clearance should be left, just as in any ordinary 
exhaust or compression air pump. Ay The best form of air compressing 
engine is that first introduced by M. Sommeiller, for compressing the air 
Sor the Mont Cenis tunnel boring machines. The piston works in water, 
and is thus easy to keep tight, while the cylinder is kept cool. He has since 
been copied by Bergstroem, Low, Doering, and others, in this principle, 
as embodied in their air compressors, Descriptions of these, besides the 
Mont Cenis tunnel engine, have been published, and only require a little 
industry to find out. 

*,* Several late correspondents next week. 





A CORRECTION. 
(To the Editor of The Engineer.) 
Srr,—We notice in your paper of Friday last a short account of the 
ing of the Merrybent and Darlington Railway, wherein you mention 
. Quelch as the engineer. The works in connection with this railway 
were entirely d us, and executed under our direction, Mr. 
only for about twelve months as our resident 


W. B. Quelch ha 
engineer. We be obliged by your inserting this in your next 
issue. Nimmo anpD Mac Nay. 
21, Abingdon-street, Westminster, 8. W., 
June 15th, 1870. 


MEETINGS NEXT WEEK. 

Rovat Untrep Service IxstituTion. — Evening mooting, Monday, 
June 20th, at 8.30 p.m.: Instead of the paper advertised to be read by 
Captain T. E. Symonds, R.N., on the instant, the discussion on 
Captain Hoseason’s paper “‘On the Necessity for an Extension of our 
Naval Transport Fleet for Military Purposes” will take place. 


Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 


from the office on the following terms ( paid in advance) :— 
bn we (including doublenumber).. .. .. £0 158. 9d. 
Yearly (including two double numbers) .. .. .. £1 lis. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
wili ve made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each . The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 


be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tak ENGINEER, 163, Strand. 








MARRIAGE. 


On the 9th June, at St. James’ Church, Clapham Park, Witua 
Fawcett WichTmaN, Esq., C.E., to Marta Georciana HENSLow, third 
daughter of the late Rev. RicHaRD MarrTIN. 
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STEAM ON COMMON ROADS, 

Waar is the true reason that we nowhere see the steam 
engine used to any extent for common road traffic ? 
There is Low no — in the whole range of prac- 
tical mechanics, and there is certainly no other problem in 
steam engineering which has taxed ingenuity so long, so 
much, and yet with such comparatively slight results. 
Almost innumerable inventors, dating from Cugnot, have 
been trying their hands at it for more than a century. 
It is true that their work has not been without 
some fruition. Steam traction engines now carry them- 
selves and their ploughing tackle in farm operations ; they 
are used for drawing heavy loads for short distances on 
special bits of road ; but that is nearly all. Road engines 
have never yet found general application in England ; and, 
after many different trials at various times, they have 
almost completely failed in France, in Germany, and 
America, The multiplicity of the romans 4 and 

















attempts in this direction is remarkable. We have 
Savery, and later Dr. Robinson, ten years before Cug- 
not’s trial, proposing the thing. Then Oliver Evans ; 
in 1784 Watt patented the application of his engine to the 
Pp ; William Symington tried it; and afterwards Mur- 
doch. Oliver Evans actually propelled an engine of some 
size. The most ingenious attempts were made by Trevi- 
thick ; and, after him, by Gurney, Gordon, Ogle, Dr. 
Church, and Dietz in France. The curious, and perhaps 
significant, point about the history of these attempts is 
that the principal ones were renewed with an interval of a 
generation between each. Thus, after the first schemes in 
1759-69, we find Trevithick working in 1802-4 ; Gordon, 
Church, and many more in 1832-6; and, lastly, Boydell, 
Aveling, and others, from 1855-65. We now have another 
ingenious plan, but, in spite of all that we have lately 
heard from Edinburgh about Mr. Thompson’s road 
steamers, we are not inclined—while we wish him every 
success—yet to make an exception in his favour. In the 
first place, they have not worked long enough ; and, in the 
second, we do not know the proportion that the excellent 
roads in and about Edinburgh have contributed to his 
success. In fact, isolated cases of the partial success of 
steam power on common roads can generally be traced to 
the good state of the roads in the given locality. 
Trevithick, the greatest genius amongst traction engine in- 
ventors, seems at first to have even believed that “ railroads 
are useful for speed and for the sake of safety, but not 
otherwise ; every purpose would be answered by steam on 
common roads which can be applied to every purpose a 
horse can effect.” In this there is, of course, an evident 
fallacy. The only reason that greater speed is obtainable 
on a pair of rails, with a locomotive and its train, than if 
the loccmotive and train were put on a _ road 
without rails, is that the rail offers a_ hard, 
smooth, unyielding surface, and that the ordina 
road offers a soft, rough, and yielding surface. If we too 
an ordinary train of a locomotive and carriages, turned the 
flanges off the tires, and placed them on an iron road, 
made with one smooth level surface—one long metallic 
table, in fact—we could evidently get the same speed on 
such a road—which we may suppose perfectly straight and 
sufficiently wide to get over the difficulty of our want of 
flanges—as on an ordinary line of railway. As soon, there- 
fore, as a locomotive and train were got to run on rails, it 
might have been seen clearly that the locomotive steam- 
engine did not want improving, but that, in order to put 
steam power on roads, it was the roads that wanted im- 
proving. In fact, only a year or so after his patent for 
1802, Trevithick came to the conclusion that steam car- 
riages could not be placed on common roads before com- 
mon roads were radically improved and rendered able to 
bear heavy loads without giving way and increasing the 
draught to an impracticable amount. Some of the more 
able later inventors of traction engines saw this, more or 
less clearly, and attempted to e the engine carry its 
own railway, though we are not aware that even Boydell’s 
traction engine and endless railway are now anywhere in 
practical use. After making the most successful road trac- 
tion engine of any, we now see Messrs, Aveling and Porter 
taking the lead in the production of steam rollers, 
Briefly, the whole future of the application of steam to 
common roads clearly lies in the improvement, not of the 
engine, but of the road. In the same way as rails must 
be laid down before running the locomotive, so must com- 
mon roads be rendered able to bear heavy weights, and 
have given them a hard, level, surface, one approaching as 
nearly as possible that of the rail table. The nearer this 
condition of hardness is approached, the more extended 
will be the use of steam on common roads. 
These premises being granted, the solution of the old 
roblem of applying steam to common roads is simply to 
found in the general use of the steam road roller. The 
steam roller must precede the steam traction engine. Ex- 
perience shows that this process of road-making and main- 
tenance gives us a hard level surface, not liable to sink 
and take ruts under the wheels, and affording more 
than sufficient adhesion for propulsion with smooth wheels. 
The ibility of applying steam in this way would give 
us what might be termed a universal tramroad, rendering 
available for steam power our 200,000 miles of macada- 
mised roads. Much in this sense was a passage in a late 
ublic speech of such an experienced engineer as Sir 
Fomph hitworth, in which he pointed to the improve- 
ment of common roads rather than an extension of tram- 
ways. The roads are there, and their ee by the 
process, instead of involving an outlay of capital, actually 
greatly reduces the cost of their maintenance. In our 
ial case the employment of an engine on common 
roads, able to move about with facility, also means the 
application of steam to the conveyance of stone from the 
various deposits along the road; to breaking it up and 
taking it to the required spots before rolling it down. Of 
extraordinary value would these applications of steam be 
in countries with such dear labour as that of America. 


THE THAMES STEAMBOATS. 


Lonpon is a city of contrasts. The great centre of 
wealth and of all the refinements and luxuries that follow 
in its train, it has yet its city Arabs, whose squalor and 
wretchedness would di a Hottentot village, and its 
eastern districts, whose monotonous and unbroken poverty 
makes the heart of every honest r by ache. The 
source of every great enterprise destined to.change the face 
of either the old world or the new, it is yet the home of the 
most insensate conservatism, clinging to old habits, old 
ideas, old systems condemned by all the common sense 
of a hundred: years ago.. Ru ing with eager haste, 
north or south, after the objects of its earnest pursuit, 
its multitudes still put up with street blocks, ugh 
restive gas companies, or incompetent vestries, or 
broken-winded cab horses, or through the freaks of omni- 
bus companies, or a thousand other hindrances just 
as curable as hunger at a well- board. Let a 
citizen with taste and wealth build himself a com- 
mercial palace that adorns his street, ten to one but his 
neighbour refuses, on any terms, to remove the ugly, 





’ . 
dingy pile next door which has been an eyesore for genera- 
tions. The metropolis maims or slaughters her citizens daily 
in the streets, but then she provides the most comfortable of 
almshouses and the most wonderful of hospitals. She has the 
most gorgegus of lord mayors, the most renowned of alder- 
men, the most active of vestries, the most potent Board of 
Works, lords many, and officers more; but if your dust- 
man is restive, who shall say how he is to be reduced to 
reason; or if the Brighton Railway carries you through 
the most pestiferous of stenches day by day, and year by 

ear, whence shall come the remedy? Most advanced of 
iberals are we of the City, and have bearded sovereigns 
and baited Papists from the days of old; but as for adapt- 
ing our City government to the wants of to-day, we should 
as soon think of it as of giving up the Lord Mayor's old 
state coach. We have “ purified ” the Thames, but it is at 
the cost of polluting Barking. We have built a noble 
river wall, but then we hand a good portion of the 
in to the Duke of Buccleuch and the Metropolitan 
istrict Railway. We have spent some three millions on 
a noble palace for our river but it is all going to 
decay because we would not have a man at two pounds a 
week to see that decent stone was used in its construction. 
We employed the best talent the country could furnish to 
design and build our palace, and now we hand it over to 
“the noble savage” to do with it as seemeth good in his 
eyes. We have recently erected the handsomest of bridges 
across our river, but then we had taken care to have the 
ugliest of structures to run by its side. Our noble Thames 
is the trading highway of all nations whom we tempt by 
the chances of gain; but are there anywhere such 
scoundrels ashore who waylay the helpless visitant, cheating 
him, plundering him, an a peniely unchecked by law 
or police? Could even the most worldly-wise native 
undertake to visit a vessel lying midstream without being 
lundered by the boatmen? But what do our rulers! 
t seems scarcely reasonable to expect they should protect 
native or foreigner. 

Of all the mean, shabby, disreputable things, embodying 
the discomforts, the helplessness, and the ugliness of a 
bygone day, commend us to our river steamers, We have 
banished our old ramshackle piers—at least the most out- 
rageous of them—thanks to the Fmbankment, but alack for 
the boats that come alongside the new structures. It is 
not fate, but the Citizen Company, that condemns us to sit 
on a blazing deck, or to descend into a stifling hold, 
knocking one’s head withal at its depressed entrance, and 
against its low ceiling at every step, unless rejoicing in a 
stature of five feet nothing, or blessed with a flexibi- 
lity of the spinal structure beyond the wont of most men. 
Why the Thames boats should not have the comfort of an 
awning on deck in hot weather is inscrutable to us, or why 
the cabins of these boats should not be easy of access, and 
comfortable when reached, we really cannot tell, except 
that such reasonable attentions to the wants of passengers 
are not after the ways of Englishmen, till they are com- 
pelled. There seems to be a residuum of insular surliness 
even in the members of a metropolitan company, which says, 
“We carry you people to be sure, and we will make our 
dividends out of you ; but as for studying your comfort, 
or dealing with you in a suave and pleasant way, not a bit 
of it: we will just be civil enough to decoy you into our 
dens, and then our spleen and bile shall scatter spray over 
you, and expose you to the glare of the sun, and cramp 
you in low cabins, and disgust you with the sean of 
all ugliness, and the absence of all elegance, use we 
delight in it, and the masses were designed by heaven 
for the sport as well as the support of the few.” 

A Thames steamboat is easily capable of every deside- 
rated appliance. She might be roomy, lofty, airy, shel- 
tered, abounding with convenience and comfort ; she might 
even be elegant, built with good es correctly 
planned, adapted to all the needs of her traffic; she might 
even further be beautiful with art in her fittings, and art 
in her decorations, and art in her appliances. And well 
would it repay some one to inaugurate this new era. The 
old manner is said not to have paid very well—pity if it 
had. The new would, nevertheless. 

It is hopeful to see just the scintillation of a sign that 
even the Citizen Steamboat Company will be compelled to 
“move on.” Formerly to get from the Temple Pier to 
London Bridge one had to take one boat to St. Paul’s 
Pier and another to the Surrey side. The Metropolitan 
Railway has already cured that. The same boat now goes 
the whole journey. We accept the sign as the opening of 
anew epoch. The spirit of competition is working over the 
“silent highway,” from time immemorial the manor of 
monopoly. Let the Metropolitan Railway get to London 
Bridge, and compete along its whole line with those old 
weet creatures of “Citizen boats,’ and sundry other 
signs of healthy competition will soon appear. Taste, 
progress, even self-interest were powerless to effect 
the work that bnds at the first touch of com- 

tition. We are not without warm hopes before very 
ong to have the pleasing duty of presenting to our readers 
drawings and descriptions, not of a new and luxurious 

acht for the Khedive, or even of a more elegant though 
i luxurious steam yacht for her Majesty, but of a 
handsome and commodious Thames penny steamboat. 


THE LAWS OF SEWAGE AND OTHER FERTILISERS. 


NorwitHstanp1x¢ all that has been said on the subject, 
the utilisation of sewage by irrigation is a process very much 
misunderstood, and there is danger lest a prejudice should 
be raised sufficiently powerful to prevent the progress of a 
great sanitary and agricultural reform. ; 

In the first instance, we will refer to some rather curious 
facts which may seem to tell against the principle we are 
defending, and which might be turned to great account by 
the opponents of sewage irrigation, though the facts, so far 
as we are aware, have not yet been prominently brought 
forward. : 

Every reader in his rural rambles will have noticed that 
pasture land is frequently dotted about with tufts of grass, 
growing in rich luxuriance, but which seem gp A 

lected by the animals feeding in such fields. 
any phenomenon will be found to arise on pastures 
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where there are cows only, or horses only, Where cows and 
horses feed together, these lumps of grass, which give the 
field an untidy appearance, are not perceptible. The ex- 
planation afforded is as follows :—Grass fertilised by cow- 
dung is repulsive to cows ; grass fertilised by horse-dung 
is repulsive to horses } but contrariwise, grass fertilised by 
horse-dung is acceptable to cows, and grass fertilised by 
cow-dting is acceptable to horses. Hence, if both classes 
of animals feed together, the pasture is cleared, but not 
otherwise. The question arises whether there is not here 
some law of nature which forbids that an animal should 
feed on vegetable matter built up from the excreta of the 
species to which the animal belongs. Chemistry would 
say that the elementary bodies which enter into the consti- 
tution of a plant are the same, let the source of such atoms 
be what it may; yet, on the other hand, it is well known 
that the flesh of an animal is affected by the character of 
its food. There is “ one flesh of men, another flesh of beasts, 
another of fishes, and another of birds.” Yet “ while all flesh 
is not the same flesh,” who has not tasted fishy pork and fishy 
birds? May not, then, the tissues of a vegetable be affected 
by the nature of the food upon which it has fed? Maynot the 
essential atoms and the specitic structure be associated with 
compounds varying according to the character of the source 
whence those essential atoms were derived? A given volume 
of water in the Thames may have obtained part of its bulk 
from the liquid sewage of a town ; the sewage itself may 
have been thorough y oxygenised, so as to have entirely dis- 
appeared ; yet certain nitrates and nitrites existing in the 
water of the river will show that its previous history differs 
from the antecedents of a stream among the Welsh moun- 
tains, The nitrates may or may not be injurious, but, in 
any case, their presence is a peculiarity. May not some 
peculiarity attach to plants according to the nature of the 
manure on which they were reared? It may be said that 
the cow or the horse is simply repelled by the smell of its 
own dung, and has no real distaste for the grass. The 
answer is, that the aversion continues until some consider- 
able time after the disappearance of the dung, although 
the dislike becomes less marked as time goeson. Certainly 
there is this peculiarity from the very commencement, that 
each animal will feed on grass fertilised by the dung of the 
other, while refusing that which its own dung has fertilised. 
Carrying this law, if it be such, into a higher grade, are we 
to say that man should reject the wheat reared by the 
sewage of towns? Should he also reject the flesh of animals 
reared on sewage farms? With regard to the meat ques- 
tion, we may observe that the horse eats the grass fertilised 
by the cow, although the cow itself eats grass fertilised by 
the horse. By parity of reasoning, we may argue it is safe 
for man to eat the flesh of a bullock which has been fed on 
Italian rye grass, even though that grass were fertilised by 
town sewage. If we are rightly informed, cows and other 
animals are very unwilling to graze where sewage manure 
is fresh on the land. This aversion exists until the manure 
has well sunk in the ground, after which all quadrupeds 
will feed readily on the produce. When cows are fed on 
Italian rye grass, the grass is generally, if not always, cut 
in the field, and conveyed to the cows, the animals being 
kept in sheds. Thus the animals are fed with the cleanest 
portion of the grass, popes. the land to be irrigated 
with sewage distributed by open carriers, and not by means 
of the hose and jet. So far, the animal is tolerably sure to 
be fed on vegetable matter which has thoroughly assimilated 
the sewage elements. This may, in some measure, answer 
the objections of Dr. Letheby and Dr. Cobbold, whe argue 
that if sewage is applied to land where animals are fed on 
green crops, a very serious effect will be produced upon the 
animals so fed, and upon human beings who eat the flesh 
of such animals. Nature seems to have given a discrimi- 
nating appetite to the cow, and, we may presume, to other 
animals also, so as to guard against the peril which other- 
wise might prevail. Our information is less complete with 
regard to the sheep than iu the case of the cow; but, we 
may ask, whence arises that minute “ lumpiness ” of the turf 
on the downs where sheep alone are fed? May it not be that 
these animals have an aversion similar to that of the cow 
and the horse ; and, being equally dainty with them in this 
respect, may be equally cautious in reference to sewage ? 

But if safe with regard to flesh, is man equally secure in 
feeding direct on a sewage-grown vegetable? Perhaps 
this question is partly answered by the fact that where 
town sewage is not employed, something equally filthy is 
often used as a fertiliser. The extensive and inevitable use 
of manure proves that very disagreeable ingredients may 
help to produce agreeable and wholesome food. If we may 
not use any manure at all, the fertility of our fields must 
cease. If we may use one kind of manure, why not an- 
other? If the plant can thrive on the manure, why may 
not the animal thrive on the plant? The disgust of the 
cow and the horse for the produce of its own manure has 
its limits, and those limits seem to show that when manure 
is thoroughly assimilated offence ceases. A soil sodden 
with sewage, or in any way overstocked with the elements 
of sewage, may possibly be unfit for the growth of wheat. 
But, on the other hand, excess of manure, of whatever sort, 
might be held as dangerous, The true principle appears to 
be this: That sewage should be applied in moderation, so as 
not to declare its presence. It has been the common fault 
first to take a quantity of sewage, and in the next place to 
try and “ get rid of it.” Under such a mode of treatment 
the land deluged with sewage has become a itive 
nuisance. Many respectable authorities have a notion that 
town sewage is so highly diluted that a large quantity 
must necessarily be used ; but the result belies the argu- 
ment ; forthe land refuses to take so large a dose, The ex- 
cess of sewage lies upon the ground and pollutes the air. A 
nuisance is created, and it is a law of nature that where 
sewage is wasted a nuisance shall be experienced. The 
utilisation of sewage really means that the sewage shall 
be “ used.” When sewage is “used” its power of offence 
ceases. Dr. Letheby refers to Croydon as an example of 
sewage irrigation; but it isa bad example, Dr. Letheb 
states that the subsoil water at Croydon is so mingled wi 
sewage that the wells arethereby polluted. This is just so 
much waste. The sewage ought to be in the plants, and 
mot in the wells. 





Referring again to the phenomena of the pastures, we 
would observe that each ie of is an instance of 
waste. Who would think of covering a field all over with 
cow-dung two or three inches deep, so as to hide ever 
particle of earth? And why should there be such a deptl 
anywhere? If the cow-dung were mingled with water until 
it had the strength of ordinary town sewage, and were then 
distributed over an area sufficient to absorb it, so that in 
twenty minutes no smell should be perceptible, and if 
liquid manure of this description were applied only once in 
the course of several days, would there be any difficulty in 
feeding cows on land thus treated? Would not the 
in such a case resemble that which grows when the ordinary 
cow-dung has not only disap but has really entered 
into the constitution of the plant? All the phenomena we 
have mentioned seem to enberes one lesson, namely, that 
every inch of ground demands the restoration of that which 
it first gave up, and that to spread on one inch the manure 
belonging to two is a waste and a misapplication which 
natural laws resent. Further, we may allow that the rule 
is particularly strict in those cases where the animal is its 
own fertiliser. Asa corollary it may be asserted that the 
use of town sewage does not preclude the employment of 
other manures, natural or artificial. There is particular 
reason to believe that, in the case of wheat, other manures 
beside town sewage are needful in order to bring the plant 
to perfection. 





LETTERS TO THE EDITOR. 
(Continued from page 374.) 


NAVAL ENGINEERS, 


Sir.— Had ‘‘ Only an Engineer” adopted the more manly, if not 
wiser, course of your correspondent of May 20th, and resigned in 
disgust, previous to writing his extravagant growl, he would at 
least have saved himself the discredit which always follows the 
breach of that wise but unsavoury maxim which he quotes, even if 
he could not have spared his delicate feelings the shock of thus 

ublicly exposing the indignities to which he has been sub- 
ected. 
. I have read and re-read the letters of your correspondents, not 
only to try to ascertain what it is they really wish, what tangible 
complaints they desire to put forward, but if possible to discover 
the frame of mind in which the writers sat down, with the idea, I 
resume, of endeavouring to gain some redress for such acknow- 
edged evils, 

“Resigned in Disgust,” who, notwithstanding his capacity for 
grumbling, as indicated in his professed ability to “fill the whole 
of your week’s paper,” &c., writes by far the more sensible letter. 
Although, at the risk of being classed by ‘‘Only an Engineer” 
among the ‘‘certain parties,” I cannot help smiling at his state- 
ment of the nature of the examination engineer students have to 
undergo. ‘‘A severe examination in the whole circle of the 
sciences.” Credat Judeus! He thinks that engineers should be 
still better paid, that they should be permitted to mess, and to 
smoke, and to go on shore in the same boats with other officers, 
and lastly that they should not be expected to make rudder yokes, 
or boats crutches, or the still more private articles of sewing 
machines and bedsteads for superior officers, 

It must be acknowledged that there are here very just causes of 
complaint, and yet, except in the cases of pay and mess accommoda- 
tion, how can the Admiralty step in to remedy them? It is 
utterly impossible by any number of circulars to compel men who 
consider that there is necessarily something mean and degrading 
in the duties of an engineer to treat the members of that pro- 
fession with the consideration of gentlemen, It is a pity, no 
doubt, and a shame, but it is true. It is only one phase of a much 
larger social question, which is not confined exclusively to the 
navy. The assumption that there is really anything ungentie- 
manly in the profession of an engineer is of course silly and stupid, 
but while such a notion is entertained its effect will be unplea- 
santly manifested in spite of circulars, even though they conferred 
the rank of admiral on junior engineers. The fact is, amelioration 
in this respect can only be gradual, and it will surely take place 
as more liberal and enlightened views find their way into the 
service, accelerated to a great extent, no doubt, by those very 
examinations which appear to have assumed such a portentous 
character in the mind of your correspondent. 

With regard to pay, I confess that the claims of the engineers 
can hardly be considered as settled as yet ; still the recent changes 
in this respect have been far more liberal than any previous ones, 
a fact which it is scarcely just either to ignore or forget. As to 
messing with the other officers, both your correspondents appear to 
have been some years in the service, consequently they must know 
that this question of messing has been more than once under the 
consideration of the Admiralty, and that the principal and 
strongest opposition to the change has come from the junior 
engineers themselves. ‘‘Only an Engineer” may call this ‘‘dis- 
paragement of the juniors,” but is it not true? and, if so, is it just 
to charge the Admiralty with it as an offence? 

I have termed your correspondent’s letter an extravagant growl, 
but as Iam a chief engi he will, doubtless, not be very sur- 
prised thereat. He asserts that the ‘‘chief engineers have inflicted 
a lasting injury on themselves by disparaging their juniors.” I 
don’t like descending to the tw quoque style of argument ; I may, 
however, be permitted to ask what kind of advantage he expects 
to derive from disparaging his seniors? It is not true that chief 
engineers, as a rule, disparage their juniors, and he states, with- 
out the shadow of a foundation for the assertion, that the regula- 
tion in reference to the “‘ time” which engineers may count was 
the direct result of such constant disparagement. He asserts, too, 
with no more truth than in the former instance, that the “‘floating 
factories” were introduced at the instigation of the same ‘‘ certain 
parties.” I am not interested to know who the “officers of high 
rank” may be whom your correspondent thus designates, nor am I 
concerned to defend the practice of employing naval engineers in 
these factories, still I am confident that by whomsoever the idea 
was originated it was not intended to ‘*degrade the educated 
engineer from his | position,” &e. 

But “ Only an i ” anticip indignant answers, Well 
he may, though in the illustration he has given in support of his 
sweeping charges he again shows himself unwilling, or perhaps 
incapable, of doing common justice to the Admiralty or to anyone 
else. Possibly there may be amongst engineers cases such as he has 
designated as ‘A, B,C,” and “‘X, Y, Z,”—though why the X, Y, Z’s., 
should also always come in for the ‘‘sickly wives and families,” I 
don’t quite see, Still, his silence as to the fact that the present 
Admiralty have set their face against any such ee for the 
future looks very like a a veri. He is considerate enough 
**not to condemn all the ¢hief engineers in the navy.” Let him 
thank heaven that the tyranny he has so long groaned under has 
left him even this small modicum of modesty. 

Both ‘* Resigned in Disgust,” and *‘ Only an Engineer” seem to 
class the grievances of which they complain under two categories : 
those they suffer from the chief engineers, and those for which 
they hold the Admiralty —— Here, again, I do not feel 

coneerned so much to defend a body so capable of defending 
itself as the Admiralty is, as to relieve the class I belong to from 
the imputations cast upon them oy eat correspondent, I donot 
oy that the Admiralty have done all they might do for our class— 
all that is needed to be done—most not. f recog 
however, ih what they have done 0 far @ spitit to whfch We have 
long been spirit of justice—a desire to act fairly and 
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& determination to make arid to keep the navy efflcient, Int 
recognising this spirit on their part, I perceive also the necessity 
for the reevognition on outs of the difficulties they have to contend 
with, a — which will compel us to acknowledge that time 
is a needful element in the changes which are still required: 
Whether “‘ Only an Engineer” is justified in constituting himself 
the mouthpiece of the class, as he does, when he se confidently 
8a “What we want is simply as follows,” is e ingly 
doubtful. I would ask—Who are the we? Are the “ certain 
parties” included? Are all the chief engineera excluded with: the 
exception of the ‘‘ some” whom he so condescendingly pats on the 
back ? Surely it can scarcely be the ill-used and disparaged juniors 
who want to count all time servéd since 1847, or to enter as sub- 
lieutenants. I have nothing to say against these propositions in 
themselves, except, perhaps, that just at present the request is 
rather premature. 

With regard to No. 4, I am certain I speak the sentiments of a 
large majority of the chief engineers when I say that they would 
prefer not to trust their case in the hands of so rash 
and intemperate an advocate as ‘‘Only an Engineer” has 
shown himself to be. As to the “abolition of the steam 
reserves,” wiser heads than his are puzzled what to 
do in this matter, and not the least part of the puzzle is how the 
** practical study” which *‘ Only an Engineer” seems to admit 
many of them need is to be obtained. He would let it depend on 
the “time and means” of the engineers themselves. hat he 
understands wy “practical study ” I scarcely know. The intention 
to reduce the lists so as to keep officers on more coustant andactive 
service is a far more likely method of imparting that skill which 
many of the juniors, notwithstanding their acquaintance with the 
‘* whole circle of the sciences,” do undoubtedly require. Your 
correspondent, however, concludes what I have termed an extrava- 
gant growl with some remarks or threats, which are really so dis- 
creditable to us as a class, that I feel compelled to repudiate them 
with all the indignation I can express. He tells the Admiralty, 
“*TIt is useless for them to issue circulars calling upon enginecrs 
to devote their energies,” &c., and that they need not rely ‘* on the 
co-operation of the engineer officers,” &c. I know too well from 

ainful experience how ignorance and incapacity (in spite of a 

oolley’s certificate) can render the best plans putes: still I 
feel certain that the engineers of the navy will, as a body, indiy- 
nantly repudiate threats such as these. Lut worse remains, He 
warns the Admiralty to ‘‘ beware in time of war, of the men who,” 
&c. I know not what term to apply to this threat. I scarcely 
dare to trust myself to say what I feel at such an imputation 
being thrust upon the class to which I belong. It is false. The 
engineers are not traitors. J. H. E. 


TUBULOUS BOILERS, 

Sir, —We would not willingly intrude upon your valuable space, 
because, in so doing, we might probably elicit many cffusions,"the 
prominent characteristics of which would discover a great de- 
ficiency of practical experience, accompanied with prejudice, and 
tinged by self-interest. We think these conclusions are justified 
by the letters which have already appeared in your columns. 

We scarcely think the only object of ‘‘A Sufferer from Ex- 
plosions” i: to obtain information, or his letters would not exhibit 
such invidious comparisons, and evident misrepresentations of the 
principle of our boiler, therefore we think he may be dismissed. 

We believe your correspondent, Mr. E. Mirchin, to be 
theoretically correct in his opinion as to the circulation in the 
** Field” and Galloway boilers ; yet from our varied and extensive 
experience with other tubulous boilers, we can assure him practice 
would much modify his theory. We do not believe his comparison 
of the circulation in Root’s boiler with others to be at all correct, 
because experience proves the water rapidly circulates in a per- 
fectly natural manner, without the aid of ‘‘ appliances,” “‘internal 
tubes,” or (what was perhaps not happily expressed by *‘ Engineer”) 
subterfuges. We must, however, thank Mr. Mirchin, for perhaps 
unwittingly describing the circulation of the water in our ‘ Safo 
and Sure” boiler. He states: ‘‘ When a water tube in a steam 
boiler, placed either perpendicularly or in an inclined position, ia 
acted upon by the heat of the furnace, the water contained in the 
tube tends to rise by reason of becoming heated, and consequently 
specifically lighter ;” and again he says, ‘‘If the water tube com- 
wunicates with the main boiler at both ends the circulating tubes 
ean be dispensed with, as the ascending current flowing out at the 
upper extremity of the tubes will be replaced by a current of 
water entering at the lower extremity.” These quotations partly 
explain the circulation of the water in our boiler. The real action 
is as follows :— 

When we first commence taking steam from the boiler there at 
once arises a difference of water level varying from 10in. to 12in., 
or l4in. between the front and back of the boiler, increasing or 
diminishing according to the demand or amount of steam 
generated ; not only is there this difference of altitude tending ta 
produce a rapid circulation, but if we further consider that in a 
60-horse-power boiler, working at pressure of 601b., 480 cubic 
feet of steam pass from the upper tubes to the engine, the major 
part of which is generated in the lower tubes, it must be evident 
to the practical observerthat the only other requisite necessary to 
produce thorough circulation is provided in the peouliar form and 
arrangement of the heads or circulating chambors at both ends of 
the boiler, which form or arrangement, on the steam rising 
from the lower tubes through the lower passages of each of the 
front heads, ejects it with great force two-thirds of the way down 
the tube to which its upper or return passage is connected, which 
ejectment is greatly increased in force by concentrating the con- 
tents received from the two lower passages into one upper 
passage, 

The great impetus of this return action produces a thorough se-~ 
paration of the steam from the water, whilst adding considerably 
to the force of the current already passing down the tubes by 
reason of their inclination. The steam rising to the front of the 
boiler possibly carries with it a little water, which in its course 
through another head to a higher tier of tubes is submitted to a 
repetition of this forcible separating action ; of course theaction of 
all the heads is the same, andis repeated from four to six times, 
aceording to the number of tiers of tubes above the water level. 
This explains our guaranteed freedom from priming, and gives a 
circulation, with breaking up of the water, and consequent libera- 
tion of the steam, equal to the Warsop-aero system. 

From our experience we have no hesitation in asserting that the 
passages provided for the introduction of the water from ane tier 
of tubes to the tier above it is ample; and, from reasons given 
above, chcking is impossible. Perhaps your correspondent may 
have omitted to notice that they are provided at bath ends of each 
tube. 

It only remains for us to mention there is at the present time 
9000-horse power of this boiler at work in various parts of the 
world—under all circumstances—used for almost all purposes at 
ressures from 30 Ib. to 150 lb. ; that in not one case has « boiler 
m returned, while they are giving the greatest satisfaction, and 
have replaced in several instances, in England, tubulous boilers of 
other manufacturers, 

We are prepared to erect upo1 the premises of any first-class 
firm in the United Kingdom a boiler of from 50 to 100-horse power 
for experimental purposes, on condition that these experiments 
are carried out by the be gw! engineering authorities, and the 
boiler is purchased by s firm if proved a success. 

C. Asbury, Manager. 

The Birmingham Patent ‘‘Safe and Bure” Sectional Wrought 

Tron Boiler Company, 28 Heneage-strect, Bitmingham. 





wake by which the Tel h Acts of 1868 and 1869 are ex- 
to the Channel I has been issued. It gives the Post- 





master-General power to purchase any of the existing lines to the 














Jews 17, 1870. 


THE ENGINEER 


888 





BRITISH ASSOCIATION OF GAS MANAGERS, 
(Concluded from page 368.) 

WEDNESDAY, JUNE STH. 
hé members veassombled this morning; Mr. Ohren in the 


hair. 


Tue EconomicaL PuRiFIcaTIoN oF Coat Gas. 

A paper on this subject was read by Mr. Alfred Upward. It 
chased chiefly of a description of the plan lately invented by 
Mr. F. C. Hills, of Deptford. His plan (said the author) is to 
make the ammoniacal liquor produced at gasworks of sufficient 
purity to become a cheap ana effective purifying agent for de- 

riving gas of its sulphuretted hydrogen andcarbonic acid, The gas 
iquor being made on the works is always ready for use, and when 
urified is run through the common scrubber, and the gas allowed 
tin the usual way) to pass up through the scrubber. It then 
comes in contact with purified ammoniacal liquor, which deprives 
it of its impurities, and thus the desired result is obtained and 
all expense of excessive labour is avoided. The mode Mr. 
Hills employs to purify the gas liquor is as follows :— He uses a 
series of stills or vessels placed one above another, which vessels 
are partly filled with the gas liquor to be purified. The gas liquor 
runs through these vessels by »»eans of connecting pipes from the 
top to the bottom ; in the bottom vessels the gas liquor is caused 
to boil. By this boiling the carbonic acid and sulphuretted hydro- 
gen in combination with the gas liquor, are driven offj to a great 
extent, and also a little ammonia; these products are caused to 
pass into the liquor in the next vessel above, by which the 
ammonia vapour is mostly absorbed, but not the carbonic acid or 
sulphuretted hydrogen ; and by passing these products in like 
manner through the whole series of vessels the ammoniacal vapour 
driven off from the boiling gas liquor is absorbed by the gas liquor in 
the higher vessels, and the carbonicacid and sulphuretted hydrogen 
are left free to pass away whenever desired. ‘The hot purified gas 
liquor, as it runs out, heats the cold gas liquor which is to be 
purified by passing in opposite directions through a series of pipes, 
so that very little heat is required for purifying the gas liquor. 
If wished, the whole of the gas may be purified entirely by this 
gas liquor ; but as the quantity required would be considerable, it 
is perhaps best to purify the gas about two-thirds by this process, 
and then to finish the purification with oxide of iron. When the 
purification of gas is effected by means of liquid in scrubbers it 
omes of great importance to secure a good spreader of the 
liquid over the surface of the media contained in the scrubber. 
Mr. Hills has contrived @ new spreader, by means of which the 
liquid to be used can be eaused to spread quite evenly, and in the 
exact proportion required, over every part of the surface of the 
media contained in the scrubber, so that no one part shall have a 
greater proportion of putifying liquid than another. By this 
means a minimum quantity of liquid can be made to do its maxi- 
mum quantity of work. It thus appears that the present plan 
promises all the advantages of the old wet purification, whilst at 
the same time the products of the improved method are valuable, 
and will pay for their removal, and in addition be a source of profit 
to the gas company. It is simple in operation, and the gas manu- 
facturer has at his own command the purifying agent required. 
This plan is now being experimented upon by Mr. George Livesey, 
who was the inventor of a plan somewhat similar. As to the sur- 
face required, it is expected that the present scrubber surface at 
the South Metropolitan Gasworks will be sufficient to purify 
the gas made at those works, so that in adopting Mr. Hills’ new 
plan no additional expense will be incurred at that station in 
purifying surface. ’ 
On SCRUBBERS. 

In connection with the communication by Mr. Upward a paper 
was read by Mr. Livesey on scrubbers. After reterrmg to the 
various methods of scrubbing formerly in use, Mr. Livesey pro- 
ceeded to describe some of the modern plans of charging or fitting 
the scrubber, and of distributing the water or liquor. ‘he follow- 
ing, he said, may be stated as the principles to be kept in view : 
(1) That the gas should travel as slowly and freely as possible, 
and therefore with the minimum of pressure or resistance. (2) 
That in its passage it should be brought into contact with the 
largest possible wetted surface. (3) That inorder to comply with 
No. 1, the scrubbing material should occupy as little as possible of 
thespaceinthescrubber. (4) That the scrubbingmaterial should not 
be liable to get choked with tar and naphthaline, and consequently 
not require charging. (5) That in order to obtain strong liquor 
the water should be distributed equally all over and in very small 
quantity, this being also necessary to avoid impoverishing the gas. 
The most common method of,feeding scrubbers at,the present time is 
with coke, as above described. The chief objection 1 have to make 
against it is not as to its effectiveness for removing ammonia, but 
that it gets choked with tar, &c., and must therefore be emptied 
and refilled. At one large London works the scrubbers 
are changed twice a year; in my case they will go for about 
two years. There is one now in use ldft. Gin. diameter 
and with only 40,000ft. an hour passing through it, giving between 
4in. and 5in. pressure. The gas is thoroughly condensed, but as 
500 _—— of liquor per hour has been passing through this 
vessel, a considerable quantity of tar has been deposited in the 
coke. At the City of London Works, where Mr. Mann has worked 
his scrubbers very successfully for many years, they require 
changing very seldom indeed; but he passes nothing through them 
but water, Another objection to coke is that it occupies so much 
of the area or cubic contents of the vessel charged with it. If a 
vessel of 1200-cubic feet content is filled with coke, the interstitial 
space is 610ft., or, say, one half of the whole. The relative pro- 
portions will vary to some extent with the size of the pieces, but 
my experiment was with the coke in its ordinary state. ‘This rule 
of course only applies when the coke in a scrubber is quite 
free from tar, &c., and when in that state the gas passes slowly 
and freely ; but when the coke becomes choked to such an extent 
as to show its effect on the pressure gauge the interstitial space 
must be reduced very much, when the gas must pass very quickly, 
while the water or liquor probably flows down two or three small 
channels instead of gently working its way through the whole mass, 
as it does when the coke is clean. It therefore comes to this: if 
the gas is thoroughly condensed, and nothing but water is used, as 
at the City Gasworks, coke answers the purpose admirably, and 
lasts for an indefinite time ; but if tar to any extent comes in con- 
tact with it, either from imperfect condensation, or where the gas 
is washed with liquor which deposits its tar in the coke, the result 
will be that in a longer or shorter time the coke must be changed, 
which is a great nuisance. At some places brickbats are used. 
The remarks about coke apply equally here : the bricks probably 
lie closer, and therefore in thin respect are inferior tocoke. Broken 
pottery has been tried, but it did not succeed ; it fills up too much 
of the space, and forms a succession of cups or dishes which catch 
and retain the tar liquor, Drain pipes of different forms and sizes 
have also been with success. That form and arrangement 
which is found most useful is now in work at the Phoenix Gasworks 
at Vauxhall, Three layers of 2in. unglazed drain pipes are placed on 
each of the two trays; these pipes stand on end, and consequently 
offer no resist, to the of the gas, which is divided into 
agreat nutaber of small s while the water or liquor is spread 
over a large surface, and I should think there could be no risk of 

this ment becoming choked. Boulders or pebbles are also 
used, and I believe answer very well, though they are difficult to 
ee many places; they are weay hooey, and take up much space. 
is one other which, much consideration of the sub- 
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surface than any of the others, The material ina oubie 
less space, and there can be no question about th® 
freeness with which the ed passes, which is moreover divided into 
a vast number of such streams, that with the rolling sort of 
motion that fluids assume, caused by friction in passing over sur- 
faces (somewhat rough as these are), every doy | of the gas must 
be brought into contact with the wet surface of the boards over 
and over again. To fit up a scrubber on this plan the wood re- 
quired is as follows: The boards are cut from deals or planks 9in, 
or llin, wide and 3in. thick. I use planks, and with nine dee 
euts divide them into ten thin boards about jin. thick. The small 
upright blocks, which are nailed between the boards to keep them 
a proper distance apart, are lin. by sin. ; while to keep each tiersepa- 
rate from those above and below it, and to serve also for sleepers or 
joints, I use pieces l4in. or 2in. square. With this plan care must be 
taken to prevent the gas going up all in one place, and to attain 
this I fix a sort of inverted trough made of ljin. boards, which 
covers the inlet, and extends across the bottom of the scrubber, 
The gas escapes from this trough through a number of small aper- 
tures in its sides, and is thus distributed with sufficient uniformity. 
The fitting of the boardsis now proceeded with; the first tier is laid on 
the bottom tier of sieves which used to carry the coke, and ticr above 
tier is filled until the vessel is nearly half filled ; a space is then left 
of about 2ft.6in., when another succession of tiers is laid which fill the 
remaining half, and on the top is placed cocoanut matting to spread,the 
water. I am now fitting up a scrubber 15ft. Gin diameter, and 
28ft. high ; in it will be placed twenty-two tiers of these boards, 
258 in a tier, which will expose a surface of over 128,000 square 
feet, or within a trifle of three acres, and at the same time in each 
tier of 188 cubic feet, the boards occupy not more than 60ft. 


foot 


to 65ft., thus leaving 120ft. for the passage of the gas; 
the » in fact, in the part filled by them take up one- 
third of the space, leaving two-thirds for the gas. But what 


is the result? My system of working is to pass the gas 
through three scrubbers. I have four, and so use three, 
but find two are sufficient with this plan of filling up; the 
first two supplied with a large quantity of liquor, and the last 
with asmall quantity of water. ‘he greater part of the ammonia 
is absorbed by the liquor, which consists of that from the con- 
denser as well as that from the water scrubber (by this means it 
is increased in strength to 10 oz. or 11 oz.); the remaining am- 
monia is quite removed by the use of from five to six gallons of 
water in the last scrubber to the ton of coal, or iardly more than 
half a gallon to 1000ft. of gas, the liquor so produced being 
from 7 oz. to 9oz. strength after passing through the wood 
scrubber ; while the same vessel filled with coke required three or 
four gallons more water to the ton, and produced liquor of only 
3 oz. to 5 oz, strength. The arrangement of thin boards is, there- 
fore, about twice as good as the eoke. I have endeavoured to 
ascertain the average amount of surface exposed to the action of 
the gas when coke 1s used, but from its irregularities cannot arrive 
at it correctly, having been obliged to estimate in order to make a 
comparison with the surface exposed by other materials, such as 
drain pipes and boards. The result, as nearly as I can make out, is 
as follows, the only uncertainty being in respect to the coke :— 
Taking the cubic foot of the space occupied, I find coke gives about 
eight and a-half square feet oi surface ; 3in. drain pipes, 17ft ; 2in. 
drain pipes, 21ft. ; boards as above described, 31ft. ; coke occupies 
one half the space ; 3in. drain pipes, one-third ; 2in. drain pipes, 
four-ninths ; boards, one-third. Distributing apparatus : First comes 
the Barker’s mill, which was used for a number of years with 
varying success, but was liable to several objections ; among them 
the holes being small were often stopped up, and the machine 
would not revolve in consequence ; then for lightness it was made 
of brass tube, which, under the action of ammonia, speedily cor- 
roded. But, supposing these defects overcome, the instrument 
possesses great advantages, one being that if it can be kept going 
it distributes the water or liquor very equally, and, being self- 
acting, all gearing or machinery is avoided. In the mill now in 
the room the danger of the holes stopping is avoided by making 
them larger, about 5-léin. diameter; they are so arranged that 
each hole in its circle has to supply liquor to twenty square feet of 
surface. Corrosion is prevented by using tin pipe, which lasts 
three or four years with liquor passing euek it; longer with 
water. The miil works on a steel centre at the bottom, but the 
top has a steel spindle working in a small hole in the top plate; 
while to see that it is at work a notch is cut in the top of this 
spindle, which takes hold of a corresponding projection on the end 
of another spindle, at the top of which is a T, which, projecting 
above the scrubber, and revolving with the spreader, shows whether 
the latter is working properly, Instead of a gland a water joint is 
used, through which the spindle works without friction. The mill 
will work for from three to six months without any attention. At 
Exeter a Barker’s mill of wrought iron pipe with four arms is 
found to answer the purpose admirably. 
quantity being too small to turn the mill, an intermittent stream is 
needed, and instead of the tumbling box a square or round vessel 
holding seven or eight gallons is fitted with a valve at the bottom, 
the spindle of the valve reaching to the top ; a float slides on this 
spindle, which rises with the water, and when at the proper 
height lifts a weighted bell-crank, which in its turn lifts the valve; 
as the box empties itself the float sinks, and by its weight causes 
the loaded bell-crank to return to its original position, thus closing 
the valve and shutting off the supply of water until the box is 
again filled. The Gurney jet has already been mentioned. Fixed 
perforated arms of iron pipe require no description ; they were 
commonly used, and are still in some places, Another plan is with 
a series of troughs arranged a short distance apart, and branching 
out on both sides of a large centre trough, such troughs being kept 
nearly full of liquor, and having a great number of notches cut in 
their edges, while in these notches are laid pieces of loose cotton or 
wollen material, the theory being that the liquor is meted up by 
capillary attraction, and flows over in small quantities falling in 
drops in the scrubber. This 1s a very pretty theory, but I very 
much doubt whether it will continue to work weil. I should 
think the capillary action would soon be stopped with the tar. 
The ordinary revolving arms turned by machinery require véry 
little notice. The difficulty has been with the small holes ons 
corroded, and to avoid this Mr. Trewby devised a system by whic 
this inconvenience was actually obviated. He used two spreaders 
revolving on their own centres, and the spreaders themselves also 
revolving on a circle half the diameter of the scrubber; the 
spreaders had each two arms, the liquid or water issuing only from 
the ends. The result was that by this double motion the water 
was distributed in a series of eccentric circles over the whole area 
of the scrubber. Theoretically, as much was discharged in the 
small area of the centre as in the larger area of the circumference ; 
but, practically, it pppeess that this inequality was of no percep- 
tible importance. This leads to Mr. Main’s invention, a model 
of which is in the room, He uses two spreaders like the last 
described, but they have fixed centres, and only one arm, the 
whole being moved by gearing. The water falls not directly on to 
the coke, but ona revolving circle of brushwood, which catches the 
water distributes it very equally over the coke. Somewhat 
more falls in the centre than at outside, but Mr. Main has, by 
simple arrangement of a pair of eccentric wheels, provided for a 
perf equal distribution if necessary, which can hardly be, 
seeing suceess with which he works. His 
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of 8ft, each, instead of threo, believing that the highly ow 
Sentrated liquor that would be produced would probably a 6 
portion of the sulphur compounds which give so much trouble, 
and the increased height would require less water to absorb the 
ammonia. I have also on the table a model kindly lent by Mr. 
F. C, Hills, which, if perfect regularity of distribution of the 
water is required, effects it with mathematical precision. The 
uses of scrubbers are first to remove ammonia, which they will do 
perfectly ; the ammonia in its turn absorbs a very large quantity 
of sulphuretted hydrogen— not less than half the total quantity ; 
these have also been looked upon as the best and most hope- 
ful means of reducing the sulphur pounds, but the inst of 
the gas referees who are engaged in investigating the sulphur 
question, with a view to determine a maximum for this impurity, 
a number of experiments have recently been made in seven of the 
large gasworks of the metropolis, with a view to ascertain the 
effect of serubbing on the sulphur compounds other than sul- 
phuretted hydrogen. The result of these experiments were most 
unexpected and extraordinary. Washing the gas with liquor 
has of late been looked to as the most hopeful means of reducing 
the quantity of these troubl nds of sulphur. But the 
above-mentioned experiments appear to contradict this expecta- 
tion ; for out of the seven sets of experiments only two showed a 
greater quantity of sulphur compounds in the gas on leaving the 
scrubbers than on entering them. In consequence of the startling 
character of these results the referees have instituted a further 
set of experiments of the same kind, as well as in regard to the 
effect of the purifiers, whether lime or oxide of iron. 

Mr. Warner explained the construction and exhibited a model 
of a scrubber which he had devised sume years ago, upon some- 
what the same principle as that adopted by Mr. Livesey. Instead 
of placing the boards vertically he arranged them obliquely, by 
which means he found that the liquor did a much larger amount 
of work, He had, he said, no complex arrangement on the top 
for distributing, as he found that by weans of a small series of 
troughs the water flowed from board to board. It was a very 
powerful scrubber, and he had used it since 1866, 

Mr. Upward said he had experienced the same difficulty as that 
mentioned by Mr, Livesey, viz., an increased quantity of sulphur at 
the outlet of the scrubbers, which he thought might be due to the 
coke employed. In ali probability Mr. Livesey’s method would 
remove that difficulty. 

Mr. Harris said that at his works some twelve years ago a patent 
was brought in operation by Mr. Lamming for purifying gas by 
ammonia, His process was to purify the ammonia by oxide of 
iron, and wash the pure caustic ammonia. The plan did not 
thoroughly succeed. It was found very difficult to bring the 
caustic ammonia in contact with the gas. Since then great im- 
provements had taken place in the distributing apparatus. There 
was not the slightest doubt that ammonia would act as a perfect 
purifier of gasif it was urst purified and then brought in contact 
with the gas. 

Mr. Upward said that the method described in his paper was 
very different from Mr. Lamming’s process. 

THE MANUFACTURE OF TAR PAVEMENT. 

Mr. T. H. Methven, of Bury St. Edmunds, read a paper on this 
subject, stating that in most provincial towns there were two 
important bodies of men—the paving commissioners and the gas 
directors ; the one pledged to keep the rates low, and the other to 
keep the price as low as would enable them to provide the statu- 
tory dividend. As one means of insuring a cheap supply of gas 
was to create a greater demand, and obtain a better price for the 
residual products, the author had great pleasure in introducing 
a subject the adoption of which would be advantageous to both 
those bodies. In some counties, such as Yorkshire, where stone 
was abundant, tar pavement would receive but little attention ; 
but in the eastern and home counties, where the same conditions 
did not exist, tar pavement was a desideratum, It might be made 
of the ordinary cinder dirt produced in gasworks, of shingle, or 
of a mixture of both. The material was burnt in heaps like ballast, 
and when hot was mixed with hot tar. In practice he made a 
small fire of coke on the ground and covered it with cinder dirt or 
shingle. When this layer was hot another was added, and so on, 
in succession, until a large enough heap had been provided. The 
tar was boiled in an iron copper, and when hot mixed with the 
hot material from the heap already described, in quantities of two 
bushels at a time, in about the proportion of one gallon to every 
bushel of cinder dirt, and slightly less than a gallon for the gravel, 
It was turned over and over with the shovel until every part of 
the material had got a covering of tar. He then passed the whole 
through asieve witha gin, mesh and part of it through another with 
atin. mesh, and put the wholein heaps till required for use. Before 
the pavement was laidan edging should be provided about 2in. thick, 
and projecting 2in. above the surface of the ground to be covered, 
which should be tolerably even. It was advisable to have the 
ground near the kerb well trodden on or rammed before the pave- 
ment was laid, otherwise there would be an unseemly hollow near 
the kerb. In laying, the rough stuff was put down first, and rolled 
until tolerably firm ; then the second quantity was put on, and 
then the third ; and when the whole had been levelled a little of 
the finest material was sifted on, and a little fine white shingle or 
Derbyshire spar sprinkled on the top. The whole must be well 
rolled. The best roller was a water ballast roller, which at first 
is used without ballast, and well wetted to prevent adhesion of the 
material, and when the pavement was slightly consolidated the 
full weight should be applied. For heavy cart traffic the material 
should be made of shingle. Both descriptions of pavement are 
laid best and most easily in warm weather, and should be rolled 
when the sun has warmed it well. Though apparently a simple 
manufacture, there wasa little difficulty in ascertaining the propor- 
tion of tar to gravel and cinder dirt. He could not recommend this 
pavement too much, as it was cheap, wore well, and could be easily 
repaired. The colour, which now could be made to equal York 
flag, and the smell for some time after it was laid, were the only 
objections to its use, It could be laid with a good profit in any 
district at 1s, 4d. per square yard, and besides being a boon to the 
public, who must otherwise walk on gravel, was a great advantage 
to gas companies, providing a remunerative outlet for their tar, 
which often otherwise must be sold at a low price to distant dis- 
tillers. A paragraph in the Z'imes stated that it was proposed to 
have the streets of London with stone laid in asphalt instead of 
lime grout. This was just a mere systematic application of the 
above described plan, for the tar by being boiled and thrown on hot 
does became an elastic asphalt. 

In the discussion which followed the reading of the paper, 

Mr. Livesey said this was a subject on which they wanted in- 
formation. He had been trying for years to get a good tar pave- 
ment but had not succeeded. Mr. Methven had explained so 
clearly tne right way to do it that he and many others would now 
be enabled to succeed. 

Mr, Iron said her Majesty’s Government had been in the habit 
of using tar pavement to a very large extent. The material used 
in London is asphalt ; they get Seyssel asphalt from Italy, and that 
was a rather better material than tar. 

Mr. Anderson said he was so much pleased with what he saw at 
Nottingham that he determined to try it for a considerable 
quantity of pavement he had to do at their own gasworks at 
Dover. They wrote to igi eg and got a man who had & 
thorough experience of that kind of work. The matter was left 
in his age Soy he made both foot-paving and cart-road pavi 
over their whole works. They were quite satisfied with it, 
ree which it up. Dover had in things te walk a with small 
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what the gas company was doing, and asked ission to do a 
art of a public pavement where a new church had been built. 
hey obtained permission, and the work proved so satisfactory that 

next year the same person was engaged to do nearly the whole of 

the paving of the side paths that had not hitherto been — 
and, so far as he could judge, it was perfectly satisfactory. It wan 

a capital paving, and a paving that ee each one of them in 

their several localities to take some trouble in introducing. It was 

very difficult to get public bodies to move, but by incessant appli- 
cation they could overéome their inertia. For cart-road pa 

this system was equally applicable. In making an experiment o’ 

this kind they should insist upon having a concrete foundation at 

the ory 4 The history of all good road making depended 
upon a good foundation. They might make a road as good as they 
liked at the surface, but if the bottom substratum was apt to yield 
the chances were hollows would be formed, water would get in, 
and when the frost came it would expand that water and destroy 
the road. The best system in the world might be condemned 
through want of proper appliances in the execution of it. The 
Seyssel asphalt was a very extraordinary substance. The streets 
of Paris had been for a great number of years largely paved with 
that substance, and last year he saw them doing it on what ap- 
peared to be a perfectly novel plan. Formerly they used to put it 
on in a liquid form, but now they had discovered that the same 
matter ground into fine powder and heated to such a heat as could 
be well borne in the hand, put down in the shape of that dry 
powder in the warm state and rolled, became in a couple of hours 

89 hard that carriages could pass over it. All these pavements 

were, in his opinion, far superior to stone, even if they got stone 

cheaper. They were agreeable to walk upon. In very warm 
weather they would yield a little, but if properly executed they 

did not melt sufficiently to form marks that the next foot-mark did 

not obliterate. No harm was done to the pavement when a good 

solid foundation was given. One agreeable feature in the pave- 
ment was that it dried immediately almost after a shower of rain. 

The water ran off, and, as soon as ever the atmosphere became of 

a dry character, the pavement was quite dry. This was a matter 

they should each take up in their several localities, because it was 

not only a great convenience to the towns, but was a mode of dis- 
posing of a waste product which was not always profitable. 

Mr. Church said Mr. Methven stated that tar paving was more 
economical than stone. No evidence was before them in support 
of the statement, and he doubted its accuracy. He had something 
to do with public bodies in these matters, and they always found 
York pavement was decidedly thecheapest and most durable pave- 
ment that could be used, There was an immense amount of 
friction on pavement generally, and even with York pavement it 
was astonishing how soon it wore. Then the appearance of the tar 
pavement was very objectionable. A town covered with tar pave- 
ment presented a most sombre and unpleasant appearance. He 
did not think people who lived in towns paved in that manner 
could be at all of asanguine temperament. (Laughter.) Another 
objection was the difficulty of repairing, and as persons connected 
with gasometers frequently disturbed the roads, to the annoyance 
of the public, that was an important question. He had seen 
bricks tried of various kinds, but in the end always found that 
such pavement wore out in one third of the time of stone. Seyssel 
asphalt was remarkable stuff, but it was quite as dear as stone. It 
was found in practice that where they substituted anything equal 
to stone it was quite as expensive. He questioned whether tar 
pavement would be more economical in the end, because duration 
must be considered as well as first cost. 

The President : Can you give us any particulars of the duration 
of the different pavements, stones and tar? 

Mr. Church said ordinary stone pavement lasts about ten years, 
we., it required taking up and dressing, and could then be relaid. 
Bricks would last about half that time. He believed asphalt was 
fully equal to stone. A very good specimen of asphalt was that 
laid down on the French system near the Bank, and cer- 
tainly so far as it had gone it was asuccess. There was a diffi- 
culty lately with the telegraph people. They had to carry their 
lines of telegraph there, and they were trying, as far as they could, 
to get out of the road, because there was a difficulty in repairing 
it. 

Mr. Dunningsaidthat at Middlesbrough the cost of flagging with 
Yorkshire stone had been from 4s, 8d. to 5s. a superficial yard. 
The cost of the Staffordshire bricks was 3s. 6d. The 
cost of the tar pavement, which had been made very much in 
the same way as described by Mr. Anderson, was 1s. Those were 
prices that had been in vogue for the last fifteen years. He laid 
down tar pavement in one locality ten years ago, and to all appear- 
ance it was as good now as the first year it was laid down, with 
this slight exception: it was an elevated footpath supported by a 
low retaining wall, and thathad given alittle, so aebaliand had 
formed just inside the kerbstone. The whole of the rest of the 
asphalt was as good as it was the first day it was laid down. They 
had not experienced any difficulty about the pipes. It certainly 
required very great care on the part of the men in repairing it, but 
if they were careful the repair was quite equal to that of flags or 
bricks, because in nine cases out of ten in taking up and laying 
down flags they were chipped, and they seldom got the same good 
joint with flag and brick that they did with asphalt. With regard 
to telegraph wires there could be no difficulty, because they might 
lay allthe wires under the bed of the kerbstone. The 1s. a yard 
left a ip | good profit, and they could judge whether it was not 
to their advantage to encourage the making of tar pavement. 

Mr. Meade said that they in the south had a still better case 
than the last speaker. In this part of the country the York flag- 
ging cost very nearly 9s, the square yard ; so that tar paving was 
very much cheaper in proportion than in Middlesbrough. 

Mr. Jones said the pavement at Dover cost 10d. a yard when 
made, That included cartage of material, and if the material was 
close at hand they could do it for 6d. or 8d.ayard, The piece 
Mr. Anderson referred to was put down three years ago, and was 
as good as it was when first put down. A practical stonemason 
said he was ‘perfectly satisfied that tar pavement would last very 
much longer than flagging. It was always desirable to distil the 
tar so as to take off the corrosive oils, otherwise it would not 
have the diffusive property which was necessary. 

Mr. Broadhead, of Grimsby, said tar pavement had been laid 
down there at 1 per yard, while flagging cost 4s. 6d. They 
were now laying down several miles of tar pavement. It was pre- 
pared in the following way :—The contractor got the gravel from 
the coast, sifted it, and took out the rough gravel ; that was put 
into crude tar. He then went to the gasworks and the factories of 
the town and got all their ashes ; these were put through a sieve, 
then put into ovens, and then mixed with the crude tar. He picked 
the footpaths (kerbed with 4in, kerbs) up about 2in. deep, laid on 
the rough gravel that has been already in tar, rolled that, and then 
put on the fine ashes that had been saturated with tar. This was 
rolled down, and was then sprinkled with Derbyshire spar. A 
pavement costing 13}d., and lasting ten years, was economical in 
towns where flagging cost 4s. 6d. At onetime they had a difficul: 
in getting 4d. a gallon for the tar; the contractor now gave 3s. 6d. 
per barrel of twenty-six gallons, and they could get 14d. for the 
surplus quantity from the distillers. 

Mr. Livesey, of Ventnor, said he was town surveyor of that 
place, and was well acquainted with the —— asphalt. Tar was 
a very valuable material for pavement, and its success would de- 

md very much upon the manner in which it was mixed and 

id ; and the nearer they could assimilate its condition when laid 
to that of the Seyssel — the greater would be its success, 
The asphalt was obtained from a limestone in the Jura mountains, 
The limestone was thoroughly saturated with this kind of mineral 

tar, and it was all ground down together. If grit or sand were 
introduced into tar pavement along with shingle it would render 
it of a much more binding character. There was a larger applica- 
tion of the asphalt in Trafalgar-square, and the wear was almost im- 
——. If managers and engineers of gasworks were to study 
t material a little more, and the mode of obtaining and using 


it, the experience so gained would be of great advan in intro- 
en | tar pavement, which he should like to see adopted uni- 
versally. 


Mr. Anderson said they were favoured with the presence of Mr. 
Ellison, of the Paris Gasworks, who wished him to say a few 
words in more detailed explanation of what had been stated about 
the Paris asphalt. Mr. “Sharch fancied that people who could 
admire dark pavement must be of a sombre disposition. He 
joined issue on that proposition, for it appeared to him that the 
man who could not enjoy the sombre aspect of the pavement must 
be too sombre, and that the man who could had more elasticity in 
his nature than the man who could not. Butit was not nece 
that the paving should have this sombre character. e 
had seen it beautifully granitified, if he might so say, 
on the top by fine particles of Derbyshire spar, an 
whether sombre or not when it had the spar upon it 
it was a sparkling pavement, far superior to anything to be 
got in the way of stone. Passing from that Mr. Ellison wished it 
to be stated that the asphalt in the streets of Paris was not the 
pure asphalt which was put down on the foot-pavements ; but the 
whole of the limestone with the asphalt combined was ground up 
into a fine powder and distributed in the way mentioned, and 
instead of being rolled was stamped with warm stampers. 

Mr. Methven, in reply, said cart roads could be made by using 
large stones only, about the size of walnuts, without any inter- 
mixture of cinder dust at all. Sometimes they might fail in mixing 
it, but it was a matter of experience. He had a road laid for two 
or three years with this tar pavement, over which he had carted 
between and 5000 tons a year. and it stood very well. Wherever 
there were gasworks they could make a very good foot-pavement 
merely with the breeze, simply heating it and mixing it with 
tar. That did not always answer when there was a hot exposure, 
but some shingle mixed with it would make it hard. Mr. Church 
had referred to the want of evidence as to its durability, but after 
what the speakers had said he must be satisfied on that point. As 
to the question of repairing, this was very easily done. They only 
wanted the stuff, and then any labourer could do it if it was left 
a little higher than the old pavement ; so that allowance was made 
for the settlement of the material, in a short time they would not 
be able to discover the joint. There was no difficulty in mending 
it, because the stuff could be kept on the work for months without 
receiving any serious injury. 

Mr. Foster (Secretary to the Society of Arts) said her Majesty’s 
Commission for the International Exhibition to take place in 
1871 were anxious that he should bring before this meeting the 
nature of that exhibition, and hoped that they might have the 
aid and assistance of gentlemen belonging to this Association in 
making that exhibition as successful as possible. In the division 
of manufactures which included machinery and raw materials 
there was a division of scientific inventions and new discoveries of 
all kinds. It was hoped that some gentlemen connected with 
their manufacture woul bring forward at that exhibition some of 
the various interesting inventions which were continually being 
made in gas manufacture. 


Davies’ IMPROVED RoTaRyY EXHAUSTER, 


A paper on the above subject by Mr. White, of Birmingham, 
who said he had been practically connected with the manufacture 
of gas exhausters for the last twenty-seven years, having per- 
fected the first machine that was brought into general public use. 
Seeing the great increase in the manufacturing of gas, his atten- 
tion has been called to the construction of an exhauster that 
would offer facilities for being carried out upon a large scale, and 
would work free and smooth with a small amount of friction, and 
also work at high or low velocity against a iderably higher 

ressure than was made use of in any of the ordinary gasworks. 





n carrying out the invention two ordinary cylinders were em- 
loyed, and arranged end to end, their axes being in the same 
Saket line; and between the cylinder a partition plate was 


secured by means of flanges on the abutting cylinders; each 
cylinder was closed by a lid, and had a rotating piston, the pistons 
being carried by a horizontal shaft passing through both cylinders. 
They were not fixed at the same angle; but the part of the 
greatest radius of the piston in one cylinder was situated opposite 
the part of the least radius of the piston in the adjacent cylinder. 
On the front of each cylinder a horizontal nozzle was fixed, in 
which the outlet parts or passages were made; sliding in the 
nozzles were plates, constituting stops or valves, the inner ends of 
the said plates bearing against the cylindrical surface of the 
rotating piston. Each sliding stop worked in channels made in 
the nozzle partition plate and cylinder lids. The channels were 
cut truly in the parts in the same plane as the face of the nozzle, 
and thereby formed a perfect bearing for the stops to work upon 
and prevent the escape of gas at these parts. These sliding stops 
when they were at the end of their inner stroke divided the space 
between the pistons and cylinder into two parts or chambers. In 
each cylinder and underside of the stop the inlet port for the gas 
is made, the said inlet port being always open, the outlet 
port or passage being made in the nozzle which opens into the 
cylinder on the other side of the stop. By the arrangment of the 


* pistons on their shafts the sliding stops and valves were alternately 


moved backwards and forwards in their nozzles, and the outlet 
ports thereby alternately opened and closed. The two sliding stops 
are connected together by means of links and levers working on a 
pivot, so that as the stop in one piston was moved outwards to 
close its outlet port, the stop in the other cylinder was pressed in- 
wardly against its piston to open its outlet port. By therevolution 
of the piston in the cylinder the gas which had been delivered on 
one side the stop was driven by the piston through the outlet port 
on the other side into the open nozzle. As soon as the piston had 
driven the gas in front of it from the cylinder, and was about to 
pass the sliding stops, the outlet ~ in the nozzle was closed by 
the said stop, and the gas which had entered the cylinder on the 
other side of the piston and stop was prevented from escaping 
through the outlet. On the continued rotation of the piston 
another volume of gas was forced out of the cylinder, and so on. 
The inlet and outlet ports being narrow channels, the whole length 
of the cylinders admitted of a short cessation of the impelling 
action of the piston, and the gas that had been forced with the 
outlet main was prevented from returning by means of the sliding 
valves and stop covering the outlet port. It would be seen by ex- 
amining the drawings that the revolving piston is made to work 
in close proximity to the inner surface of the cylinder, and it was 
very desirable that there should be a ready means of always keep- 
ing the revolving shaft in the centre of the cylinder, and by 
examining the model it would be seen that standard brackets were 
fixed outside the cylinder lids, for supporting the shafts, and were 
provided with a taper wedge cutter screwed at each end and 
passing through the bracket and under the bottom of the bearing; 
under the shaft a gauge is fixed, working on a pivot, somade that 
it would just under the shaft, and if at any time the shaft 
should wear down in the bearings it was only necessary to slacken 
the nut at the large end of the wedge and tighten the nut at the 
small end. The peculiar action of the motion in front of the 
nozzles always kept the inner ends of the sliding stops in close con- 
tact with the revolving pistons, irrespective of wear or packing—an 
effect that has not previously been obtained. It would be seen by 
the model and drawings that all the parts in the machine were in 
perfect balance one with the other, and consequently the power re- 
quired to drive it would be uniform. No exhausters yet been 
made that would perform the same amount of duty with an equal 
—. of power to drive it under different pressures. 

Mr. W. J. Warner, of South Shields, commenced toread apaper 
on gas meters, in which he went into their , dividing them 
into wet, dry, and inferential. port oe which was a very ela- 
borate was illustrated by a num! of models, but owing to 
its length the author was only able to reads ion of it, 





and Mr. George Anderson were elected vice-presidents; Mr. 
Henry Noel treasurer, and Mr. W. H. Bennett hon. sec. 
On the motion of Mr. Goddard, seconded by Mr. White, the 


chairman was requested to convey to Mr. Essen, the president, 
their expression of condolence with him and his family under his 


present affliction, 

The election of extraordinary members of the Association gave 
rise to a somewhat warm discussion as to the alteration of a rule 
whereby their privileges would be somewhat t was 
eventually determined to elect the proposed members in accord- 
ance with the existing rules, 

Dublin, London, and Leeds, were proposed as places of meeting 
for next year, but on the question being put to the vote it was 
decided to meet in Dublin. 

Votes of thanks were accorded to the authors of papers, &c., 
to the Society of Arts, and to the officers and chairman of the 


tion. 
The proceedings then terminated. 





BRITTAIN’S SPANNER. 


Tne spanner illustrated in the accompanying engraving is the 
enema of Mr. Frederick Brittain, of Bt. George’s Works, 
Sheffield. The engraving itself is sufficient to show clearly the 





construction of this tool, and it is only necessary, therefore, to 

point out that the chief advan’ claimed for it are the addi- 

tional strength given to the jaws by the propelling worm being 

ary in a recess at the outside instead of in an opening in the 
ead, and the power of turning a nut in a very small space. 
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799. CHARLES Hermann Rost, Gibson-square, Islington, London, ‘ Im- 
provements in the facture of lhable papers.”—l7th March, 





1870. 

1183. CuarLes Hartey Savory and WILLIAM RoBert BARKER, New Bond- 
street, London, ‘Improvements in the means of and apparatus for 
effecting fumigation, vaporisation, and inhalatiun, applicable to medici- 
nal and sanatory oo. ”"—23rd April, 187v. 

1322. THomas Banks, ditch, Worcestershire, ‘‘An improved needle 
wrapper.”—9*h May, 1870, 

1450. Josepa Scuioss, Cannon-street, London, *‘ Improvements in fasten- 
ings applicable to purses and such like articles.”—A communication 
from Paul Sormany, Rue Charlott, Paris.—19th May, 1870. 

1459. GeorGE GaTTron MELHUISH HaRDINGHAM, Great George-street, 
Westminster, ‘‘ Improvements in tobacco pipes and cigar holders.” 

1463. JuLEs JosepH Denovat, New Cross, Surrey, ‘Improvements in 
enveloping medicinal and other liquids.” 

1468. Gustav FiscHer, Brandenbourgh, Prussia, ‘‘Improvements in 
steam boilers, and in apparatus connected therewith.”—20/h May, 


1870. 

1470. Jutivs ARNoLDUs RyKE Van Den Berou, Southsea, Hants, “ An 
improved apparatus for saving property and transmitting messages in 
cases of disaster at sea,” —21st May, 1870. 

1480. JAMES MacQueEEN, Manchester, ‘Certain improvements in carding 
engines. 

1481. Witt1am Epwix Heats, Camden-road, London, “‘ Improvements 
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therefor.”—23rd May, 1870. 
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meat, vegetables, or other similar substances requiring to be minutely 
divided.’ 
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Great George-street, Westminster, 
Pp ts gas furnaces, and apparatus connected 
therewith, for the manufacture of glass; also partly applicable to 
regenerative gas furnaces generally.”—Partly a communication from 
Frederick Siemens, D; Saxony. 
1515. JonaTHAN Wricat Horsratt, Camden Town, London, “ Improve- 
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1521. RicHarD CaRDWELL Rosinsoy, Preston, I hire, ‘‘ Improve- 
ments in fire-grates.” 


1522. Jonn AppLeron and Ropert Crais Ross, Manchester, ‘An 
“improved process and apparatus for preparing and finishing printed 
rr. 


paper. 
1523. GeorGE Scnuck, Idol-lane, London, “An improved machine for 
watering and sweeping streets.”—A communication from I. Wetzlar, 


Berlin. 

1524. Davin Jones, Clerkenwell, London 
facture and treatment of coal gas for illumina‘ purposes. 

1525. GeorGe Luneg, South Shields, Durham, “ improvements in the 
treatment of Esparto grass and other fibrous materials.” 
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1529, WiLL1am Horton, Sheffield, ‘‘ Improvements in centre bits.” 
1530. Bensamin Cooper, Frome, Somersetshire, “‘ Improvements in looms 


for wea “ 

1531. Jonn oop, sen., Bradford, Yorkshire, and Henry Wattox 
WuitTexeaD, Holbeck, Leeds, Yorkshire, ‘‘ Improvements in machinery 
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1582. Witt1am Epwarp Newton, Chancery- London, “ Improve- 
ments in looms for weaving.”—A comm from Charles Piat, 
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1551. Hewri ADRIEN BonNEVILLE, ane Piccadilly, London, 
“Improvements in breech-| fire-arms.”—A communication from 

J Auguste Cesar Brun, Litge, Belgium. 
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treating fatty matters, and in 
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“ Electric telegraph 

1713. Henry Fiercuer, Old Hall-street, Liverpool, ‘ artificial fuel.”— 
11th June, 1867. 

1756. Wiii1aM Ropert Lake, Southampton-buildings, Ch y-lane, 
London, “‘Saws and saw ”—A communication from Ira Stillman 
rg Charles Noyes Brown, and John Mason Gross, Providence, 

Rhode Island, U.8.—15th June, 1867. 
1766. James Epwarp Boyce and Rosert HaRRIncTon, Birmingham, 


“* Umbrellas _—o J 1867. 
1717. Steraen WetLs Woop, Tis 


U.8., “ A 
ratus for elevating or mo ier, Be A ane Teer. ott 


1728. ALEXANDER MELVILLE CLARK, Chancery. “* Manufac- 
Fee ee ate lead ond, w therewith.” 
Tach June, 1867, Zt coveted therewith 


, Faavcts Buyan Baxen and Lrowany Lisp y, Sherwood. 
“Stretching or tentering, dc.”. isch Jone, 1807 anton 





Patents on which the Stamp Duty of £100 has been Paic. 


1439. Henry BEssEMER, Queen-street-; New Cannon-street, London, 
ure Goon 'Davipsox, Mugie ng rvulic apparatu. ‘Seow aed 
machinery employed therein.”—12th June, 1863, stasis 


1486. Marcus ESTHEAD, Lancaster, “ 
“isn Seenten” nto surfaces from wich they come be mawoseae i 


M71. Teomas Cares Marca, St. James’ Westminster, 
“<Ornamentation or decoration of uticles of hatin Be isth ome’ 


Notices raaageomemcdipekat ie Sy Patents. 
tug, ack damier hae, an” Cross, Surrey, “ * Breaking, heckling, streak- 
5. ALBERT WERKMEISTER, Berlin, “ Liquid meter.”—January 81st, 1870 








293. JAMES pomp Henry Gorpow, King’s College, Strand, London, 


300. FRaNcIs cme WanrToouss Hences, High-street, Bow, “‘ Mortising 

inachines.”—lst February, 1870. 
$23. Jouy 8 Whitcliffe-lane, Cleckheaton, “‘ Weights, measures, 
son wi, = Ep . G Wellington-street, Strand, “Boxes, 
ILLIAM EpwarpD GEDG . 
articles.” ”—A communication from mg Trottier. 


on and 
827. Henry Epwarp Newros, Chancery-lane, London, “Cu’ 
or working stone.” —A communication from Carl Friedrick Sc! keysen. 
—4th February, 1870. 
bog Gerorce Homes and Josepn WINTERTON, oe ae Gloves.” 
334. MicHAEL STELL, Hamerton Mill, Bradford, *S , twisting, or 
doubling worsted.” 
338. WiLtiaM Taomas Suaw, Manchester, ‘ lard.” 


* Preparing 
339. Leorpotp MEYER, Boulevard de Strasbourg, Paris, “‘ Ruffles and other 
articles of dress.” 
340. Hemvnicn Witrnort, Copenhagen, ‘‘Gas burners.”—5th February, 


1870. 
$45. Joun TYNDALE GREENFIELD, Pencester-street, Dover, “ Life slay 
347. Joun RaMsBOTTOM, Leeds, ‘‘ Registering the number of games played 


at 

351. Hermann WepDekinp, Great Tower-street, London, “‘ Straightening 
stamping out, shearing, and otherwise sha’ and treating iron, meee » 
—A communication from Gustave Piedbwuf.—7th February, 1870. 

360. Davip Rorison and Rosert Gitcurist Frviay, jun., Glasgow, 
“ Looms for weaving.” 

= Emm Krvuocer, Portobello, ‘ Re-utilising caustic soda lye.”—Sth Feb- 

1870. 

876. iS Cuanaas! Barpy, Boulevard de Strasbourg, Paris, ‘Colouring matters.” 

386. JoHN — jun., Rochdale, “ Washing or scouring and drying wool, 
&e.”—9th February, 1870 

391. GitBerT EcvILion, Boulevard Sebastopol, Paris, “Oscillating levers.” 

402, ARCHIBALD TuRNER, Leicester, ‘‘ Carpets.”—10th February, 1870. 

403. Jonn Imray, Great George- -street, Westminster, London, ““Subaqueous 
communications.” 

410. Ext Storr, Amos OcpEN, and Witu1am Cookson Starrorp, Ashton- 


er-Lyne, “‘ Clearers. 

414. RoBeRT CHANONY, Rue Jean Jacques Rousseau, Paris, ‘“ Playing 

416. Wir11am Epwarp Newrow, Chancery-lane, London, “‘ Bolting or sift- 

flour or meal.”—A communication from Louis Theodore Hippolyte 

Loron.—llth February, 1870. 

432. WILuiaAM TASKER, jun., Waterloo Ironworks, Andover, ‘‘ Elevating 
corn, hay, straw, &c.” 14th February, 1870. 

436. Jonw Weems and WILLIAM WEEMS, Johnstone, ‘‘ Metallic pipes and 
sheets.” 

437. Hewry BernovuLti Bartow, Manchester, “‘ Caskets for jewels.”—A 
communication from Jules Mathieu. 

438. Henry BERNOULLI Bartow, Manchester, ‘‘ Cases for bottles, glasses, 

tc.”—A communication from Jules Mathieu.—15th February, 1870. 

479. Louis Epovarp Pryrovunit, Boulevard Sebastopol, Paris, ‘‘ Gelatine 
capsules.” 

486. =. Russe.t, Aberdeen, “ Auxiliary screw propellers to sailing 
vessels.” —18th February, 1870. 

533. ALEXANDER Metvitte Ciark, Chancery-lane, London, ‘‘ Horseshoe 

--A communication from Daniel Dodge.—23rd February, 1870. 

605. ALEXANDER MELVILLE CLark, Chancery-lane, London, “‘ Railway car- 
riage wheels.”—A communication from Hiram Washington Moore, 
Francis Bloodgood, Charles Boughton Wood, and Frederick Wood.—l1st 
March, 1870. 

634. WILLIAM Henry Baitey, Albion Works, Salford, “‘ Boiler fittings.” — 
8rd March, 1870. 
800. Tuomas James SmrTu, Fleet-street, London, ‘‘ Holding stamps.”—A 
communication from G. Cliffe Hatch.- -17th March, 1870. 


825. Georce Kent, High Holborn, London, “ Carving fork and knife 
London, “ Bars, 


ner.” —19th March, 1870. 

856. ILLIAM ROBERT Lake, 
plates, and sheets of iron or steel.” a communication from John 
Absterdam. — 23rd March, 1870. 

937. Jasper CaPPER, Clifton Park, Birkenhead, ‘Chimney tops or caps.” 

946. Joun Nicaoves TaYLor, North Shields, “ Drawing nails, spikes, and 
bolts out of timber.”—3lst March, 1870. 

961. Freperick Fietp, Upper Marsh, Lambeth, Surrey, and Gustav 
a, a bui , London, “ Illuminating oils and solid 

hydrocarbons.”—2nd April, 1870. 

1017. Wic.1am Tuomas Hentey and Dawiet Spitz, jun., North Woolwich, 
“Non-explosive compounds.”—6th April, 1870. 

1023. Henri ADRIEN Bonnevitue, Sackville-street, Piccadilly, London, 
“ Astronomical instrument called the heliade.”—A communication from 
Francois Martin Pannetrat.—7th April, 1870. 

1270. ALEXANDER MELVILLE CLaRK, Chancery-lane, London, “ Traction 
and locomotive engines.”—A communication from James K. Lake.—3rd 
May, 1870. 

1325. Huon McEntee Warp, Loop Bridge Mills, Ballymaconaghy, “ &pin- 
ning or twisting flax, hemp, &c.”—9th May, 1870. 

= ALEXANDER McAuister, West India Dock- road, London, “ Ham- 


ist4, James Anthony GARDNER, Cumberland-road, Bristol, ‘‘ Signalling 
ween gers, guards, and drivers of trains.” 
1376. ‘on ODD, Oldham, “Spinning and doubling cotton. ”—13th May, 1870. 
1415. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “‘ Pigments or 
."—A communication from Marc Antoine Francois Mennons.— 

17th May, 1870. 

1482. Henri ApRIEN Bonnevitte, Sackville-street, Piccadilly, London, 
“ Wooden floors and wainscots.”—A communication from Edouard Maitre. 

1486. ALFRED Lono, Aylesbury-street, Walworth, Surrey, “ Regulating 
the flow or controlling the supply of water. "23rd May, 1870. 

1503. Jonn Henry JOHNSON, coln’s-inn-fields, London, ‘‘ Metal cop 
tubes.”—A communication from James Eaton.—24th May, 187! 

1515. JONATHAN Wricut Horsra.., Camden Town, London, * Ventilating 
mines.”—25th May, 1870. 

1597. Henry em, DanteL Guoisperc, and Cari Scneis, New 
York, U.S., “‘ Cut nails. 

1598. WALKER Vavuocun Putiiam, Kansas, U.S., “‘ Couplers for connecting 
and disconnecting railway carriages, &c.”—2nd June, 1870. 


All g any one ~ such applications 
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an prem npn tee their objections to such a) — 
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List of Specifications +—+ during the Week ending 


tith Jun 1870. 
3070, 10d. ; 3097, 8d.; 8099, aan 5108, 84. ; 3°04, 8d.; 3108, 2s. 6d. 3 
8109, 8d.; 3110, 8d.; S111, 8d.; 3116, 10d. ; 3126, 10d.; 3129, 10d.; 3130» 
8d. ;' $131, 6d. ; 3132, is 4d. ; 3138, 10d.; $135, 10d. ; 3137, 8d, ; 3139, 1s.i 
3153, 6d.; 3156, 8d , Bd. ; 8165, 18. dd. ; 8169, 10d. ; ‘S171, 8d. ; 3172 
9173, 1s. 2d. ; ‘thie. 10d. ; 3175, 6d. ; 3176, 4d. ; 3177. 10d. ; 3178, 8d. 3 ; 
3178, 4d. ; $182, 10d. ; 3183, Sd. ; 3184, 4d.; 3185, 8d.; 3186, 1s. ; 3187, 4d.; 
8188, 4d. ; 3189, 4d. ; $190, 4d.; 3191, 1s. ; 3192, 10d. ; sik ls. 4d; 3195, 
8d.; 3196, 10d. ; 3198, 8d. ; 3199, 4d. ; 3201, 4d. ; 4d.; 3204, 4d. 3 
3205, 8d. ; 8206, 10d. ; 8208, 64. 5 ;' 8210, 4d. ; $212, 10d; Sada 8215, 
4d. ; 3225, 8d. ; 3255, Gd. ; 3339, is. 


=*.«* Specifications will be forwarded by qe the Patent-office on 

at the amount of price and postage. 8 5s. must be 

by Post-office Order, at at the. Post-office, 5, —_ 

to Mr. Bennet Woodcroft, her Majesty’s Patent-office, ’So' 
dings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
She Atoie ay yoy? are made from Abstracts prepared expressly for 
‘He ENGINEER, at oes of her Dinjeste’s Commissioners of Patents, 
Class 1L.-PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, , ae. 
3409. B. Jonnson and E. z. Exuinctow, Chester, «Hydraulic cranes.” — 
Dated 25th November, 1: 


Sie tovetaioaeaen en te the head of the ram of the h er 
of w is 


, over which 


cna 
E 
E 
4 


e hydraulic cylinder 


one of the ey being over one of these sheaves, then 
over a tp ap Fey ey et 
y block, and soon. Afterwards the chain is led on a 


this second pulley block is only formed with 
one ve the is then passed under a 6 
pedestal, and led upwards to the of the crank. y 





a Barciay, Kilmarnock, “ Condensers.”—Dated 27th November, 


ber is drawn off. Another passage of 
pan ng d at a higher lever in the cond 

ber, and when the outer -in such chamber rises up to and above this 
opening, both water and air, and any uncondensed vapour that may be in 
the chamber, are drawn off by such opening until the water level! 
reduced below the lower of the said —_> after which air and un- 
condensed vapour only are tak off Gang it. 
3446. G. F. McFartanp, New York, U.S., “Rotary engines."—Dated 29th 

November, 1869. 

This consists, First, in the combination within a close chamber of a 
piston and wheel arranged to rotate together around two different centres, 
and in such a manner that one will drive the other for the purposes 
specified. Secondly, the engine, with constructed, combined, and 
operating together substantially as set forth for the purposes specified. 
3452. J. L. R. Bowrronsitte and J. B. Henne, Roizel, France, “ Motive 

power.”—Dated 29th November, 1869. 

The liquid sulphurous acid is to be evaporated in a generator which is 
immersed, or partly immersed, in a boiler heated by petroleum burners 
or otherwise. The hot water heats the sulphurous acid to a temperature 
of from 125 5 ans. to 140 deg., which is a ther: ter being 
fitted for this purpose. The vapantend acid issues from the generator by 
a pipe which leads it to an ordinary valve box. The acid then passes by 
orifices or ports into a cylinder. and produces its useful effect upon the 
piston therein, and thus puts in motion the mechanism connec there- 
with, namely, the connecting rod, crank, fly-wheel eccentric, and other 
parts ; the eccentric is jointed to a lever which at its upper part actuates 
the slide valve, and at its lower part works a suction and force pump, 
the object of which is hereafter explained.—Not proceeded with. 

3390. W. Toomas, Llanelly, South Wales, “‘ Obtaining power.”—Dated 24th 


November, 1869. 
This consists in ap plying to the main wheels of the machine additional 
or other wheels pe a say four wheels in each series or set, 
and a series of, say, cor of these series or sets for each wheel, making 
sixteen additional wheels, which the inventor thinks not only decrease 
the friction, but also increase the power.—Not proceeded with. 

3419. J. Fuetcner, sen, J. Fiercuer, jun., and W. Fiercner, Salford, 

“* Mortar mills. ”—Dated 26th November, 1869. 

Th: ists in the ication of self-acting machinery for discharging 
the contents of the revoly ving trough of a mortar mill or other machine of 
the like nature for grinding, mixing, or pulverising. 

3423. B. Woop, Stourbridge, “‘ Axle-box lids.”—Dated 26th November, 1869. 

The inventor rolls bar iron in a suitable form of section to make the 
hinge lip and flange a the front of the orifice of the 
chamber. The bars so rolled are then cut off to the lengths req and 
the ends turned down to form a corresponding flange with that over- 
lapping the front of the orifice of the grease chamber. 


steam or a in the 
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Class 2,.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3403. F. W. Wess, Bolton, 

November, 1869. 

This consists, First, in making the inner portion of the fire-box of a 
locometive or portabie steam engine, excepting the top and the tube 
plate, of a single sheet of iron or steel; Secondly, in making the tube 
plate separate from the other _ of the fire-box ; ee in the use of 
oblong rivets in riveting together plates of metal ; Fourthly, in making 
the frames, cross stays, and bogie carriages, or parts thereof, of locomotive 
engines and carriages of cast steel or Bessemer metal, or consolidating the 
metal by forging when required ; Fifthly, in an improved circular valve 
for locomotive and other steam engines. 
3408. H. Datveas, Biebrich-on-Rhine, 

November, 1869. 

This consists in a long steam cylinder, a piston rod, and a two-winged 
wheel. The part of the piston rod extending from the ship is divided into 
two arms ; between these arms the whee! is fastened in such manner that 
it can turn round on its axis. The wheel works in the following manner. 
On the stern of the ship is a lever arrangement which presses the wing 
of the wheel down so that it slides along the ship surface during the back 
stroke. During this passage the wheel is in a nearly horizontal position, 
this movement being continued till the end of the stroke, when it is 
brought into an inclined position. During the next stroke the lower wing 
is pushed against the water, and the higher wing slides along the ship's 
surface.—Not proceeded with. 

3427. J. Brunton, Kensington, ,“‘ Railway points and signals.”—Dated 26th 

Novem ber, 1869. 

This consists, First, in a system or mode of actuating the switches, 
points, or movable rails of railway Baas mg way, and of locking the 
same in their open and shut positions by the aid of cams grooved or 
otherwise, in conjunction with wedge-pieces or blocks mounted upon a 
rocking shaft worked by a single lever ; Secondly, the use of a horizontal 
rocking shaft and a cam having spiral or inclined ‘and straight actuating 
surfaces for moving or actuating railway switches, points, or movable rails, 
3456. J. P. Wenpext and 8S. P. M. Tasnee, Philadelphia, U.S., “Journal 

bearings.” —Dated 29th November, 1869. 

This relates, in the First place, to a journal uate railway carriages 
constructed with an oil chamber in the body of the bevring, and vertical 
tubes within the chamber, which tubes extend to the woutag surface 
of the bearing, and are supplied with wicks or fibrous cords, which lie in 
the Sette of the cham in to the tops of the tubes, and 
extend down the same to the face of the bearing, with their ends touching 
the journal. The main portions of the wicks lie in the oil in the chamber, 
and are thereby well saturated with oil; the latter passes through 
wicks by capil attraction, and supplies the face of the bearing and 
the journal with oil as the latter revolves. The upper ends of the tubes 
are higher than the surface of the oil in the = to prevent a too 
rapid passage of the oil to the surface of the 


“* Locomotive engines and boilers.”—Dated 25th 


“ Propelling ships."—Dated 25th 


, and 





Class 3.—FABRICS, 
Including Machinery and Mechanical 0, ions connected with 
ye ange Manufacturing, Dyeing, Printing, and Dressing 





$418. J. Denis, Great Dover-street, ‘‘ Wood pulp.”—Dated 26th November, 


, 

The inventor pro; to employ an economical method of treating the 
poplar and other white wood fibres which he finds quite as effective, if 
not more so, iling these fibres in an alkaline solution. The fibres 
are to be boiled in water, in which there is placed among them in the 
boiler on being filled about 2 cwt. of floury potatoes to each ton of raw 
fibres, such ge having been peetouey steamed in a separate vessel 


fit for the purpose, an ugh a strainer, sieve, or colander to 
see the peel, which is injurious in some cases; but the -—~— can 
also be used raw with the fibres after being well washed. » omnes 


matters are thoroughly extracted from the fibres by these =, and mn | 
boiling for two, four, or six hours, according to circumstan 
— be found quite sufficient to prepare this class of fibres = Cenching 
ulp in every way fit ae manufacturing a good white quality 

pd - or similar d iption of paper. 
3420. 8. TaTToN, Leek, “* Reels, , bobbins, fe. ”"— Dated 26th November, 1869. 

This in ing reels, b bbins, and other similar articles 
of paper, or other suitable material of a pulpy nature which can be shaped 
in moulds or dies, of a form correspon to the form desired of the 
finished article. ~— may be composed of pieces moulded 
and cemented or glued together, or they may be made in one piece 
found desirable. When so made ap A may be of any colour or variety of 





colours, and — be impressed wi' 4 or ornamental design or 
imprint, and ee? ison et in a finished state, without the 
use of labels or other 


$421. 8. bone Leek, “* Soeibieeamel card.”—Dated 26th November, 1869. 
This in stamping cards of paper or other suitable material with 
a number of holes or slots, and lacing the thread, silk, or cotton, which 
is cut into Le into and through the holes or slots, yy | 
length can be withdrawn at pleasure ata time. The ends or lacings o! 
teethvcnds mag be hetd ehots 00 the eanae by bande or atrigs, A. BH 
nr ae number of the thread or other imprint, or the card itself may be 


$425. J. Coms: fast, “* Ss ."— Dated 26th November, 
This coneista’ First, in {he hackles to their sheets and driving 


described ; Secondly, in 
arrangement for making the mocesmmay cnanges to work different kinds 
brous substances. 
$433. G. Bertram and M. Patrerson, Jvy Bridge, Devon, “‘ Straining paper 
lovember, 1869. 





pulp.” —Dated 27th Ne 

the mca Gee cmateymens, “ ie fitted 
tains rev paper a 
with a cock or valve to the ordinary or horizontal , the 
object of which is to pulp in SS ee Se 
revolving therein from becoming and also for reducing the strain 
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in the vat being 
ee ee | 


on the bellows inside the revolving knottet. The pulp 
hereinbefore referred. 


kept in continual agitation by the revol knotter, 
dirt, and other reitie to be diivea towards the herein 
to, which, passing through the cock or valve, en the horizontal knotter 

where the knots, dirt, and other refuse mix with as much of the back 

water as is necessury, the remaining portion of the back water running | 
into the back water box, where it meets that which kas passed through | 
the knotter, after which the whole is pumped or li up sufficiently high | 
to flow into the tiixing box at the head of the machine. 
$405. J. Nicno1s, Salford, “ Polishing yarns.”—Dated 25th November, 1869. 

The inventor employs two pairs of rollers, one on each side of the | 
machine respectively. He places the thread on one pair, and places them 
in the machine that the thread upon them may be polished. He places | 
the other pair at or about at right angles to them on a swing shaft, and | 
places the thread or yarn upon them whilst the others are being dressed | 
or polished. To replace the one pair for the other the inventor constructs | 
the machinery as follows ;—Upon one end of each pair of rollers he places 
a long boss, which, when they are in the machine, hangs ge free, | 
the rollers being carried in permanent bearings, held by the framing of 
the machine, and are kept at the distance for polishing apart by two 
screws which distend them. 
$442. B. O-prietp, Coventry, ‘‘ Looms.”—Dated 27th November, 1869. 

The inventor uses a shuttle made in two parts, the front being of sheet 
met 1 and the back of wood, or any suitable material, so that when the | 
grooves or tongues in the back are worn out the frunt may be used on 
another back, and the front of the shuttle can be changed whenever it | 
may be desirable. The shuttle can be made of circular form, projecting 
either over or under the cloth, sufficiently above or below the shed when | 
at its deepest part, whereby the length of the shuttle race can be shortened | 
to the width of the space over which it works, or nearly so, and in that 
case the shuttle race will be made shorter than the shuttle ; the filling 
thread is taken from a reel, the body of which is made hollow and con- 
tains a coiled spring, so as to rewind or take up the filling thread and 
keep the same always at a uniform tension. To the front of the shuttle 
is attached a tube, or case, for the purpose of receiving a spiral take-up 
spring. The reel which contains the filling thread has a y made of 
wood, or other suitable material, with cheeks made of metal, and pierced 
so as to enable the operator to see when the reel is empty, and also to 
reduce the weight of the reel, and to enable the operator to adjust the 
yarn when the same is wrong. 
$455. J. Epwarps and J. Quin, Preston, “ Preventing roller laps.”—Dated 

29th November, 1869. 

This consists, First, in providing of carding engines with filling and 
closing pieces, substantially as hereinbefore described, for preventing 
roller laps and the waste of fibrous muterials; Secondly, in applying of | 
brackets to carding engines for supporting the rollers and clearers when 
lifted away from the main cylinder. 


8458. J. Seeiaat, Bradford, ‘Spinning worsted.”—Dated 29th November, 
1869. 


This consists in the application of means for lapping or attaching the 
yarn to the empty bobbins when placed in position and when the full 
ones are removed. For this purpose the inventor prefers to use bobbins 
formed with two flanges at the bottom end, or with a nick cut therein, 
and a notch in one part thereof, and he mounts two slidable rods under- 
neath the lifter rail, and carrying a finger for each spindle or stud, so 
arranged that when the change of sets is made a slide motion is given to 
these two rods in contrary directions, wheu the fingers approach each 
other and press the yarn against the rotating ompty bobbin, the notches 
in which catch, and lap, or carry the same around the bobbins. 


| 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 
3437. J. Howarp and E. T. Bousrie.p, Bedford, *‘ Cutting standing crops.” 
Dated 27th November, 1869. 

The inventors construct the head of the connecting rod with a recess 
ribbed transversely to receive the squared or flattened end of the rod, 
which is correspondingly indented to tit the transverse ribs. 

8447. E. Lerusrince, Benson, ‘ Balancing millstones.” —Dated 29th Novem- 
ber, 1869. 

The inventor proposes to apply and attach to the surface of the stone 
a series of, say, on (or other number) of cast iron or other metal boxes 
or elongated chambers, which are secured to the stone by means of flanges 
or hubs, or fixed by plaster or cement. These chambers reach from a 
point clearly within the circumference of the stone to another point free 
of the shaft, and of course form in their central lines radii of the circle. 
Throughout each chamber an endless screw is set in bearings at each ex- 
tremity of the chamber, being free to turn without any traverse or longi- 
tudinal motion. The axis of the screw projects slightly beyond the outer 
edge of the box, and is provided with a square head, so as to be turned by 
a crank or key in either direction.—WNot proceeded with. 

3449. J. Tester, Hurst Green, ‘ Cutting chajt.”—Dated 29th November, 1859. 

The machine consists of a table set on standards, and supporting the 
feeding box, one end of which is open to receivethe hay. The other end 
is provide! with bearings, in which two horizontal toothed or grooved 
rollers are set one above the other; the journal boxes of the upper roller 
being held in slides, and secured at a suitable distance from the lower 
roller by screw nuts. Close tothe feeding box a driving wheel is secured 
by a horizontal shaft fixed thereto on one side only, the shaft passing 
through bearings on the table, and extending to the front of the box, in 
order to operate the cutting knife.—Not proceeded with. 

3459. W. H. Swaw and J. M. Anpes, Elland, ‘‘ Dressing millstones.”—Dated 
30th November, 1869, 

This consists of a suitable bed or frame, temporarily applied to a mill- 
stone, upon which a carriage is mounted so us to slide or move in a true 
plane parallel with and in right lines over the surface of the said stone, 
and motion is given thereto by means of cog wheels working in racks on 
the frame. At right angles to the line of motion of the carriage is a shaft, 
on which is carried an eccentric capable of sliding laterally thereon by 
means of one or more screws. This eccentric gives motion by a connecting 
rod to a slide bar, to which is attached an arm suitably formed to receive 
and hold an ordinary mill chisel.— Not proceeded with. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3378. J. Taomuinson, Carlisle, ‘* Coments.”—Dated 22nd November, 1869. 

The inventor burns gypsum at a red heat, that is to say, at a heat much 
higher than is suitable for the manufacture of plaster of Paris, and he 
then grinds it and mixes it in dry "ieee with alum, tartaric acid, cream 
of tartar, borax, pearlash, or potash. 

3435. L. Pocnet, Vendome, France, “ Dressing stone.”—Dated 27th Novem- 
ber, 1869. 

This consists of an apparatus containing a striking or picking tool, and 
weighing from 30 kilos. to 100 kilos., or more, according to the force of 
the blows desired to be struck, the said tool being worked either by 
steam or compressed air, and pended in an itable mantier, so that 
the workman can easily direct it upon the stone to be cut without using 
his own muscular power either to guide or support the machine. 
sae ha a Bath, “ Horticultural buildings.”—Dated 29th Novem- 

er’, 1869. 

This consists in soneessang the roof of a horticultural or other building 
or structure. The inventor forms the rafters of angle iron or of iron of 
other trough section, with the channel placed upwards. The covering 
material, which for horticultural buildings or structures would usually 
be of glass, rests on the edges of the channel gutters, and is held down, 
but not eo by strips of metal or other material laid over them. These 
strips are held in place by screws passed through them, and screwed into 
the rafters, or by pins standing up from the rafters and carrying turn 
buttons, or they fog Mga’ held in place by other suitable fastenings. The 
sheets of glass may be of any suitable length, and are of a width for their 
side edges tu rest on two adjacent rafters. The covér plates are also in 
lengths corresponding with the lengths of the sheets of glass. 








Class 6.—FIRE-ARMSB. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
3422. E. H. Burke, Temple, “ Metallic bands.”—Dated 26th November, 1869, 

The inventor forms the body of the barrel from a a of iron bent to a 
cylindrical shape and welded up to form a tube. head of the cask 
is made of a dise of iron, with a cylindrical flange eg around it 
which just fits into the body of the barrel, and he welds flange all 
round to the edges of the cylinder ; by this means he obtains a metallic 
barrel with welded joints throughout. The requisite opening or bung- 
hole is formed in one of the heads previous to its being welded up in 
the cask. 

Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
ey C. Mann, Leeds, ‘Manufacture of hats.”—Dated 24th November, 


The inventor first forms the brim from a piece of 








gossamer or paper, 
or both. He then forms the erown of a piece of or 

with a cork liniag, and attaches it to the brim by pressure, 

the body in a superior manner and at less cost. In order to manufacture 


hats in this manner the inventor uses imptoved machinery of the follow- 
ing description, He has a mould formed with a brim the shape of the 
; against this brim when in oh & -plate is made to press by 
a cam Srrenqement, or other gearing, gue ee ary being provided 
with springs tu relieve it from pressure upon the brim when the ure 
of the cam arrangement or gearing has been removed. After the brim 
has been formed a piece of gossamer of sufficient size to form the crown 
all in one piece is p! in position in the centre opening in the brim- 
plate, and a plunger is brought to bear on it when the whole body is 
completed. 
3404. T. RicHarpson, Manchester, ‘‘ Compound for'ms.”—Dated 25th No- 
r, 9. 

This consists in an improved mode of constiucting a compound form, 
or seat and desk, or table, so that by altering the position of the bracket 
to which the desk or tuble is fixed it can be nied t either as a desk and 
form, as a table and form, or as a form with a 


3407. EB. F. Goopau., Birmingham, “ Ink bottles.”—Dated 25th November, 
1869. 


The inventor makes the body of the bottle by preference of a cylin- 
drical or conical figure, the upper part being turned inwards and down- 
wards, so as to form a dipping-cup, having the figure of a funnel or 
inverted cone. Upon this body is fitted a wide neck, upen at bottom, 
the said open bottom being attached to the body in the process of making, 
so as to form one piece therewith. The neck expands at its upper part, 
and its top is turned inwards and downwards, so as to form a second 
funnel or conical dipping-cup, the narrow end of which enters the wide 
end of the dipping-cup in the body. When ink is poured into the bottle 
it passes through the two dipping-cups into the body of the bottle, from 
which it is taken for use’ by ng the pin through the two dipping- 
cups to the bottom of the bottle. On the inversion or slaking of the 
bottle any ink which may be projected from the body through the lower 
dipping-cup enters the space between the upper dipping-cup and the 
neck, and is retained there until the bottle is restored to its upright 
position, when it runs back into the body. 
$413. J. Keats, Leek, ‘* Buckle.”—Dated 25th November, 1869. 

The inventor stamps the buckle out of thin sheet metal, using for 
small sizes sheet brass in a. thereby forming it in one piece; 
and he completes the buckle by the addition thereto of the tongue, which 
is also made in a similar manner. 

a, > M. Fe.ton, Well-street, “‘ Collars and cuffs.”—Dated 25th November, 
169. 

The inventor cuts the back and front of the outside piece from one piece 
of material, and the piece to form the lining from another, and folds them 
in the middle, so that a smooth top edge is produced; and in order to 
strengthen the top he felds the edge of the lining over upon itself, and 
then sews the whule together by a machine or otherwise. The cut of the 
lining as well as the outer fabrie are sewn to the band in the usual 
manner. 

oo A. E. Loram, Birmingham, “ Buckles and clasps.”—Dated 27th Novem, 
er, 1869, 

The inventor forms the front part of the buckle or clasp with turned 
back side edges or ears, in the length of which are cut slots to a given 
angle obliquely, and not parallel with the face of the front part ; by pre- 
ference the back of the buckle or elasp, which receives the webbing 





| or other material forming the article, is provided with suitable projecting 


pius or studs for the purpose of working in the oblique slots of the front 
part, so that upon the tension of the article, as in the securing of a brace 
or belt, the pins or studs upon the back part will have a tendency to slide 
up in the oblique grooves and bring the gripping surfaces or edges of the 
front and back part nearer together, thus preventing any slipping or dis- 
placement of the buckle or clasp when in position, the gripping or 
tightening increasing with the increased tension or pull of the material. 
—WNot proceeded with. 

8439. B. Cross, Glasgow, ‘‘ Manufacture of shawls.” —Dated 27th November, 

1869. 


This consists in so forming the shaw] that an angle or space is provided 
to receive the neck of the wearer, so that the shawl may fit more comfort- 
ably to the person than heretofore. 

3441. 8. L. Metone, Mount Gilead, Ohio, “ Sewing machines.”—Dated 27th 
November, 1869. 

This consists mainly of a peculiar construction and arrangement of 
parts and devices by which the inventor is enabled to revolve the feeding 
mechanism around the needle asa centre, either partially or wholly, and as 
many times as may be required in the same direction or in opposite direc- 
tions, without entangling the thread or «ffecting the relations of the 
needle to the other parts of the mechanism, so that the line of the seam 
can be changed without limit, and without moving the cloth upon the 
cloth-plate, and without any rotation of the needle, the needle and the 
other portions of the machine remaining as to their construction and 
general mode of operation the same as in ordinary sewing machines of 
the class to which they belong. 

3429. H. 8S. Freeman, Fenchurch-street, ‘‘ Adjusting wearing apparel.”— 
Dated 26th November, 1869. 

This consists in udjusting apparel, First, by means of an elastic strap 
having a hole at each end, one end of which is attached to a button on 
the inside of the rest, and the other to the trousers as above stated ; or, 
Secondly, by means of a tab attached to the vest, and having a hole to 
fasten on to a button or stud, fixed to the trousers as above stated ; or, 
Thirdly, by means of a tab attached to the trousers, having a hole to 
fasten to a button or stud on the inside part of the vest ; or, Fourthly, by 
means of a tab attached to the vest and another tab attached to the 
trousers, each having a hole, through both of which holes a stud or other 
similar fastening is placed, thus connecting the trousers and vest together. 
—Not proceeded with. 

—_ oes JOHNSON, Gough-square, ‘‘ Lock fastenings.” —Dated 27th Novem- 
er, 1869. 

This consists in the employment of a hasp plate, which is free to slide 
on a strap passed around the case or box in the ordinary manner. The 
strap is formed with slots at suitable distances apart, and the hasp plate 
is moved on thestrap, so that the hasp may pass through that slot, which, 
according to the capacity for the time being of the case or box, comes 
over the ordinary lock.— Not proceeded with. 

3448. J. WiiuiaMs, Chelsea, “‘ Toasting, roosting, and cooking.”—Dated 20th 
November, 1869. 

The main frame consists of iron wire or bar, bent and twisted in order 
to form a rectangular shape by the addition of a cross stay at the end 
placed nearest the fire, the terminations of the wire or bar being extended 
vertically and bent into hooks to clasp the grate bars. A centre slide rod 
is passed through a ring formed by a bend in the rear of the frame, and is 
attached to two transverse wires with looped ends capable of sliding on 
the main frame, and these wires are provided with diagonal stays meeting 
in the upper part of the apparatus by loops; two other diagonal stays 
extend horizontally towards the rear of the frame, and through their 
loops the central rod passes, and a fifth stay extends from this point to 
the two upper stays, thin wire bindings serving to strengthen their con- 
nections.—Not proceeded with. 

3460. J. and J. and W. H. Woon, Hollingwood, “‘ Ventilating hats.”—Dated 
30th November, 1869. 

This consists in making that ss of the leather or lining which 
covers the forehead adjustable in lengths, in order that when such leather 
or lining stretches by constant pressure upon it, and thus closes the 
ventilating passage, it may be taken up or shortened so as to preserve the 
full width of the passage for the admission of air so long as the hat is in 
wear. This is either effected by the use and application to that portion 
of the leather or lining which covers the forehead of a clasp formed of 
thin sheet metal or other suitable material, provided with one, two, or 
more catches, and corresponding slots or holes; or the taking up may be 
performed by having a series of holes in the leather or lining, through 
which a cord or tape may be passed for tightening it up. 

3304. J. and B. Dunkerwty, Stockport, ‘ Felting hat bodies.”—Dated 24th 
November, 1869. 

This consists, principally, in an endless chain or band of lattice work, 

— round three rollers (two above and one below), and hanging 

oosely down between the two upper rollers. One of the upper rollers 
is capable of being moved nearer to or further from the other, and the 
lower roller is also capable of being taised and lowered. The bottom 
rollers being slightly raised, and the tep rollers se the roll of hat 
bodies or other articles to be felted is placed in the bag or bight of the 
endless lattice or band between the top rollers, which are then brought 
nearer together; the bottom roller is now forced downwards, which will 
have the effect of straining the endless lattice tight, and drawing the roll 
of hat bodies firmly up between the two top rollers, which latter are 
then set in motion, and the combined on of the endless lattice and 
the rollers will have the desired effect of felling or platting the hat bodies 
or other articles under operation.—Not proceeded with. 


Class 8.-CHBMICAL, 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and som ooy of Food, 
Tonnk |, Bleaching, ng, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, ‘anures, &c, 


8406. B. Gopparp and W. Fintay, Stockport, “Machinery for pill 
making.” —Dated 25th November, 1869. 

Upon a suitable base the ihventors mount a frame in or to which they 
fit a mass mixer, a movable mass table, slab, or tro ad rollers 
for rolling and the mass to the required ess, cutters, and 
SS ae into strings, the sizes of whith can 

regulated the as ired, and vertical for 
making the into p Grooved 


or The rollers, cutters, 





plates aro 80 geared atid connected that they can {be actuated simul- 
ly or separately. 
8410. A. McDoveatt, Manchester, “Me of blacking.”—Dated 26th 


This consists in oe acid phosphate of lime produced 
by the mixture of animal c! 1 with sulphuric acid by mixing the same 
with water, and removing the soluble matter by solution, 
the solid matter by subsidence, , and filtration, or other suitable 
means. In place of the sulphuric acid hydrochloric or other acid may be 
employed. e solid matter can then mixed with the other usual 
ents for the preparation of blacking, and the liquid may be 
used for agricultural or other purposes.— Not proceeded with. 
$415. C, P. Fouurer, Paris, “ Destroying blight on plants.”—Dated 25th 
November, 1869. 

This consists in a composition or powder containing the following 
ingredients :—Sulphur, 350 parts or grammes; soda , 260 parts or 
grammes ; gas waste, 100 parts or grammes; ashes of vine cuttings and 
of oak twigs thoroughly baked, 180 parts or grammes ; lime, 50 parts or 
grammes; animal charcoal, 20 parts or grammes; ochre, 50 parts or 
grammes. All these substances are placed together in an oven suitably 
heated, and are then ground and sifted.— Not proceeded with. 

3417 D. Barker, Northfleet, “ Varnish.” —Dated 26th November, 1869. 

Te inventor takes equal parts by weight of the refuse of coal tar oils 
remaining after the distillation or treatment of the latter for the produc- 
tion of carbolic acid or naphtha, and pitch or other equivalent substance, 
and combines therewith about seven and a-half parts per cent. of chloride 
of sodium (common salt). These ingredients are then mixed with water 
and the whole boiled together ; the water and salt in solution are then 
drawn off from the pasty mass which has resulted from the operation of 
boiling, and a quantity of fresh water is added to the latter. e mixture 
is builed, allowed to settle, and the water drawn off. The mass may then 
be boiled or heated a third time, but this is rarely necessary, and, if con- 
sidered desirable, sulphuric acid or other suitable drying mt may be 
added thereto. The proportion of common salt above-mentioned is that 
which is preferred, and which is found most advantageous in practice, but 
it may be used in equal proportion to the other ingredients,, and caustic 
soda may also be employed in the same proportion as the common salt, 
and either separately or in combination therewith. 


3428. 8S. Wyatt, Plymouth, “‘ Preserving meat.”—Dated 26th November, 
1869. 





fant 








This consists in forcing brine or other suitable preservative liquor into 
the tissues of the meat by the aid of a force pump, and a hollow pointed 
at one end, and provided with numerous lateral perforations at or near 
such pointed end. This needle has a screwed cap fitted to its opposite 
end, to which is attached a flexible tube in connection with the outlet 
valvular opening of a simple force pump, the vutlet opening to such 
pump being connected by another pipe with a vessel containing the brine 
or other liquid employed.—Not proceeded with. 

3451. T. Retssic, Manchester, “New colouring mutter.” — Dated 29th 
November, 1869. 

This consists in making from carbolic acid a new amide compound, and 
by applying this to fibrous or textile materials, and oxidising in a suit- 
able manner in producing various dyed or printed shades of brown or 
black. The inventor makes first the substance called binitrophenol, and 
then converts this into the new amido eompound by reduction with 
nascent hydrogen. 


Class 9.—ELECTRICITY. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
8372. G. and J. Rircurr, Barnsbury, “‘ Tents, d&c.”—Dated 22nd November, 
1869. 


This consists in amey | the lower end of the central pole in the 
ground. For this purpose the inventors affix to its lower end, by a socket 
joiut, a pointed spike, to be driven into the ground ; and, in addition, 
they joint to the socket three or other number of radial arms, each 
formed at its outer end with a curved tooth, which is also to be driven 
into the ground. By this means they are enabled to secure a firm hold 
upon the ground for the lower end of the pole. In place of forming the 
teeth in one piece with the radial arms, they may be made as separate 
teeth or pins, and passed through holes in the radial arms, or otherwise 
locking with them when in use; or the socket and radial arms may be 
used without the teeth or pegs. 

3379. J. G. ARNOLD, Providence, U.S., “‘ Saws.”—Daled 23rd November, 1869. 

The teeth may be manufactured from plain sheet or bar steel, of a thick- 
ness equal to or less than that of the saw plate, by cutting them out with 
dies of the proper form, and then, by means of swages, turning over or 
flanging the _ of the tooth, while hot, upon one or both sides, so as to 
form flanges of the nece: width for cutting the saw kerf. These 
flanges may be produced by rolling or forging steel bars, or by means of 
milling machines. When The flange upoa the tooth is formed upon one 
side only the teeth are so inserted into the saw plate that the flange of 
every alternate tooth around the saw is reversed. These teeth are their 
equivalent to the common saw teeth, which are bent or set right and left 
alternately. The double-flanged tooth serves instead of the square-front 
swage tooth, which is well known by those familiar with the use of cir- 
cular saws. 

3386. H. Disston, 
November, 1869. 

It is proposed to combine with a grindstone a segment having a con- 
cave face, against which the blade is held between two set of screws, one 
of such screws being adjustable by means of a spring lever for facilitating 
the fixing and removal of the blades. This segment receives an up-and- 
down movement from suitable reversing, driving, or actual gear, consist- 
ing of pulleys driven alternately by open and crossed straps shifted as 
required, it being acted upon by adjustable stops on the segment itself. 
Four rods are attached, one to each corner of the segment, and these rods 
are connected to bosses on a rocking shaft, which constitutes the centre 
upon which the segment moves up and down. The proper angle of the 
segment for a given taper of blade is obtained by suitable adjusting nuts 
en the ends of the four segment rods. 

3389. F. J. GRANVILLE and H. Garpwner, Liverpool, ‘‘ Advertising sheets.”— 
Dated 2th November, 1869. 

This consists in the use of cap or other soft paper, cut or perforated so 
as to be torn to the required dimensions (say 6in. by 6in., or other con- 
venient size), on one side of which is printed the required advertisements 
or other announcements, each of which it is preferred should be separated 
by lines or borders, or in any other suitable way. It is pro to print 
and cut or perforate the paper from the web as it is delivered from the 
paper-making or finishing machine, by means of an engraved, cast, or 
stereoty, cylinder or cylinders; mounted upon suitable bearings, and 

rovided with inking rollers and inner container, mounted on the cylinder 
rame, the composition or inking roller being in contact with the peri- 
phery of the printing cylinder, the endless band of the finishing machine 
may be carried round a roller immediately below the printing cylinder, 
and which receives the pressure therefrom.—Not proceeded with. 
3301. J. Foae, Edgeworth, ‘* Dressing flags.” —Dated 24th November, 1869. 

The flag or stone intended to be dressed is laid upon and affixed by 
clamps or otherwise to a table resting upon straight surfaces formed on a 
strong bed or frame, there being a feed motion given to the table in the 
ordinary way. When the machine is sect to work the table, and at right 
angles with its motion, is placed a cast iron crosshead su two 
uprights or fixings, bulted to each side of the bed, and at the front of this 
crosshead there is 4 number of chisels. The face of the crosshead is so 
formed that the chisels are inclined at the proper cutting angle suitable 
for the material intended to be operated upon, and at the wu end of 
each chisel there is a square collar, which, in its descent, comes in contact 
with an upper part of the crosshead, and determines the fall or descent 
of the chisel. 

3398. 8. Coatwoop and T. StrcrGEoN, Manchester, ‘‘ Forcing fluids.”—Dated 
24th November, 1869. 

This consists of a cylindrical chamber, in which two arms or vanes re- 
volve round the same axis, but independently of one another. These 
arms or vanes do not travel round at one uniform speed, but they have a 
motion imparted to them, which is quick in one part of the oy oma 
and slow in another t part, and the gearing is so arranged that one of these 
arms shall be trave at its quickest speed whilst the other is at its 
slowest speed. The effect of this motion is, that up to a certain point one 
of the arms is constantly on the other, and thus decreasing the 
space between them on oné side and increasing it on the other side. 
aoe ne openings are formed at — — in the cylindrical cham- 

» ani e necessary consequence 0: e iar motion imparted to 
the arms or vanes is that the fluid or liquid is forced out through one of 
these openings and drawn through the other, and this effect is constantly 
going on, for as each arm in turn approaches the position in which it 
moves slowest the other is constantly gaining speed. 

3402. P. C. Evans and H. J. H. Kino, Glasgow, “Feeding cotton to carding 
0 


Philadelphia, U.S., “Grinding saws.”—Dated 23rd 








machines.” —Dated 25th Ne 1869. 

This consists in fixing the hooks in the endless cloth, which lifts and 
hak proper positions during the weaving of ihe cloth, wo teattinay. wil 

e! per ui! wea ec so that 
be in’ oven and firmly held in the cloth. Each pair of hooks is 
formed of one piece of wire, and it is the middle part of the wire be- 
tween the two hooks which is interwoven in the cloth. After the cloth 
is woven stri wood or other suitable material are fixed upon the 
hooked side of the cloth between the rows of hooks, to prevent the hooks 


from being turned or. bent out of their ] erect Or the 
hooks may be entered from the back through the strips of wood, and the 
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strips be subsequently fixed on the cloth, whereby the hooks will be 
securely held ot po with, iy 

$412. L. ag Bromley by Bow, “ Pilling match splints.” —Dated 25th No- 
P 1 


vember, 3 
This consists in securing to the bevelled slide a connecting rod, which 
poe through the back of the hine and terminates in a turned rod 
‘or working in wood or brass bearings. 











BIRMINGHAM AT WORK. 
(From our own correspondent.) 

THE debate in Parliament last week on the Government rivalr 
with Birmingham manufacturers is just now the subject of pace! § 
discussion in the Midland metropolis, and_it is almost needless to 
remark that Mr. Lowe’s adroit answer to Mr. Muntz has failed to 
give anything like satisfaction here. The two trades most particu- 
arly interested in the question are coinage and gun making ; to 
which the Chancellor of the Exchequer appeared to attach Tittle 
importance. As Mr. Muntz’s question is likely to be again raised 
in the House at tio distant date, it may be well for me to give a few 
statistics respecting each industry referred to. It will be seen that, 
apart from the important abstract, principle which the question 
involves, the interests affected in Birmingham are by no means 
insignificant, 

The world-fatned Soho Mint, éstablished by Matthew Boulton, 
had an existence as early as the year 1797. Its first contract was 
for the supply of 4000 tons weight of copper coin to the British 
Government. The total estimate exceeded £800,000 sterling. 
The East India Company and the Oriental Government were also 
large customers td Soho in_the early part of the century, Mr. 
Ralph Heaton (whose mint I shall notice presently), in alluding to 
the recent develoy t of coinage as a branch of Birmingham 
industry, endorses one of the most powerful arguments used by 
Mr. Lowe as to the peor! of employment in this trade. He 
says, “‘Coin of course can be legally 78 by only under very special 
and stringest restrictions, and a coiner, though he may be working 
to the utmost capabilities of his machinery, at other times must be 
content to see it all standing still, and unprofitable it may be for 
many months together.” This latter is a sufficient reason for the re- 
luctance of manufacturers toembark in such an enterprise, andample 
proof of this is given in the fact that when, in 1850, our old Soho 
Mint was dismantled, and the machinery sold to Ralph Heaton and 
Sons, the latter firm remained for some years the only coiners in 
England with the exception of the Royal Mintin London. In 1860 
Messrs. James Watt and Co. erected anew mint at the Soho Works, 
all traces of the former structure having by that time disappeared. 
In the same year Messrs. Heaton, owing to the pressure of demand 
for copper and bronze coinage, were compelled to rémove to new and 
much larger premises. To give some idea of the present producing 
power in this banch of Birmingham industry, it may be stated that 
there are at the two establishments named not less than thirty- 
four lever coinage presses. The work turnéd out by these presses 
during the last seventeen years is of surprising extent. It includes 
2000 tons of bronze and copper coins for the Home Government, 
1400) tons for India, 700 tons for Tunis, and ah egate of 1000 tons 
for Turkey, China, Tuscany, Canada, Chili, and wak. Besides 
this Messrs. Heaton struck 1600 tons of bronze coin in Milan for 
the uew kingdom of Italy, under contract with the Goveriment 
of Victor Emmanuel, the blanks being made in Birmingham and 
sent out. A coinage of 750 tons was also struck in Marseilles on the 
re-coinage of the copper currency of France, after the re-establish- 
ment of the Empire. Adding about £960,000 for these two coinages, 
we get a total of copper coin supplied to the different nations of 
the world, amounting to two and a-half millions sterling in the 
short period referred to. The aggregate weight of this coin would 
not be less than 7500 tons. It may be added that coinage affords 
activity to various supplementary trades, amongst which that of 
die-sinking is perhaps the most important. In the recent coinage 
of 1720 tons of bronze for our own country, not less than 17,000 
dies were used. These were supplied by the Government to the 
contractor, and, at the minimum value of 5s. each, would involve 
an outlay of £4250 for dies alone. On this subject it has been 
well remarked that in the days of Boulton the Government called 
in the assistance of Birmingham die-sinkers to reform the national 
coinage, and, judging from recent experience, the same course might 
with advantage be again adopted. Our bronze coinage, artistically 
considered, is not remarkable for brilliant conception or even good 
taste, and it cannot be denied that the genius of the old Soho 
artists, who in their generation reformed the Royal Mint, is scarcely 
sustained by their descendants. 

The gun trade of Birmingham in regard to its earlier history 
has already been noticed with iderable detail in the columns 
of THE ENGINEER. It is, therefore, only necessary for me now to 
allude to its present extent and capabilities. 

There are at the present time 599 manufacturers of guns in 
Birmingham, who represent the following departments of the 
trade, viz:—Gun makers 174, barrel makers 32, furniture makers 
23, lock makers 25, nipple makers 3, implement makers 61, case 
makers 11, wadding makers 5. Mr. Goodman, the chairman of 
the small arms factory,informs me that the first-named branch (gun- 
making) is largely subdivided. It is only in the more important 
establishments that all the branches are carried on on the premises 
of the gun maker. More or less outworkers are engaged in every 
branch. With trifling exceptions women are employed only in 
one branch, that of “‘ making off,” or giving the final polish to the 
stocks. The aggregate number of workpeople now employed in 
the trade has been estimated as follows, viz :—Material makers 
3420, setters up 3920; total, 7340. Machinery has been largely 
employed in the trade during the last fifteen years. 

It should also be stated that military ramrods of steel, which 
are rolled, ground, and polished by machinery, are largely made 
at Westbromwich. Gun-lock making, too, employs a considerable 
number of skilled artisans in Wednesbury and Darlaston. 

It is in the gun trade, much more than in the coinage branch, 
that the Government rivalry is felt in Birmingham. The Enfield 
factory, which commenced operations in 1858, cost the country up 
to that time £350,000, and was arranged to turn out in case of 
need 2000 guns per week. This maximam produce was actually 
reached in the year 1863, when the number of interchangeable rifles 
manufactured at Enfield was 100,370. 

It is not surprising that rivalry on a scale of such magnitude, 
and under such exceptional circumstances, made its influence felt 
in Birmingham. For some, years the military branch of the gun 
trade has been so depressed as to drive numbers of skilled work- 
people to America and the Continent, as the only alternative for 
securing regular employment. In Wednesbury and Darlaston the 
gun-lock makérs have, from the same cause, found, like Othello 
“their occupation gone,” and a valuable community of ski ed 
workmen in this branch is being gradually dispersed. 

It becomes a serious matter for the Government and the nation 
to consider whether these thousands of skilled workpeople, whose 
services have proved indispensable in many an hour of need, shall 
be driven away, possibly to alien shores, by the supreme rivalry of 
the national executive in this country. The question is one to 
be judged not merely by its value in time of , but by its 

ssible urgency ’mid the din of war. In Birmingham the general 

eeling is not so much — Enfield as an establishment, as 
it the enormous mi ly it has been permitted to attain. 

As the Birmingham Post, which yen! represents the industrial 

interests of the Midlands, well arks :—‘‘ All that the private 

trade desires is that a Government establishment, e 

bably with public money for Spot purpose, shall not enter 








competition with private man and shall not about 
and touting, to take out of their hands the trade by which 

pon Page hen urbe eer en fy wpe hat 
ie have e an i that 

eld, which was originally feaned cost £20, 000, nd which 

has already cést £450,000, is to be yet further extended. This 
rumour, however, it is needless to remark, requires confifini- 


tion. 





NOTES FROM SCOTLAND. 
(From ot? dion Correspondent.) 


THE GLASGOW PIG IRON MARKET—STATE OF THE IRON TRADE— 
THE LOCK-oUT—TRADE DISPUTES GENERALLY—THE MACHINE 
MOULDERS—PROGRESS OF THE Unton RalLWway— Opposition 
TO THE RUNNING OF THE STEAM OMNIBUS—THE NEW PIER AT 
PoRTOBELLO— EXTENSION OF MAVISBANK QUAY—THE OIL TRADE. 


lasgow pig iron market has fluctuated rapidly during the 
éek, the highest rate being 61s. 6d. per ton last Tuesday, 
receding, with quick ilternations, to 59s, 6d. cash, from which there 
has been a recovery to 60s. 6d., closing at 60s. 6d. cash buyets. 
The deniahd for special brands appedrs to be again reviving, in 
anticipation of the autuinn shipments. It is evident, therefore, 
that the higher range of prices does not interfere with the de- 
mand; which appears to be pretty genéral from all countries that 
are wi pig iron. Froni this it may be inferred that the shipping 
rettiris during autumn will be large. 

The exports during the past week are 12,731 tons, as conipared 
with 11,889 tons for the corrésponding week of last year, showing 
an increase of 842 tons. 

Pig iron is being put into store at a rapid rate, as much as 1600 
tons a day having been sent in. This transference of stocks from 
the hands of the makers to the storekeepers’ yards forms rather a 
curious feature of the trade at présent, and its ultimate effect 
upon prices can only be determined by the course of events. If 
the demand is heavy in autumn, the inference is that a consider- 
able ion of these stocks will require to be taken out of store. 

Notwithstanding that 400 or 500 puddling furnaces are cold ct 

tesent by reason of the iock-out, tle malleable iron trade in 

markshire still continues very animated. Prices ate steadily 

rising, and producers afe full of orders for plates and angle irons. 
Merchant bars, however, aré not in great demand. 

The disastrous disagreement in the trade is apparently far from 
settlemeht yet. Men and masters are alike determined not to 
give in, The puddlers are now taking high ground, and declaring 
that sincé their request for arbitation has been declined the 
masters must now come to them. But the attitude the employers 
have taken up does not promise much in the way of concession ; 
for at their meeting last Wednesday they adjourned for one 
month, so that until that time at least has expired no overtures 
towards settling the dispute are likely to come from them. It is 
unquestionably a foolish movement the men have entered upon. 
No unbiassed person can consider the situation of affairs without 
regretting the action they have taken at the present time. The 
public cannot justify them. The men have been working only five 
days of the week, earning good wages—the same per ton as the 
North of England men —and yet they are dissatisfied ; and, as a 
consequence, are sending this important industry out of 
the country. It has been stated publicly, and without con- 
tradiction, that an average puddler can earn—after payitg 
his underhand—from 38s. to 40s. per week, while some 
can reach, by steadiness and attention, as much as 45s, This 
is surely a good wage for tradesmen working only five days. 
But with their usual blind policy, now that trade is brisk they 
reject the golden opportunity which fortune has thrown in their 
way, and nip in the bud the revival of that trade on which they 
depend, and thus bring speedy disaster upon themselves. The 
dispute has now assumec a still more grievous phase. When the 
iron masters locked out the puddlers they did not lock out the 
millmen and the ball furnace men, so that from the beginning of 
the lock-out the mills, in many instances, have been working » 
puddled iron that was in stock, or iron brought from England. 
Early last week the millmen expressed a wish to make common 
cause with the puddlers, and 4s the result of meetings held in a 
number of places, nearly all the millmen gave in their notices on 
Saturday. Therefore, unless some arrangement be made before 
the expiry of the fortnight’s notice, all the works will be closed at 
that date ; but where the men were on a day’s notice, as at Moss- 
end, the works will now be virtually closed. With Mossend, this 
is really the case ; all the labourers and men, and the colliers, had 
intimation on Saturday that there was no more work for them 
till the lock-out terminated. 

Meanwhile the migration of the men to the South continues 
unabated. An instance of the extent of the exodus can be under- 
stood by the facts being stated as relates to one work at Mossend. 
Of some 180 men that were locked out, only twenty can now be 
found to respond to the muster-roll when they meet to discuss 
any question. Those that have migrated are sending money to 
take South their companions the moment they find employment. 

The dispute in the coal trade is being satisfactorily arranged, the 
Messrs. Baird, of Gartsherrie, and other large coalmasters, having 
advanced the wages 6d. per ton. But as wages’ agitations get al- 
layed in one quarter they crop up in another. As the epidemic 
leaves one trade it rests on another; and it may be remarked 
generally that the rights of labour are being at present somewhat 
vigorously asserted all round, The machine moulders are now on 
the qui vive. In Glasgow they have demanded an advance of 2s. 

r week on their rate of wages. A short time will probably elapse 
Pefore the result of this movement is fully known, but it is gene- 
rally believed that a comproimise of some kind will avert a combined 
strike. 

It is curious to note how some people will stand in the way of 

rogress, and endeavour to arrest the inevitable. A petition has 
teas presented to the council authorities at Portobello, with a 
view to have the steam ibus discontinued. The pétitioners, 
who are not v numerous, — chiefly of the danger of 
horses getting frightened at the noise of the engine, and so becom- 
ing restive and unmanageable. There should not be, and with 
proper construction need not be, any noise of 4 terrifying kind in 
a steam omnibus. If there is, it will unquestionably be got over 
in time. But whether or not, it is unwise to make this a plea for 
discontinuance or abolition. Steam vehicles on common roads 
will prevail ; and the equine species will, in the long run, either 
have to give,way, or become reconciled to the innovation. 

The works in connection with the erection of a pier at Porto- 
bello, the commencement of which I reported about three months 
ago, are being assiduously pushed forward. Last week additional 
workmen were employed, and a night shift was commenced ; and 
fince then satisfactory progress has been made with the work. 
When the pier was begun it was anticipated that the contractors 
would finish about the end of this month, and that the proprietors 
would have it formally opened for traffic on Ist July. From pre- 
sent appearances, however, it is doubtful whether the work will 
be completed by the specified date. 

The works in connection with the addition to Mavisbank Quay 
are progressing rapidly. This addition, as stated in a former 
notice, is to be built upon 4 new principle. Large iron cylinders 
are sunk d into the ground, and on these are placed cylinders 
of brick, which rise to the level of low water. On this substrac- 
ture, the p of which is to obviate the difficulties arising 
= the sandy nature of the ground, the quay wall is raised. 

y an overhead steam traveller has been erected in the upper 
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of the ground for the pu of raising atid placing u 
ns the ojlinders, whi are to be formed hefe previously 
eir laced in situ. Another steam traveller has been 
erected in the line of the quay, by means of which the 
inders will be wagonsand placed in the positions 

ey are finally to’occupy. . 

It is stid that the new f y station at Cartsdyde, Greenock, 
on the Caledonian line, opened to the public in the course 
yun ol snide th Eamiachahive to good. Many patent of 

ry processes 
tefining have la’ been ad for Lae of securing 4 
better quality of and the manufacturers are now in 4 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE NEW BLAST FURNACES—ENGI- 
NEERING—IRON SHIPBUILDING ON THE TEES AND Tysr—Launcn 
OF THE SWIFTsURE—THE Tees Consexvancy—THEs Mippues- 
BROUGH Dock. 

THE Middlesbrough pig iron market maintains its position. On 

Tuesday there was, as usual, a numerous attendance on 'Chan 

There was not, perhaps, such a pressing demand for iron, but the 

prices were as firm as ever, and closed the same as last week, viz. : 

—No. 1, 56s.; No. 3, 53s.; and No. 4, 51s. 6d; For next year’s 

delivery a great quantity of iron is being sold. Manufacturers are 

very busy on rail contracts, and numerous inquiries are reaching 
them from America, Russia, and Hungary. 

Now that trade is so brisk the starting of the new blast 
furhaces in course of construction in Cleveland would be 
welcomed by buyers and sellers alike. Last week B. Samuelson 
and Co:; of Middlesbrough, started their two new furnaces, which 
makes seven belonging to that firm, and brings the total number 
of blast furnaces now blowing in the North of England up to 106; 
I am informed that R. Lloyd and Co., of Middlesbrough, will blow 
in their two fino new blast furnaces on the 25th inst. Several other 
furnaces in the district are fast approaching completion. 

Engineering; I find, is improving. Head, Wrightson, and Co., 
South Stockton, who are pretty fully engaged in building sihall 
locomotives, have accepted a contract for a viaduct for the Ran- 
gitata, New Zealand. This viaduct is to have eighteen spans, each 
66ft., and will, therefore, be 686ft. long. The girders are of the 
lattice form, pressed together, with crossed girders and rolled 
joists fixed on the top. The girders rest upon cast iron cylinders 
4ft. diameter at the top, and 5ft. where they sink into the clay. 
These cylinders are cast in segments. There will be about 400 
tons of castings and 250 tons of wrought iron work in the viaduct, 
Hopkins, Gilkes and Co., Middlesbrough, are busy on general 
engineering work. Messrs. Cochrane and Grove, of the same town, 
are full of orders for castings ; abd Blair and Co., of Stockton, are 
turning out a large number of maritie engines. 

Shipbuilders on the Tees and Tyne are still busy. Since my 
last notice there have been two launches on the Tees and three or 
four on the Tyne. Charles Mark Palmer and Co., of Jarrow-on- 
Tyne, are very busy. On the 15th inst, they launched the frigate 
Swiftsure for the English Government. 

At every meeting of the Tees Conservancy some proposition is 
made for hastening on the improvement of the river under the 
charge of tliat board. At the last ineeting it was decided to ask 
for tenders for a new dredger, so that the very desirable work of 
deepening the channel between Stockton and Middlesbrough and 
the sea should be more vigorously carried on. 

The extension of the Middlesbrough Dock is being proceeded 
with very rapidiy, When this work is completed the merchants of 
the iron town will find that the shipping facilities of the port will 
have been considerably increased. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


LESS DEMAND FOR FINISHED IRON: The kinds in request-—Tus 
IRONWORKERS AND THEIR LABOUR—THE IRONMASTERS AND THE 
Factory Extension AcT—PIG IRON TRADE: A fair number of 
sales : Continued upward direction in the price of hematite pigs : 
An advance of half-a-crownin Barrow samples: The pig question 
discussed--CoaL: Fair sales on furnace and forge account— 
MINING ENGINEERS—SovutH MIpLanp Institute: Rapid in- 
crease of members—ENCOURAGING VIEWS AS TO SUPPLIES OF 
FUEL — THE LILLESHALL COMPANY AND THEIR GRANVILLE 
WINNINGS : A model of South Staffordshire : Its character and 
use— MANUFACTURING OPERATIONS IN AND ABOUT BIRMINGHAM 
—COoNDITION OF THE WORKPEOPLE—BOILER-PATCHING AND ITS 
CONSEQUENCES, 

THE products of the mills and forges are in scarcely so good de- 

mand as they were a week and fortnight ago. The remark applies 

to all the qualities and to nearly all the various denominations, 
but the falling off is more perceptible in boiler plates than in any 
other description. In best boiler plates there has been a fair 
amount of work done for a few months, whenever makers 
exhibited a disposition to meet consumers in respect of prices. 

Now, however, the demand is less, and there is sharper competi- 

tion in most of the markets supplied from this district than has 

been since the year opened. Sheets, which began to move alittle 

a few weeks ago, seem to stand where, a fortnight ago, the better 

demand placed it. Bars are paety dropping back a little, in 

all but large and small rounds and angles. In these last, in 
girder plates, and in hoops, and strips, there is a cheering, and in 
respect of strips and hoops, a busy trade doing. 

he workpeople are displaying no og | great anxiety to labour 
assiduously in either the mills or the forges, and even at works 
where there have been stoppages on account of necessary repairs 
no exception to this rule is observed. At present the supply of 
labour is quite equal to the demand, but the trade, in looking 
ahead, still desire that youths may not be kept too long out of the 
full work of the mills and forges. The committee of the Iron- 
masters’ Association have issued documents for the signature of 
tlie ironmasters, generally embracing an application to the 

Government that the tetnporary arrangement in the Factories’ 

Extension Act, by which youths of sixteen are allowed to work at 

night, may be made pertianent. We are now close upon the 

period when the law would require that in order to_their working 
all night they must be ¢ighteen years of age. Until Saturday 
next only is given for the completing of the requisitions. 

A fair trade has been done in pigs in the week. Buyers have 
had to accept makérs’ terms as a rule, anil the stern attitude taken 
by producers whose qualities are most in request has led makers 
of tinished iron, who are usually very cautious, to order as freely 
as certain of the pig iron firms will allow them. 

Upward is still the diréction which the prices of the best class 
of pig iron produced out of this district are taking. Whenever 
the market will bear it the vendors of pigs take advantage of the 
end of a quarter to put on fractions of pounds sterling to previous 

notations. They first sell well for the next quarter's delivery, 
then ask a farther 1s, 3d. or 28, 6d., a8 the case may be, from ail 
consumers who would thereafter ek The current period is no 
exception to that custom. Notwithstanding recent advances, 
hematite iron is being declared as worth more money. The 

Barrow people are understood to have sold all their ordinary make 

throughout the cape by months. They may well, therefore, 

be supposed to be able to require higher prices, and they are doing 

#0. Half-a-crown a ton more is now to be required from all but old 

first-class customers. Grey-forge Barrow hematite has been selling 

at 77s, 6d. per ton; it is now pores at 80s. Upto the close of this 
week proprietors of mills and forges who have long dealt with the 

takers of the brand will have an opportunity of ordering to a 

cay extent at the old prices ; but, this week out, they, as well 

as All new customers, must give the £4 forall require. The 

pis iron made in South Stat ire and Kast Worcestershire, 

hough in all cases firm, a ty , yet cannot be put 

up with so much nce. This is due to the cireumstance 

+, whilst the hematite firms have a market elsewhere, the 

= of the blast Furnaces of this district have hardly more 
a local consum 


tion. 
Coal is ih g00d demand at the furnaces and forges, and at the 
foundries ; but household compiles are in declini od 
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THE ENGINEER. 








Engineers now numbers 123 members. Its first anniversary was 
celebrated last Monday, when Mr. H. Beckett, F.G.S., resigned 
the office of president into the hands of Mr. J. P. Baker, her 
Majesty’s inspector of mines, and was complimented and thanked 
for his past services in that position. At the dinner which took 
place in the evening, e year’s services of Mr. James 
Cope, the honorary secretary, were warmly recognised. 
The chief speakers remarked encouragingly upon the pro- 
spects of the district in resi of future veries of fuel, 
to be brought about partly by submerged work- 
ings, and partly by finding new stores. Mr. E. Jones, the ray | 
engineer of the Lilleshall Company, who was the vice-president o 
the dinner, adverted to an instance in which draining enabled 
an extensive quantity of valuable coal to be liberated, and a 
profit thereby made surpassing that resulting from the — 
working. Going on, he said it was remarkable how much in these 
modern times might now be donein colliery engineering for a little 
money. In Shropshire they had gone to depths as great as that 
eae in the North of England, but at very much less money. 
ilst the sinki at the Monkwearmouth Colliery cost 
,000 — and the outlay had proved an excellent invest- 
ment—the recent Granville winnings, which had been conducted 
night and day for five =~ had developed pay of ‘still more 
worth, at a cost, including interest of money, of only £60,000. 

The progress of mining throughout South Staffordshire and 
East Worcestershire should be aided by what has just been done 
by Mr. E. B. Marten, C.E., of Stourbridge. That gentleman is 
engaged in investigating the difficulties which lie in the way of 
pumping of drowned-out collieries, at the same time that he is 
trying to ascertain why it is that so much pumping is needed in 
many of the collieries now at work. Directing his attention first 
to the keeping of the water out of the pits, he is tracing the 
different watercourses, These, as far as he has ascertained them, 
over a district of twenty-four by twelve square miles, he has laid 
down upon a model of lin. to the mile. “the model is similar to 
that of the Allenhead lead mines in Cumberland, now in the 
Jermyn-street Museum ; for after showing surface undulations it 
is sawn across in numerous directions, and upon the sides of the 
squares there are marked, as far as they are known, the positions 
of the respective strata. Thus, by lifting any particular section 
of the model it may be ascertained at a glance what has been 
found beneath the surface in the locality which the section repre- 
sents. The model is marked as completely as known workings will 
justify ; but it is necessarily incomplete, wanting the information 
which private firms only can furnish. Mr. Marten exhibited his 
model in the Dudley Museum last Tuesday, at the annual meeting 
of the Dudley and Midland Geological Society and Field Club. 
Mr. Frederick Smith, the chairman this year of the iron trade, was 
in the chair, and concurred with the other members in the great 
value which a model of 6in. to the mile (as Mr. Marten suggested) 
would prove to South Staffordshire, if the colliery managers 
would only see that their workings were from time to time re- 
corded upon it, even as there were shown the workings of the 
Creusot mines on the model which the Creusot Company sent to 
the Paris Exhibition. The society wisely determined to have such 
a model prepared and deposited in the museum for public reference. 
Mr. Marten undertook to superintend its production, 

Throughout Birmingham the chief manufacturers are doing a 
fair amount of work. The small arms factories are busy chiefly 
upon foreign orders, and the prospects continue in every way 
favourable. Some ammunition houses are likewise busy. The 
japanners and iron and brass ware producers, who usually furnish 
the ironmongers’ shops at home, and the hardware stores abroad, 
are fairly occupied—some, indeed, are very active. Certain of the 
fancy trades are also getting into a better condition. The ma- 
chinists and the heavy founders are well engaged. Amongst this 
last class every kind of work required by the gas companies is in 
extensive request. There is one establishment just out of Bir- 
mingham where extreme pressure is necessary to get orders 
out of hand. Here, in pillars alone—to be adapted chiefly to 
gasometers—the work at present on the books embraces some < 
tons. The castings are going to nearly every part of the king- 
dom, and extensively ab: ; a 

The condition of the workpeople generally in Birmingham and 
throughout the surrounding townships is better now than for two 
or three years past. This is not alone demonstrated by the home 
comforts which their tenements display. It was especially marked 
in connection with the holidays last week. The pleasure takers 
were better clad, and the ‘omg of entertainment and the shop- 
keepers better supported than for certainly two years past. 

ithin that period there has been much moving of the native 
residents into other and newer districts. The improvement is, 
therefore, due alike to the diminished number of hands seeking 
bes and the less restricted amount of work for them to do here- 
abouts. 

Strikingly illustrative of the migration movement which has been 
going on is the fact that there came into South Staffordshire last 
week by one of the holiday trains nearly 300 workpeople, who are 
now located at Barrow alone, but who, up to a comparatively short 
time ago, had their homes in the Black Country. 

Not a few proprietors of boilers seem determined to force on 
Government interference in the working of this class of ma- 
chinery. They seem content to leave their boilers in the hands of 
people who know extremely little about them, and do not avail 
themselves of the protection which may be now secured through 
the different inspecti panies at so cheap a cost. When will 
they learn that it is not enough to call in a boiler maker when a 
boiler is out of repair, and, instructing him to set it right, put it 
on again upon his ipse dixit that all is safe? The mass of people 
who repair boilers are altogether incompetent to declare when 
such apparatus isin a safe working condition. They are altoge- 
ther too prone to pean. At the final inquest which has just 
been held at Westbromwich, in respect of the death of the two 
men who were killed at the Victoria Ironworks of Messrs. 
Hipkins, Mr, E. B. Marten, who inspected the boiler for the coro- 
ver, pointed out that the cause of the explosion was the insecure 
repair of the much-patched longitudinal seam immediately over 
the fire. At different times it had been repaired with three 
[apa and the rivets beyond the patches had been renewed. 

his seam had evidently leaked for some days, and must have 
given way some minutes before the explosion, the rip gradually 
extending from rivet to rivet. As the engine was slackened when 
the leaking was observed without drawing the fires, the steam 
accumulated a little, and caused the rupture to extend until the 
boiler was torn, into four fragments. Had the faulty seam been 
entirely removed by putting in new plates, the strength of the 
boiler might have been more nearly restored. The jury, of course, 
found a verdict of ‘‘ Accidental death,” and cunasiell the owners 
from all blame, inasmuch as the evidence showed that they had 
recommended that the boiler should be thoroughly repaired. 











WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 
THE [Ron TRADE: Continued healthy state of things: The inter- 
tion of Whitsuntide interfered with operations of the works : 
Delay in the execution of contracts: Export returns showing that 
small quantities of iron were sent for shipment : Plenty of orders 
on hand; No fresh business transacted : The diffi of ing 
new orders for summer deli: FUTURE PROSPECTS : The Russian 
d d actively sustained HOME TRADE—THE TIN-PLATE 
TRADE—THE STEAM AND HOUSE COAL TRADES: New furnace at 
Blaenavon Works :—TRADE PROSPECTS AT SWANSEA: The 7rade 
ofthe locl aports. 
No fresh feature of interest has arisen in connection with the 
iron trade since my last report, still it is pleasing to be able to 
record a continued healthy state of things. Of course the inter- 
vention of Whitsuntide has very materially interfered with 
operations at the works. As far as it was possible in all depart- 











ments, there was a cessation of labour, and the hands betook 
themselves to pleasure, man ¢ nearly the whole of the past 
week in trips to the seaside and various other ways. Notwith- 
standing that holiday keeping at such a busy period must incur 
serious delay in the execution of cdhtracts, the custom was kept 
up, with, perhaps, a greater degree of prodigality than 
usual, owing to the prosperous condition of the trade 

merally, and consequently the returns of the exports 
rom the local ports during the week show that the 
quantities of iron sent down from the works for shipment were 
unusually small. This week, however, the usual active state of 
things is again shown in most parts of the district, As I have 
before stated, there are fav of orders on hand, and the esta- 
blishments require to be fully and busily employed now and for 
some time tocome. To look for the transaction of business 
is, therefore, useless, instances having again occurred of the dis- 
inclination on the part of manufacturers t ptnew orders. Buyers 
of railway iron are almost at a standstill at present, owing to the 
difficulty they meet with in endeavouring to place a few more 
contracts for summer delivery, although in most cases very favour- 
able terms are offe In all probability this will be the case for 
at least two or three months to come, during which period makers 
will make good their time in clearing off, if not all, the most 
urgent of the spring engagements ; when, no doubt, they feel pretty 
certain they will be able to start upon a still more lucrative busi- 
ness. Quotations generally are perceptibly tending upwards, and 
manufacturers will shortly have little orno difficulty in establishing 
an appreciative higher list of prices. is is obvious from 
the difference in the rates now obtained for nearly all descriptions 
of make, and those of the early omg of the spring, the variance 
showing something like 10s. to 15s. per ton in favour of makers. 
The trade with the Muscovite Empire. the United States markets, 
together with a number of continental houses, is actively sustained, 
extensive clearances being each week effected to those parts of 
the world from the ports of this district. me the latter pur- 
chasers Germany may now perhaps be instanced as one of the 

rincipal, large quantities of railway material having been inquired 
For latterly. There is scarcely anything fresh to be noticed in 
reference to the home demand, but it may be said that gradually 
this branch of the trade is influenced by the progress made in 
foreign transactions ; and eventually, no doubt, a greater degree 
of activity will be evinced in all its departments. For pig iron 
and bars an improved demand is reported, and prices continue to 
stiffen, especially for pig. In the tin-plate trade makers are 
endeavouring all they can to establish higher quotations for their 
productions, as there is little probability of a reduction taking 
place in the high price of tin. 

The demand for steam coal continues on the whole tolerably 
good, but colliery proprietors complain of the irregularity in 

usiness, owing to the scarcity of ships of suitable tonnage at the 
ports. Fora week or so past but little work has been done at 
some of the collieries. The house coal trade remains quiet both 
coastwise and locally. 

As an instance of the progress which is evidently being made in 
the iron trade generally, it may be mentioned that another fur- 
nace has been blown in at Blaenavon works, making in all nine in 
blast, and the foundation of a tenth is being laid. Every branch 
of these works is in active operation. ' 

It is to some extent satisfactory to find that the trustees of the 
Swansea Harbour estate have pretty sanguine notions of the 
state of the trade in that district, and of the prospects of the 
future. At the monthly mage A held a few days ago the chair- 
man, in moving the adoption of the minutes of the finance com- 
mittee meeting, suid that although trade had been very much 
depressed, there had been an increase in the revenue of the 
harbour, as compared with the corresponding period of last year. 
For the last eleven months there was an increase on the general 
harbour estate of £359 6s. 10d., and the loss on the south docks 
estate was £582 14s. 6d. less, thus placing the trustees in a better 
position by £941 than they were for the corresponding eleven 
months of the eg ear. 

The trade of the 1 ports for the last month may, on the 
whole, be considered favourable, though in some cases the coal 
shipments show a falling-off as compared with May of last year. 
The exports of coal during the month from Cardiff were 180,613, as 
— 181,931 tons in May, 1869 ; Newport, 31,384 tons, against 

,181 tons; Swansea, 39,729 tons, against 50,156 tons; and 
Llanelly, 12,423 tons, against 16,782 tons. The shipments coast- 
wise were as follows :--Cardiff, 75,147 tons, against 93,179 tons in 
May, 1869 ; Newport, 71,213 tons, against 61,731 tons ; Swansea, 
17,855 tons, against 21,427 tons; Llanelly, 13,345 tons, against 
18,322 tons. Cardiff exported also 32, tons iron, and 4505 
— fuel ; Swansea, 10,680 tons patent fuel; and Newport, 

294 tons iron. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 
STEAM SHIPBUILDING ON THE MERSEY—THE IRON TRADE IN CuM- 

BERLAND—WORKINGTON HARBOUR—IRON ORE IN NORTHAMP- 

TONSHIRE — STATE OF TRADE AT SHEFFIELD — BIRKENHEAD : 

Grain warehouses: New ferry steamer.—MR. URE, C.E., AND 

THE River TyNE CoMMISSION.—MINERALS ON THE MIDLAND 

RatLway—StaTE OF TRADE IN SOUTH YORKSHIRE—NORTH- 

EasTERN GOssIPp—THE DERBYSHIRE IRON TRADE—MESSRS. 

H. B. Boyp AND Co.—LANCASTER AND PRESTON CANAL. 
Iron shipbuilding has been carried on with activity of late. At 
Garston, Liverpool, Messrs. Miller and Co. have launcheda paddle 
steamer of about 400 tons burthen, which is one of five which they 
are building for the Danubian Steam Navigation Company. The 
steamer just launched is the third of the series. Messrs. Miller 
have also launched for the same company twelve large barges, 
completing an order for nineteen of this description of craft. The 
steamer just launched has been named the Kolosvar ; she has been 
taken to the Coburg Dock, where she is being engined by Messrs. 
Fawcett, Preston, and Co. The Bolivian steamship, which is now 
in Messrs. Miller’s graving dock, is at present 250ft. in length, 
but when her alterations and extensions have been completed she 
will be 400ft. long. Messrs. Hamilton, of the Windsor Foundry, 
are erecting large new ironworks at Garston, close to Messrs. 
Miller’s yard ; they are also ea a shipbuilding yard, and 
a graving dock 350ft. in le: with the intention of adding the 
business of shipbuilders to that of engineers. The new premises 

ill cover an area of ten acres. 

Messrs. Barclay, raig, and Co., are understood to have aban- 
doned an intention which they had entertained of erecting iron- 
works at rt, in pong age of not being able to procure a 
place on which to deposit the . They intend, however, to 
obtain, if possible, another site. third furnace which Messrs. 
Gilmour commenced building a short time since is rapidly ap- 

ing completion, and the foundation of a fourth furnace has 
4 laid ; considerable progress has been made with the 
works of the Solway Hematite Iron Company by Mr. H. 
Hodgson, the contractor; the same ma said of exten- 
the Marypart and Ontlisle Rallwey Company.” The Workington 

e rt Jarlisle Railway Company. e Worki n 
Hematite Iron Company has three in blast 
in, Blair, and Patterson have the whole of 
in blast ; the Cleator Iron Company have four 
furnaces out of six in blast ; Messrs. Kirk Brothers, and Messrs. 
ae Valentine, of Workington, have their bar mills in full 
wor! ‘ 

A contract of Mr. Blair with the Earl of Lonsdale for the im- 
en of Workin Harbour is now ically completed. 

work consists of a timber jetty on north side of the 
entrance to the harbour. This jetty isan extension of 
wl constructed last year in continuation of a wharfing round 
the ‘orming the entrance to the Lonsdale Dock. 
continues in a straight line with the wharfing for a length of 


ty 





. ting at a point 430ft. from in a 
circular head. The width of the jetty is 15ft.; the is 
protected on the inner side by a timber handrail, and the river side 
is provided with m posts. 

e quantity of iron ore raised in Northam: in 1860 was 
95,644 tons; in 1868 it had increased to 449,116 tons. Messrs. 


~~ the — Railway ha 2 re a 
e iron e appears enjoying e é 
perity at Sheffield ; indeed, the activity observable in affairs is 
considered to be in ing. Prices are becoming also more 
remunerative. The de’ for geen | matériel is active, and 
armour-plate, Bessemer steel rails, : y 
full time. The Bessemer steel framages oxo being wasted to Shes 
utmost power of production ; there is a good ; 
both for the meme 3 —~ and also for ae 
inquiry is experien ‘or agricultural im; edge tools. 
ho sheen Desks and bour beg mn agreed to stiffen 
the floors of certain grain ad, 
mated cost of £6500. The Birkenhead Commissioners have 
decided to build another large ferry steamer. 


Mr. J. F. Ure, C.E., the to the River Tyne Commis- 
sioners, is about to return to Glasgow. He is to be a member of 


manager with Messrs. R. Napier and Sons. 

The minerals in the Unstone Valley on the new branch of the 
Midland Railway between Sheffield and Chesterfield are now being 
opened out, and are expected before long to throw something like 
half a million tons B ag annum on to the main line. On the 

wi 


opened out, 

PThe South Yorkshire ironworks continue well employed, and no 
falling-off is experienced in the demand for manufact iron, 
including rails, plates, wheels, &c. The Bessemer steelworks show 
no diminution of activity. There is scarcely so much doing in 
engine fuel for Lancashire, but steam coal has been in fair request 
for Hull and Grimsby. Earl Fitzwilliam is to be invited to become 
president of the South Yorkshire Steam Coalowners’ Association, 
which has commenced business in Hull upon a system of sending 
direct from the collieries. nv 

Iron rails continue to be shipped in large quantities at West 
Hartlepool. The rumour as to the intended establishment of 
ironworks at Hylton, on the north bank of the Wear, is revived ; 
indeed it is stated that operations have been y commenced 
for the building of the new works. A quantity of machinery from 
Birkenhead was shipped to Russia from the Tyne Dock last week. 
The plate-glass trade of South Shields is mi great progress. 

As regards the Derbyshire iron trade, it may be observed that 
the works are now doing a fair business in most branches. Steam 
coal continues in fair request for shipment. ; ' 

The firm of H. B. Boyd and Co., marine Ag at 
Walker-on-Tyne, is to be turned into a limited liability company, 
with a capital of £10,000, 

The Lancaster and Preston Canal burst at an early hour on Sun- 
day morning, about five miles from Lancaster. e breach, al- 
though only a few yards in extent, could not be stopped until 
many acres of land had been flooded, and considerable dainage had 
been done to the hay growing thereon. 


PRICES CURRENT OF METALS AND OILS 
1870. 869. 




































1 
Correr—British—cakeandtile; £8.d £8.d|) £64..£ 58.4. 
per ton .ssece «oo| 7010 0.. 71 O 0/73 0 0.1. 0 0 0 
Best selected 72 09. 0 0 0|/75 0 0..76 0 0 
Sheet ...... 7410 v.. 76 0 0) 77 0 0.679 0 0 
Bottoms .s.cesee 78 0.. 0 0 0/81 0 0 0 0 
Australian, per ton ....000-| 73 0 0..75 0 0| 76 O v.. 7810 0 
Spanish Cake .seccccescsess| 0 - 0 001/72 00.000 
Chili Bars.... 6710 0.. 6810 0| 6710 0.. 68 0 0 
Do. refined ingot 71 0 O.. 7210 0} 71 0 0.. 73 0 0 
Fuaow Sis, ee D. - 0 0 6 O 06%) 0 0 6 007 
Inoy, pig in Scotland, ton 30 6 210 8 cash 
, Welsh, in London.. 7 2 6.. 710 0} 612 6. 615 0 
W 610 0.. 615 0| 6 26.665 0 
8! 710 0. 8 00'/750.77 6 
Rail, in Wales ° 615 0. 75 0} 626.65 0 
Sheets, singlein London ..|; 910 0..10 5 0} 950.. 00 0 
Hoops, first quality ........| 810 0. 95 0) 850.8 7 6 
Nailrods ..ccccocscsceccese| 710 0.. 8 0 0) 7 5 0. 712 6 
a ee ears ectaeeer® 7 > ed 4 : 4 » s ed . 10 0 
Leap, , Fore per {171 ee 171 ee 00 
eee WB --|19 5 0. 0 0 0/2010 0.. 0 0 0 
18 0 0..18 2 6)/19 2 6.1910 0 
1810 0.. 0 0 0/20 0 0..20 2 6 
21 0 0.. 0 O 0) 22 5 0.. 2210 0 
1915 0.. 20 0 0) 20 5 0.. 2010 0 
2510 0.. 30 0 0) 26 0 0..28 0 0 
00 0.. 0 0 0) 26 0 0..29 0 6 
Litharge, W.B. ..+>. 000.000/% 00.000 
QUICKSILVER, per bot. .... 717 0.. 0 O 0} 617 0.. 618 0 
SPELT Silesian, per ton 9 0 0..19 5 0/21 0 0..21 5 0 
English V&S.- ++. 19 5 0.0.19 7 6/21 00.. 000 
Zinc, ditto sheet...e.-. 2310 0.. 2315 0/26 0 0.. 2610 0 
STEEL, Swedish faggot . ol © OO. ©6061 08 6. 6 0 6 
Kegee.ccccccceucccccccccce| 15 0 0.4. 0 0 0/15 0 0.1. 000 
Tux, Banca, percwt. .......008| 615 0.. 0 0 0] 616 0. 0 0 6 
Straits, fime—cash ..........| 615 0.. 0 0 0| 612 0.. 613 0 
For arrival 610 0.. 615 0} 610 0.. 612 0 
lish 616 0.. 617 0| 6 5 0. 670 
erecces 617 0.. 618 0} 6 60.68 0 
Refined, in blocks 619 0.. 7 0 0} 613 0.. 615 0 
TrnpLaTEs, per bx of 
IC COKC weccccccccccccccceee| 1 3 O- 15 0} 18 6. 1:5 8 
coscocccsscoscccccss| 1 9 0.. L1l O} 1 9 6. 11l O 
Ic ecccccccccccccee| 1 8 Geo 110 0} 110 0.. 112 O 
Si epeesroocodgasosocsnanes $3 Z° .2 0 +E _ . 4 
Coa.s, best, eccccccese| O1 -« O18 0 oe 
Gets aces 015 6.. 016 S| O14 6. 017 0 
O1Ls, per tun, 38 0 0.. 0 0 0| 87 0 0..38 0 0 
WH see 340 0.. 85 0 0) 31 0 0.. 82 0 0 
§ bod: 9 00... 0009000. 000 
Whale’ So 8710 0.. 0 0 0/40 0 0..41 0 0 
Yellow ..ccccccosccscceee| 3610 0.. 87 0 0| 39 0 0.. 40 0 0 
BrOWN ceccssccccccscocee| 35 0 0.. 0 0 0/87 0 0. 09 0 O 
ccccvccccccccces| 82 0 0.. 83 0 0) 82 0 0.. 00 0 
/ 52 00. 00 0'53 00.000 
000. 00 0/50 0 0..51 00 
3910 0. 0 00/4000. 0600 
81 5 0.. 8110 0/31 5 0. 000 
4510 0.. 46 0 0) 3810 0.. 9 00 
-| 4310 0.. 4815 0/ 8615 0.. 3710 0 
47 0 0.. 48%0 0/ 8910 0..40 0 0 
Brown .sccscocssocccee| 45 10 0.0 0 0| 387 0 0. 0 00 
Lard coccccccccccccccccccccce| 72 0 058-74 0 0/72 0 0.. 73 0 QO 
Tallow osveccccccccccesssecee| 30 0 Ove O 0/35 0 0. 0 0 
PRICES CURRENT OF TIMBER. 
1870, » Ii 1870. | 1869. 
Per load £252 6| £8 £ «| Per load— 2044446 
) eb 2.15 | B13 4 13\| Com i rgualtgy 38 019 0| 161019 0 
a$$ 28/3 $$) anamotntie 2 $830 838 8 
.. 516 610) 510 6 0/8 1b 0 12 10) 10 15 13 10 
$15 410| 45 417|Fioked 2 610 8 Ol 810 710 
“2355/88 SMldmiacaa: 68 oy 88 3a 
“$5 $8] £38 238 osmsanee nin. § $28] $6088 
Le 3 seeeee 
aa $13 ++ ty eee. 5-0 809 81010 0 
a0 213/23 3 310 ison. by Sby 6 20 © 12 10] 10 1019 10 
310 510) 4 © 6 0|| in. yellow .... 
310 510| 410 6 0|| Deck Dat 9 9 0 of 00 00 
© 000/000 0|| per dom mo 
4.0 5 0| 6 0 7 0|| Staves. per standard M. 
St 510 610) & © 9 0}| Quebecpipe ...... 6 067 mo000 
Deals, per C,, 12ft. by 3ft. Yin, puncheon.. 18 019 wie 
Quebec, wht. spruce 12 10 17 10/19 017 0|| Baltic, crown *: jo © 150 0/100 0 1500 
Si Johnwhispruce 191014 0/18 015 0| Pipe «..... - 
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| 
EXPERIMENTS WITH THE “FAIRLIE” ENGINES. 
. (From our own Correspondent.) | 
Ir is doubtless within the recollection of your readers that 
about four months ago you gave the particulars of some very 
successful and interesting trials that were carried out in Wales | 
with double bogie engines, designed on Mr. Fairlie’s principle. 
I have now to send you the results of some additional experi- 
ments recently carried out upon the small gauge line of 1f. 11}in. 
at Festiniog, a3 well as upon the recognised standard gauge. On 
the 15th instant, our party met at Euston station a short time 
before the starting of the 9.15 p.m. train, to which four saloon 
carriages had been attached for our especial accommodation. 
The party included the following directors and managers of rail- 
ways, officers of the Royal Engineers, and other gentlemen repre- 
senting the Indian Government :—Colonel Strachey, R.E. ; 
Celonel Dickens, R.E. ; Captain Stanton, R.E. ; Captain Leard, 
R.E. ; Mr. fF. C. Danvers, C.E. Among the other visitors, some 
of whom joined the party during the course of the proceedings, 
were :—Messrs. A. M. Rendel, C.E., consultiag engineer E. I. 
Railway; Martin Wright, Madras Railway; H. Lee Smith, 
resident engineer, P.S. Railway; E. Duwar, G.S. P. Railway ; 
H. T. Wylie, resident engineer, P.S. R. ; T. C. Glover, railway 
contractor, Bombay ; the Hon. R. E. Herbert, director of the 
Cambrian Railways ; Captain Morland, secretary Bombay Har- | 
bour Board ; G. Laidlaw, director of Canadian Railways ; W.C. | 
Buchanan, chief engineer, Mexican Railways; G. Allan, C.E. ; 
T. Cargill, J. Elias, manager of Cambrian Railways; P. | 
Brotherwood, R. J. Fairlie, J. 8S. Gilbert, G. J. Morrison, | 
A. P. Hobson, C. E. Spooner, P. Spoouer, and R. Smiles. | 
After leaving London no stoppage of any importance was 
made until reaching Stafford at 12.45, where a delay of | 
one hour and a-half occurred, and enabled us to partake of 
supper. We breakfasted at Barmouth between eight and nine 
the next morning, and the terminus Portmadoc was reached at 
10.45 a.m., the entire journey occupying thirteen and a-half 
hours. Without the least delay the whole of the visitors pro- 
ceeded to the quay, where the Festiniog line commences, and 
the experiments were at once begun. So much has been 
said and written respecting this line, especially in THe ENGINEER, 
that I shall not do more, before entering upon the details of the 
trials, than very briefly recapitulate the principal features of the 
railway, and the distinguishing characteristics of the engines 
experimented upon. The whole question of small gauge lines 
worked by the l'airlie engine has been thoroughly ventilated, and 
any further criticism would be alike useless and superfluous. 
The Festiniog is a single line of way 13} miles in length, 
having one terminus at Portmadoc, and the other at Festiniog. 
The total rise of the line from the latter to the former place is 
700°62ft., taking the sea level as the datum. The gradients are 
continuously ascending, the maximum being 1 in 60°6%, and the 
minimum 1 in 186, except on the Traethmawr embankment, 
where the line is practically level. The average gradient is 1 in 
92 for 124 miles, and the gauge is lft. 1l4in. The maximum 
radius of the curves is 1} chains, and their lengths range from 
80ft. to 200ft. With the exception of a short distance at the 
Portmadoc terminus, the line is laid with double-headed rails of 
48°66 lb. to the yard, placed upon cross sleepers of larch Yin. by 
4ft. 6in. by 44in., at intervals of 3ft., except at the jointa, where 
the centre bearing is 2ft. There is a framing fixed at every 
joint, which is arranged by placing two sleepers as longitudinals 
under the cross sleepers spiked together. The joiuts are 
fastened with socket fish-plates which embrace the web and 
lower head of the rail, and are fastened together with 
fish-bolts and nuts. The cant or super-elevation of the 
outer rail is 3in. in the curves of maximum radius. The 
engines subjected to these comparative trials were the Welsh 
Pony and the Little Wonder (Fairlie system). The Welsh 
Pony is a four-wheel tank engine with a four-wheel tender. 
It has two outside cylinders, each 84in. in diameter, and 
the weight, exclusive of the tender, is 10 tons. The tender 
weighs 1°25 tons. The wheels, which are coupled, have a 
diameter of 2ft. Their base is ‘5ft., and the length of the stroke 





is 12in. The Little Wonder is a double bogie engine without 
tender. Each ie has four wheels coupled, 2ft. 4in. in 
diameter. The wheel base of the bogie is 5ft., that of the whole 


engine 19ft. Each bogie has a pair of outside cylinders 8y%in. 
in diameter, with a 13in. stroke. The weight of the engine in 
working order is 19°5 tons, 

In all the experiments made at Portmadoc both the engines 
were fired with Ruabon coal. They had both recently come out 
of the workshops. The Welsh Pony had received a thorough 
overhauling, expressly that she might be in good condition for 
her coming trial, and the Little Wonder had been repaired in 
consequence of receiving damages in a collision. At about 
11 a.m. the experiments commenced with running the respective 
engines forwards and backwards three times consecutively over 
the Traethmawr ewbankment from Portmadoc to the signal 
post. ‘This was in done in order to afford to all an opportunity 
of judging for themselves of the relative steadiness of running 
of the two engines, and it should be remarked that this portion 
of the line is straight and practically level, the gradient being 
1 in 1343°50. Considering that one of the chief merits of the 
double-bogie principle lies in the facility with which the engines 
constructed on that system can accommodate themselves to 
what may be correctly termed the sinuosities of our modern 
railways, it might be asked what was the object in running the 
two engines over a piece of level and straight line. The real 
reason for so doing was to refute the allegation that, although a 
Fairlie engine is steady enough when going round curves, it is 
not so on the straight. 

EXPERIMENT No. 2. 

In this experiment the Welsh Pony started from Portmadoc 

with the following train of seventy-seven wagons :— 


Tons. cwt. qr. 
eG te. 6s 40 40 cc ee ce oo & 5 ‘a 
Waphgis (08 Giataw) is sc 0s cc tc ce co ce co BSS 
be pe at oe ee ee ce oe ee of 19113 3 
eigh' ) -wontagen wp  T t a ee 200 
Ditto of engine and tender.,. .. .. .. 12 «2 oe 11 5 0 


Gross totaltons .. .. .. .. 1. 1. 2s os 204818 8 

The length of the train was 841ft. The pressure of steam 
at starting was 140 lb., and the maximum pressure was 160 lb., 
which occurred at the foot of the first incline ; the minimum 
ager gt 2 182 1b, and that at stopping was 138 1b. The 

re was Clear at starting, and the engine was stoked once. She 
slipped once at starting, the weather being wet and the rails 
slip a he engine when on o (radiant of 1 in 100 wes pulled 
wu e 3; the part o! train being on a gradient of 
Tin 85°65, and the whole of it on a reversed — 

The second portion of the experiment was commenced by de 
taching thirty-seven trucks, and the train was then backed until it 





was altogether on an incline of 1 in 85°65. The weight of the 


train was then as follows :— 


Tons. cwt. qr. 
Weight of forty w: tare 2c se oe oe eo 2417 2 
Freight oe ak age ee 20 0s ce ee 7410 1 
Gross weight of wagon.. «+ «- o «- O78 
Weight of passengers .. .. .. oo ee 200 
Ditto of engine and tender... .. oo 126 0 


Total gross weight of train (tons).. ee 112123 8 

The engine started with steam at 147 lb., but was unable to 
draw this load. The wheels did not slip, and the regulator was 
fullopen. Then nine more wagons were detached, reducing the 
total number to thirty-one, and the total gross load of the train to 
90tons3cwt.3 qr. With this loadastart was made with the pressure 
of steam at 150 lb. The engine slipped afterwards and stopped, 
and the steam fell to 148 lb. It rose to 150 lb. subsequently. 
and the engine again started on an incline of 1 in 85°65, and 
drew the load up it. The maximum pressure was 150 lb., and 
the minimum 125. This took place immediately after stoking. 
The pressure at stopping was 138 lb. The engine slipped several 
times during this experiment, and was finally stopped by signal, 
after advancing about twenty-five chains upon a gradient of 1 in 
90. No sand was used on the rails to prevent slipping, except at 
the first start from Portmadoc, 


EXPERIMENT No. 3. 


The Little Wonder started from Portmadoc with the same 
seventy-seven wagons and passengers that had been the subject 
of the previous experiment. The gross load of the train was 
213 tons 3 cwt., the difference in the weight of the present and 
former train being due to the difference in the weight of 
the respective engines. The pressure of steam at starting 
was 150]b., rising gradually on the embankment to 160 lb., 
which was the maximum pressure attained. The minimum 
pressure was 135lb., which was also the pressure at 
stopping. The engine was stopped by signal at the 
same place where the Welsh Pony was stopped in the last part of 
the previous experiment, which was above one mile and sixty 
chains from the terminus. Sand was used on the ascent beyond 
the embankment in this experiment. 


Experiment No. 4. 
In this experiment the Little Wonder was started frem Port- 


| madoc, with the following train of wagons and carriages :— 


Tons. cwt. qr. 
Gross weight of trucks .. ow ae? 


Seven passenger carriages and van Ke ys 1010 0 
Pe a ap ue we ee (6 ee 012 0 
Passengers ss 3.00 
Total weight .. .. 9 4 0 
Weight of engine .. 1910 0 

1l4 14 0 


Total weight of train (tons) 


The pressure of steam at starting was 160 lb., the maximum 
was 179 1b., and the minimum was 135 1b.; the pressure at 
stopping was 140 1b. The total Jength of the train, which was 
an ordinary mixed one, was 1245it. It was universally ad- 
mitted that even on the sharpest curves, and at maximum speed, 
there was very little appreciable vibration or oscillatiun on the 
engine or in the carriages. The time occupied by the journey, 
which included stoppages, was | hour 17 min. 30sec. Tue 
weather was wet, and the rails were greasy, which necessitated 
the frequent application of sand. The return trip to Portmadoc 
was accomplished in 1 hour % min. It was calculated that the 
speed in the former was about 20 miles an hour as a maximum, 
and about 30 in the latter. 


EXPERIMENT No. 5. 
This experiment was made with the Welsh Pony. She started 
from Portmadoc with thirty-eight loaded wagons and passengers. 
The weights are as follows :— 


Weight of Wagons. Tons. ewt. qr. 
9 


Ture weight oa ae ae ae ee 23 19 

Freight se «oc oo ce of of «+ of 8 of of 74 6 2 
Gross weight .. «. «+ + ++ «0 «+ os - 85 8 
Weight of passengers .. .. s+ «se «+ + 200 
Ditto engine and tender .. «. oe. 5 O 


Tons.. oe ee oe - 1110 0 


At starting the pressure of steam was 140 lb., but immediately 
after the start the stoker put on the brake without orders, and 
brought the train to a standstill. She again started with steam 
at the same pressure, which rose on the Traethmawr embank- 
ment to 1451b., which was the maximum observed. When the 
steam was at 125 lb. pressure the injector was turned on and it 
fell to 1201b. The engine was pulled up by the load on a 
gradient of 1 in 90 at abouta mile and three-quarters from Port- 
madoc. The engine started with a good fire, and was not stoked 
except just previous to starting. Un her arriving at Portmadoc 
the fire was examined, and the bars, smoke-box, and tubes were 
found to be perfectly clean and in good condition. 

The experiments on the 16th inst. at Portmadoc having been 
brought to a most satisfactory termination, the whole party took 
train for Barmouth, which was the resting place fur the night. 
After dinner Col. Strachey took thechair,and an interesting and ani- 
mated discussion arose respecting the trials that had been recently 
conducted. A few of the visitors had made previous acquaint- 
ance with the Festiniog line and its working, but the others 
were new to both its claims and merits. While there was a 
general unanimity upon all the principal points, there was a hot 
discussion respecting many of minor importance. Some of the 
visitors had taken notes, and some had not, and there was con- 
siderable discrepancy between many of the observations recorded. 
To avoid the repetition of this, and in order that the party might 
be put in possession of an accurate account of the proceedings, 
Colonel Strachey, with a great deal of tact and judgment, sug- 
gested that two or three gentlemen should be requested to form 
a coramittee, to take notes and draw up a report of the experi- 
ments in the order of their occurrence. The three gentlemen 
appointed were Mr. Cargill, Mr. Allan, and Mr. Danvers, 
and their report was subsequently signed by Col. Strachey as 
chairman, and the other members eter og | The particulars 
of the experiments I send are virt S tate bon & 
Barmouth was left early on the morning of the 17th. and 
Brecon reached in the course of the day. It was intended 
to carry out some experiments with the (Fairlie en- 
gine) on the 4ft. 84in. on the Mid Wales Railway from Tal- 
y-Llyn Junction to Snen, but as the required 
some slight repairs, it was not until the next day that the trials 
could be proceeded with. This left some time to the visitors to 
make acquaintance with } pt g mene scenery and points of in- 


terest in the nei; 
was to test the 


The object of the experiment with the Progress 
power of the engine on steep gradients with a heavy load, and its 
general suitability forthe standard The is a double 
bogie engine carrying its own and water on the Fairlie sys- 
tem. Its principal dimensions and weight are as follows :—Each 


bogie has four wheels coupled 4ft. 6in. in diameter. The wheel 

| base of each bogie is 5it. That of the engine is 224ft. Kuch 
bogie has a pair of outside cylinders ft. 3in. in diameter, with a 
22in. stroke. The weight of the engine in working order is 
54 tons. Length over all 32ft. 

The line between Tal-y-Llyn and Torpanteau is part of the 
| Brecon and Merthyr Railway, and is noted for its long heavy 
gradient and sharp curves. [ shall send you a section of it 
for your next impression. ‘The state of the weather at etart- 
| ing was favourable, but when the engine bad proceeded about 
| haif way up the incline the mists from the mountains rendered 
the rails greasy. The Progress started from Tal-y-Liyn June 

j tion at 1 hour 44 min. 30 sec, with the following train :— 
j Tons. om qr. 





Fifteen loaded wagons (gross weight) 168 0 
TOD ss. os =) 66 Ws ce as Os 06 00 & 1660 (0 
PasOngers.. +2 oe ce ce co os 20 00 06 oe 200 
Engine eo 0 ce 06.00 0 co 00 « 8 wo 8 0 © 
Total « 240 6 0 


The length of the traia, including engine, was 323ft. The 
| pressure of steam at starting was 11ilb. It fell to 95 lb. 
during the journey, and subsequently rose to 1001b. on 
reaching Tallybont at 1 hour 53 win. 10 sec. On 
j leaving Tallybout at 1 hour 57 min. 50 sec. the steam 
pressure was 123 lb, which fell to 125 1b, at the foot of an in- 
cline of 1 in 35, for a distance of half a mile, upon which 
the engine slipped a little. On arriving at the bottom of 
the long gradient of 1 in 38°82, the steam pressure was 137 lb. 
It fell subsequently to 134 1b., when the injector was turned on. 
The minimum pressure on this part of the incline was 128 lb., 
but it rose to 1341b. at the foot of the steep gradient of 1 in 6v, 
at 2 hours 23 min. Soon after regaining the long incline of 1 in 
38°82 the steam commenced to fall gradually until it reached a 
minimum pressure of 121 lb., when the injector, which had been 
constantly at work since first turned on, was closed at 2 hours 
47 min. 30 sec. About a minute afterwards the experiment was, 





unfortunately, brouzht to an abrupt terjmination by the train 
being overtaken by an ordinary passenger train, suflicient time 
| not having been ativwed to elapse between the starting of the two 
| trains. This occurred at a point tive and a-quarter miles from 
| ‘Lallybont station. The total time occupied by the experiment 

was 1 hour 4 min. The coal used was anthracite, and 
| the engine was stoked six times between 2 hours 23 min. and 
| the end of the trial. Nosand was used throughout the experi- 
| ment. But for this contretemps, there is very little doubt that 
| the engine would have succeeded in taking the load to its desti- 
| nation and completing the task, as on the turmer trial in February 

last, when the Kussian Commission were present. 

Exrrrimext No. 2. 

The return journey was made with the object of testing the 
steadiness of the running of the engine and the power of the 
Chatelier brake for stopp ng on steep inclines. The engine left 
Torpanteau with the pussengers and the two vans. Many of the 
gentlemen rode on tle eugine, and had an opportumity of wit- 
uessing the working of the Chatelier brake, which was put in 
operation three tiinwes with perfect success. It was estimated 
tuat the speed upon this occasion was at the rate of thirty miles 
an hour, and upon certain parts of the line, for short periods of 
times, considerably above it. I, mysclf, see no advantage in 
attempting a high rate of speed with any engine on any gauge. 
{t may be interesting as a trial to run an engine at a great 
speed, but there is no economy in so duing in actually working 
aline. The questivn of steadiness was conclusively settled. 

On returning to Brecou, dinner awaited us at the Wellington, 
as some of the party Lad to leave by the 6.30 for London. The 
report of Messrs. Cargill, Allan, and Uanvers was presented, with 
some slight modifications, to Colonel Strachey, and signed by him 
and the other visivors. The colonel and some of the other 
otficers of the Royal Engineers proceeded to London, taking with 
them Mrs. Strachey, who had accurnpauied the expedition and who 
evinced the liveliest interest in all the experiments. On Sunday 
afternoon the remainder of the party went on to Swansea, with 
the intention of proceeding thence ou the following morning to 
Burryport, Pembrey, to witness some trials of the Mountaineer 
Fairlie engine, ou the miueral! line from that place to Pont-y-berin. 
Leaving Swansea on the 2/th iast. at 1v.30, Burryport was 








gained at 11.25, and the experiments commenced. This mineral 
line is formed in the bed of an old canal, and consists of a con- 
tinuous succession of sharp curves and steep gradients. The 
sharpest curve has a radius of six chains, and the steepest gra- 
dient is 1 in 45, with the exception of « short piece of road 130 
yards in length, on au incline vf 1 in 30, which is at the Burry- 
port end of the line, A more crooked line, or one more calcu- 
lated to test the powers of an engine, I never yet ran over. The 
gauge is 4ft. 84in. he road is laid on transverse sleepers with 
tlanged rails, weighing 42 1b. per yard, and fished at the joints in 
the ordinary manner. The Mountaineer, which is a very comfort- 
able, roomy, and handsome engine, is a duuble bogie, with four cy- 
linders 16in. in diameter, with an 18in. stroke. The bogie wheels 
are coupled, and are 3ft. 6in. in diameter. Each bogie has a wheel 
base of 5ft., and the total wheel base is 2'ft. She weighs, with 
fuel and water, twenty-five tons, and was fired in the tullowing 
trials with coal from the Broad Oak Colliery. 


EXPERIMENT No. 1. 


The Mountaineer commenced her trial with the following train 
of sixteen wagons and passengers :— 


Weight of Wagons. Tons. cwt. qr. 
Gross weight .. ee ee ce oe 128 1 0 
Passengers... . oe ee © 08 se ee 200 
Timgim0., cc ce ce cs 00 ce ce ce 00 ce oe 8 OO OO 

o 155 1 0 


Total weight.. «- oo 00 ee 
During this experiment the engine wasstoked nearly continu- 
ously, and in consequence the furnaces were overcharged to such a 
degree as to be quite choked up, and it was impossible to maintain 
steam at the proper pressure. In spite, however, of this draw- 
back, the engine took the load as far as six and a-quarter miles 
from the starting point in a manner that fully satistied everyone 
present of her capabilities. With the exception of a few short 
pieces of straight, the whole line is a constant succession of 
reverse curves. The maximum pressure of steam during this 
trial was 160 lb., which fell to 80 Ib. at stoppage. After a short 
pause the journey was resumed with steam at 157 1b., and when 
the experiment concluded the gauge stood at 851b. As the 
were in the same bad condition as before, it was deter- 
mined to run the train back and try the pe eageengs Maem a. 
But, on arriving at the previous starting point at Burryport, i 
was found that a pon of fire-bars had been broken and had 
out. These were quickly replaced, but as it was neces- 
sary to rake out the fire to accomplish this operation, the time 
would not permit of the carrying out of the intended experiment 
In the meantime, in order to afford an opportunity of comparing 
the relative steadiness of the Mountaineer with that of the 
tank engine, the latter was run over a portion of the 
road several times. The results fully bore out the conclusions 





arrived at in the former experiments with the Little 
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Wonder and Progress, respecting the superior steadiness of 
the double bogie engines, both on the straight and on curves. 
This fact was made plainly evident by the circumstance that the 
gentlemen on the Mountaineer were enabled to writetheir notes ; 
but when they were on the Gwendreath they were obliged to 
“‘hold on.” Steam having now been again got up in the former, 
a further trial with the same train was made up the 
incline of 1 in 30. In this first experiment the train was 
started at about 100 yards from the foot of the incline, with a 
pressure of steam «f 155 lb., and drew the load to the top, the 
gauge then standing at 143 lb., though the fire was very low and 
black. This trial having succeeded, the train was run back 
again and another wagon weighing 10 tons 15 cwt. attached, 
and the engine started about fifty yards from the foot of the 
incline. The pressure of steam at starting was 157 1>., and 
after reaching the summit 137 1b. It was now resolved to as- 
certain whether the engine could haul the same load up the 
incline when starting at its very foot, and thus being deprived 
of the momentum acquired in the previous experiment. A start 
was therefore effected while she was standing on the crossing at 
this point with the steam at 160 lb. But after proceediny half 
up the incline, and although sand was freely used, she slipped and 
was pulled up by the load for want of adhesion, the pressure being 
150 lb, A final trial was now made from the same starting poiut 
with a steam pressure of 1571b. The engine got well away with 
the load, and would have unquestionably finished her task, but 
for the fact that unfortunately, when about three-fourths of the 
way uj) the incline, the tail wagon of the train got off the rails. 
This brought the experiments to an abrupt termination, as the 
delay occasioned by the accident prevented a repetition of the 
trial, the train conveying the party from Burryport being very 
nearly due. We may remark that those who have not seen the 
Mountaineer have no idea of the great superiority with 
respect to room and general comfort for the driver and stoker 
that she possesses when compared with either the Little 
Wonder or the Progress, Leaving Burryport, our party re- 
turnec to Llanelly to dine, and thence to London, arrivingatEuston 
at 5'50a.mon Tue-day morning. The wholetrip outwards and home- 
wards included a total distance of 700 miles. The fineness of the 
weather and the success of the experiment dissipated any feel- 
ing of ennui, while the comfort of the saloon carriages, combined 
with the contents of several hampers placed therein, enabled us 
to observe the exquisite scenery of the greater part of the jour- 
ney in a most amiable state of mind and body. The thanks of 
the whole party are especially due to Mr. Fairlie and Mr. A. P. 
Hobson. The latter gentleman acted as secretary to the expe- 
dition, and his services in arranging for the accommodation and 
comfort of the visitors were in constant requisition, and were 
thoroughly appreciated, 





THE USE OF BITUMEN IN GAS MAKING. 


Tue following report on the value of Trinidad bitumen 
when mixed with ordinary Newcastle coal, for the purpose 
of gas making, will no doubt prove interesting to many of 
our readers :— 

London, June 29, 1868. 
To the Gas Committee of the Corporation of London : 


Gentlemen,—Pursuant to your instructions conveyed ‘o us in 
the last week of February in the present year, we have made trial 
of the value of Trinidad pitch as a material for increasing the 
illuminating power of common coal gas. The experiments have 
extended over a considerable time, and the photometric observa- 
tions have exceeded 360 in number. Owing to the unavoidable 
engagements of Dr. Frankland and Mr. Stevenson, nearly the 
whole of the experiments upon illuminating powers have been 
conducted at their request by Mr. Hughes, more than 300 of the 
total number of observations having been made by him or his 
assistant, and the whole of the recorded results in respect to the 
yield of gas per ton of mixture the quantity of coke, tar, and 
ammoniacal liquor obtained, and the quantity of coke used for fuel, 
have also been ascertained by Mr. Hughes. 

Upon Mr. Hughes also has devolved the duty of drafting his 
report, and tabulating the appendices. While, however, stating 
thus explicitly how large a portion of the labour has been under- 
taken by one of the three persons concerned, it is alsodue to you 
and to ourselves to add that the initiation of the experiments, the 
modus operandi, and the results obtained, have all been from time 
to time the subject of our joint deliberation, and the report we 
have now the honour to submit to you has the entire concurrence 
and expresses the opinion of each and all of us. The experiments 
were made between March 7th and May 22nd in the present year, 
except the experiments No. 1 to 9, which were made by Mr. 
Hughes for Captain Cochrane in 1867; and inasmuch as they bear 
on the subject of the present inquiry, are included for the informa- 
tion of your committee. The first series of experiments were 
made as the works of the Chertsey Gas Consumers’ Company 
(Limited), on about two tons of bitumen furnished gratuitously by 
Captain the Hon. A. Cochrane, and imported by him from 
Trinidad. The second series were made at the Northfleet Works 
of the County and General Gas Consumers’ Company (Limited), on 
about four tons of bitumen procured from the Trinidad Petroleum 
Company, and said toform part of a cargo recently imported by 
them on the recommendation of their engineer, for the expresspurpose 
of trial and experiment at various gas works throughout the king- 
dom. The whole of the experiments were made on the ordinary 
working scale for the supply of the respective places, from two to 
five retorts being employed, according to the quantity required for 
consumption; and the gas from each mixture of bitumen was 
made, stored, and supplied to the public as in the ordinary course 
of consumption. At the works the instrument used was a Bunsen 
photometer (100in. scale) belonging to Mr. Hughes, placed in 
a dark room. In the town an Evans’ photometer (50in. 
scale) belonging to Mr. Stevenson was used. The mean of about 
forty experiments on the gas made at Chertsey from New Pelton 
coal alone showed that with Sugg’s steatite Argand, having fifteen 
holes of one twentieth of an inch in diameter, and a central 
aperture of ‘42in., the illuminating power at the works was 
14°09 sperm candles, and at the Crown Hotel in the town, distant 
about 1000 yards from the works, the mean was 11°72 candles. On a 
mixture of 20 per cent. bitumen with 80 per cent. New Pelton coal 
thirteen experiments were made at the works, andfiveinthe town, 
Those at the works showed a mean illuminating power of 18°23 
candles, with a steatite batswing consuming 5ft. an hour, ata 
pressure of four-tenths, this being one of the best burners for gas 
of this quality. By the same burner the mean value of the gas in 
the town was 20°49 candles, but as the disproportion hére was 
greater between the Argands and the batswings than when tried 
at the works we do not attribute a higher mean value to the 20 per 
cent. mixture in the town than that of 18 candles. On a mixture 
of 25 per cent, bitumen with 75 per cent. New Pelton coal, elevenex- 
periments were tried atthe works, and sevenin the town; the mean of 
those at the works gave 20 98 sperm candles with the same kind of 
steatite batswing as already described, and the mean result in 
the town with the same burner was 17°75. Some of 
these experiments are, however, evidently too low, as 
they were made before the gas was thoroughly changed into the 
quality fairly due to this mixture. The last two experiments 
which were made by Dr. Frankland and Mr. Hughes, in the 








presence of each other, much more fairly represent the quality of | 


this gas. These experiments are No. 92 in the consecutive list, 


showing an illuminating power of 20°06, and No, 93 showing 20°02 | 


candles, We consider, therefore, that the mixture of 25 percent. 
bitumen will yield a gas which gives an average illuminating 
power of twenty-one candles at the works and twenty candles in 
the town. 

Northteet exncriments on illumiiating power.—Fity-four expe- 
riments were made on the gas produced from New Pelton coal. 
These comprised forty-one at the works and thirteen in the town, 
namely, at the Leather Bottle Inn, distant 1012 yards from the 
works, Sugg’s steatite Argand, as before described, with a central 
opening equal to forty-two hundredths of an inch, was here again 
found to produce the highest result, the mean illuminating power 
at the works being 11°51, and in the town or village 12°20 sperm 
candles. ‘The results, however, were far lower with every other 
burner which was tried, namely, 10°49 with Wright’s Argand, 9°38 
with a3ft. batswing, reduced for 5ft. an hour, and 9°04 with a 5ft. 
batswing burningatfour-tenths pressure. In addition tothis it was 
determined in the Chertsey experiments that Sugg’s Argand for 
gas of this quality gives a result 9 per cent. higher than the Bir- 
mingham parliamentaryburner, with acentral opening of half an inch, 
this being the most favourable burner eyer recognised by Parliament 
for gas not exceeding 14 sperm candles. Now, if the quality 
shown by Sugg’s steatite be reduced 9 per cent., the 12°20 candles 
become 11°12, so that we have thought it more fair towards the 
Northfleet gas to assume it to be initially something below twelve 
candles, as supplied in the town. 

Gas made at Northfleet with a mixture of 20 per cent. bitumen. —At 
the works forty-eight experiments with a steatite batswing, con- 
suming 5ft. an hour, ata pressure of four-tenths, gave a mean 
illuminating power of 18°53 sperm candles. In the town eighteen 
experiments with the same burner gave a mean illuminating power 
of 1743. Alsoin the town the experiments with various Argand 
burners suitable for rich gas gave a mean illuminating power of 
17°49 candles. 

Illuminating power of gas made with a mixture of 25 per cent. 
bitumen.—Sixty-six experiments have been made on the illumina- 
ting power of the gas up to 22d May, 1868, namely, forty-three at 
the works and twenty-three in the town. All these were made 
with the 5ft. steatite batswing, which may be considered one of 
the burners best adapted for gas of this quality. The mean of the 
whole forty-three experiments at the works gives an illuminating 
power of 19°46 candles, and the mean of the twenty-three made in 
the town shows an illuminating power of 20°17 sperm candles. 

On the yield of gas and residual products.— The yield of gas at 
Chertsey from bitumen mixtures was not satisfactory. The weights 
of coke produced at Chertsey were not more satisfactory than the 
yield of gas, and several minutiz were not gone into which after- 
wards claimed much greater attention at Northfleet. It may be 
useful, therefore, briefly to summarise the results at Northfleet 
only. It appears from the carbonising book kept at the works that 
since the 14th of March last, when the New Pelton coal now 
in use was delivered, the production of gas had been at the rate 
of 6901ft. per ton. Now, the gas made from the 20 per cent. 
mixture of bitumen used during thirty-two charges has been 
60,185 cubic feet from 19,0121b. of mixture, being at the rate of 
7091ft. per ton; but this includes a number of charges at the 
beginning, during which the heats were very low, and the yield 
consequently very small. The heats were, however, properly kept 
up from the 20th to the 28th charges inclusive, during which 
4872 1b. of mixture were distilledand made into 18,235ft. of gas, or at 
the rate of 8384ft. per ton of mixture. During the whole thirty- 
two charges the coke and breeze may have been 12,667 lb., being 
at the rate of 14921b. per ton of mixture. The tar made has been 
at the rate of 14°17 gallons per ton of mixture, and the ammoniacal 
liquor 16°26 per ton. 

Furnace cokes.—During eight charges (from the twenty-fifth to 
the thirty-second inclusive) the coke used for fuel has been ac- 
curately determined. It appears that 42°3 1b. of coke made from 
the bitumen mixture has been used per hour to heat the retorts, a 
quantity slightly in excess of the manager’s statement that.the 
furnace requires a bushel per hour for distilling the New Pelton 
coal alone in the same bed of retorts. During these eight charges 
the gas made was at the rate of 7980ft. per ton of mixture, being 
1079ft. per ton in excess of the average yield from the New Pelton 
coal alone. 

Yield of gas and products from 25 per cent. bitumen mizxtures.— 
During the whole forty-two charges 18,475 lb. of 25 per cent. 
mixture have been used in the retorts. The total quantity of gas 
made has been 63,190ft., or an average of 7661 cubic feet pertonof 
mixture. The yield of gas has varied from 6167ft. per ton up to 
9631ft. The first charge yielded a very small amount owing to 
the retorts having been out of use all Sunday. Five other charges 
yielded objectionably small amounts; these are No. 15, yielding 
only 6825ft. per ton; No. 19, yielding 6828ft.; No. 23, yielding 
6167ft.; No. 25, yielding 6912ft.; and No. 39, yielding 6823ft. It 
will be observed that four of these were night charges, put in at 
hours varying from half an hour after midnight till 3 a.m., and 
their small yield is doubtiess due to the heats not being properly 
keptup. With these exceptions all the charges after No. 4 show 
an excellent yield when compared with the ordinary working of 
the New Pelton coal, which yielded Jess than 7000ft. per ton. 

Residual products.—The total quantity of coke made from the 
75 per cent, mixture has been 12,078 Ib., or an average of 1464 lb, 
per ton, and of this the breeze has amounted to about 5g per cent. 
The total quantity of tar made has been 95} gallons, or at the rate 
of 11°61 gallons per ton of mixture. The ammoniacal liquor has 
amounted to 167} gallons, or at the rate of 20°34 gallons per ton of 
mixture. 

Furnace coke.—The coke used for fuel has been accurately 
determined from, and including the third charge. From the third 
to the twelfth charge, inclusive, the ordinary coke from the New 
Pelton coal was used for heating the furnaces, and during this 
period of sixty-four and three-quarter hours the coke used amounted 
to 3241 Ib., or 50°05 lb. per hour. During the next thirty-three 
charges (from No. 10 to No. 42, both inclusive) the coke made from 
the bitumen 25 per cent. mixture was used, the period being one 
hundred and eighty-three and a-quarter hours, and the furnace 
coke used weighing 8786 lb., being at the rate of less than 48 lb. 
per hour. This shows that the bitumen coke has a heating power 
in excess of the ordinary coke which is confirmed by the manager, 
who speaks of it in the very highest terms, and considers it superior 
to the ordinary coke. The only drawback which can be pte 
pore the bitumen coke is the tendency to clinkerthefurnace bars, 
if not properly attended to. The cinder of the bitumen coke is 
somewhat more glassy, and much lighter than that of the common 
coke, owing, perhaps, to the greater quantity of alkaline matter 
in the earthy residuum of the bitumen. To prevent this clinkering 
the furnace bars merely require raking out occasionally from be- 
neath, so that there is no necessity to cool the furnace by fie- 
quently opening the door for the purpose of clinkering. The 
Chertsey bitumen, it will be seen, contained considerably more 
earthy matters than the Northfleet, at the same time the propor- 
tion of water was much greater in the Northfleet bitumen. The 
results as to illuminating power, as shown in the first part of this 
report, are nearly the same for each kind of bitumen, havingregard 
tn the relative amounts of gas yielded. The proportion of sulphur 
in each specimen of gas made from the bitumen mixtures was 
somewhat in excess of that in the gas from New Pelton coal alone, 
but the difference is not sufficient to affect in any way the cost of 
purification. 

Conclusions drawn from the preceding experi ments as to illumi- 
nating power.—(1) Both the samples of bit wehave examined 
and experimented on will yield at 1000 yards distance from the 
works agas of the fair average quality of 18 sperm candles when 
mixed with ordinary Newcastle coal in the proportion of one part, 
by weight of bitumen to four parts by weight of coal; or, in other 
words, when the bitumen constitutes 20 per cent. of the whole 
weight. (2) Both samples will similarly yield a gas of 20 candles 
when mixed with Newcastle coal in the proportion of 25 per cent. 
bitumen to 75 per cent. of coal. 

As to yield of gas.—(3) The yield per ton of the bitumen 








mixtures will in all cases equal that of the Newcastle coal when 
distilled separately. 

As to residual products.—(4) The residual products from each ton 
of the bitumen mixtures will realise at least as much as the 
residual products from a ton of the Newcastle coal when distilled 
separately. This, in so far as it relates to the coke, is unexpectedly 
favourable, and greatly enhances the commercial value of bitumen 
as a material for gas making. ; 

As to puritication.—(5) The small excess of sulphurin the gas made 
from the bitumen mixtures is too insignificant to affect the cost of 
purification. We estimate the cost of raw material for making gas 
on the following data. Present cost of bitumen per ton delivered 
in the Thames, 32s. perton. Present cost of ordinary Newcastle 
coal capable of making 8000ft. of gas for sale, 15s. per ton. These 
figures as to yield of gas are not deducible from the workings at 
Chertsey and Northfleet, but are a statement of the known and uni- 
versally accepted fact that the London companies, manufacturing 
and distributing, as they do, gas on a large scale, actually sell 
8000ft. for every ton of coal carbonised. Yield of residual products 
at the rate of 56 percent. on the cost of coal, namely, 8s. 5d. per 
ton of Newcastle coal, and 8s. 5d. per ton. of bitumen mixture. 
This is the same proportion as that obtained by the four London 
companies whose works are nearly as well situated for delivery of 
coal and sale of produets as the site of the Corporation Gasworks, 
namely, the Phoenix, the Great Central, the South Metropolitan 
and the Surrey Consumers. 


Estimate on the preceding data, showing the cost of eighteen 
candle gas. 


£s. d. 
One ton of bitumen . ‘i . m 112 0 
Four tons of Newcastle coal, at 15s. 7 - 300 
£412 0 

Less residual products from five tons of mixture, 
at 8s. 5d. per ton $ . ° : ¢ 21 
Net cost of raw material . : - 2a 


Say 50s. for raw material capable of making 40,000 cubic feet of 
gas for sale. Thus, 50s, + 40 = Ls 3d. per 1000ft. 


Cost of making twenty candles, 


One ton of bitumen . “ P ; - 120 
Three tons of Newcastle coal, at 15s. « 2 &:8 
£317 0 

Less proceeds from four tons, at 8s, 5d... . 11 8 
Net cost of raw material £2 3 4 


for making 32,000ft. of gas for sale. Thus, 43s, 4d. + 32, 
1s. 1d. per 1000ft. 
We have the honour to be, Gentlemen, 
Your very obedient servants, 
E. FRANKLAND, 
G. W. STEVENSON, 
8S. HuGHEs. 


i] 








THE CHEMICAL SOCIETY. 


At the meeting on June 16th, Professor Williamson, F.R.S., 
president, in the chair, L. A. Lucas and A, W. Bickerton were 
elected fellows. Mr. Jas. Bell read a paper “‘ On Fermentation.” 
The author has instituted a series of experiments to determine :— 
(1) The forms of natural ferment which various albuminous bodies 
will give rise to in solutions of cane sugar and of cane sugar and 
glucose ; (2) the relative fermentative powers of various ferments, 
especially of those occurring in malt extract and in the grape 
juice ; (3) the influence of change of soil upon the fermentative 
organisms. From among the manifold results obtained in these 
experiments the following may be mentioned :—(a) Addition of 
glucose to fermenting liquids, especially to the juice of the grape, 
is advantageous, inasmuch as it assists to exhaust the juice of its 
fermentative element, and thus imparts to the wine a greater 
keeping power; (4) each ferment has its favourite soil. The 
president, in proposing a vote of thanks to the author, 
took occasion to give a brief resumé of the present 
state of knowledge of the yeast plant. Though called 
a “‘ plant,” the yeast organism appears in all its functions rather 
animal than vegetable ; the products of its secretion are less com- 

licated than those it takes in ; it does not, like plants, require 

ight for its vital process, neither absorbs its heat, but on the con- 
trary gives such off. Alluding, then, to Liebig’s recent memoirs on 
fermentation, Professor Williamson observed that in that paper 
the distinguished chemist had entirely dropped his ancient 
notions regarding the process of fermentation. 

Dr. Heisch communicated a paper ‘‘On Organic Matter in Water.” 
The author was sume time ago called on to assist a large manu- 
facturer of lemonade, who suddenly found it impossible to make 
lemonade that would keep. After a day or two it became turbid, 
and its odour anything but agreeable. On investigating the 
liquid under the microscope, it was found full of small spherical 
cells with in most casesa very bright nucleus. After examining all 
the materials employed, it was detected that the fault was with 
the water. On putting a few grains of pure crystallised sugar into 
some of the water, it became turbid in a few hours, and contained 
the cells above mentioned. On inquiry it turned out that the 
well from which the water for the preparation of lemonade was 
obtainedthad been slightly contaminated with sewage. This led 
the experimentator to mix a minute quantity of sewage with a 
sugar solution ; the cells made very soon their appearance. Filtra- 
tion through the finest Swedish paper does not remove the germs. 
Boiling for a-half hour in no way destroys their vitality. Filtra- 
tion through a good bed of animal charcoal seems to be the only 
effectual mode of removing them ; but it is necessary to air the 
charcoal from time to time, else it loses its purifying power. 

Mr. Perkin read a letter from Professor Strecker, wherein the 
latter claims the priority of having published the true formula of 
alizarin as early as 1866, which Mr. Perkin had omitted tostate in his 
recent lecture on alizarin. Mr. Perkin said this omission is due 
only to a slight oversight, certainly not to any intention to deprive 
Professor Strecker of his merits, 

Mr. Herman read a paper ‘‘ On the Methods for the Determina- 
tion of Carbon in Steel.” Several samples of steel were analysed 
according to different methods, with the view of ascertaining which 
of the usual processes for determining the carbon in iron is the 
most advantageous. A large number of careful experiments led to 
the conclusion that the direct burning of theiron filings in a stream 
of oxygen is the most expeditious and accurate method. The fol- 
lowing table contains the means of the results obtained by the 
different methods :— 








No. of sample. C71 { ttl wv. | v. | VI. | VIL. | VIII. 





| 


By Eggert’z colori- | | 
‘701 | ‘587 | °486 | "349 | “283 





| 
metric method .. |1°319 | ‘789 
By combustion in | | | 
oxygen .. .. 1°1656) ‘7602/ “635 | | 8594} +273 | 9215 
By Elliott’s method 1-248 | “8065 | -724 | 6701 | ‘5025 | -4772| “349 | 9427 





——————.—-'——$————_-- 


Raits oy FRance.—Returns just made up show that the French 
railway companies consumed last year 133,406 tons of iron rai 
and 50,225 tons of steel rails of French manufacture, or altogether 
118,631 tons. The imports of the year only amounted to74 tons. 
The consumption of iron rails in France during the last ten years 
is estimated as follows :—1860, 87,409 tons; 1861, 153,405 tons ; 
1862, 247,883 tons ; 1863, 198,871 tons ; 1864, 163,220 tons ; 1865, 
151,973 tons; 1866, 125,974 tons; 1867, 140,621 tons; 1868, 
124,734 tons ; and 1869, 133,480 tons. 
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RAILWAY MATTERS. 


A NEw station at Whitehaven, for the London and North- 
Western Railway Company, is contemplated, on a site between 
the present station and the tunnel. 

THE laying of the iron on the Belfast and Moosehead Lake Rail- 
way, in Maine, was begun the 4th inst. The road, it is expected, 
will be finished in about three months. 

Tue agents of the proposed Magdeburg Lausitzer Railway Com- 
pany have notified that the usual decree has been issued by the 
Prussian Government, and that the company are now in a 
position to take all necessary steps for the completion of the 
undertaking. 

THE Tramways Committee have declined to sanction the 
clauses of the Pimlico, Peckham, and Greenwich Tramways Bill, 
by which it was proposed to cross Westminster Bridge. Mr. 
Page, the engineer of the bridge, Mr. Superintendent Walker, and 
other witnesses, expressed the opinion that the tramway proposed 
would be a great obstruction to the traffic on the bridge. The 
other portions of the bill were not opposed. 

AN extraordinary meeting of the Central Northumberland 
Oneal was held on Wednesday at Newcastle-on-Tyne, when it 
was resolved that in consideration of a person or persons advancing 
the £6500 required to complete the line in anticipation of obtain- 
ing the certificate of the Board of Trade, the shares and 
debentures to be created under the said certificate shall, when 
created, be issued and distributed ratesbly among the person or 
persons making the advance ; and it was further resolved that 
those debentures should bear interest at the rate of 7 per cent., in- 
stead of 5 percent. It was anticipated that the line from Scots 
Gap to Rothbury would be finished and opened to the public 
within two months. 

Tue chairman of the Bombay, Baroda, and Central India Com- 
pany states that the board has recently accepted the offer of 
the Government to take the gun-carriage site at Colaba for 
the company’s principal goods station near Bombay. It is 
proposed to construct the principal passenger station within 
a mile and a-half of the centre of Bombay. The directors 
propose to have a smaller passenger station within half a 
mile of the centre of Bombay to accommodate the local and 
suburban traffic. In compliance with the suggestion of the Bom- 
bay Government the board had agreed to try the effect of a 
reduction in the third-class fare from 4 to 3 pice per mile, and this 
reduction had been carried out over the whole line since the Jst of 
April last. He looked forward to a considerable increase of traffic 
from the advantages of their terminal stations when completed in 
Bombay. 

THE chairman of the Oude and Rohilkund states that up to the 
latest date the works along the whole line were progressing most 
satisfactory. The only portion of the company’s system not yet 
settled is that from Mooradabad to the Punjab and Delhi Railway. 
The length of this portion will be about 120 miles. The most 
satisfactory progress made with the works is in Rvhiikund, 
Bareilly, and Mooradabad, where the Government has sanctioned 
the works to be proceeded with, without waiting for detailed 
estimates. The object of this arrrangement was to mitigate the 
effects of the famine then prevailing in those places. Gangs of 
workmen are organised, and the result has been very successful 
in relieving the population and nearly completing the earthworks 
of the railway. They had sent out from England 300 miles of 
permanent way, a large portion of which is deposited at Fyzabad 
and at Byramghat. To complete the main line works they will 
soon require more capital. ° 

THE report of the Madras directors states that the total number of 
passengers conveyed on the company’s lines in the half-year end- 
ing the 31st of December, 1869, was 1,043,475; the goods and 
materials carried were 249,465 tons, and the gross receipts 

5 nst £281,116 in the corresponding half of 1868. The 
average m 2 worked over was 702 miles, against 666 miles in 
the same period of 1868. On the lst of August the North-West 
line was opened to Gooty, an extension of thirty miles, making 
the total mileage open of the company’s lines 707 miles. The way 
and works were maintained in their usual good order, and the 
traffic conducted with efiiciency and perfect safety to pas- 
sengers, as heretofore. The surveys and estimates of the Nilghiri 
branch from the main line near Coimbatore had been completed, 
and as soon as the sanction of Government is received the work 
will be rapidly pushed forward. Upon the Bangalore branch 
the board regret to say that considerable damage was sustained 
in the end of July from the bursting of tanks under the pressure 
of unusually heavy falls of rain. No less than nine of those 
tanks gave way together at one place, and four in the same neigh- 
bourhood, flooding the country, and damaging two of the railway 
bridges so seriously as to cause a temporary interruption of traffic. 
In the case of a large private landowner the board had brought an 
action for damages from the bursting of his tanks, which, if 
successful, would probably prove more effectual than anything 
else inabatiug theevil. On the North-West line and Bellery branch 
the way and works had been maintained im good order at a cost 
equal to £65 per mile per annum. The length of line open at the 
end of the year was 215 miles. The Government consulting en- 
gineer, Major Shaw Stewart, had reported most favourably of the 
one and construction of the large bridge over the Tunga- 

udra river, which consisted of fifty-eight girder openings of 70ft. 
each. I% is anticipated that early next year the branch to Bellery 
will be completed and opened for traffic, and that through com- 
munication soon after will be established on the main line to 
Raichore, the point of junction with the Great Indian Peninsula 
Railway. 

On Wednesday the Omnibus Bill of the South-Eastern Railway 
Company was passed by the committee of the House of Commons. 
The bill before the committee, sent from the Lords, gives various 
powers and extension of time and abandonment of short branches. 
One of the clauses in the bill provides that passengers travelling by 
** working men’s and exeursion trains” run at exceptionally low 
fares shall not recover for injuries received while travelling in 
such trains any sum exceeding £100, the amount of compensation 
to be fixed by arbitration, the arbitrators to be appointed by the 
Board of Trade. The South-Eastern Railway Company has hitherto, 
for some time past at least, voluntarily run what are called ‘ work- 
ing men’s trains,” butit had been found, according to the statement 
of Sir Edward W. Watkin to the committee, that 25 cent. of 
the 100,000 persons who travelled annually by these cheap trains 
were persons for whose accommodation the workmen's trains were 
not put on, and who ought to have been passengers by the ordi- 
nary trains. Under these circumstances the traims were worked 
ata loss, as they had to be run at exceptional times; and besides, 
if an accident occurred, it might involve the company in actions 
for damages to the extent of £20,000 to compensate persons who 
really had no right to travel by these trains at all. It was inti- 
mated to the committee by Sir E. W. Watkin that if the clause for 
the limitation of liability of the com; 
the workmen’s trains would be taken off. It appeared that with 
respect to the Great Eastern, London, and Dover, Metro- 
litan, Metropolitan Distriet, and North London Companies this 
imitation to £100 damages existed, but not with respect to excur- 
sion trains, and hence these companies were compelled under 
their respective Acts to put on workmen’s traims. The South- 
Eastern Company, which at present ran workmen’s trains a distance 
of fourteen miles, would probably, it was stated, increase the 
distance if the clause passed—subject, of course, to any general 
legislation which might be the result of the inquiry at present 
being made in respect of rg: compensation. The committee 
approved the preamble of the bill, and passed the different clauses, 
ineluding the compensation clause referred to, which limited the 

t any 7 ger by a workmen’s or excursionist train, 
ran at exceptionally Plow fares, ean claim for compensation to 
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NOTES AND MEMORANDA. 


THE earliest standard of length is said to have been the Saxon 
girth or gyrd, the circumference of the body ; but Henry L., in 
101, decreed that it should be the length of his own arm. 

Ar the Lake Superior copper mines, last year, 39,999,549 Ib. 
of mineral were smelted. They yielded 23,483,079 Ib. of fine 
copper. These mines are not exhausted, nor do they as yet show 
any signs of giving out. 

AccorDING to Scientific Opinion, the diamond known as the 
** Star of South Africa,” the consignment of which from the Cape 
of Good Hope to Messrs. Mosenthal and Co., was reported in the 
Times of the 8th of July last, having been cut, has proved a 
— stone of most resplendent quality, of about 186 grains 
weight. 

THE Belgians first built the high blast furnaces, and introduced 
them into England in the middle of the fifteenth century ; and, 
in 1612 Sturtevant obtained a patent in England for smelting 
iron with bituminous coal ; previously charcoal was used, and 
ped two or three tons of iron could be made per day at one 

urnace. 


Tue French and Dutch were the first to use blast furnaces ; 
they were about 10ft. charged with ore and coal at the top 
in alternate layers. The blast was introduced at the bottom. 
The exact time of their invention is not known ; subsequently 
blast furnaces were built 25ft. high on the Rhine. At these 
furnaces cannon were cast in one piece and stoves made, in the 
fifteenth century. 

Ir is understood that application had been made for letters 
patent for constructing a cylindrical iron kerb for reception, re- 
pairing, and maintaining telegraph wires, to be of the same ex- 
ternal form and size as the stone kerb now in use. Should this, 
in the opinion of practical men, be available, it must be a means 
of extending telegraphic communication, and prove of great public 
utility and economy, by preventing the constant necessity of taking 
up the roadways and pavements. 

A xvcGer of pure copper, weighing 117 Ib., was" discovered in 
an Iowa field the other day. It had been kicked about for years, 
under the supposition that it was astone. Finally, the tooth of 
a harrow scraped against it, making a bright streak, which re- 
vealed its true nature. It is pure metal, without the least alloy, 
stone, or quartz. The locality where discovered is in Ceda town- 
ship, Monroe county, and hopes are entertained that extensive 
deposits may underlie the whole region. 

PROFESSOR GOULD has found that the velocity of the electric 
waves through the Atlantic cables is from 7000 to 8000 miles per 
second, and depends somewhat upon whether the circuit is formed 
by the two cables or by one cable and the earth. Telegraph wires 
upon poles in the air conduct the waves with a velocity a little 
more than double this ; and it is remarked, as a curious fact, that 
the rapidity of the transmission increases with the distance be- 
tween the wire and the earth, or the height of the support. Wires 
buried in the earth likewise transmit slowly, like submarine 
cables. Wires upon poles, but slightly elevated, transmit signals 
with a velocity of 12,000 miles per second, while those at a con- 
siderable height give a velocity of 16,000 or 20,000 miles. 


In the monuments and tombs of ancient Egypt in Memphis and 
Thebes, far back of any written records, are representations of 
butchers sharpening their knives on a round piece of metal, just 
as the butchers do at the present day. These representations are 
coloured blue, which in a latter period is known to be the colour 
representing iron or steel, while red is made to represent bronze 
The old Cushite Arabians, the earliest civilisers of mankind, used 
iron in pre-historic times. In the ancient Scandinavian tumuli, 
in Denmark, are found swords and knives with blades of gold, 
edged with iron ; also blades of copper faced with iron, evidently 
showing that these tumuli are of very remote antiquity, when 
iron was one of the rarest and most precious of metals. 

THE Roman amphitheatre lately discovered at the left bank of 
the Seine is, it appears, in danger of destruction, and M. Poulon 
d’Amecourt, President of the Numismatic Archeologic Society of 
France, appeals, with some of his colleagues, for help from the 
antiquarian world. They had counted, “as it is a mistake always 
to do in France,” on the Government to purchase the ground in 
which the discovery was made from its present proprietors, the 
Omnibus Company; but the Government refuses to act, and leaves 
the matter to privateenterprise. ‘‘ To prevent an act of vandalism, 
an irreparable misfortune, it is necessary,” say the writers, *‘to 
raise a sum of 600,000f. immediately in eight days.” A company has 
been formed with a view to acquiring the land, with shares of-£20 
each, and its capital guaranteed on the security ef the land itself, 
the value of which is certain to increase. 


TE Greeks and Egyptians practised horse-shveing in a manner 
which, so far as can be ascertained, consisted of applying a kind 
of sock or sandal, fastened about the leg with straps, and shod 
with iron or other metal, for strength and extra wear. These 
were probably not generally employed, but were used only in cases 
of disease or injury. It is highiy probable that the primitive 
horseshoes were made of raw hide, stitched or laced upon the foot. 
The ancient Britons do not seem to have known the art of horse- 
shoeing. The first indications of this practice, so far as archzeolo- 
gists have been able to discover in England, g to what is 
known as the Romano-British period. There is, therefore, little 
doubt that horseshoes were imtreduced into d by the 
Romans. Specimens of these horseshoes, more or preserved, 
have been unearthed in various localities. They appear to have 
been without toe-calks, but have heel-calks like our modern horse- 
shoes. They have mostly three nail holes in each branch of the 
shoe, and instead of a groove im each branch, like the shoes of the 
present day, have large oval depressions for the heads of the nails. 
These depressions were evidently stamped in while the iron was 
hot, which operation spread the metal so as to form three dis- 
tinct scallops on each side of the shoe. The lo-Saxon horse- 
shoe was in its earlier forms a eambrous and ped affair, not 
comparable in regularity of form to the Roman shoe ; but its 
outer edge is not sealloped like the Roman shoe. 

Tue first patent for a steam road.roller was taken out in France 
at the beginning of 1859 by M. Louis Lemoine, of Bordeaux. His 
roller was not patented in England, nor ever fully described in 
any publication. At the meetimg on the 13th of February, 1561, 
of the Société d’ the well-known engineer, M. 
Combes, is recorded to have deseribed—though his description is 
not given in the Bulletin of the Society—Lemoime’s roller, which 
he had seen at work on the Boadeaux roads. M. Lemoine was 
then an employé of the Bordeaux municipality. This steam roller 
appears to have consisted of ome main roller for doing the work ; 
the engine, weighing in all only about 10 tons, being steered by a 
pair of side wheels, the axles of which, by means of gearing, 
could be set at varying angles te the main roller. In 1860 M. 
Lemoine’s roller was tried on the road of the Bois de Boulogne. 
Ballison’s steam-roller, patented im Framce in August, 1860, and 
now in use by Gellerat and Co., the Paris Steam Road-rolling 
Company, was also there tried in August ef the following year. 
In 1862 experiments were carried owt with both these steam- 
rollers by the French engineers of the State, MM. Darcell and 
Labry, who gave an account of them im am unpublished report of 
May of that year. They exp strong opinions in favour of 
steam-rolling in general, giving the preference to the Ballaison 
roller. An extract from this report was printed in M. Homberg’s 
Notice sur les voies empierrées et asphalties de Parws (1865). They 
observe that the only possible apparent objection to steam-rollers 








MISCELLANEA. 
| It is proposed to add a tower to St. Mary’s Church, Exeter, as a 
memorial to the late Bishop of Exeter. 

Tue Dean and Chapter of Exeter Cathedral are taking steps for 
the complete restoration of this venerable building. 

Ir is rumoured that the Crystal Palace Company is going to let 
the most secluded and enjoyable part of its grounds for building 
purposes. 

Mr. Huser, who was sent out by the Prussian Government to 
inspect the South African gold fields, reports that in his opinion 
the gold diggings at the Tatia will not prove remunerative. 

Sm W. Txomson (of Glasgow University) and Dr. Tyndall 
have declined to accept the office of president of the British Asso- 
ciation, on the expiration of Professor Huxley's year, in 1871. 

TuE ordinary general meeting of the John Brown Company, 
Sheffield, will be held on the 29th inst., when a dividend of 5} 
per cent. will be declared, and a prosperous state of the Company 
reported. 

TELEGRAPHIC communication has been resumed with the 
Scilly Islands, and it is hoped that from the construction of 
the new cable with Hooper's core, communication will be wain- 
tained for the future free from interruption. 

Messrs. CHATWOOD AND STURGEON, of Bolton, have patented, 
and have just tried, a new machine for crushing ores. The in- 
ventors believe that they can by this means do all the work of the 
old crushing apparatus more (effectually at one-sixth the cost of 
plant. 

Hez Masesty’s commmissioners have resolved to set aside one 
uinea out of every season ticket to the International Exhibition of 
871, sold at three guineas, through the Society of Arts, 2 

chase of works of art, and industry, out ofthe Exhibition, the s 
to be circulated throughout the United Kingdom. 

Tue Empress of the French has commemorated the great bene- 
factor of the Spanish race, Christoval Columbus, or Colon, by 
despatching a statue of him to the city named aft ‘olor 
on the Isthmus, but called Aspinwall. Her Majesty; 
memorial will meet the gaze of travellers of all nations. 

A sERIoUs alarm of fire in the clock tower of the Houses of 
Parliament took place on Monday night. The matting in the 
chamber under the clock-weights was smouldering, but the tire 
was fortunately extinguished by the active official in charge, by 
means of the single-handed hose always laid on up to the clock. 

THE following appointments have been made at the Admiralty : 
Engineer : John ‘Taylor, te the Columbine ; G. Histey and George 
Tyrer, to the Hart. Assistant engineer: Charles Welsh (first 
class), and William R. Gillespie (second class), to the Columbine; 
Henry 8. Ball (first class), to the Hart; Kobert Anderson (A), 
chief engineer, to the Nymphe. 

















that the curve near Lake Timsah, whic! found so incon- 
venient for the passage of ships, is being removed, and that other 
curves are being properly buoyed. Twelve vessels passed through 
the canal froi the Ist to the 6th inst. A ship called the Hermes 
has been chartered to load a cargo of cotton and grain at Ismailia 
for this country. 

THE model of the colossal statue of the Prince Consort intended 
for the memovial in Hyde Park, is at length about to be placed in 
position, and, if found satisfactory, will be reproduced in bronze 
and gilded. Mr. Foley, R.A., is the artist to whom this important 
work has been entrusted, and her Majesty has, we believe, ¢ 
pressed her approbation of it, and her desixe that it should be 
completed as soon as possible. 

Ar the meeting of the Metropolitan Board of Works on Friday 
a report was presented from the Parks and Open Spaces Com 
mittee, stating that it was intended to open the Thames Lmbauk- 
ment ut the end of July or the beginning of August, w ne 
ceremony, and that the chairman had been in communi 
the Home Secretary upon the subject, but no arrangement had at 
present been come to upon it. 

Srreets’ Indian and Colonial Mercantile Directory for 
the third issue, with considerable extensious, of a very ful 
book, deserves commendation, is now before us. This book is as 
extraordinary and as useful in its sphere as the London Directory 
at home, and is another proof of the enterprise, intelligence, 
energy now brought to bear in connection with a first-cla 
















tising agency such as that conducted by Mesars. Street B . 

A DISASTER happened in the Suez Canal in the foundering, on 
the 9th June, at the Suez terminus of the canal, close to hilo- 
metre 150, of one of the Lessep dredgers, in consequence of an 
accidental collision with a hopper barge. Measures had been 
immediately adopted for keeping the canal passage clear, and her 
Majesty’s surveying vessel Nassau, and a steamer called the In 
had subsequently contrived to pass through without any cifficu 

Ar the melting works of Messrs Walker, Peller and Co., Bagilt- 
North Wales, owing to the Battersfield Colliery interfering with 
the supply of water, the firm are about constructing 
miles and a-half in length, for condensing purposes, and a tower 
eighty yards high. When completed the flue will be the largest in 
the principality, and probably second only to that at the Cellerton 
lead mines in Northumberland, belonging to Mr. W. Bb. 
mont M.P. 

A DIVING apparatus, on a large and very complete scale, i 
course of shipment by the P. and O. route to Singapore. 
want of such an apparatus has long been felt in the straits, an 
much valuable cargo, and even vesels will now be recovered. 
the numerous losses which occur in the neighbouring straits ¢ 
passages in the China and Java seas, there will be ample employ- 
ment. The machine will be fitted up on a vessel, and worked 
under the charge of Messrs. Harrison, Smith, and Co. 

Ox Thursday last there were thunder storms at Glanvilles, 
Wootton, &c., and the damage done by the gigantic ice-balls that 
fell is very great in part of Glanvilles, Wovtton, and several 
other parishes in the neighbourhood. The houses look as if there 
had been riots, the greenhouses had almost all the glass broken, 
ducks and geese were killed, some people were hurt, a 
great deal of fruit was knocked off the trees, the road 
in some places looked as green us grass, with the leaves and small 
branches knocked off the trees by the hail, potato stalks look as 
if they had been through a mill. Our correspondent heard of one 
ice-ball 7in. round. 

Tue sinking through the land and water at the Battersfield 
Colliery, Bagitt, North Wales, by means of pneumatic power and 
by diving-bell dresses, has been so far successful that the work- 
men have at last, at a depth of about thirty yards, got down to 
the solid stratum. The tubes have been taken out, and pumps for 
getting out the water are now being put down. Of the difiiculties 
which have had to be encountered, some idea may be formed when 
it is stated that considerably more than a year was occupied in 
sinking to a depth of about twenty yards. The colliery will be 
about the largest in the kingdom, the shaft beingno less than twenty 
feet clear in diameter. 

A PARLIAMENTARY paper gives copies of reports and corre- 
spondence as to the rewards to inventors proposed in the army esti- 
mates for the current financial year. These rewards are as follows: 
A grant of £100 to Mr. C. F. Guthrie, foran ingenious and eflicient 
rolling bridge, applicable to defensive works. tis proposed to pay 
the sum of £500 to Mr. S. A. Goddard for his improvements in 
breech-loadimg cannon. lar the case of Mr. Parsons, who alleged 
that the Palliser gum was really invented by him, the matter has 
been referred to Mr. Gregory, the president of the Institute of 
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is their frightening the horses. e understand from M. E 
that since these trials he has made several different forms of 
rollers, now at work in Bordeaux and its environs. By this time 
the system has firmly established itself in Paris and elsewhere in 
France by a success extending over more than seven years, 


Civil Engin The Treasury has sanctioned a grant of £500, 
to Commander Colomb, as a final reward, on account of his signals 
for naval and military use. The Treasury has also resolved to ask 
Parliament for £1700 to be granted to the representatives of the 





late Jacob Snider, for his invention of breech-loading ri.les 
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FLOATOSTATIC BREAKWATER. 


BY MR. JOHN KING, ENGINEER AND MANAGER OF THE CARAZAL RAILWAY, CHILI. 


VERTICAL 


SECTION 


BACK 





ELEVATION 





THIS invention is based on two well-known laws counted with 
the motion of waves. 

It is known, in the first place, that the wavy agitation of water 
by wind does not extend very deep beneath tie surface ot the 
water ; secondly, that the motion of the water ii forming waves 
is almost entirely a succession of undulations, and has very little 
forward motion until the waves reach comparatively sha!low waters 
when they become waves of translation, and exert their greatest 
destructive power. 

The inventor proposes to construct a wall of iron or other suitable 
material, which is to be placed vertically in the water to seaward 
of the place to be protected, and to be of sufficient height that its | 
lower edge will reach below the waves to comparatively calm water, 
while its upper edge will project above the water a sufficient 
distance to form the breakwater. It will be supported by a water- 
tight compartment, or by a series of sonnet compartments, 
placed near the upper edge of the vertical plate or wall, as shown 
in the accompanying engraving. 

The whole structure will be strengthened by vertical ribbed horizon- 
tal girders, to insure stiffness and locally by T and angle irons. It 
will be anchored laterally by anchors, the chains of which will 

ass through hawse pipes in the loweredge, up through the floating 

rum, by means of watertight pipes, to the upper edge, where 
they will be fastened, and where they may A tightened or 
slackened as may be necessary. The chains may also have weights 
attached to them to take up the slack at low water. 

In seas such as the Mediterranean, where there is little or no 
rise and fall of tide, there may be attached in addition a vertical 
weight of stone or other material, which shall rest on the bottom 
of the sea for the purpose of holding the structure rigidly down. 
The floating power is by preference placed on one side of the 
vertical wall, so that the structure will incline towards the sea 
when in its normal position, and when the force of the waves 
drive against it a vertical plane will be presented to them, with 
no projections on which water may catch. 

The floating power will be made so great that the horizontal 


DUCKHAM’S HYDROSTATIC WEIGHING 
MACHINE. 


WE subjoin drawings of a weighing machine, which has been 
invented by Mr. F. E. Duckham, of Millwall Docks, which seems 
likely to be very useful in weighing heavy bodies in pro- 
cess of shipment or unshipment. Weighbridges, or even 
portable weighing machines, are incapable of the perform- 
ances of the new contrivance. The principle of Mr. Duck- 
ham’s machine is very simple, and consists of the filling of 
an open top cylinder with water, or oil by preference, 
and suspending the machine to a crane. A piston passes 
downwards through the cylinder, and terminates in an eye, 
to which the articles to be weighed are attached. The machine 
is connected with a dial gauge, the indicator of which is worked 
by the liquid displaced from the weigher. On the load being 
removed the liquid is returned to the machine. A peculiar merit 
of this machine is its lightness, an 84]b. weight machine being 
equal to weighing ten tons. Others much lighter are capable of 
performing very delicate work,and others, again, can be made propor- 
tionate in weight, which can weigh up to 100 tons. Mr. Duck- 
ham’s machine has been rather crucially, but quite successfully 











force or pressure of the water at the top will not be sufficient to 
submerge the structure, which will be made in sectionsof convenient | 
length, connected by hinges, to admit of a slight lateral movement. 
When waves strike at the top the structure will only yield to a 
slight degree, owing to the great surface exposed to the still water 
on the opposite side, and the force of the waves will be almost com- 
pletely checked. 

For the coast of Chili, for instance, the inventor pro to | 
make a breakwater of this description in sections of Boor. long | 
by 60ft. deep, 44ft. of which will be under water; each section 
will weigh about 500 tons, and cost about £10,006, inclusive of 
anchors, chains, &c. 

The accompanying engraving shows the design of a breakwater 
of this description, the drawings for which have been prepared | 
from detailed instructions forwared by Mr. King to Messrs Car- | 
ruthers and Alley, of Glasgow and London, who are Mr. King’s 
agents in this country. A model section has been exhibited re- 
cently at Valparaiso, and a few hundred feet will probably be 
built by next winter. 





SrvcaporE Water SuppLy.—The question of a water supply 
for the town of Singapore is still undecided, but will, we wn nd 
stand, come on for discussion at the meeting of the Legislative | 
Couxcil in the present month. Mr. E. J, Wells, the manager of 


the Singapore Gasworks, now in London, has, we believe, sent 
out to the Municipal Council fresh estimates for works ca ble of 
supplying 1,500,000 gallons daily at a total cost of 166,000 dols., | 


under the high pressure and gravitation system. All attempts on | 
the part of the Government to obtain a supply of water having 
failed it is hoped that the matter will be left in the hands of the 
Municipal Council. With the settlement of this question we hope 
some plan will be decided on for cting the new harbour with 
the town by means of a tram or railway, which would not only 
remove the present slow, dirty and intolerable means of conveyance | 
for both passengers and goods, but improve the condition and | 
value of the land en route. At present the road is most offensive, | 
and sadly mars the natural beauties of the neighbourhood. e 
may add, it is a disgrace to Singapore,— London and China Express. 
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tested, in weighing the armour plates of the ironclad turret-ship 
Abyssinia, now in process of construction by Messrs, Dudgeon of 
Millwall. The plates are weighed on delivery, no weighbridge 
being necessary in the process, They are from 8in. to 10in. thick. 
and weigh from seven to ten tons each, and are shipped an 


| adjusted as to allow for the weight of the skip, and also to show the 
exact weight of the out pull. The leakage is obviated by cup 





leather packing, which becomes tighter as the pressure to which 
the machine is subjected becomes greater. 


IMPROVED FAUCET. 

‘When faucets are left for some time unused, the lower end of 
the plug frequently becomes stopped and foul with insects and 
their webs, and it is not easily cleaned without loss of first flow of 
the liquid or being removed from the cask. | We, however, are 
able to give an engraving this week of a simple device which 
entirely obviates this annoyance, by cutting off all access to the 
end of the plug, except when in use. A spring gate, A, is attached 











weighed by one ——— slung, and weighed all at once. 
For weighing coals the machine is very convenient, as it can be so 





to the faucet, as shown, the part at A being so formed that waen 
the faucet is closed it entirely covers and rests upon the end of the 
plug, so that the hole is entirely stopped. A lever arm, B, serves 
to force the spring gate to one side when the plug is turned by the 
lever, ©. This simple arrangement completely removes the diffi- 
culty specified, and there is nothing expensive about it, or likely 
to get out of order. We are indebted to our ag gg the 
Scientific American, for the description of this faucet. It has 
been patented by Messrs. Joseph Hein and Co., of Toledo, Ohio. 
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CENTRE VALVE FOR GASWORKS. 


MESSRS. C. AND W. WALKER, DONNINGTON, SALOP, ENGINEERS. 





Fic. 2. 








THE Vice-President of the Lritish Association of Gas Managers 
and Engineers, in his opening address at the annual meeting held 
at the Society of Arts, brought the improvements illustrated above 
before the notice of the meeting. Messrs. C. and W. Walker, of the 
Midland Ironworks, Donnington, near Newport, Shropshire, who 
are the inventors and patentees of these improvements, are making 
the centre valves for working all the large purifiers they are con- 
structing at the new Chartered Gasworks at Beckton upon this 
principle, and they are also constructing four of very large dimen- 
sions for the Manchester Corporation Gasworks. It will be readily 
understood by engineers that valves of any kind, whether ordinary 
slide valves or centre valves, as hitherto made, have in all cases 
been liable, when remaining open for a considerable time, to settle- 
ment of carbon, dirt, or naphthaline upon their surfaced facings. 
This dangerous liability, which has baffled so many efforts to remedy, 
has been greatly increased in consequence of the dimensions of 
purifiers and other apparatus having, for many reasons, been so 
greatly enlarged during the past few years; they consequently 
work for a considerably longer time before changing, and thus the 


horizontal facings of the body of the centre valve, which are not | 


covered by the facings of the valve, are exposed for several days 
to the settlement of deposits of carbon, dirt, or naphthaline. 
There are some deposits of carbon carried over by the gas of an 
exceedingly slippery nature, which settle upon the surfaced 
facings of the partitions exposed as described, so that the valve in 
turning slides over them without throwing them off, and thus 
the surfaced facings are no longer in gas-tight contact, but 
separated by the dirt between them. Now Messrs. Walker's 
improvement overconies this liability, and this desirable re- 
sult is obtained by the simple means of casting surfaced 
bar or covering facings in the valve, that is, surfaced bar 
facings which do not interfere with the passage of the gas 
any more than if they had no existence, but simply always 
keep covered the enthesd facings of the partitions of the 
body. Thus the whole of the surfaced facings of the body being 
always covered, no dirt, carbon, or naphthaline, can settle upon 
them, and they are entirely protected from injury of every 
kind. On referring to the drawings, Figs. 1, 2, and 3, 
the centre valve is shown as_ heretofore constructed, 
under the patents of Messrs. Walker and Messrs. Cockey. 
Fig. 1 is an elevation with the cover broken to show the 

ve A inside, in position lying on its surfaced bedy facing. Fig. 
2 is a plan of the surfaced faced body, and the valve A is shown 
in section lying upon it. Fig. 3 is a plan of the surfaced faces of 
the valve A. Referring to Fig. 2, it will be observed that there 
are three of the radial surfaces of the body exposed ; and it is a 
that three of the faces must always be ex- 
carbon, dirt, or naphthaline to settle upon 
shows the valve in its im- 





A 4 
posed for deposits of 
them as above described. Fig. 4 
proved form, with the penNante bar facings described in addition 
to the surfaced facings of the regular partitions. . It will be seen 
that these surfaced bar facings .always cover and protect the 
surfaced facings of the body, which are thereby never exposed. 
The same improvement is applicable to all centre valves with an 
number of radial facings, as is shown in Figs. 5,6, and 7. Fig. 
is a four-way centre valve body, with the upper half of valve 
shown in section lying upon it, having necessarily two 
of its radial facings always ex . Fig. 6 is a plan of the 
surfaced facings of the upper half shown in section in 
Fig. 5. Fig. 7 shows the valve in its improved form, 
with the surfaced bar facings. Thus it will seen that 
the surfaced facings of any number of radial partitions 
in the body are always completely covered. The necessity for the 
perfect tightness of valves in gas works, to meet the delicate 
chemical test of modern practice, can scarcely be over-estimated 








luipure gas out 0 


when it is considered that less tian lit. oi 
20,000ft., will show itself at once. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinion of our 
Correspondents.) 
SEA WALLS AND FORESHORES. 

Srr,—I have read with much interest the observations of Mr. 
Elliott in your journal of June 10th, and I can bear testimony 
to what he so clearly describes. I shall not attempt to make any 
comparison between bitumen and Portland cement, but simply 
state an instance of the valuable service of bitumen in some cases. 
My late father applied bitumen and sandy gravel to cefnent 
together and fiil up or grout the interstices of blue Scotch stone 
pitching, which was constructed in the form of a backbone on the | 
top of a sea wall, about four hundred yards long, at the port of 
West Hartlepool ; this wall is built of large ashlar blocksand coped 
with the same, but the sea, which dashes with great force against | 
the face of it, breaks, and the broken waves rising several feet 
above the = falls on the pitching above descrived, it then runs 





into a channel, and is conveyed back to the sea. I can state that 
this work has been completed more than ten years, and, a 
exposed to the action of very rough seas, stands as good as the 
day it was put down. H. CASEBOURNE. 
West Hartlepool. 


STEAM ON COMMON ROADS, 


Srr,—I had much pleasure in reading your able article of last 
week on steam on common roads. To me it seems surprising that 
carriages should not go by steam on ordinary roads, for in 1837 I 
used toride from the top of Cheapside, at three in the afternoon, 
the busiest time in the day, to Mile-End gate on a steam carriage, 
and though we were between two omnibuses, we pulled up ‘‘ dead,” 

ing no inconveni On reaching Aldgate steam was put on, 
and we travelled at ten miles per hour to Mile End. Why should 








not this go on now, with our great improvements in locomotion? I | 


believe the engine belonged to Mr. Hancock, of Bow. 
Henry T. Payne, C.E, 
Pupil of Mr. Alban, C.E. 


76, Manor-street, Clapham, London. 





Smr,—I have read with interest your article on ‘‘ Steam on | he 


Common Roads.” As I have now been using a road steamer for 








Fig. 3. 





r diem. 


sumption of about6 ewt. coa I estimate that the 
steamer is doing the work of at least fourteen horses, A new road 
has been made to avoid the worst gradient of one in seven and a- 
half, and I expect that I shall able to take twenty tonseach trip in 
a week or two. My granaries are situated in Aberdeen, and the 
steamer has to pass along several leading streets on its way to and 
from the mills. I am very happy that I am able to state that no 
accident has occurred up to this time, and that horses 
generally are getting accustomed to it. The breakages have been 
trifling, and the tear and wear is not more than one would expect 
from the application of machinery to such rough work. 

I shall be obliged by your inserting this letter in your first issue, 
as I should wish to correct the impression that the good working 
of Mr. Thomson’s steamer is due to the fine roads near to Edin- 
burgh. I can tell of its work over one of the worst roads in the 
kingdom. I shall be glad if those interested in traction engines 
will come to to see it at work. I have frequent vists from en- 
gineers from all parts of the world, who, as well as the represen- 
tatives of several European Governments, have expressed their sur- 
prise at the work performed. JouN B. Waite. 

Aberdeen, June 20th, 1870. 

[Some particulars of the performance of this engine on the same 
road are given in Professor Archer’s paper, read before the British 
Association and published in Taz ENGINEER of September 10th, 
1869.—Ep. E.] 








TUBULOUS BOILERS, 
S1r,—I must apologise for once more intruding upon your valu- 
able space on the question of tubulous boilers ; but after reading 
Mr. Asbury’s letter in THe Encrveer of the 17th inst. I cannot 
| resist the temptation to ask this gentleman kindly to explain to 
| your readers how he has ascertained that in the “Safe and Sure” 

= od the steam generated in one tube is ejected into the next 
| upper tube for two-thirds of its length, and whence the force is 
derived which so ejects it, contrary to the upward flow in this 
upper tube? That an action, on the whole similar to that described 
by Mr. Asbury, but in a somewhat modified degree, does take 
place in the boiler I have nodoubt at all; but what he calls * cir- 
culation ” I should have called ‘* commotion,” which it is the very 
object of circulating tubes in other boilers to avoid ; and whereas 
he says that this breaking up causes absence of priming, I should 
have imagined that the very opposite would be the result. If Mr. 
Asb will read my letter beyond the passage which he has quoted 
ill find ,my reason stated why circulation cannot exist in the 
Root boiler, as I understand the term—namely, an uninterrupted 


regular traffic for about fourteen months, I think that a short | natural flow of water contiguous to the heating surfaces, so as to 


account of my experience may interest many of your readers and 
correct some misapprehensions, My flour millsare situated on | 
the Don, about three miles from Aberdeen. One third of the road 
is very bad in every respect, being narrow and tortuous, with a 
gradient of one in seven and a-half to one in twelve for a con- 
siderable part of the way. I have lost so many valuable horses in | 
consequence of injuries, that for some years I had been on the 
look-out for a traction engine that would answer my purpose. I | 
examined several, but saw difficulties connected with them until I | 
saw Mr. Th ’s road st doing extraordinary work at | 
Edinburgh. Mr. T. was an entire stranger to me, but I was so 
pleased with the performance of his steamer that I gave him an 
order for a steamer if he would guarantee that it would take my | 
heavy loads up thoseseveregradients. I had first one of his smaller | 
(6-horse power) steamers, which worked very satisfactory, but I 
referred to take one of 12-horse power that I might | 
ave some spare power. This — steamer has now been 
in steady use for two and a-half months, and the work it has been 
performing will for itself. It has generally made daily six 
single journeys of three miles each, carrying each time fifteen tons | 
: up three severe gradients, not ona well-made turnpike road, | 
” on @ coun 








try road in a rough state. Thus, ninety tons gross | agree 


have been carried daily between 5 a.m. and 2 p.m., witb a con- 


counteract the tendency of the steam to hang to the heating sur- 

faces. Does Mr. Asbury maintain that such a flow exists in the 

“Safe and Sure ” boiler ? E. MIRCHIN. 
41, Albert-road, Dalston. 





NAVAL ENGINEERS. 


Srz,—I must trouble you to give me room in this week’s paper 
to answer the letters of “‘ Union is Strength” and *‘J. Sa 
but I trust I shall not be forced to intrude again, or to occupy 

our pages with what I fear, from the letter of ‘J. H. E.,” is 
likely to degenerate into a useless, if not injurious, personal 
discussion, 


With to whst “‘ Union, &c.,” suggests as to the circum- 


| stances under which my letter was written, I am, wehatuasie, 


compelled to admit he is slightly correct ; but there were other an 
stronger causes operating as well as the one suggested. 

Without answering the whole of his letter, 1 may acknowledge 
that we require command as well as rank, and t it may be 
possible to reorganise the steam reserves if we had a competent 
man to doit. With the conclusion of ‘‘ Union’s” letter I heartily 
; and it was with the view of causing all stone-throwing to 


cease that my letter was written. I wished that those who 
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practised it with impunity for so long a time should learn that 
their victims can play at the same game, and that the victims will, 
undoubtedly, put the lex talionis in force so long as there is 
occasion for it. Thanking ‘‘ Union” for his generous expressions, 
I now turn to the letter of “J. H. E.,” the first paragraph of 
which convinced me that the writer was a “‘chief,” by the very 
kind suggestion that previous to my writing my “ extravagant 
growl” I should have resigned. On reading this I immediately 
recognised the old, familiar, stereotyped expression (‘‘If you 
don’t like it leave it”) that the ‘‘ chiefs” always use whenever the 
engineers strive to obtain any improvement in their position or 
pay. I really look upon the letter of ‘J. H. E.” as affording 
substantial proof of the truth of all my statements; for where 
some of them are directly contradicted, they are but a little further 
on tacitly admitted; and as to the tyranny and disparagement the 
juniors suffer at the hands of the chiefs, he cannot deny the fact, 
but says it is not the rule. Isayitis. Further on “J. H. E.” 
remarks that the treatment engineers receive is ‘‘ only one phase 
of a much larger social question which is not contined to the 
navy ;” but I assert that as a rule the position of the engineers on 
board a ship depends in a very great measure on the treatment 
they receive from the chief engineer. As to the “‘large social ques- 
tion” I can tell ‘“‘ J. H. E.” what he already knows, that neither 
manners nor acquirements will give a man any position, afloat or 
ashore, if he is as perpetually penniless as the engineer olficer is. 
I emphatically deny that recent changes as regards pay have been 
more liberal than formerly, although the monstrous sum of one 
shilling a day has been added tothe pay of engineers of five years’ 
standing (or after twelve years’ service in all ranks), for the reduc- 
tion of the number of chiefs from 235 to 170 more than balances 
this magnificently liberal increase. 

Wi ard to the juniors objecting to an alteration in the 
‘angements, [ remember attending a meeting about 
o, when, for certain reasons, they did make such 
ut in 1863 the juniors did ask to be made gunroom 
i am not surprised at my letter being termed an *‘ex- 
unt growl” by those chief engineers who have probably been 
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promoted after only eight years’ service, promoted, not forany special 
merit of their own, but owing tofortuitouscircumstancesof time and 
las ‘J. H, E.,” whilst lauding the Admiralty, seems disposed to 
1 wi .e for saying what we want, and wishes to know 





Brietly, the ‘* we” are all those engineers who wish 
ceep themselves and their wives and families decently, without 
1g to the Bankruptcy Court to get whitewashed every few 
years. {do not wish to be personal, but I would humbly ask how 
ineers to live on their pay when so many of their superior 
rs (whose half pay is far more than the engineers’ full pay) 

iemselves in the Bankruptcy Court, or compelled to com- 
pound with their creditors? As to “‘ time being a needful element,” 
it is very well for those to talk of time and patience who have 
enjoyed the otium cum dignitate of chieftainship from a very early 

; but to engineers nearly forty years cf age it is some- 
1g like telling a hungry horse to wait until the grass grows. If 
all junior time served were allowed to count for retirement im- 
mediately on anengineer being promoted to the rank of chief (the 

1e as is the case with the executive officers, and which the great 
rity of the number of juniors to the number of chiefs renders 
ratively necessary) I should not complain so much as I do 
v. For if X., Y., or Z. were promoted in three years time, which 
is highly improbable, they would, owing to their age, and to the 
factof having joined the service after twenty-five years of age, be 
unable to obtain a higher rate of half-pay or retiring allowance 
than 10s, Gl. per day after thirty years’ total service, ten of which 
may the rank of chief. 

Referring to the question how “practical study” is to be obtained 
for those who need it, about which the wiser (?) heads are puzzled, 
I musi ¢ n what practical study is, but will first state what it 
is not. Practical study for an engineer does not consist in drifting 
boiler tubes, repairing the engines of ships about to be sold out of 
the service or broken up, nor in painting cocks and pipes, nor in 
graniting the screw shaft passage; nor is the study of the very 
highest pure mathematics practical study. But I understand 
pructical study to be the study of those arts and sciences with 
which every engineer ought to be acquainted who aims at being 
something more than a mere engine-driver ; these are, the art of 
general design, iron shipbuilding, operative chemistry, electricity, 
and other cognate subjects. 

I see that **J. H. E.” cannot avoid that rock, so dear to the 
chiefs, but yet so fatal to all parties ; he will speak of the want of 
skill in the juniors, and of his painful experience of their ignorance 
and incapacity, but every one knows that a bad workman always 
finds fault with his tools. Are not stupidity and ignorance often 
assumed by the juniors in consequence of the treatment they 
receive from their seniors? In the end of his letter, ‘J. H. E.” 
becomes frantically indignant, and says the engineers are not 


traitors. ! 


Good Sir! I did not say they were; but in giving the 








































Adiniralty that warning I did the country a good service, for in 
time of war [ assert that the naval engineers will not allow the 


} 


Admiralty to play the same game it did during the Russian war, 
and again in 1859. Can the engineers be overflowing with zeal 
when they are constantly seeing their old shipmates rising from 
miishipmen to commanders, assistant surgeons to stafi surgeons, 
and assistant clerks to full paymasters, whilst they themselves re- 
main stationary?’ Must they not, on the contrary, be filled with 
discontent and black despair ? 

Should ‘J. H. E.” force me into print again, I trust personalities 
will be avoided, as the discussion is on a subject vitally affecting 
the interest of hundreds of officers now in the service, and of 
hundreds yet to come. 

Lastly, I beg to state, for the information of the non-naval 
readers of THE ENGINEER, that the duties of an engineer in one 
of Mr. Reed's latest ironclads are far more onerous than those of a 
nail boat engineer. ONLY AN ENGINEER. 











WHO INVENTED THE LINK MOTION? 

Srn,—The letter of ‘‘ Tyneside” confirms my statements of the 
prior claims of William Williams, and demands my thanks ; but I 
am not desirous to raise the question of the monument to that 
gentlemen, the suggestion for which was made by Mr. George 
Crow, I believe. But if “ Tyneside” and others who remember 
well the circumstances will favour me with a written statement of 
what they know, they will do good service to the cause which I 
have alvocated till now unsupported against the published asser- 
tions and claims ef Mr. Burgh. Iam indebted to Mr. Thomas Hay 
for the following letter, which I promised in my last. It needs 
no comment :— 

44, Albort-street, Shieldfield, Newcastle-upon-Tyno, June 13th, 1870, 

Dear Sir,—In reply to yours requesting me to give an explanation of 
the invention of the link motion, I thought that question had been sett'ed 
years ago, and no one knows better than yourself who the original inven- 
tor was. However, to refresh your memory I will give a brief statement 
of the way in which the link motion was brought out. In the latter end 
of July, i842, as near as I can recollect, William Howe, then pattern- 
maker in Robert Stephenson and Co.’s works, handed to me a model of a 
link motion for me to examine. I was then principal foreman. I in- 
quired of him if the invention was his own; he replied that William Wil- 
liams and he had been working together. I then took the model to Mr. 
Hutchinson, the managing partner of R. 8. and Co.. He inquired who 
the inventor was; I told him what Howe had stated to me ; he then re- 
quested that I would not say anything until he heard more about it. _ If 
you remember, Williams was not in good odour at that time with Mr. 
Hintchinson from bad attendance at the office; therefore Williams was 
never taken inte account, and Howe got all praise for the invention. It 
would have been patented, but Williams threatened to oppose it without 
his name was inserted in the patent. Therefore it was given to the public 
without Williams getting any remuneration for his trouble, which he un- 
doubtedly was entitled to. At that time I had some conversation about 
the link motion with the late Robert Wilson, engineer, Forth-street, from 
whom Howe rented a cottage, and had the use of his pattern loft to work 
in. He told me that when Howe was making the model of a link motion 
for Williams he was applying the link rext to the eccentrics, where it 
received the rolling motion of the eccentrics, therefore deranging the slide 
motion, He suggested to Howe to place it at the other end of the eccen- 





tric rods, which he did, and such is the link motion of the present day. 
So you will perceive that Howe stole a marchon Williams by Mr. Wilsun’s 
suggestion. The first engine with a link motion was sent to the North 
Midland Railway October 16th, 1842; builder’s number, 359.—I am, dear 
sir, yours truly Tuos, Hay. 

Wm. Waller, Esq. 

The above is a literal copy of the letter, and furnishes a com- 
plete reply to all that Mr. Burgh has advanced on behalf of his 
client. The Testimonial Committee will have, in your columns, a 
complete statement of facts, with the signatures of the writers, 
and will be able to decide upon their future action. The fortune 
which might have been amassed had not ‘‘ the inventor let it slip 
through his fingers,” should have been for William Williams, to 
whom some slight re ition may still be given, and it will be a 
graceful act if the Testimonial Committee, having been formed as 
the Link Motion Testimonial Committee should continue their 
functions and recognise ‘ the actual originator and inventor of the 
link motion,” and *‘the benefit he conferred when he gave his in- 
vention to the world.”—I am, Sir, yours, &c., 

WILtiAM WALLER. 

34, Grey-street, Newcastle-on-Tyne, June 20th, 1870. 


Str,—Permit me to add my quota to the discussion—more espe- 
cially with reference to the two letters which appeared in your 
impression of the 17th inst, 

In 1842 I was a pupil of the late Mr. R. Stephenson, and spent 
the greater part of that year in his factory at Newcastle-on-Tyne. 
I recollect perfectly well Williams’ invention of the link motion— 
he had made a rough sketch of it on paper, and a rough model in 
cardboard, which latter he fixed on to the door of the drawing 
office to show the manner of working it ; he then employed Howe 
(at that time a carpenter in the pattern shop) to make a working 
model of it. 

The next thing I heard was that Howe had received twenty 
guineas from the firm for ‘is invention! From that time to this 
I have never seen or heard anything of Williams—but that he, 


and not Howe, was the inventor of the link motion does not admit | 


of a doubt, ‘* Honour to whom honour is due.” i 
M. Inst. C.E. 
1, Westminster Chambers, Victoria-street, June 22nd, 1870. 





Srr,—In answer to your correspondents on this subject, I am 
not at all shaken in my belief that Mr. Howe is the real inventor 
of the link motion; and by that term I mean the arrangement of 
a link, two rods, and ,eccentrics. I should never have taken 
the matter up as 1 have had not Mr. Howe produced vouchers for 
all he stated, some of which have been published, through your 
kindness, and the remainder can be produced at any moment. I 
think Mr. Waller would have done his cause more good had he 
been less personal, for where truth prevails there is no need of 
angry denunciations; and, as a proof, I beg to introduce Mr. 
Howe's letter to me, in answer to Mr. Waller and ‘ Tyneside.” 

Clay Cross, near Chesterfield, June, 1870. 

Sir,—I feel it due to you that I should give you some explanation as 
regards the serious attacks made on my racter by Mr. Waller, agentle- 
man who could not possibly be personally acquainted with the invention 
of the link motion. In the discussion on the invention of the link motion 





I have not entered until I wrote you last week, in answer to ‘* Double | 


Fork” (Mr. Waller). 1 carefully abstained from any language foreign to 
that subject. A few weeks ago I met Mr. Waller at the Chesterfield station. 
He accosted me by saying, ‘“‘ What about this testimonial?” I said I 
knew nothing of it, excepting what | had seen in the newspapers, He 
advised me to stop it, as he said ‘* when testimonials were given to people 
they generally wanted to get rid of them.” My train was due, and I had 
to leave, I believe, without any further conversation. The next thing 
Mr. Waller appewrs in Tar EnoGinerer as ‘ Double Fork,” and frankly 
admits ‘“‘the name of William Williams and William Howe should 
not be separated in the invention of the link motiun.” You, sir, 
answered that letter, and it seems to have in some way annoyed 
Mr. Waller, as it drew from him a very severe letter, reflecting 
very strongly on my character, and inferring that I had stolen the 
invention of the three cylinder engine from some one in the fac- 
tory. ‘lhis, of course, had nothing to do with the invention of the 
link motion, except as damaging to my character. This week he seems 
to have changed again, as he now considers my career to be an honourable 
one, except so far as regards the invention of the link motion. I do not 
think Mr. Waller’s opinion of my character will alter it in any way 
with those by whom we are both known. It is admitted on all sides that 
Fig. lin your pamphlet is Mr. Williams’ link motion, and it is proved 








in the ‘‘ Practical Mechanic and Engi s’ Magazine” in 1846, when the 
invention was comparatively new? 

To conclude, I will propose to meet Mr. Waller at Chesterfield—his 
native town—and let him produce evidence that I was not the inventor 
of the link motion, and I will produce evidence to the contrary. 

Mr. R. P. Coke, I believe, isone of the committee, and I am sure would 
be glad to ascertain the real facts; and as Mr. Waller, no doubt, is well 
known to Mr. Coke, and as the latter gentleman has known me for about 
twenty years, I think he would be able to arrive at a fair conclusion with- 
out prejudice.—Yours truly, WILLIAM Howe. 

N. P. Burgh, Esq. 

The public have now the truth in that letter, and I trust Mr. 
Waller wiil be more careful in future in his attacks. I will very 
shortly publish a list, as ‘‘ Subscriber” suggests. N. P. Burcu. 

78, Waterloo Bridge, June 22nd, 1870. 


CAUSE OF EXPLOSION OF POWDER MILLS, 

Mowsrevr,- J’ai l’honneur de soumettre a votre haute considera- 
tion une remarque qui pourrait étre d’utilité si elle venait 4 étre 
dilucidée par quelqu’un de vos savants co-operateurs. Elle a rap- 
port aux désastreuses explosions des manufactures de poudre atirer. 

Ayant eu connaissance de trois explosions recentes, arrivées dans 
la fabrique du gouvernement Espagnol a Grenade, il s’est trouvé 
que ces trois explosions ont eu lieu precisement en trois jours de 
fortes orages, 

Rascortasth ces faits avec les explosions qui ont eu lieu a Walt- 
ham et Faversham le 16 et le 17 de ce mois dans une intervalle 
de moins de vingt-quatre heures, pendant lesquelles eclatat lorage 
bien connue du Jeudi 16, au soir, il y a lieu naturellement d’en de- 
duire que la cause de ces désastres doit étre attribuée a lelectricité 
atmospherique. En general ces accidents arrivent daus le departe- 
ment appellé ‘* corning house,” c’est 4 dire, 14, of la poudre se 
trouve dans un etat ,! sechéresse et de division qui la rendent 
| facilement detonante. Le soufre est une matiére qui s’electrfie 
| par le frottement que subit la poudre dans les cylindres a gréner. 
Dans les circonstances ordinaires, cette electricité s’ecoule plus ou 
moins rapidement a travers les supports de la machine ; mais 
qu'une nuage chargeé de fluide de méme nom que celui du soufre, 
vienne a passer dans le voisinage, alors en vertu de l’influence elec- 
trique, il s’ecoulera constamment par toutes les parties pointues 
ou a arétes vives de la machine, une certaine quantité de fluide de 
| nom contraire a celui que la poudre posséde; dés ce moment 
Velectricité produite par le frottement du soufre, au lieu de 
librement dans le sol, se recompose avec celle de nom 








8 ecoulcr 
contraire que les parties pointues de la machine fournissent. Cette 
recomposition pourra s’efectuer au fur et 4 mesure et alors il n’y 
aura par detonation; mais si la quantité de fluide augmente au dela 
dune certaine limite, la recomposition aura lieu sous la forme 
brusque d’étincelle, ot déhors l’inflammation est immediate. 

Cette explication n’etant appuyeé sur des experiences directes, 
pourra ne pas étre exacte, mais en la donnant j'ai seulement pour 
but d’appeller lattention des savants sur une matiére qui ne 
manque nid’importance ni d’actuallité. 
| Lorsque les causes scientifiques d’un phenoméne sont connues, 

les difficulteés qui’ s'y rapportent, ou les accidents qui en dependent, 
sont moitié ressolus ; c'est de ce principe que je deduis la necessité 
Wexperiences directes a fin de reduire ies dangers cle la fabrication 
de la poudre. 
| Comme moyen preventif, et en attendant une solution plus com- 
| pléte, il est clair qu’on pourrait, avec des electrométres sensibles, 
connaitre letat electrique de l’atmosphére, et diminuer la vitesse 
des appareils, ou les arréter tout a fait lorsque l’electrométre indi- 
querait une forte proportion de fluide dans l’atmosphére. 

En vous priant, Monsieur le Directeur, d’inseret ces lignes dans 
votre apreciable journal si vous pensez qu’elles en valent la peine. 
J’ai Phonneur, Monsieur, de vous presenter mes salutations bien em- 
presseés. R. MAURELL, 

! Londres, 21 de Juin de 1870. 














| Brunton’s Locxinc SwitcH.—In our impression for 3rd June 


not to be applicable in that form. I acknowledge having seen his drawing | 


before I made the drawing and model represented by Fig. 2; but I dis- 
tinctly deny making a model for him, or receiving any money or a pro- 
mise of money for such atbing, and none for any other work done for 
him. I never made him a drawing-board or square, and I do not know 


that I ever made such things for Mr. Waller ; and if I did, I have not the | 


slightest recollection of being paid for them. 
drawing from Mr. Williams to work irom, and for a very good reason—I 
never did any work for him. 

Mr. Waller attempts to prove facts which must, if they ever did exist, 
have transpired fifteen months before he went to Messrs. Stephenson’s 
works, as he admits having gone there in November, 1843; and then 
only a boy, and the link motion was invented in August, 1542. Now 


I again deny ever having a | 


Mr. Waller doubts my ability to understand the effect produced by the | 


link motion beyond a common reversing motion. 


As I have stated be- | 


fore, I was engaged at the time making a model of Mr. J. Dodd’s wedge | 


motion, and understood very well that the steam would be cut off earlier 
as the travel of the velve was decreased, and that very nearly the same 
thing was effected by the link motion as by Mr. Dodd’s wedge motion. 
Mr. Waller says, ‘‘ I know that Mr. Howe did not complete the model for 
Mr. Williams, though J qu told that it was begun.” It matters not 
whether Mr. Wailer was told or not; I distinctly say again 1 never made 
a mode! or any part of a model of the link motion for Mr. Williams. 

The report, as I heard it circulated at the time, or soon after the in- 
vention, was that I made patterns for Mr. Williams; and another party 
(set up in business for himself) was making the model. 


I will not name | 


that party, because I know, so far as regards myself, it was entirely with- , 


out foundation. 

Mr. Waller has said, ‘‘ Mr. Williams was a fair workman, both in iron 
and wood, anda good draughtsman.” Why should he have employed 
any one to make his patterns or model of such an important invention as 
the link motion? If I had made the patterns there could only have been 
required an eccentric and eccentric strap, and these would have been 
uecording to his design, Fig. lin your pamphlet. Mr. Waller may ven- 
ture to leave the committee he speaks of to themselves, as no doubt some 
of them know Mr. Waller quite as well as myself, and will be able to 
form a pretty correct judgment of both of us. 

Mr. Waller says I told him that if Williams had made an invention it 
would have been the property of his masters. I never told Mr. Waller 
any such thing, and I cannot understand how this could have been the 
ease. I never feitin my conscience that I required anything to justify 
my claims tu the invention of the link motion, as shown in Fig. 2 of your 
pamphlet. Mr. Waller has asked, ‘‘What has Mr. Howe done since he 
went toC@lay Cross?” I have filled a very responsible situation for nearly 
twenty-four years, and always have done my best for my employers, and 
for those whom they have had business transactions with in connection 
with myself, and, among the rest, with Mr Waller himself more than 
twenty years ago. I do not wish to bring myself into comparison with 
the brilliant ideas of the late Mr. Williams, but perhaps Mr. Waller will 
inform us of a few of them, which he says ure so well remembered. 

Mr. Waller says, ‘‘ Mr. Howe has clearly defined his claim, which is the 
alteration of Mr. Williams’ plan, and shownin Fig. 2.” I never altered 
Mr. Williams’ plan, but I honestly gave his plan, which is shown in Fig. 1 
in your pamphlet. Mr. Waller threatens a written statement ; but any 
statement of truth cannot alter or affect my claim to the invention. 

Part of the model I made for the link motion was one [ was experi- 
menting with in 1838, when employed at the Vulean Foundry, Newton, 
near Warrington. I will not be so mean as to say it was then intended 
for the link motion, but it was for experiments I was making on valve 
motions at the time. As for any suggestion or proposed alterations made 
by the late Mr. Robt. Wilson, the assertion is incorrect, and I distinctly 
deny it; but if such had been the case, it could not have been favourable 
to the claims set forth for Mr. Williams. 

The person signing himself ‘‘ Tyneside ” no doubt has his own views, as 
well as Mr. Waller; and they have a right, if they think proper, to cluim 
Fig. 1 in your pamphlet as the invention of the link motion, but I 
think the engineering public will not generally think so. 

If he reads my former letter to you he will see I distinctly say I did 
not make a model, and never received any money from Mr. Williams. 
Can ‘* Tyneside” prove I never thought of a link motion except by hear- 
say? As for Messrs. Stephenson’s officials, I can say I have plenty of 
documents written by the late Mr. Wm. Weallens, who for many years 
was the principal official in Messrs. Stephenson’s works, which will show 
what his views were, and these can be forth ing when y; in 
fact, if Messrs. Stephenson’s officials were so certain that my claims were 
not valid, why were they not contradicted at the time the claim was made 





we illustrated and described Mr. Brunton’s system of switches. 
For the beneiit of those of our readers who may desire to see it 
in operation, we may add that the first two sets are laid down as 
facing points on the Glasgow Union Railway, which is shortly to 
be opened. 

THE Great Northern Company report a terrible accident on 
Monday night to an excursion train returning from King’s Cross 
to Yorkshire. A Manchester goods train left Retford station for 
London at about one o’clock on Tuesday morning, and when pass- 
ing about a mile south of Newark one of the axles of a wagon 
belonging to another company broke close to the wheel; that 
wagon and others were thrown off the up line on to the down line, 
which was completely blocked. At this moment a return excursion 
train from London to Yorkshire was passing the spot, and ran into 
the wagons which were thrown on tothe downline. A disastrous 
collision thus occurred, seventeen passengers and the driver are re- 
ported as having been killed, or so seriously injured that they died 
shortly afterwards, and many others are reported as much hurt. 

TaSMANIAN Raitways.—The directors of the Launceston and 
Western Railway declined to receive either of the tenders sent in 
for erection of stations, as they were far above the engineers’ 


| estimates, and the company have therefore resolved to have the 


buildings erected without contract under the superintendence of a 
clerk of works. ‘The directors have accepted the tender of 
Wangh and Lockie, Launceston, for constructing the wood-work 
of fifty-five goods wagons, at £24 10s. per wagon. Several 
testings of the Longford Bridge over the South Esk river have 
taken place. The report states that ‘*The structure was tried 
four times at twelve different points, the gauges being set up 
at the centres and quarters of each span, and the deflections taken 
after each trial. ‘he first test consisted in the contractors’ 
engine Launceston being sent over at a slow pace. Asa 
second test, the company’s No. } engine passed over the structure 
at a similar speed. After this the two engines were coupled 


| together, when they proceeded to the centre of the first span and 


| stopped, then passed across. 





stopped, then went on as far as the centre of the other span, again 
The fourth and last test was cer- 
tainly a severe one. The company’s engine, No. 2, and ten trucks 
loaded with gravel (weighing in all about 160 tous), passed over the 
bridge at the rate of twenty-five miles an hour. Thistest, of course, 
caused the greatest deflection, amounting to 14°32 of an inch at the 
centres of the spans. This is looked upon as very satisfactory 
when compared with the defiection in bridges of the same span in 
England. Another inspection was made last Saturday. The 
directors, accompanied by a few friends and the engineers, pro- 
ceeded by rail, and were met by a few residents of the district 
near the sight of the bridge. The test of the previous Saturday 
was repeated, and considered thoroughly satisfactory. Eleven 
wagons, loaded with gravel, each weighing about four tons, 
psssed along the bridge at a speed of about forty miles an hour. 
The engine weighed upwards of thirty tons, making the total 
weight little short of eighty tons. The vibration and deflection 
under the load, which covered half of the space of the bridge, 
were very slight. After the examination those present sat down 
to a luncheon, to which they were invited by the engineers, 
when the usual toasts and complimentary speeches were 
indulged in. The works on the Deloraine and Mersey 
line are progressing. The rolling stock has been ordered in Eng- 
land, and the second bridge over the Mersey is in a fair state of 
advancement ; as also the remainder of the way into Latrobe, and 
the extra two miles and a half under the contract of Mr. W. 
Andrews. On good authority we are enabled to state that Captain 
Audley Coote, who left this colony in November last, authorised 
by the Government to negotiate with capitalists in England for 
the construction of the main line of railway between Hobart Town 
and Launcestun, arrived in London on the 7th February, and im- 

diatel himself in ication with capitalists and 








engineers e in carrying out similar works in other parts of 

the world. Captain Coote reports to the Government that he sees 

= way clearly to make satisfactory arrangements.” —Hobart Town 
ercury. 











June 24, 1870. 
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BIRMINGHAM WATER SUPPLY. 
A scHeme for the supply of water to Birmingham has been 


ing those which relate to structural works. It must be sufficient, 
therefore, to say that he estimates the total cost of a supply of 
22,500 gallons of water daily (with a possible increase to double 
that t) at thing like £1,600,000, including the purchase 





devised by Mr. Hassard, C.E., which is at present attracting 

. Some considerable attention in the interested district. Th 
report as prepared by Mr. Hassard is too voluminous for inser- 
tion in our columns, but the following article, which we extract 
from the Birmingham Daily Post, is a good resiliné of thé whole 
scheme :— 


The water supply of Birmingham has lately engaged patie atten- 
tion, partly from the extended operations 6 Waterworks 
Company, and their renewed applications to Parliametit for in- 
creased powers, and partly from discussions in the town council 
on the purchase of the company’s interest, with the view of obtain- 
ing a larger supply of water, and of into public thanagement 
the provision of this primary necessity of human life. The result 
of this last debate in the town cotincil was an instructioii to the 
Public Works Committee to inquite into the present sotitéés of 
supply and the possibility of extending them, and to report to the 
council on the subject. The committee Have now for some time 
had the subject under consideration, and we prestiine be able 
before long to present a report. It is ble that Sia 
may embody a scheme of much greater tiagnitudeé bg Me if 
been submitted. Such a project, at least, has been laid before thé 
committee, and, in another part of this day’s i we t 
it to our readers for their information. We do not advocate it, 
the scheme being at once too large and too recent to warrant the 
expression of an opinion. We have no hesitation, however, in 
saying that the project deserves consideration, and that nothing 
but good can result from a public discussion of its merits. 
Whether it is practicable or not must be left to future decision, 
but there can be no denying that in boldness it exceeds anything 
that has yet been proposed. 

The present water supply of the town is derived from imme- 
diately local sources—from nvers and brooks, and from wells. The 
supply now available amounts to about 8,000,000 gallons daily, 
and when the Waterworks Company’s projected works are 
finished a daily supply of probably 12,000,000 gallons may be ex- 
pected. Anything beyond this must be derived from wells, for 
the streams will have been strained to their utmost capacity, and 
every drop of water so raised must be pumped to a high level. 
The newscheme involves animmediate supply of 22,000,000 gallons 
daily, collected from streams at a distance of fifty miles, and con- 
ducted to Birmingham by gravitation. Beyond this vastly ex- 
tended supply the projector holds out a promise of a double sup- 
ply, available witeous much further trouble, and he speculates 
upon the enormous yield of over 70,000,000 gallons daily, by a 
further extension of the collecting ground. 

The author of this vast project is Mr. Richard Hassard, a civil 
engineer, who has already been employed in the construction of 
waterworks in various parts of England and Ireland, but whose 
chief title to consideration arises from his having devised the bold 
and successful scheme by which the city of Dublin is now sup- 
plied with water from Vartry, a distance of twenty-five miles. The 
proposal, therefore, of the birmingham supply does not emanate 
trom any mere projector, with visionary ideas of works incapable 
of execution otherwise than on paper, but from a competent en- 
gineer, practically versed in the subject of which he treats, and 
who is prepared to verify by proof the calculations upon which his 
proposals are based, 

For the details of Mr. Hassard’s plan we must refer to the paper 
itself. All we can do in this column is to state its broad outlines, 
and then leave the scheme to the critical examination it will no 
doubt receive. Mr. Hassard starts with three leading conditions. 
The first is that any scheme now adopted should not only meet 
the immediate wants of the town, but should be capable of inde- 
finite extension, and “‘ should be capable of meeting the require- 
ments of many generations to come, and remove all doubt or 
uncertainty for the future.” The second condition is that the 
water should be perfectly pure in quality. The third is that it 
should be collected at such an elevation as to be capable of delivery 
by gravitation ; in other words, that it should fluw down to the 
town instead of being pumped up to it. These conditions, Mr. 
Hassard contends, are fulfilled exactly by his plan. He proposes 
to collect water over such an area that the supply would be inex- 
haustible ; from sources which are now pure, and cannot be 
polluted ; and at such a height as to render pumping unneces- 
sary. 

The position of Birmingham on the central table-land of Eng- 
land renders it impossible to get a large and constant supply of 
water by gravitation without going a long distance for it. The 
nearest district which fulfils Mr. Hassard’s conditions is to be 
found in the Radnorshire hills, and consequently he proposes to 
go there. His plan is to take the water from the river Teme, af 
about five miles above the town of Knighton. The collectin 
ground covers an area of thirty-six square miles, measuring 23, 
acres, and varying in height from 750ft. to 1800ft. above the sea level. 
The district consists of mountain and hill pasture, is of slate for- 
mation, free from peat ard other nuisances, and yielding a pure 
supply of water, calculated as giving a net yield of 27,000,000 
gallons daily. For a further supply Mr. Hassard proposes to go 
to the gathering ground of the river Ithon, an immediately 
adjoining district, embracing an area of about thirty-six 
square miles, varying in height from 900ft. to 1900ft., and 
capable of yielding a net supply of 30,000,000 gallons 
daily. If even this should be thought insuificient, Mr. 
Hassard points to # thitd source further westward, and on a still 
higher level—namely, the upper drainage of the river Wye, which 
he estimates as capable of yielding another 15,000,000 gallons 
daily. Supposing the whole scheme to be entertained—the reader 
will bear in thind that we are déaling with a vast project—not less 
than a daily supply of 72,000,000 gallons of water might be ren- 
dered available for the use of Birmingham and the midland dis- 
trict. For the present, however, Mr. Hassard proposes that the 
Teme alone shall be used, and that provision shall be made for a 
daily supply of 22,500,000 gallons of water, part of the structural 
works being so arranged tliat the supply may be increased to 
45,000,000 gallons daily, at comparatively small additional out- 


y- 

This being the outline of the scheme, let us next see how it is 
to be carried into effect. Mr. Hassard proposes to construct re- 
servoirs near Knighton, and to convey the water thence to Bir- 
mingham, partly by’ a stone culvert, 6ft. in diameter, and 
partly by iron pipes, capable of extension as may be required. 
Starting from Knighton, at a height of 775ft. above the sea levely 
the aqueduct would be laid along the hill sides overhanging thé 
Teme voles. At Leintwardine the valley would be crosséd by #08 
pipes to the high ground of Bringwood Chase, and the conduit 
would then ran along the hill side to Ludlow, where it would again 
cross the Valley, and pass along the north side of the Clee Hills 
anid Titterstone Hill. At three miles north of Cleobury Mortimer 
the Rea Brook would be crossed by pipes to fhe high ground near 
Kinlett, and thence the aqueduct would pass along the north side 
of Wyre Forest, crossing the Severn Valley néar Upper Arley, four 
miles of Bewdley, and ruining thence along the high 
gtound between the Severn and Stour to Kniver Edge. Leaving 
Shiver, the Stour Valley would bé crossed, and the line of pipes 
would be carriéd south of Hales Owen, alorig the Clent Fils, 
ending in a reservoir near Frankley ot Northfield, five miles from 
Birmingham, near the Bro e turnpike road, whence it 
would be connected with the present service pipes. The total 
length of the aqueduct and pipes would be about fifty-two miles. 
In conformity with the recommendations of the Royal Commission 
on Water Supply, it is suggested that the towns along the line 
should derive part of their supply from the proposed works—of 
course bearing a fair share of the expense. 

Nex: comes the question cost. We cannot enter into Mr. 

8 on this head, for wé have no means of test- 





of the existing waterworks. He further estimates that, taking 
into account the increasing rateable value of Birmingham, and 
the amount derivable from the sale of water, this outlay, and the 
annual expense of maintenance, might be covered by a rate of 
tenpence in the pound. On these estimates we do not pretend, 
off-hand, to give an opinion. We must, however, say that we 
Should expect the cost to exceed rather than to fall short of the 
attiount stated. The outlay for maintenance appears to be too 
the purchase money for the existing waterworks is cer- 
taitily below the mark, and we do not find that Mr. Hassard has 
aken b ad account the enormous outlay required for compensation 
latidownets along 4 line of fifty-two miles, All these points, 
wever, aril others—such as the probable yield of water, the 
engitieering difficulties, and the comparative merits of the system 
of gravitation as compared with that of pumping—are matters for 
roy ry! by competent persons. All we have to do at present is 
to lay the scheme béfore the public, and to say that whatever 
deéision may be arrived at it certainly merits consideration, as 
i Of the boldest and most original projects as yet disclosed to 
public. 








EXTRACTION OF TAR AND PRODUCTION OF 
PARAFFIN, &c., BY MEANS OF STEAM, 

A LONG series of experiments has been carried on in Germany 
with the view to a more economical mode of extracting essences 
from lignite, and M. Ramdohr has given an account of his process 
by means of superheated steam. 

His superheater for an apparatus of eight or nine tons consists of a 
number of drawn iron tubes, rather more than ljin. in diameter, 
and placed in three parallel rows; the tubes are placed rather 
more than lin. apart, and those in the middle alternate with those 
of the upper and lower tiers, so that the flame must act on all sides of 
the tubes, the joints and ends of which are protected from the 
direct action of the fire. There is a ditference of 25 to 2 8 atmo- 
spheres in the pressure of the steam at its entrance and exit from 
the superheater. The flame acts upon the tubes from above down- 
wards, so that the heat attacks first those tubes which contain the 
cooler steam. Tubes made of iron Zin. thick will last about eight 
or njné years, and With a thickness of }in. rather more. 

The extractorisa castiton chest from (Vin. to Tit. long, 3ft. to 3ft. 
Sin. wide, and 3ft. to 4ft. high; at a short distance from the bottomisa 
sort of grate, upon which the coal islaidto a depth of 24in. to 40in. ; 
at the upper part is a tube large enough to allow o. the escape of 
the vapour of the tar and steam through a valve into the condenser. 
In the front of the chest are three rectangular openings, each 
nearly 30in. wide, but of different heights ; the first of these is 
beneath the grate, and serves to remove any pieces of coke 
which may fall through ; the second is level with the grate, and 
serves to feed the fire and withdraw the coke ; and the third is 
level with the upper layer of coal, most of which is introduced by 
this orifice. All three are luted with clay. 

The superheated steam is introduced below the grate, and gradually 
traverses the whole mass of coal. . 

The apparatus now in use contains about eight tons of lignite of 
Aschersleben, but M. Ramdohr is constructing one to contain 
twenty tons, and so arranged as to act with the smallest quantity 
of water possible ; he hopes with thisto treat at least nine thousand 
tons of lignite per annum. 

The condenser is peculiar in form; it consists of two ordinary 
tubes united to each other by a large number of others; one of the 
former is completely surrounded by a small quantity of water, 
while the other is in contact with the air. The vertical tubes 
pass through a closed iron case measuring nearly 7ft. in length, 
and over 2it. in width and height; this case stands in an open 
vessel, a space of 3in. between the two, which is also the diameter 
of the vertical tubes. 

The tubes and this intermediate space are filled with water con- 
stantly flowing upwards, and the space between the tubes and the 
case is in communication with the distilling apparatus, the steam 
and the vapour of the tar passing in the reverse direction to the 
water, viz., from above downwards. The water enters the condenser 
at a temperature of 50 deg. to 60 deg. and leaves it at about 194 deg. 
Each operation requires twelve or thirteen hours, including the 
mounting of the apparatus and the collection of the products. 

By simple arrangements the progress of the operation may be 
observed at any moment, and in each portion of the apparatus, so 
that the coke is never withdrawn until it is exhausted ; this is 
effected by means of bag-like projections on the tubes provided 
with small stop-cocks. During the tirst two hours after the super- 
heated steam is let in nothing is disengaged but the humidity con- 
tained in the mineral, and consequently the stop-cock only gives 
forth water ; presently the tar appears in the form of a thin stratum 
of dark olive or coffee colour, which goes on increasing until to- 
wards the end of the operation, when it falls off, and is finally re- 
placed by a mass of floculent yellow matter. : 

All the liquid products of distillation are received in the same 
vessel, but the water separates itself and is drawn off from below 
by means of a syphon, while the tar runs off by acock. The yield of 
tar vatiés between 19 kilos-and 21 kilos. for every 150 kilos. of lignite. 
The cé#é of producing 1 cwt. of tar clear of water is about 6+. 8d. 
with c@al at 54 cents the 3 cwt., but with coal at 42 cents the ex- 
pense ## not more than 5s, 

The $a, as it is called, obtained by this process, is very different 
from that obtained by retorts ; it solidifies at 130 deg. to 140 déc., 
so thaf éven in summer it is kept in the open ait m gfeit Gikes 
betweéfi 4ft. and 5ft. long, and 4in. thick, and fhese caké¥ are 


often ked one on the other. The specific gravity at 194 deg. is 
0°875. chemical composition differs much from ordinary coal 
tar, 


According to fié imventor’s theory the object of distillation is 
Hot to disengagé the parafiin and the crade off from the lignite, 


but that which #¢fves as the basis of the preparation of } 
To obtain tar diffilation is necessary, and each distillation of sab- 
stances already in paraffin gives rise to : 


t 
———— of carbon. Tar which already contains paraffin 
and ¢ oil gives rise at a first distillation fé 4 separation of 
these substances, but tar which does not contain fhese carburets 
ready formed, but which includes the resin, which is the true source 
of paraffin, will lose fyuch less paraffii in a well-conducted first 
distillation, beeausé this substance is not, in fact, formed until the 
tar has reached its boiling point. 

There is a very ##fiple method of ascertaining if a given sample 
of tat tre tar fi eto nay, a pte § Pésin, or a mixture 

resi with éfude oils avd raw iff ; trué tar has the pro- 
perties of an acid, and will combine with alkalis, and undergo 
saponification, properties which the neutral bodies, mineral oil 
and paraffin, do not possess. Gas tar will saponify only partially 
when treated with caustic alkali or soda lye, about 80 per cent. 
of the whole copereting and floating in the tar-soap ; the former 
consists of crude oil and raw paraffin, which are found in large pro- 
portions, because in the retort the tar which is disengaged from 
the carbon has already submitted to partial decomposition. In 
good tar obtained by means of superheated steam nothing of this 
sort happens, it contains no trace of paraffin or crude oils ready 
formed. M. Ramdohr believes that the value of tar is not, so 
clearly indicated by specific gravity as by the absence of hydro- 


carbons in the ign or golid state. 

Down fo 1 . Ramdohr treated the tar in the following 
manner :—It was distilled and the product first washed and then 
acidulated, the mass thus produced was then submitted toa first 


fractional distillation, the oils were immediately rectified over 
soda without any other chemical treatment, and the mass of paraf- 
fin crystallised. The oils, rich in paraffin, which were obtained from 
this substance by pressure, were collected in the ordinary manner 
and crystallised as often as necessary. By this process he obtained 





very fine paraffin, the average of six years’ working being 15 per 
cent., namely, 10 per cent. at the first distillation at a temperature 
of about 129 deg. or 130 deg., and 5 per cent. by two subsequeat 
distillations at a heat of 100 deg. to 118 deg. The oils formed 
about four-tenths in weight of the tar treated. Further experi- 
ments enabled him to obtain fine paraffin by a single distillation of 
tar, but this required too much time; finally, he discovered the 
new method of treatment which he has employed for a year or 
more with sive improv ts. The average of nine months’ 
working gave hith 22 per cent. to 24 per cent. of paraffin, 15 per 
cent. obtained at between 133 deg. and 137 deg. or 138 deg., and 7 
per cent. to 9 cent. of secondary product obtained between 
100 deg. and 118 deg., with 36 per cent. to 38 per cent. of oils of 
all kinds. He hopes to obtain from tar, extracted by means of 
superheated steam, 28 per cent. to 30 per cent. of paraffin and 32 
per cent. to 34 per cent, of oil. 











THE GREAT NORTHERN TELEGRAPH CABLE. 

Now that the undertaking which is to supply, or, at any rate, to 
assist in, the establishment of the long needed telegraphic com- 
munication between the Chinese ports and the continent of Europe, 
has so far advanced towards completion that the vessel with the 
first section of the cable has actuaily sailed, a few facts detailing 
the measures that bave been taken for achieving the objects for 
which the Great Northern Telegraph Company has been esta- 
blished may not prove uninteresting. It is exactly six months since 
the Danish frigate Tordenskjold was despatched trom Copenhagen, 
and cast anchor in the Thaimes as the pioneet vessel in the expedi- 
tion. The Tordenskjold is said to be the finest frigate in the service 
of his Danish Majesty ; but it may be remarked that in both 
appearance and size there are many among the old wooden vesse.s 
in the British navy not pretending to the title of ‘‘frigate” that 
would completely surpass her. ‘his will be readily understood 
when we mention that she is but 160ft. in length and 42ft. in beam 
amidships, with a capacity of 1435 tons. In general appearance 
she is strikingly unlike what a closer inspection proves her to be, a 
screw-steamer, chiefly from the large size of ner thast# and the 
comparative diminutiveuess of her funnel. In fact, under present 
conditions, that is with the greater part of her armament removed, 
this vessel might well be taken or mistaken for one of those 
Australian or East India clippers With which ‘‘ Greens” and 
** Wigrams ” have familiarised us of late yeats. Howevet, frigate 
or otherwise, the Tordenskjold is evidently well adapted for the 
work she is now engaged upon, and if ever called upon to faitil the 
duties for which she was originally designed, we have no doubt that 
sh- would not be found wanting. The other ships engaged in the 
work of laying the cable are the English screw-steamers Great 
Northern and Cella, These vessels both surpass the Tordenskjold 
in dimensions, the first named being in length 245ft., in beam zit; 
and the second 3U0ft. long, and 3itt.in beam. The Great Northera, 
which is lying in the fhames at Charlton, off the wharf of Messrs. 
Siemens bros.-—the firm who have been entrusted with the con- 
struction of the cable—is now being fitted with the tanks, drums, 
windlasses, and other apparatus necessary for the work she is to 
undertake. The sene on board at the present time is one of the 
most picturesqué confusion ; on one part of the deck may be 
observed the insttument-room, from whence it will be possible to 
detect the slightest fault in any portion of the cable during the 
process of submersion, and these instruments are being fitted up 
by an entirely different class of workmen to those who are to be 
seen close by placing in position, with the aid of screw-jacks and 
levers, accompained by the expenditure of much ‘* undefiled 
Saxou,” the engine which is to aid m the process of transferring 
the cable from the factory to the vessel. After having glanced at 
the various objects on deck, the visitor's attention will be drawn 
to seven enormotis chasms. These extend downwards from the 
main deck past the lower deck into the hold, and are the tanks in 
which the cable will be coiled during the outward voyage. 

From the vessels that are to lay the cable thé tiatural transition 
is to the cable itself. This, with the exception of the completed 
portion despatched om boatd the Tordenskjold, is in course of 
manufacture by the firm to whom we have already referred, Messrs. 
Siemens Bros., of Westminster, and the Charlton Telegraph Works. 
It consists of three distinct divisions, known respectively as the 
main cable, the intermediate cable, the ordifiaty shore end and the 
heavy shore end, Of these the ‘core "—thtough whicu the actual 
transmission of the electric current is effecced—is the same 
throughout, the distinction arising from the different methods 
adopted of *‘sheathing,” or protecting this core according w the 
varying liability to exposure and injury. The core consists of a 
strand of seven copper wires, cased with tin, weighing 300 lb. the 
nautical mile, covered with the composition known as ** Hooper's 
Dielectric,” which of itself weighs 2UU1b, the mile ; this process 
being completed, the core is again covered with a layer of felt, coiled 
in tanks under water, and subjected to tests as to its electrical 
condition before being, what is termed ** sueathed.”” As we have 
before remarked, it is the sheathing that gives the distinctive 
names to the cables, and it will be best, with the view of ensuring 
a clear idea of the processes, to describe the four sheathings 
separately. There is tirst the outer covering for the ** heavy shore- 
end cable,” consisting of a serving of jute next to the core, a 
sheathing of ‘* best best ” drawn and galvanised iron wires, 0°16Vin, 
diameter, weighing per nautical mile about 5023 lb., a serving of 
jute round the sheathing, a second sheathing of ** best best” roiled 
and galvanised iron wires, 0'38Vin. diameter, and finally an outer 
protection of two layers of bitumen compound, with two layers of 
jute between, laid on as follows :—The first coating of the com- 
pound next tue wires, then a serving of yarn, then 4 second coat- 
ing of compound, and lastly a close serving of ta:red yarn, laid im 
an opposite directioff to the one previously laid on. ‘Lhe outer 
covering for the ‘* ordinary shore end cable” consists of a serving 
of jute next to the core; a sheathing of “best best” rolled and 
galvanised iron wires, 0 300in. diameter, weighing per nautical 
mile about 13,311 lb,; and fimally an outer protection of two layers 
of bitumen compound, with two layers of jute between, laid on ag 
before specitied. ‘The outer covering for the ** nvermedrate cable ”” 
is composed of a serving of jute next to the core, a sheathing of 
“best best ” drawn and galvanised iron wires, 0'160m. qaiameter, 
weiguing per nautical mie about 5023 lb., and the outer protection 
of two layers of bitufen compound and jute. The outer diameter 
of this cable is about 1‘U6in., and its weight per nautical mile 
about 3 tons 2 cwt. ‘Lhé outer covering for the ** main cable” isa 
serving of jute, next the core, a sheathing of ** best best” drawn 
and gaivanised iron wires, 0'U95m. diameter, and the outer provtec- 
tion of bitumen compound and jute. The outer diameter of this 
cable is about U'sGin., the weight per nautical mile bemmg avout 
1 tom 16) Wt. Messrs. Siemens Bros. are able to sheathe the 
cables at the rate of 180 to 200 nautical miles per week. 

‘The manufacture of the first section of the cable—that to be laid 
between Hong Kong and Shanghai—is now complete ; it consists 
of 685 nautical miles of main cable, 272 miles of nrtermediate, 111 
miles of ordinary shore end, and 30 miles of heavy shore end—in 
all 1098 nautical miles. Of this the following has been shipped on 
board the Tordenskjold :—50 miles of main éable, 4 miles ot inter- 
mediate, 32 miles of ordinary shore end, and 10 mites of lreavy shoré 
end—a total of 96 nautical miles. The Great Northern will receive 
on board, into seven iron tanks, the following lengths of cable -— 
140 miles of main cable, 58 miles of intermediate, /0 miles of ordi- 
nary shore end, and 20 miles of heavy shore end, or 288 nautical 
miles in ail, ‘he Cella will take in after tue Great Northern, ani 
will receive 495 wiles of main cable, 210 miles of intermediate, ani 
nine miles of ordinary shore énd -a total of 714 nautical miles, 

We may ion, m lusion, that the second section of thid 
company’s line- namely, that from Shanghai to Posiet Buy—is also 
in course of matafacture at Messrs. Siemeus’ works. Thais consists 
of 990 miles of main cable, 92 miles of intermediate, 96 miles of 
ordinary shore end, and 20 miles of heavy shore end, thus com- 
prising an entire length of 1198 nautical wiles. The sheathing of 
150 miles of this cable is complete.—London and China Express. 
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WINDING GEAR FOR SMALL MINES. 


MESSRS. RANSOMES, SIMS, AND HEAD, AND MR. THOMAS SOPWITH, ENGINEERS. 
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oe has long i se _* ee pe of 

small mines situated in places difficult of access 

for‘,a cheap and economical winding gear, which, END ELEVATION 
together with the engine, can be easily transported 
and fixed, and our engraving shows one which 
appears fully to answer this demand. It has been 
found in many instances almost impossible to 
transport the large massive castings generally 
used in this class of machinery over the difficult 
roads usually leading to mines, and in addition 
to which it is found most difficult to find proper 
materials for making the foundations of both 
engine and boiler when they are of the fixed 
type, whereas, by the employment of the simple 
arrangement here described, the machinery may 
be easily transported and fixed in a short space of 
time by an ordinary mechanic. 

Tne first cost is comparatively small, and the 
average consumption of fuel is not inexcess of the 
best description of high-pressure engines. 

Messrs, Ransomes, Sims, and Head, of Ipswich, 
who have attained a wide reputation for the 
manufacture of economical — engines, 
have, in conjunction wlth Mr. Thos. Sopwith, of 
the Linares Lead Mines, Spain, designed this 
winding gear to meet the requirements of small 
mining operations, and the following is a descrip- 
tion of the complete arrangement, which we 
illustrate above" 

The engine is portable, and usually of 10-horse 
power, but an 8-horse power engine may be 
employed with advantage when the lift is light. The diameter | The boiler is of the ordinary locomotive type, and is arranged 
of the cylinder is 10in., length of stroke 13in., number of | to burn coal or wood ; the average working pressure is 801b. per 
revolutions per minute 140, The cylinder and covers are steam | square inch. 
jacketed, the slides are double, and fitted with equilibrium | “The engine is fixed on a brick or stone foundation and can be 
rings, adjustable to cut off the steam at half to one-fourth of either placed on its own wheels or upon estals. The crank 
the stroke. The feed-water is injected into the boiler at 210 deg. | shaft of the engine is attached to the second shaft of the winding 
Fah., or 100 deg. Reaumur, by means of a simple heating | gearby Breve 2nr trate or ‘ht iron connecter fitted with wrought 
apparatus placed in the smoke-box, and which is supplied | iron universal joints, which ee for any inaccuracy in fixing the 
by a double pump, one plunger of which forces the cold water | engine and gear, on for any slight settlement which may take place 
into the heater, and the other the heated water into the boiler, | in the foundations. A pinion fixed on the first motion shaft works 
thus insuring constant action, even if the feed-water should be | into a large spur wheel, which is attached laterally to the rim of 
somewhat dirty. : : | the winding dram by means of bolts, so as to avoid torsion of the 

The engine is fitted with a link motion, with the reversing | main shaft. The drums are 6ft. in diameter, cast in four parts, 
handle near the fire-box, and a powerful brake is attached to the | so as to facilitate transport, and fitted with wooden beds for the 
—_ the tightening handle of which is placed on the left side | ropes to coil upon. One of these drums is keyed fast on the 
o' 


the engine, thus enabling the driver to have complete control | shaft, and the other is held by means of a large pin fixed thro 
over the whole machinery, 


Fly WHEEL 
BRAKE HANDLE 


‘WINDING DRUM 


a boss under the rim of both, thus allowing the to be 









disengaged for winding or} unwinding the ropes. 
A strong brake is fitted to the outer ;drum, and 
the tightening gear is extended to the fire-box of 
the engine, so as to be under the immediate 
control of the driver. This brake is only 
intended to be used in case of accident, such as the 
breakage .of the spur pinion, or the connecting 
shaft from the engine. 

The best round steel wire ropes are used for 
winding, passing over pulleys 6ft. in diameter, 
fixed over the shaft or staging, made according to 
the requirements of the mine. 

Although not shown inthe engraving, a lever for 
working a deep well pump can be attached if 

uired to the pinion shaft of the gear. 

n re work the consumption of coal is not 
more t 34 lb. to 4 lb. per indicated horse 
power per hour, which is a very low average for a 
portable engine. 

The duty performed by the 8-horse power 
engine is about two to two and a-half tons, lifted 
at the rate of 24ft. per second, and the 10 horse- 
power engine can easily lift two and a-half to 
three tons at the same speed per second. In 
many mines where the worki are carried on 
by some es oe shafts this yp can be 
employed wi vantage, as one set of gear may 
he ceed over each shatt ; and, if > a 
separate engine, used for driving a workshop, 
sawil or other extraneous work, can be made 
available for working the gear in case of a break- 
down of one of the winding engines. _ 

We think this system of working reflects credit upon 
Messrs. Ransomes, Sims, and Head, and Mr. Sopwith, and affords 
another illustration of the tendency of employers of steam power 
to substitute light engines of the best construction, and specially 
adapted to economise fuel, in the place of large and cumbersome 
engines with heavy fixed boilers. 

me of these winding —_ are at work in Spain, France, and 
Mexico, and we think they will soon replace the old-fashioned 
system of hoisting by means of mule and horse gins at present in 
use in these countries. 


——eeewneg 








THE Ottoman Government have appointed Chakir Bey to report 
on the navigable y; od of the Euphrates. He confirms the 
surveys of — esney. The next step will be to remove the 
im en 
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PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined, Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess lusive and satisfactory 
evidence, 

















TO CORRESPONDENTS. 


*,* For the benefit of numerous correspondents, either anxious to 
become naval engineers, or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- | 
pression for August 23rd, 1867 ; while the latter will obtain full 
particulars in THE ENGINEER for March 11th, 1870. 

*,* We cannot undertake to return drawings or manuscripts; we | 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a | 
2d. postage stamp, in order that answers received by vs may be | 
forwarded to their destination. No notice will be taken of com- | 








munications which do not comply with these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- | 
ing questions, must be accompanied by the name and address of | 
the writer, not necessarily for publication, but as a proof of | 
good faith. No notice whatever will be taken of anonymous 
communications. 

R. 8. G.—See our article on the subject this week. 

J. A. AND Co.—No. 1, High Holborn ; the Metalline Company. 

H. J. (Sheffield). — What do you mean by a *‘circle bicycle?” If you allude 
to velocipedes with one wheel we do not know that they are made in this 
country, or that there is any patent for them. We cannot, consequently, | 

inform you as to cost. 





STEEL WIKE ROPE. 
(To the Editor of The Engineer.) 


Sir,—Can any of your correspondents give me the required strength | 
for a steel wire rope to work an incline (one foot in fifteen) for a load of 
twelve tons, length of incline being 500 yards? J. R. | 





MACHINE-CUT CORKS. 
(To the Bditor of The Engineer.) | 

Sir,—Will any of your readers inform me of the address of a large 
facturer o! ine-cut corks ? TS | 

9, Faner-street, Stockton-on-Tees, June 20th, 1870. | 
! 


THE ARGIS BRIDGE. 
(To the Editor of The Engineer.) 

Srr,—We see in Tat Exotneer of June 10th that you have given a view 
of the Argis Bridge, Bucharest and Giurgevo Railway. We should be | 
glad, if you see no objection, to add, in conclusion of your article, that | 
we are the makers of the wrought iron cylinders and the whole of the 
superstructure. EastTwouD, SWINGLER, AND Co. 

Victoria and Railway Ironworks, Derby, 
June 16th, 1870. 











MEETING NEXT WEEK. 


Rovat Ustrep Service Institution. — Evening meeting, Monday, 
June 27th, at 8.30 p.m.: “Ona very Heavy Breech-loading Gun,” by 
J. P. Morgan, R.A. 
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STRIKES. 

Tue question of strikes is probably the most difficult and 
puzzling matter, relating to both capital and industry, that 
cemains unsolved. The simple old rule of unquestioned 
authority on the side of the capitalists, and of entire de- 
ndency on that of the workmen, was certainly easy in 
its operation, and its upset by modern notions has opened 
the a of a thousand troubles—troubles under which 
capital especially is apt to be very restive. Yet the most 
unwilling are obliged to recognise the permanent existence 
of this strike element, active ordormant, as underlying nearly 
all labour, and as the means by which it asserts its real or 
supposed rights; and the great skill and widespread ma- 
chinery by which its purposes are worked out are as widely 
known. ‘That this disturbing force in some form is per- 
mently attached to labour, and will continue to influence 
its regulation, is acknowledged by all, and the conviction 
has found embodiment in numerous means taken to meet 
and control an element of so much disturbing power. It is 
an evidence of: marked progress towards some solution of 
the problem that a public apparatus for conciliation in dis- 
putes thus arising now exists, and that private and amicable 
methods of adjustment are so widely attempted, whilst 
the old obstinate and destructive fashion is largely super- 
seded. The most effectual means of checking strikes seems 
to be found in the _— of co-operation, now evidently 
obtaining a firm footing. It would not be difficult to 
point to firms that have gone through the most troubled 
periods in quiet, and with success, by yielding a very small 
amount of their interests—and one still jealously and solely 
under their own control—to their workmen. No doubt the 


| ridiculous fashion. 





question of co-operation is a most complicated one, and the 
means for carrying it out are most difficult of practical appli- 


cation; but it can scarcely be denied that it does seem to 
embody the most probable means of making the interests of 
capital and labour identical, and of winning over the work- 
man, by the strong ties of self-interest, to the plans of his 
employer. 

ily the rise of labour in importance, and the de- 
mand on the part of the labourer of increased con- 
sideration and greater comforts, as the reward of his 


labour, must tell on all articles of production. If 
labour is more highly paid, its products must be 
more costly. Much of our bad trade has been re- 


ferred to the high prices of our productions through the 
constant rise in the price of Jabour, and serious apprehen- 
sions have been expressed that the cheaper labour of the 
Continent, resulting in cheaper productions there, would 
ultimately supersede England in the markets of the world. 
And there can be po question that a very serious distur- 
bance of our commercial and manufacturing prosperity has, 
at least temporarily, resulted. Doubt'ess we have suffered 
from this cause, and the depression of the past four years 
has been largely aggravated by the condition of the labour 
market. But it is of vast momeut for us to know what foreign 
manufacturers can do? Will America and India make 
calico for less than we can? Shall we get cheaper iron 
from Belgium, and less costly joinery from Sweden than 
we can produce ? 

A comparison of the English and foreign labourer has 
something to do with an answer to these questions. Will 
auy one who has seen the labourers of competing lands at 
work say that they are at all equal to the British workman 
in ability or disposition to work? We think not. With 
all his faults the British labourer has more muscle and 
more “go” in him than any of his competitors. True, he 
is not as intelligent as many of them, but this is mainly 
the fault of society and not his own. Even now, when we 
feel we must educate him for our own sake, if not for his, 
we are wraugling over the matter in the most paltry and 
When we are convinced that our 
workman should be well educated in order to his doing his 


| work as well as we want it done, we shall, doubtless, strip 


away all the rubbish that has been heaped around this 
question, and go honestly, directly, and effectually about 
its accomplishment—all “difficulties” vanishing then as 
mist before the sun. 

But we now find strikes more rife abroad than at home. 
The very same questions that we have been fighting over for 
twenty years past have arisen amongst our continental 


: competitors. And they go about their strikes with a feel- 


ing and a violence that we forgot a generation since. And 
then continental strikes are being carried out with all the 
superior effects which greater educational intelligence com- 
mands, The great shopkeepers of Paris are being super- 
seded by their workpeople, who have not only struck, but 
organised co-operative establishments that shut up those of 
their late employers. If any employer was a model of all 


| that a paternal interest in his people could do, that man 


was M. Schneider. Creusot was a very workmen’s para- 
dise of schools, baths, sick clubs, literary institutions, and 
everything that a thoughtful capitalist could create for his 
subordinates. At Creusot, however, as well as throughout 
France and Belgium generally, strikes have been more fre- 
quent, more persistent, and more determined than for many 
years past in England. The military have been repeatedly 
called in at Creusot, and the Belgian ironworkers could only 
be kept down by bayonets. Switzerland has had her con- 
gress of workmen, whence doctrines, far in advance of any- 
thing we have thought, were disseminated. American 
industry is completely ruined in some of its fields between 
the false economy of its rulers and the obstinacy of its 
workmen. The great strike wave is rolling across the 
whole industrial world, and the only difference between 
England and other lands in this seems to be, that what we 
did years ago they are doing now. Disastrous, then, as 
have been the effects of strikes on our national industry, a 
dispassionate and broad view of the questions leads us to 
the conclusion that we shall not forfeit our national posi- 
tion permanently through them. Wages must rise on the 
Continent, prices must there go up, perlaps not sufficiently 
to restore our old superiority, but sufficiently to give usa fair 
opportunity of keeping a good comparative position if we 
will but use it. Let us cultivate good relations amongst our 
people, honestly promote conciliation, and, it may be, co- 
= but, above all, let us earnestly and fairly set 
about educating our people, so that all their powers shall 
be brought out and enlisted for the public weal, and we 
think there is little fear for England’s greatness. 


ENGINEERING IN JAPAN. 

THE se a petition to their Government advocating 
the introduction of railways, a translation of which has 
been recently presented to the British Parliameut — and 
which is quaintly entitled “ A Proposition for the Creation 
of a Source of Wealth for the Promotion of the Imperial 
Felicity, and the Establishment of an Unlimited and Ever- 
lasting Benefit to the Nation ”—contains some pregnant 
observations. “None of the six continents seem com- 
parable to Europe for extension of enlightenment and 
wealth in mechanical appliances. Indeed, the continent 
of Europe alone excels all the other five continents together. 
What is the reason for this state of things? The sole 
reason is, that Europe is more enlightened and better pro- 
vided with machinery. The men of the West have a say- 
ing, that if you wish to learn whether a nation is rich or 
poor, strong or weak, you must first ascertain how it is 
provided with machinery. The invention of the steam 
engine, and the introduction of more efficient modes of 
locomotion, have enabled those countries to provide every 
facility for transport, both by land and sea, It is, there- 
fore, not surprising to find them so wealthy and so power- 
ful.” In these few words we see signs of the great changes 
the revolution’ has worked upon a country which a few 
years ago was chiefly celebrated for its isolation. 

The importance of opening out to trade the resources of 
a country which is about 1500 miles in length, and has a 
—— of upwards of 50,000,000, is now becoming the 
eading topic of thought in the minds of governing 
Japanese. The soil is rich, the national capacity 





of the people, whether manifested in politics or otherwise, 
is good ; but the energy of the Japanese as a mass is said to 
be onthedecline, the national debtis increasing, andallsimply 
because the means of communication by land and sea are 
deficient. Japan, unlike China, does not possess navigable 
rivers ; the rate of travelling only averages twenty miles a 
day, and provinces which are separated by intervals of 400 or 
500 miles are at nearly a month’s distance from each other. 
The two capitals of Yeddo and Kioto, though connected by 
the best line of road in the country, are a fortnight’s dis- 
tance a) The eastern and western provinces are distant 
from each other, and their language and manners are dif- 
ferent, so that they almost resemble distinct countries. 

One part of the country may be starving for want of the 
rice which another district produces largely, while its own 
produce, perhaps silk, is lying idle for waut of means of 
exportation. It could not be expected that a nation could 
prosper under such conditions as these. The most produc- 
tive country in the world would get into debt if it had not 
the means of turning its produce to advantage. No one 
has seen this more clearly than Sir Harry Parkes. He 
had many opportunities of discussing with the Mikado’s 
government the desirability of introducivg railways and 
telegraphs into Japan. The Japanese soon became im- 
pressed with the justice of these views, and at the close of 
last y.ar they informed our minister that they had re- 
solved to construct a railway between Yedo and Kioto. 
There were also political reasons for the constraction of 
this line. The Mikado had always resided at Kioto, which 
is the old capital ; after the revolution he moved up to 
Yedo, at which place he now lives. The two places 
being a fortnight’s journey apart, it was obvious that 
much danger might accrue to the nation from any distur- 
bances in the country of the old capital, before any attempt 
could be made to suppress them. But if a railway and 
telegraph existed then news might be sent and troops 
despatched at once. 

However, the difficulty in making a commencement lay 
in want of funds, and this was soon overcome by an offer 
on the part of Mr. H. N. Lay, C.B., to lend the Govern- 
ment £1,000,000 sterling on the security of the projected 
line and the Custums’ revenues. The offer was accepted, 
and the Japanese loan has been announced in London 
through Messrs, Schréder and Co. 

Three lines are in contemplation: one principal line from 
Yedo to Osaka, the port of Kioto,a short line from Yedo to 
its port Yokohama, and a third from Osaka, passing 
through Kioto and connecting the Biwa lake with Ee pest 
Tsuruga. It is, we believe, intended to construct the 
Yedo and Yokahama line first, in order to reconcile the 
popular mind, and to show, practically, the commercial im- 
portance of this means of transport. At the present time 
little has been done beyond engaging the staff and finding 
the money. Mr. George Preston White, the consulting 
engineer to the Indian Government, is acting as consulting 
engineer in this case alsvy. Mr. E. Morel, whose name we 
have mentioned before in connection with the scheme, has 
already reached Japan, with three surveyors to commence 
operations. Two more surveyors are going out shortly. 
The nature of the country, as far as it is possible to know 
it without the results of actual surveys, which have yet to 
be made, is favourable, being generally level, with 
here and there hilly places. Of course, nothing has 
been decided as to gauge, permanent way, or rolling 
stock ; but it is probable that a narrow gauge of 3ft. 6in., 
or thereabouts, will be adopted. It is ebanted to execute 
the whole of the work, as far as possible, with native 
labour, and it is suggested that the rate of pay should not 
be tixed too low, but rather that an interest in the under- 
taking should be excited by a pecuniary stimulus. 

It has been objected that the introduction of these rail- 
ways will deprive a large number of boatmen, chair- 
bearers, and horse-boys of their sources of living; but the 
objection has no more weight than the similar one raised 
in this country under similar circumstances. The large 
employment that will be given to people of this stamp 
during the few years that must elapse before the works are 
completed will serve to show them that there are more 
ways than one of earning a living, and moreover, when 
trade is increased, the demand for labour will also increase 
proportionately. 

Besides the districts included in the comparatively small 
network of railways sketched out by the present pro- 
moters, there are others which must ultimately be similarly 
provided for. The Japanese seas are notoriously stormy, 
and as many parts of the country are only accessible 
through the Treaty Ports, the trade with those districts 
must necessarily be open to irregularities. The steamers 
from Shanghae touch at Nagasaki, and then proceed to 
Hiogo through the Inland Sea. Yedo will be easily reached 
by rail from Hiogo. But the other extremity of Japan is 
not so fortunate. To reach Nii Gata, the port for the 
rice district, and Hakodati ships have frequently to 
pass through great dangers, besides which there is always 
delay. A line from Nii Gata to Yedo would place the 
former port in connection with Yokohama, and at the same 
time would open out the silk district of Mayebash, lying 
between the two. 

Next in importance to the railways is the telegraph. 
Here also the Japanese are determined not to be idle. 
The line constructed by Mr. Brunton, between Yedo and 
Yokohama, is in active work, and it is being extended to 
Osaka. Many Japanese foretold failure when the erection 
of the telegraph was decided upon. It was believed 
that the wires would be constantly cut, and that the 
popular mind would associate it with necromancy and 
Christian propagandism. The only injury done, however, 
has been some hacking of the posts, and a single wire is 
found scarcely sufficient for the service. 


THE CHAIRMANSHIP OF THE STAFFORDSHIRE IRON TRADE, 

THERE is now under discussion amongst the members of 
the South Staffordshire iron trade a subject which should 
exercise considerable influence upon the future of the in- 
dustry in that part of the kingdom. If the old districts 
are now to hold their own they must manifest vigour and 
progress, not alone in mechanical appliances and scientific 
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investigation, but likewise in an incessant watching of transmitting a greater proportion of light than the sandy | sajens, from whence, according to the fiatives, the dust was ex: 


that which is going on elsewhere, by which one district is 
affected ype another in matters that may be regulated 
by prompt and wise legislation. 

Up to a few years ago the legislation of the Staffordshire 


trade had been guided by the late Mr. Philip Williams, | 


the standing chairman of the “ Association.” Judicious, 
and outspoken withal, Mr. Williams, whenever any ques- 
tion of moment had to engage the attention of the preli- 
minary meetings, never Trsitated in introducing it at 
once freely and fully to express his own views, and then 
leave it to the meeting to come to a definite conclusion. 


At Mr. Williams’ death, no one member alove was chosen | 


to follow him. 


It was resolved that several members | 


should be nominated, and that each of these should become | 
chairman in rotation, according to the position which his | 


name happened to occupy upon the list, the panel-members 


to be a standing committee, assisted by an hon. secretary | 45 appeared in several of our daily cohtemporaries, that the 
’ 


and a paid secretary. All trade questions are now debated 
by a constituency more numerous, and the opinions ex- 
pressed are more various than during the régime of one 
chairman. 


There has not unfrequently seemed a necessity | 


for a chief who could put his finger upon the precise point | 


of moment, and suggest the right thing tobe done. Under 
the existing system the trade has not always been privi- 
ledged with this very important help. 
khowledged standing have now and thea hesitated to ex- 
sress so freely as the less distinguished majority could 
howe wished the views which they entertained. This pro- 


Members of ac- | 


sea. ‘The phenomenon was the same as that of Newton’s 
rings. When one lens is pressed down upon another the 
eye gazing from above sees in the centrea black spot: But 
if the eye gaze up from beneath, so as to catch the trans- 
mitted instead of the reflected light, the black spot becomes 
white. It is hoped that the “local authorities ” of our sea- 
coast towns are either acquainted with the laws of optics, 
or will take a few lessons in this interesting science, lest 
they should fall into the mistake of pronouncing water as 
black as ink which in reality is as clear as crystal. In the 
absence of the necessary scientific knowledge, these gen- 
tlemen will perhaps be ready to declare that our argument 
is an attempt to prove that black is white. 








RUMOURED RESIGNATIONS AT THE ADMIRALTY. 
WE are in a position to state that the announcement which 


offices of Comptroller and Chief Constructor of the Navy are 
about to be vacated by their present holders, is at least prema- 
ture. Up to the present time no formal resignation has been 
tendered either by Sir Spencer Robinson or Mr. Reed. 


CIVIL ENGINEERING COLLEGE FOR INDIA. 


Tr rumour which las now for some time circulated through- 
out the profession, to the effect that the present competitive ex- 


| amination system for supplying India with civil engineers is to be 


superseded by a Civil Engineering College in this country, has 


| received confirmation by the return to this country of Colonel 


tion not to interfere with the unrestrained character of the | 


discussions. But it has been sometimes felt to be the 
opposite of an assistance. 


The panei list has now reeled off its names with a single | 


exception, the last name but one being that of the present 
chairman (Mr. F. Smith, the representative of the Earl of 
Dudley). The gentleman who has not yet served is Mr. 
William Sparrow, than whom there is no ironmaster in 
Staffordshire better fitted to oceupy the post of chairman ; 
but there is some doubt whether Mr. Sparrow will act. In 
either event, the time has nearly arrived at which, if a new 
pauel should not be nominated, then some other arrange- 
ments for the chairmanship must be made, It has reached 
us that the questions that are being asked are : “ Shall we 
have another panel, or shall we revert to the old plan, and 
have a standing chairman?” We venture to suggest that 
neither plan should be adopted ; but that, on the contrary, 
the chairman should be elected from year to year, and that 
a committee should be nominated to act with him. Under 


this plan the trade would be able to select for their head a | 


man whom they regard as paramountly fittest to guide 
them, and if he should prove to be all that they desire, 
then no reason would exist why they should not re-elect 
him annually. The practice recommended is adopted, we 
all know, in joint-stock management, and the first selec- 
tion usually proves so apt that there is seldom reason for a 
change. When, too, vacancies arise on a board of directors 
they are usually filled up by the re-election of the members 
who retire by rotation. A similar course might be taken 
with the committee elected to work with the chairman of 
the iron trades ; or such changes might be made as the 
progress of time may suggest. A chairman would not 
then feel as now that of necessity he must leave office at 
the end of the year, it is hardly worth kis while to inau- 
gurate new methods of procedure, however desirable, if 
they should happen to require much preliminary action. 
And the whole trade would have only themselves to blame 
if they failed to select as their chief the man in every 
sense best qualified to guide them. The question of the 
chairmanship of the South Staffordshire iron trade never 
assumed more signiticance to the West Midlands than at 
the passing moment. 


A SEWAGE PHENOMENON, 
A SINGULAR optical phenomenon has presented itself in 
connection with the purification of sewage. On a day when 


the sea was calm and the sky was clear the effluent water | 


from the“ A, B.C.” works at Hastings was seen to flow away 
like a dark current amid the general azure of the salt 
water. The appearance was somewhat as if a reef of rocks 
came within a few inches of the surface of the sea. To 
most persons the appearance was conclusive that some 
temporary failure had occurred at the “A. B, U.” works, and 
that the sewage was flowing into the sea in its original 
state of impurity. Even the parties who were conducting 
the works became perplexed. A boat was put off, in order 
to investigate the state of affairs, and samples were taken 
from the black stream as well as from ‘the bright, blue 
sea.” On examination it was found that the black water 
was the clearer. The fact was that the same phenomenon 
had been repeatedly witnessed before, but never carefully 
investigated. The eye of an_ intelligent observer 
would often perceive — particularly on such a day as 
that to which we now refer-that the sea on the verge 
of the horizon was of a deep indigo blue, tending 
to blackness, whereas near the shore the tint was 
much paler. The gradation of tints between the 
distant water and that which lay close to the shore dimi- 
nished the effect of contrast. But the effluent water from 
the sewage works brought the deep blue into the midst of 
the light biue, so that the former looked most suspiciously 
dark. The sea near the shore held particles of sand in sus- 
pension. These particles reflected the light, and gave the 
water a paler tint, in consequence of their own sandy hue. 
Far out, the sea was tolerably clear from this suspended 
matter, and therefore the pale reflection was absent. The 
more free from mechanical impurity, the less able was the 
water to reflect light. Hence an apparent darkness, 
Every one knows how a dark room is otten Tit up by a 
passing cloud, simply because the cloud reflects more light 
than the sky. So in like manner cloudy water may at a 
distance look brighter than clear water, Thus it came to pass 
that the clear water resulting from the “ A. B, C.” process 
was unable to reflect so much light as the sandy fluid into 
which it was ejected, and consequently the clear stream 
appeared comparatively black. ‘To the fishes gazing up- 
wards the effect must have been reversed, the clear stream 





3 : Boe I | Chesney, R.E., who is to assume the office of principal, as soon 
bably has arisen from the desire of the gentlemen in ques- | 


23 the college shall have been established. Judging from the 
tenour of the Indian press upon this subject, the proposal seems 
to meet with approbation in that country, although we have 
ourselves seen letters from engineers in India who do not view 
the scheme with similar favour. That such a college will have 
the effect of raising the position of the civil members of the 
Public Works Department there can be little doubt. It can 
scarcely fail, also, to promote an esprit du corps amongst them, 
which, from all accounts, appears at present to be somewhat 
wanting. Whatever length the prescribed course of study may be— 
and it can scarcely be fixed at less than three years—the exigencies 
of the service in India cannot wait for the students, but there 
must be a continued supply, which, if the railways and irriga- 
tion works are really to be pushed forward in the way which 
the public have been led to expect, will require to be drawn 
from this country. The Times of India justly remarks upon 
this subject that “the Government o! India could not be better 
served than it will be, if the best: men who have been trained in 
the present railway works should be picked out for the public 
service during the remainder of their career. Nevertheless, this 
only serves the present. For the future there must be civil 
engineers trained especially for India, formed into a covenanted, 
funded, and duly graded service. This the middle classes of 
England are eager to supply through atiy such institution as the 
proposed college.” 


MINERAL RESOURCES OF RUSSIAN- 
TURKESTAN. 

THE annexed observations upon the mineral resources of the 
newly-acquired Russian territories in Central Asia are extracted 
fromarecently-published work, “ Pashino’s Turkestan in the year 
1866.” * The author visited the newly-occupied territory in 
an official capacity shortly after the capture of Tashkend, but 
the compilation of his work was deferred through a variety 
of circurnstances until the close of the year 1868; his obser- 
vations professedly embrace the result of the explorations 
which had been made up to the latter date, and consequently 
are more recent than those contained in other works which 
have appeared in an English or German dress. 

M. Pashino remarks tuat “the Russian Government has enter- 
tained great expectations of the wealth of its new possessions, 
and it can only be hoped that its anticipations may not be dis- 
appointed. Later and more minute inquiries respecting the 
mineral resources of the country, and the prospects of finding gold 
there have not tended to confirm the reports of earher writers.” 
The evidence, however, is only negative, and bearing in mind the 
undeveloped condition of most of our own colonies, it would 
appear unfair to attach overmuch weight to these avowedly in- 
complete investigations. 

He gives a summary of the latest inquiries up to the date of 
his work as follows :— 

Colonel Tartarounoff, of the Topographical Engineers, who 
was specially deputed to examine into and report upon the pro- 
bable supply of coal, discovered a bed of that mineral 9ft. in 
thickness on the banks of the river Bogon, but situated at such a 
depth below the surface as to render its profitable working very 
problematical. Another bed, not as yet explored, has been found on 
the banks of the Karatchak, ten versts from Turkestana, and 
thirty versts from the Syr Davia. 

A rich lead vein was discovered by a certain M. P- on the 
banks of the Tourlan-Azi, on the road from Turkestana to 
Tchoulak-Kurgan. Also a bed of steam coal near Yesendi-Boulak. 

Of the coal nothing is known, but the lead, it would seem, is 
worth working. Theveinyields 76 per cent. of ore, with 5 Ib. to 
61b. of silver in each pood (40 Ib.) of lead. 

Explorations in search of gold were made by the late M. 
Koleben, of the Topographical Engineers, by M. Perveshon, by a 
wealthy native gentleman residing in Tashkend, Said Azitn, and 
by others. No traces of gold were discovered by the two 
explorers first named. According to the reports of some of the 
others, it was observed in ten places on the banks of the 
Tchourtchouk, and Tchatkali, the latter being a smal! mountain 
stream distant about seventy versts from Tashkend, and of 
which the first-named stream is the prolongation. 

M. Pashino observes that it is very difficult to ascertain the 
extent of the resources of the country in this respect, inasmuch 
as the auriferous strata are overlaid by a bed of peat, in 
some places of nine to twelve sajens (60ft. to 80ft.) in 
thickness. The obstacles in the way of “prospecting” 
were, he thinks, the cause of the failure of the explora- 
tions made by the Topographical Engineers. At the same 
time he is disposed to believe that the alluting reports of 
the wealth of the gold deposits along the banks of the Syr Daria, 
which were published abroad long since, may have originated in 
part in the vain-glorious garrulity of Asiatics desirous of exagge- 
tating the wealth of their native land. 

“Tt ia reported,” he says, “that immediately previous to the 
Russian occupation of the country gold dust was sold secretly in 
the bazaar at Tashkend for seven roubles the zolotneck,t but 
that sinee it has been smuggled from Russia the price has 
fallen to four roubles. This appears probable. Places have been 
found berteath the peat, excavated to a depth of one or two 


* “ Burkestan in 1866,” by M. Pashino, St. Petersburg, 160. 
+ Zolotneek, 1-96th fy ET pound, : 








tracted without the cognisance of their rulers. By these 
accounts the dust was sifted in horsehair bags, and disposed of 
privately in the nearest bazaar. Other reports filly confirm the 
belief that gold was thus found, and that the chief impediment 
now lies in digging for it.” It would seem that the practice has 
been discontinued since the advent of the Russians ; but the 
anticipated profits have induced the Russian Government to take 
| prospective measures for imposing a tax on such operations. 
| Of the amount of silver found in the country M. Pashino has 
no information. It is the most extensively used of the precious 
metals, being employed for various articles of women’s attire, 
| necklaces, bracelets, earrings, studs, &c., for horse-furniture, 
buckles, breast-plates, and the like, and for ornaments to scab- 
bards, sword belts, &c. 

Turkestan is rich in indications of iron, such as are usually 
found in the vicinity of the coal measures. 

The iron used for manufacturing purposes is imported, vid the 
Steppes, from Russia orfrom Persia. Thanks tothe judicious policy 
of the Asiatic Governments, who have allowed the importation of 
metals duty free, it sells, after its long journey, at 5 to 6 
roubles per pood ; that is to say, exclusive of carriage, at 3°50 to 
4 rotibles per 40 Ib. weight. Much of the iron brought from 
Russia is imported in a manufactured state. 

Copper occurs in the neighbourhood of the river Kelessy. 
Indications of its existence are also found at certain points on 
the left bank of the river (Syr Daria). Gems and precious stones 
are sold in the bazaars, but rarely and in small quantities. In 
all cases they appear to be of foreign importation. Amethysts, 
rubies, and turquoises are brought from Persia ; corals and small 
pearls from India; rock crystal, carnelians, and jasper from 
Siberia, 

M. Pashino states that the natives are by uo means behind- 
hand ina desire to discover hidden wealth, but he insinuates 
that their efforts are usually restricted to the quest of real or 
imaginary hordes, 

Considerable deposits of rock salt are reported by a M. Fedoroff 
to exist on Mount Kazi-Kurt, about forty versts from Tchemkend. 
Salt is also obtained by evaporation from several of the lakes; and 
beds of the mineral are said to occur on the hills between Pishpeck 
and Tokmack. 








TRANSFORMATION OF CAST IRON. 

** TRANSFORMATION of cast iron, wrought iron, and steel by means 
of the vapours of alkaline metals.” Such is the title of a patent 
taken in France by MM. Charles Girard and Jules Poulain (date 
17th August, 1869, No. 86,784), the particulars of which we extract 
from our excellent contemporary, the Moniteur Scientifique :— 

“In order to cause the vapours of sodium and potassium to 
act on cast iron in fusion, we heat one of the former metals 
in an iron retort to 392 deg. or 482 deg. tnder a pressure of 
five or six atmospheres. When this heat is reached we 
direct the vapour thus obtained into the heart of the iron 
in fusion; the mass swells, and an alloy of the iron is the 
result. These alloys, although very hard, are malleable, and 
may be forged and welded. They oxidise rapidly in air or 
water, and are easily decomposed if a current of air, steam, or 
carbonic oxide is injected into them when in fusion. By 
these compound effects of the vapour of sodium and of air, 
for example, the whole of the metalloids in the iron are attacked, 
and the final result is pure wrought iron that can be hammered 
and welded with ease. Under certain circumstances the metal 
resulting from the operation may present the properties of stee). 
Finally, to facilitate the production of the metallic vapours, car- 
burets rich in hydrogen may be added to the sodium or potassium 
in the retort. 

‘“*In place of sodium or potassium an alloy of the two may be 
used, as, for instance, one composed of four parts of potassium 
(melting at 122 deg.) and 2°5 parts of sodium (meltingat 194deg.). 
This mixture, which has the appearance and consistency of met- 
cury, has its point of solidification at 47°4 deg., andis consequently 
liquid at ordinary temperatures. It is prepared under naphtha. 

**it has been remarked that, besides the direct transformation of 
cast into wrought iron or steel, by means of the metals, their 
action produces other advantages ; they allow of the employment 
of cast iron, which, although containing manganese, are reputed 
as bad, and cannot be converted by the Bessemer process, on 
account of the quantity of carbon, sulphur, or phosphorus which 
they contain. It 1s, in fact, now proved that the Bessemer protess, 
far from eliminating the sulphur and phosphorus, tends rather to 
augment the proportion of these metalloids. 

* The cast irons known as chaudes, and which contain silicium 
and magnesium, owe a part of their superiority to the c«loritic 
power of the silicium (/8U0), the produce of the oxidation of 
which, silica, requires but little heat to disengage if, so that the 
liquefaction becowes more complete. On the other hand, carbon, 
under the same conditions, gives rise to the disengagemeat ot 
masses of sparks produced by the gasés carbonic acid and earbonic 
oxide, which traverse the mass; these take from the moften 
matter a considerable quantity of caloric, and thus are unfavour- 
able to liquefaction. 

‘**In our process this latter inconvenience is partly dispelled, for 
the gases produced by the combustion of the carbon, sulphur, and 
phosphorus, combine with the soda or potash are mechanically 
carried through the mass of metal by the oxidation of the sodium 
or potassium. 

“Phe direct action of the sodium or potassium, in the form of 
vapour, on the melted iron may be replaced by adding to the mix- 
ture of ore, fuel, and flux, either chloride of sodium, carbonate of 
soda, a corresponding salt of pom nd or @ mixture of these. Act- 
ing thus on any given ore, and using coke or coal as fuel, a result 
analogous to that obtained with charcoal under the ordinary system 
is obtained. We must add, however, that in the former case the 
current of hot or cold air should be longer maintained than when 
charcoal is used ; this prolonged application of hot or cold air in 
the blast furnace may present inconvenience, which may be avoided 
by directing the alloys of cast iron with sodium or potassium into 
@ converter, in which they may undergo the final action of the 
current of ait ; with this process the working of the blast furnace 
is the same as in ordinary cases. 

‘* We arrive practically at an assimilation of the coke or coal 
with alkaline salts corresponding to those furnished by wood char- 
¢oul, either by watering the fuel with the alkaline solutions above- 
| mentioned, and then allowing it to dry in sheds by introducing the 
salts into the mass of molten iton, or, lastly, by pouring a con- 
| 





| ¢entrated solution of the various salts on the fuel or the ore at the 

moment of charging the furnace. j 

| We intend to continue our experiments on the alloys and 
¢ombinations of sodium and potassium with most of the other 

metals.” 





| . New Waarr «vt Batrersea.—The Patent Plumbago Crucible 
Company (Morgan’s patent) ate abot to add to their present 
| premises at Battersea, by the erection of a new wharf, having « 
River frontage of 62ft., and a depth of about 70ft. ‘Lhe first con- 
act, that for the wharf walls and basement story, has just been 

4 to Messrs, Jackson and Shaw for £1600. The basement floor 
and walls, a$ well as the floor above, are to be built of concrete, 
¢ wpper floor beimg carried on Brick piers. The level of the 

t floor is 3ft. above low water. The designs ware pre- 

pared by Mr. R. Ordish. The composition of the concrete is 
ified as one of cement to four of Thames ballast and sand, 

' The works are to be completed by the Ist of September next. 
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RECENT LECTURES AT THE ROYAL 
INSTITUTION. 


May 6ru.—Srar GRovupinc. 


Mr. R. A. Proctor, F.R.A.S., at a Friday evening lecture on 
**Star Grouping, Star Drift, and Star Mist,” said that his re- 
searches tended towards the conclusion that star mists are not for 
the most part composed of surs, and that the chief characteristic 
of the stellar heavens is not uniformity but infinite variety. When 
speaking of the distribution of stars in the heavens, he exhibited 
some very fine stellar maps, each including an area of one-sixth of 
the celestial sphere. From these maps it appeared that in the 
North Polar region there are 690 stars visible to the naked eye ; in 
the South Polar region there are 1132 stars visible to thenaked eye; 
and the average distribution of such stars over the whole of the 
heavens is 590 to each one-sixth ofasphere. It follows, therefore, that 
the stars are more thickly distributed in the polar regionsthan else- 
where, but more especially in the South Polarregion; in the southern 
heavens there are one thousand more stars visible to the naked eye 
than in the northern. He proceeded to explain that he thought 
that the stars are gathered together in different parts of the 
heavens according todefinite laws of aggregation, that the average 
proper motion is not relatively the same for stars of the first three 
magnitudes, and that sume stars owe their faintness more to 
relative magnitude than to relative distance. The nebule are 
gathered together in particular regions, and they show a marked 
antipathy to the milky way. The great point in Mr. Proctor’s 
lecture was that the nebulz appear to have been swayed into 
their present figures by the stars which are seen in the same field 
of view, and that therefore they very probably are connected with 
these stars, and are not at an infinite distance beyond them. In 
proof of this, heexhibited maps drawn by astronomers before his hy- 
pothesis was suggested, in which maps the shape of nebulz ap- 
peared to be determined very much by the shape of the star groups 
in the same field of view. It has been suggested that perhaps the 
nebule are the food of the stars. In the course of the lecture he 
called attention to an astronomical hypothesis which may explain 
some of the difficulties of geologists, namely, that it is possible 
that the sun may have once passed through a region where there 
was more matter than in the region where it is at present, and 
may thus have given out more heat to produce those changes of 
climate known to geologists, who say that there must then have 
been light as well as heat. According to Mr. Proctor’s ideas there 
are fewer suns than is usually supposed to be the case, that galaxies 
of stars and nebule are drifting toand fro, that the heavens are 
astir with energy, and full of busy life ; and he thinks that there 
is not nearly so much uniformity as generally supposed. Star mist 
seems to be gathering in clusters, clusters into suns, and suns 
into systems of suns sweeping through space. 


May 77TH.—TuE AstTRoNoMyY oF Comets. 

Professor Robert Grant, F.R.S., superintendent of the Glasgow 
Observatory, in his second lecture upon the above subject, spoke 
of the form of cometary orbits, and showed how comets ia their 
path round the sun may describe any one of the three curves 
known as the conic sections. While speaking of the orbit of the 
earth, and explaining that it is not a circle but an ellipse, he gave 
the following figures :—On the Ist July, when the earth is at its 
greatest distance from the sun, the distance between them is 
93,000,000 miles; on December the 20th, the distance between 
them is only 90,000,000 miles, and velocity of motion of the earth 
66,000 miles per hour. The velocity on the first of July is 64,000 
23 per hour. He said that the comet of 1264 was one of the 
srandest that ever visited the earth; it was visible only in the 
morning a few hours before sunrise, and the Chinese writers say 
that when its head rose in the east its tail already extended con- 
siderably beyond thezenith. A great cometappeared in 1556, and is 
supposed to be the same one just mentioned as observed by the 
Chinese ; if so, it has a period of about 300 years, and is now over- 
due, though it is not too late to expect its reappearance. When a 
comet appears in the east t e tail points to the east and 





when it appears in the west the tail points to the wost; 
to this rule there have been only a few remarkable 
exceptions. Some comets in their path round the sun, 


have gone so close to the sun as to almost graze its 
surface, and must have passed through a region where the tem- 
perature was more than two thousand times as hot as red hot iron. 


May 107H.—-Morat AND POLITICAL PHILOSOPHY. 


Professor Blackie delivered his third lectureon the above subject 
on the above date. 


May 12TH.—ELEctricaAL PHENOMENA AND THEORIES. 


Dr. John Tyndall, F.R.S., in his third lecture on the above sub- 
ject, exhibited some of the properties of electricity by some simple 
and neatly executed experiments. For instance, he turned a 
Florence flask bottom upwaris, and placed its neck ina tall narrow 
jar which acted the part of a stand, so that the bottom of the jar 
formed a firmly fixed convex susface, on which he balanced a lath 
about two yards long. He then showed how the end of the lath 
could be attracted by rods of sealingwax or glass which had been 
previously excited by friction. He also explained that he had kept 
his hair in a special state of dryness, after which he combed it 
rapidly with a vulcanite comb, and with the electricity thus excited 
in it the comb had tne power of attracting the lath, and making 
it spinround. He also took a sheet of dry paper, which had been 
sent him from America, and had been treated with strong acids, 
so as to be transformed into a kind of pyrosline ; this paper exhi- 
bited strong electrical properties when excited, and by simply 
brushing it with the hand it became so electrical that it affixed 
itself with some tenacity to the vertical face of a black board, and 
remained there some time. After exhibiting many experiments, 
illustrating the attractive and repulsive powers of electricity, he 
said that an electrified body attracts and is attracted by all kinds 
of unelectrified matter ; but repulsion may also come into play. 
Thus, rubbed glass repels rubbed glass, and rubbed sealingwax 
repels rubbed sealingwax; while rubbed glass attracts rubbed seal- 
ingwax, and rubbed sealingwax attracts rubbed glass. Hence the 
notion of two kinds of electricity, one proper to vitreous bodies, 
and therefore called vitreous electricity ; the other proper to resi- 
nous bodies, and therefore called resinous electricity. These terms 
are improper ; because by employing suitable rubbers we can ob- 
tain the electricity of sealingwax from glass, and the electricity of 
glass from sealingwax. We now use the term positive electricity 
to denote that developed on glass by the friction of silk; and nega- 
tive electricity to denote that developed on sealingwax by the fric- 
tion of flannel. Bodies endowed with the same electricity repel 
each other, while bodies endowed with opposite electricities at- 
tract each other. This is the fundamental iaw of electric action, 

What is electricity? Why should it adhere so tenaciously to 
some substances, and flow so freely through or along others? The 
human mind has made many attempts to imagine the inner cause 
of electric action, and it stilt continues to make such attempts. 
Formerly it was thought that magnetism and electricity, as well 
as light and heat, were all the work of “imponderable matter,” 
associated with the ordinary matter. In the case of light and heat 
this ption has undergone profound moditication, and we seem 

to see clearly the mechanical cause of both. But no similar clear- 
ness has as yet been attained with regard to electricity, though a 
strong presumption exists that our noti it are destined soon 
to icmoy. 59 modification equally profound. Meanwhile we may 
employ ‘ovisional conception. furnished by the theory of elec- 
tric fyids. It will enable us to classify our facts. According to 
this theory, electrical attractions and ions arise from twe in- 
eae each a fm et but both seateely attractive. 

e 8 are sup mixed epee to forma eompound 

neutral fluid in urelectrified bodies. The act of elevtrification by 
riction consists in the forcible separation of the two fluids, one 

















of which is diffused over the rubber, and the other over the body 
rubbed. But they may also be ted in another way now to 
be illustrated. If an electrified body be brought near an insulated 
unelectrified conductor, but not into contact with it, the electri- 
fied body will decompose the compound fluid of the conductor, at- 
tracting one of its constituents and repelling the other. When the 
electrified body is withdrawn the separated fluids reunite and 
neutralise each other. This forcible separation of the two fluids 
of a neutral conductor, by the mere proximity of an electrified 
body, is called electric induction, Bodies in this state are also said 
to be electrified by influence. Neutral bodies are attracted because 
they are at first excited by induction. 

When an insulated conductor is acted on by an electrified body 
its repelled electricity is free, but its attracted electricity is held 
captive by the inducing electrified body. Connecting the conductor 
for a moment with the earth, its free electricity escapes; and then, 
on the removal of the electrified inducing body, the captive elec- 
tricity is liberated and diffused over the surface of the conductor. 
Thus by the mere proximity of the electrified body, and without 
establishing contact between it and the neutral conductor, we can 
charge the latter with the opposite electricity. Two sheets of tinfoil 
(conductors) being separated from each other by a sheet of glass 
(an insulator), if one sheet have electricity imparted to it, it will 
act through the glass, and decompose the neutral electricity of the 
opposite sheet, attracting the oneconstituent and repelling the 
other. If the second sheet be connected with the earth the re- 
pelled electricity will flow away, and we shall have two mutually 
attractive layers of electricity separated from each other by the 
glass. If the one sheet of tinfoil be united with the other by a 
conductor the two opposite electricities will flow together; the 
tinfoil is then said to be discharged. This discharge usually as- 
sumes the form of a spark. The iirst eleetric machine consisted of 
a ball of sulphur, which was rubbed against the hand. It was in- 
vented by Otto Von Guericke, burgomaster of Magdeburg, in the 
year 1671. Asphere of glass was afterwards introduced, then a 
cylinder of glass, and finally a round glass plate, which was rubbed 
with dry silk. In discharging a Leyden jar the current starts at 
the same instant from the inner and outer coatings, the middle 
point of the conductor being reached last by the current. This 
indicates that there are two currents which start at the same 
moment from the inner and outer coatings. Itis agreed to call the 
direction in which the positive electricity flows the direction of the 
current. When an electric current encounters resistance in its 
passage heat is developed : this heat is sometimes so intense as to 
reduce metals to a state of vapour. An electrified cloud, it iteome 
near the earth, may discharge its electricity to the earth. If the 
body through which the atmospheric electricity passes be a good 
conductor, and of sufficient size, no harm is done ; but the resist- 
ance offered by trees, houses, and animals to the passage of the 
electricity usually causes their destruction. The nervous system 
requires a certain interval of time to become conscious of pain. The 
time of an electric discharge is but a small fraction of this interval; 
hence asa sentient apparatus the nervoussystem is probably destroyed 
before consciousness can set in. If this be true—and there are the 
strongest grounds for believing it to be true—death from lightning 
must be painless. When an electrified cloud passes over a pointed 
lightning-conductor the opposite electricity of the earth is dis- 
charged from the point of the condactor against the cloud. The 
cloud is thus neutralised, and, in general, without producing 
thunder. The duration of an electric spark amounts only to an 
extremely small fraction of a second. On this account, when 
moving bodies are suddenly illuminated by the spark from a Leyden- 
jar. they appear to rest for a short interval in the position which 
they occupied when the flash fell upon them. A moving cannon- 
ball illuminated by a flash of lightning appears to stand still for 
about one-eighth of a second, this being shout the interval during 
which an impression, once made, persists upon the retina. The 
unretarded electric spark will scatter gunpowder, but will not 
ignite it. To produce ignitiomit is necessary to retard the discharge 
by sending it through a wet string. If we double the quantity of 
electricity imparted to the same conductor the density of the elec- 
tricity is said to be doubled ; if wetreble the quantity the density 
is said to be trebled ; and so on. Ona sphere the denzity of the 
electricity is the same at all points of its surface; on a plate the 
density is greatest at the edges ; and on an elongated conductor 
the density is greatest at the ends. When the conductor ends in 
a sharp point the electric density at the point is so great that the 
electricity discharges itself into the air. The air thus electrified 
is self-repellent, and is also repelled by the point, the so-called 
“electric wind” being produced. By causing an electric wind to 
issue from opposite pomts of a light — the reaction of the two 
winds may make the body to float in stable equilibrium in the air. 
The outer ends of two pieces of zinc and platinum, partially 
immersed in acidulated water, are in opposite electrical conditions. 
The free platinum end shows positive electricity, while the free 
zine end shows negative electricity. Professor ‘I'yndall proved this 
by means of some very delicate apparatus, designed by Sir W. 
Thomson. When both plates are umted by a wire, the positive 
flows along the wire towards the negative, and the negative towards 
the positive. The force which urges this current forward (the 
electromotive force) is enormously less than that which urges for- 
ward a current of frictional electricity. The consequence is that 
the latter is able to surmount resistances which are totally insur- 
mountable by the former. But by linking cells together we cause 
the voltaic current to approach more and more to the character of 
the frictional current. The electric spark passes through air 
by the agency of the particles of the conductor from which 
it springs, and which are carried forward by the discharge. 
But measured by other standards the frictional current is almust 
incomparably more feeble than the voltaic current. For example, 
it is not withoat special arrangements for multiplying the effect 
that the current trom a large electrical machine Is enabled to de- 
flect a magnetic needle. Faraday immersed two wires, the one of 
zine and the other of platinum, each one one-thirteenth of an inch 
in diameter, in a cell of acidulated water. The depth of immer- 
sion was only jin., and tbe time of immersion only three- 
twentieths of a second. Still he found that the electricity gene- 
rated by this small apparatus in this brief time produced a dis- 
tinctly greater effect upon a magnetic needle than twenty-eight 
turns of the large electric machime of the Royal Institution. A 
cubic inch of air, if compressed with sufficient power, may be able 
to rupture avery rigid envelope ; while a cubic yard of air, if not 
so compressed, may exert but a feeble sure upon the surfaces 
which bound it. Now the electricity of the machine is in a con- 
dition analogous to the compressed air. Its density, or, as it is 
sometimes called, its intensity, or tension, is great. The electri- 
city from the voltaic battery, on the other hand, resembles the un- 
compressed air. It exceeds enormously in quantity that from the 
machine ; but it falls enormously below it im intensity. The de- 
flection of a magnetic needle and other actions of the voltaic cur- 
rent depend solely upon quantity, hence the vast superiority of the 
voltaic current in producing pe deflection. Faraday found the 
quantity of electricity disengaged by the decomposition of a single 
grain of water ina voltaic cell to be equal to that liberated in 
800,C00 discharges of the great Leyden battery of the Royal Insti- 
tution. This, if concentrated in a single discharge, would be equal 
to a great flash ef lightnig. He also estimated the quantity of 
electricity liberated by the chemical action of a single grain of 
water on fourgrainsof zineto be equal in quantity tothat of a power- 
ful thunderstorm. Weber. and Kohlrausch have fownd that the 
quantity of electricity associatéd with one milligramme of hydro- 
gen in water, if diffused over a a tae metres age the ete 
would exert nm an equal quantity of t ite electricity at 
the earth’s culinee an attractive force of 2,268,000 kilogrammes. 
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NOTES FROM PARIS. 
(From our own correspondent.) 


OXYHYDROGEN GAS LIGHTING—THE IRON TRADE IN FraXck—Re- 
PORTS OF PUBLIC COMPANIES, , 

Tue fact that the employment of oxyhydrogen gas in street- 
lighting is about to be tried in Paris, as already announced in 
THE ENGINEER, is highly interesting from many points of view, 
and the more so that the experiment is surrounded with diffi- 
culties, and the project not generally regarded in a very hopefal 
light. It must be admitted, however, that M. Tessié du Motay 
and others have already removed some of the obstacles which 
stood in the way of the use of oxygen gas, and that the scheme 
now comes before the world in a fon that demands attention, 
The public trial of the mixed gases is looked forward to with much 
interest, and for the benefit of your readers I have taken the 
trouble of obtaining all the information I could from the company, 
of which M. Tessié du Motay is the head, and now present it in a 
condensed form. 

One of the most difficult problems to be solved in connection 
with oxyhydrogen lighting. as well as one of the desicerata of 
industry, was tue production of oxygen at a cheap rate, and this 
M. Tessié du Motay seems to have achieved. His plan is to extract 
that gas from the air, and the process has been constantly in opera- 
tion at the works of the company at Pantin, since 1868. The agents 
employed in the extraction are manganates, Alkaline manganates 
abandon a portion of their oxygen, at a température of 
about 600 deg. Centigrade; and when they are brought into 
contact with a jet of steam sesquioxide of manganese and 
hydrated potash and soda are produced. A mixture of these salts 
when exposed to the action of a current of air, at the temperature 
already quoted, resolves itself again into alkaline manganates. 

This being the case, the extraction of oxygen from atmospheric 
air is conducted in the following manner:—A mixture of equal 
quantities of peroxide or sesquioxide of manganese, and an alka- 
line base is placed in a retort, and suroxidised by means of a 
current of air forced into it, which in a few hours transforms the 
mass into manganate of potash or of soda. This product is then 
deoxidised by means of a jet of steam in the retort in which it 
was produced ; the oxygen and the steam then pass from the 
retort into a condenser, the steam is condensed, and the oxygen 
directed into a gasometer. When all the available oxygen con- 
tained in the manganate has been disengaged by the steam the 
operation of suroxidation by means of a current of air is repeated, 
and so on alternatively and indefinitely. 

The first element in the economic question, as I have already 
said, is the price of the oxygen produced, and I am informed that 
eighteen months’ experience of the system at the Pantin Gasworks 
has proved that the maximum cost of the oxygen is thirty 
centimes the cubic metre, or little over 2d. a cubie yard. Another 
important element in the cost of hydrogen gas lighting is the an- 
alterability of the substance used in place of the lime in Drummond 
light. M. Caron, director of the chemical laboratory of the Central 
Depot of Artillery, after many experiments, found that zircon 
seems better fitted than any other substance for the points, the 
gases burn brilliantly upon it, while the substance seems to be 
practically infusible and non-volatile, a month’s use of a zircon 
point produced, according to M. Caron; not the slightest appear- 
ance of wear, and eighteen months’ experience is said to have fully 
confirmed the statement. 

M. Tessié du Motay therefore declares that the two grand 
obstacles in the way of oxyhydrogen gas lighting are removed. 

The trial of the mixed gases on the Place de | Hétel de Ville, in 
1868, was considered sufficiently satisfactory te induce M. Tessié 
du Motay and his triends to establish wo:ks at Pantin, and last 
year a second experiment was made in the court-yard of the 
Tuileries ; this trial was a severe one, as a surface of more than 
30,000 square metres had to be illuminated entirely from the sides, 
no candelabra being admissible in the central space, on account of 
the court being used for reviews. The oxygen gas was conveyed daily 
from Pantin to the Tuileries, and there placed in special gaso- 
meters, whence it was conveyed in pipes to the burners in 
the ordinary mode. The two gases were not brought together 
until they issued from their jets on the zircon points. The expe- 
riment was considered satisfactory, but it was impossible to light 
that or any other place economically by the means adopted at the 
Hotelde Ville and the Tuileries ; and the new company applied tothe 
municipal authorities for permission, recently granted, to lay down 
pipes for the supply of a portion of the city, undertaking to fur- 
nish oxygen gas at the rate of 70 centimes per cubic metre to the 
public, and at 30 centimes to the city itself. A commission was 
appointed to consider the application, and a statement of the eost 
of oxyhydrogen lighting was submitted to it by the company. The 
following are the principal points in the statement alluded to :— 

Argand burner, without the use of zircon or other 
points, which consumes per kour 100 litres of common hydro- 
gen, and 25 litres of oxygen gas, gives as much light as a 
similar burner consuming 175 litres of ordinary gas, the relative 
cost at the prices charged to the public being for 





Ordinary gas «es «2 oF 8 «+ eo 
Oxyhbydrogen gas... .. «¢ 





Economy .. e+ «# «+ «2 «+ ef «8 ee 0050 


When zircon or magnesium points are employed, a burner which 
consumes 20 litres of hydrogen and 20 litres of oxygen per hour 
gives as much light as the ordinary butterfly burner used in Paris, 
which consumes 140 litres of gas, the cost being for— 





fr. c. 

Ordinary gas «2 .. «2 «+ «8 8 of «8 of of eo O42 
Uxybydrogen gas... 4s oe se os oe of «+ of eof O020 
Economy 50 percent. .. .. «« 0°022 


2. A burner consuming 50 litres of hydrogen and a like quantity 
of oxygen gives as much light as three ordinary burners which use 


together 420 litres of gas. Cost for— ‘ 
r. ¢. 
Ordimary GAB «se cs «s+ 6s oe 08 of of of «+ es 0126 
Oxyhydrogem gas «2 .. «2 o¢ «+ 08 «8 o8 0050 


Heomomy oc cc ov of of of o¢ oe 0076 


(3) A barner consuming 70 litres each of oxygem and hydrogen 
gas, gives as mruch light as five burners using, together, 70 litres 
of ordinary gas, cost :— 





fr. ¢. 

Ordinary gaS .s «+ «2 of «8 08 of -¢ of oe ce O210 
Oxyhydrogen gas .. «2 .. «se «s+ ef of se of oe O070 
Economy .. co oo ce ++ co of +e ee O14 


(4) A burner with three pojnts, consuming 94 litres of each of 
the mixed gases, gives as much light as 9} burners consuming 
together 1365 litres of ordinary gas, cost :— 





fr. ¢. 
Ordinary QB oo «cs cs os os oe os oe oe oe ce GCOS 
Oxyhydrogom gaB.. « «. « «© of «8 «8 of oe vOOW 
03155 


Economy 75 percent. .. «2 «« «« 

The advantages are thus summed up im the statement in 
nestion :—‘‘ The cost of oxyhydrogen gas burnt on a point is more 
than 50 per cent. cheaper than earburetted hydrogen, the light 
is absolutely white, the diminution of heat is considerable, the 
light is produced without subtracting the respiratory element from 
the atmosphere, the bustion is absolutely ne a wy 
greater salubrity in apartments, hospitals, barracks, . 
whieh the exyhydrogen gas is used.” The new company has made 
other experiments in oxyhydrogen lighting ; it illumimated the 
Gaieté from the month of August, 1869, to the end of February 
last, besides its own offices, @ shop and am areade, the Passage 
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important, as exhibiti rogress im oxy ighting ; 
> & is obtained witheas the intervention of any points 





here the light 
whatever, by means of and superearburetted hydrogen gas 
alone. The points are re in fact, by an excess of carbon in 
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oe hydrogen gas. The cost of this mode of lighting is given as 
follows :-- 

The adoption of super-carburetted hydrogen gas in this place 
of lighting has resulted in the same economy as the original 
system for which zircon or other points were used. The ordinary 
butterfly burner of Paris, which consumes 140 litres of common 
gas 63 our, under a pressure of 0°0025 metres, and produces as 
much light as an Argand burner of 160 litres, is advantageously 
replaced by an oxyhydrogen burner costing only half the amount, 
giving a whiter, more agreeable, and more steady light, even 
without a glass chimney. 

It has been found that whatever carbon and apparatus are used 
the absorption averages about 14 oz. per cubic metre, thus raising 
the price of the hydrogen, when supercarburetted, from 30 to 35 
centimes per metre. 

Tke common butterfly burner consuming 140 litres per hour of 
ordinary gas, costs 44 centimes per hour, while the same amount of 
light is obtained from a small oxyhydrogen burner of which the 
expense is as follows :— 

Centimes. 
16 litres of oxygen at 70c. the metre.. .. .o. e¢ « «. 112 
28 litres of supercarburetted per dozen at 35 c. the metre... 0°98 
2°10 

A larger oxyhydrogen burner which consumes 32 litres of 
oxygen, and 60 litres of supercarburetted agen, gives more 
than double the light of an ordinary 140 litre butterfly burner, and 
costs no more, 

These two oxyhydrogen burners are considered to have resolved 
the economic question in both directions, the smaller, or demi- 
bougie, as it is called, giving the same amount of light as ordinary 
gas at half the price, the larger, or bougie, supplying double the 
amount of light as gas at the same cost. This practical result is 
of the greatest importance, and certainly indicates great progress 
made in wn lighting. 

When advancing from ordinary jets of light to large powerful 
burners, the economy of the new mode of lighting increases 
rapidly. Thus a jet equalin power to twelve ordinary lights pre- 
sents an economy varying from 75 per cent. to 80 per cent., as 
compared with common gas lights of the same power. 

In the improved system, then, the zircon points are done away 
with, the glass chimney becomes unnecessary, escapes are rare, on 
account of the low pressure employed, the lighting and shutting 
off are as simple as in the case of common gas, one stop-cock 
opening and closing both gas pipes ; moreover, the air is not vitiated 
by any intermixture of gas, nor impoverished by the combustion of 
its oxygen, draughts of air do not cause the flame to become smoky, 
the cost of keeping the apparatus in order is very small, and the 
whiteness of the flame allows of colours being distinguished as well 
as by the lime light. 

Another important point is the amount of heat disengaged, which 
is stated to be much less than that of ordinary gas ; the heat being, 
in fact, in proportion to the hydrogen and carbon burnt, it will be 
seen that the demi bougie burner already mentioned, which con- 
sumes only 28 litres of supercarburetted hydrogen, against the 140 
litres of the common burner giving the same amount of light, can- 
not produce more than one-fifth of the heat. It is alsomentioned 
as an advantage of the new system that it allows of the light of 
the burners being increased by opening the stop-cocks to the extent 
of twice the ordinary amount, and even more. 

The statements quoted are certainly very surprising, and while 
we have nodoubt of the good faith of MM. Tessié du Motay and Co., 
I trust that they may be fully borne out when the system is worked 
on a large scale, and we, here in Paris, wait with much interest 
the appearance of the oxyhydrogen light in its new form in the 
heart of Paris ; the production, at a cheap rate, of a pure white 
artificial light, which scarcely raises the temperature around, and 
does not consume the oxygen of the atmosphere, will be a great 
public benefit. 

Tbe suspension of building in Paris is clearly indicated by the 
falling off in the demand for special cast and wrought iron ; the 
quantities which entered Paris during the month of April last 
were much less than those of the same month last year, and the 
total amount of wrought iron which passed the octroi gates 
during the first four mouths of the year was little more than half 
that of 1869. The master builders have petitioned the Legislature 
on the subject, and the question of a fresh loan to set the works 
going again is now being discussed in the Corps Legislative. 

This state of things does not seem, moreover, to have seriously 
affected the iron trade, the accounts from the metal districts being 
remarkably healthy. In the district of Ardennes the ironmasters 
can scarcely keep pace with the demands upon them, although 
they are drawing largely upon the produce of other districts of 
France, as weil as upon Belgium and Sweden. 

The Haute Marne is full of orders from usual sources, in addi- 
tion to demands upon them for castings from Paris and other places, 
where the founders and moulders are on strike. Almost all classes 
of iron are in constant demand, and prices are consequently firm. 
The following are amongst the latest quotations :— 


Per ton. 
Francs. 
Coke iron, wrought .. ce cc «s cf ef ce « 205 
Mixed do. +e 08 00 ce ce ce os ce 215 to 225 
Charcoal puddled do. .. .. .. «+ es ee ee 230 to 240 
Good machine iron for wire drawing .. oo 40 
EPO WEES 20 cc ce co 06 ce co co cs oo ce MOTOS 
Small special iron .. .. se «2 oe of of «+ of 25 to 215 
Rolled iron for farriers.. .2 .. oc «»+ © «+ «- 2500255 
Swedish iron for nails, &c... 12 oe +s «+ oe 390 to 400 
Sheet iron, coke .. .. .. ee oe ee 235 to 241 
Do. do. puddled charcoal oo ee oe ce ce 6260 to 265 
Machine iron, No. 20, charcoal... .. .. .. «+ ee 260 
* a » Mixed .. oe coo oc +. oe 28510 240 
pe a Coke... .. co ce ce ee co 225 
“~ ai »  forchainwork .. .. .. e+ 235 to 240 
Hammerediron .. .. 245 to 260 


The Moselle and Meurthe districts have, during the last few 
weeks, received a large number of orders, and prices have conse- 
uently increased in firmness; pig iron is in more demand every 
ay, forges and founders are all full of work, Quotations are :— 
White pig .. . 72°50 to 73°50 





Pig forrefining. .. .. oe ee oo ee 74 to 7h 
Do. for second fusion, No. 1.. . ee oe 105 
e ” No. 2.. oe ee 95 to 100 
’ ” No, 3.. ° 90 to 95 
pe ee No. 4.6 ee 85 to 90 
ie os NO. 5.0 oe of cf co of 80 to 85 
Rolled iron from coke pig .. .. « «. . 205 to 210 
Pipes of ordinary dimensions .. .. «. «. ..  165to0170 
Furmace plates .. 0c «. oc co cc cf ce ce to 140 
Solid columns .. .. se ef of «+ of « ef 14010145 
Hollow do. «.. 0c ‘ec ‘eo of oe cf 210 to 220 


The ironmasters of Franch Comté have diminished the number 
of their furnaces, and there are now not more than sufficient alight 
to supply the diminished demand for this kind of iron ; the result 
is an increase of price, which remains firm at 155f. per ton. 

This is a great season for reports and general meetings, and as a 
rule, it must be admitted that shareholders in French and other 
companies have little reason to complain. The General Maritime 
Transport Company report an annual income equal to £413,520 
with a net profit of £67,900, and after deducting 15 per cent. for 
the council and committee, and a considerable sum for the reserve 
and sinking fund, announce a dividend equal to 6°33 per cent. 
The Me ries Imperiales have to announce a diminution of 4 per 
cent. on the year’s income, but after setting aside 5 cent. by 
way of reserve, pay a dividend of 75 francs on the shares of 500 
francs. The Chantiers et Ateliers de l’Ocean are not in the same 
favourable condition as many of their brethren, and they are com- 
pelled to raise a loan of £240,000 to carry on the wi and to 
execute large orders which stand on the books. The Vieille 
Montagne Company report a large increase of work; the quantity 
of raw zine produced by them has grown from 30,592 tons in 1865 
to 43,036 tons last year, being one-thirtieth of the whole produce 
of Europe. ‘ile balance sheet shows a net profit of £124,800, 





LEGAL INTELLIGENCE. 


JUDICIAL eeemacniniass ae ro PRIVY COUNCIL, 
une 17. 


(Present —Lord Carrns, Sir W. ERs, and Sir J. COLVILLE.) 
SAXBY’S PROLONGATION ON RAILWAY POINTS AND SIGNALS. 


TuIs was an application for the prolongation of the patent 
granted on the 24th of June, 1856, for ‘‘a mode of working 
simultaneously the points and signals of railways at junctions to 
prevent accidents.” The petitioner, John Saxby, as the inventor, 
and John Stinson Farmer, as assignee of a moiety in the letters 
patent, applied for a prolongation for fourteen years, or for such 
term as might be allowed. Various objections had been filed on 
the part of railway companies and other persons against a further 
extension. 

Mr. Grove, Q.C., Mr. Aston, and Mr. Macrory appeared in 
support of the application; Mr. Archibald represented the 
Crown; the Solicitor-General, Sir Roundell Palmer, Sir John 
Karslake, Mr. Fry, Q.C., Mr. Webster, Q.C., and other learned 
counsel appeared for various railways and other persons interested 
in the proceedings. , 

The case was opened by Mr. Grove, Q.C., who commenced by 
explaining all that had been done in the shape of railway — 
and signals, prior to Saxby’s invention. He then proceeded to 

rove the validity of Saxby’s patent, and cited the opinion of the 
Lord Chief Baron as given in the case before the Exchequer in 
Michaelmas Term, 1869. He also gave a list of railway accidents, 
with the respective reports of Captain Tyler, Captain Galton, and 
Colonel Yolland, to the effect that if Saxby’s invention had been 
used the accidents would not have occurred. 

There was also a second patent, dated in 1860, which was 
intimately bound up with the patent in question, that of 1856. 
Nevertheless, if it stood alone the patent of 1856 was the more 
important. Business matters were then entered into, and the 
connection of Mr. Farmer and others with Saxby’s patent was 
explained. 

Evidence was given in support of the application, and the 
accounts as to the patent were brought under the consideration of 
their lordships. The case occupied the day. 

Their lordships manifested a great deal of curiosity as to the 
accounts, copies of which had been filed; and many questions 
were asked with reference to particular sums and entries ; and 
finally, Lord Cairns, in giving the judgment of the Committee, re- 
ferred to these accounts, and, in conclusion, said on the whole their 
lordsbips were of opinion that the petitioner, Mr. Saxby, 
failed in his petition, and it was the opinion of their lordships 
that the petition ought to be dismissed, without payment of any 
costs to the respondents.—Judgment accordingly. 


VICE CHANCELLORS COURT, June 16. 
(Before Vice-Chancellor Sir R. MALINS.) 
RUSHTON v. CRAWLEY. 

This was a bill filed by Henry Rushton, of Manchester, a 
chignon and frizette manufacturer, for an injunction to restrain 
the defendants, Messrs. Crawley and Son, of Wood-street, Cheap- 
side, from infringing a patent obtained by the plaintiff on the 
24th of June, 1867, for an invention and improvement in the 
manufacture of artificial hair for ladies’ head-dresses and frizettes. 
The plaintiff's patent contained the following specification :— 

‘*This invention relates to the manufacture of hair to be used 
in imitation of human hair for head-dresses and the like, and for 
other purposes for which ordinary and curled hairs are required. 
For these purposes I take animal fibre—by preference, Russian 
wool, or wool of a coarse texture—and steep it ina bath of 
sulphate of copper from ten to fifteen hours to cleanse it and 
separate the oleaginous matter therefrom. The wool or fibre 
when thus treated is to be next boiled for a period from one to 
two hours in a solution of catechu, or liquid prepared by adding 
and dissolving therein catechu in greater or less quantities, accord- 
ing to the depth of the shade required ; sulphate of iron is to be 
then added to the liquid last described as a dye, or to fix the 
colour when red or brown is desired, the quantity of the sulphate 
being also varied according to the depth of shade necessary. 
Another mode of treating the wool or fibre consists in boiling it in 
a liquid prepared by adding two parts of fustic to ten parts of 
water ; the material is then removed, dried, and afterwards 
boiled in a second liquid prepared by adding two parts of logwood 
to ten parts of water, to which half a pound of sulphate of iron is 
to be added for dyeing black ; the fibre is then to be taken out, 
dried, and carded for use, the fibre being craped or formed into 
rolls, frizettes, and the like, or used as curled hair for stuffing 
articles of furniture, upholstery, or other like purposes, the long 
fibre being separated and used for artificial hair, which may be 
made up in any required form—plain, curled, or dressed. The 
crisping or curling process, by which the wool or fibre is rendered 
elastic for upholstery and other like pu es, consists in boiling 
it in gelatine, the proportion of the latter ingredient being 
about one quarter of a pound to two gallons of water. In the 
latter case the yellow colour is produced by the fustic, the red or 
brown by the logwood, and the dark and black shades by the sul- 
phate of iron. The curled hair thus produced may, if desired, be 
mixed with any other fibres for the puposes here mentioned, or 
for those analogous thereto. I claim the use and application of 
wool, particularly the kind known as Russian tops, or other 
similar wools or fibre, in the manufacture of artificial hair in 
imitation of human hair, and also in the manufacture of crisped 
or curled hair for furniture, upholstery, and other like purposes.” 

The plaintiff alleged that his invention or improvement in the 
manufacture of artificial hair had been very successful ; that in 
March, 1869, he, for the;first time, discovered that artificial hair 
manufactured from wool, according to his invention, was bei 
sold in large quantities by the defendants. The plaintiff there- 
upon issued a notice to the various purchasers of artificial hair 
from the defendants, cautioning them against selling goods of the 
above description, on the ground that it was an infringement of 
his patent. The defendants then issued a circular alluding to the 
threats held out by the plaintiff, and stating that they had 
challenged him to take legal proceedings against them, their 
reasons for adopting this course being that, in the first place, the 
invention had its origin with themselves, as they could prove, and 
that they had used Russian wool for these manufactures previous 
to and in the year 1864, and goat-hair long previous to the date 
of a patent which the plaintiff had obtained in 1865 for making 
artificial hair with mohair; and also that the process by which 
the plaintiff made such material into chignons, frizettes, &c., was 
not new, and that the materials upon which his patents rested had 
been for many years employed for dolls’ hair as a substitute for 
human hair, 

Mr. Glasse, Q.C., Mr. Webster, Q.C., and Mr. Russel Roberts, 
in support of the plaintiff’s case, after pointing out the importance 
of the trade in imitation hair, and the difficulties that had been 
experienced in discovering substitutes for hair, said that the 
validity of the patent depended upon the principle that you might 
adapt a known material to a new purpose for which it had not 
before been used. This had been decid many authorities, 
and the plaintiff came strictly within the principle. 

The Vice-Chancellor said, if this patent could be sustained, 
then every new material adapted to chignons might be made the 
subject of a patent. If they could be made of straw or paper a 
patent for the use of such materials might be sustained. 

Mr. Grove, Q.C., Mr. Aston, and Mr. A. E. Miller, for the 
defendants, contended, in the first place, that the patent was 
altogether invalid. The plaintiff claimed by his ification not 
only Russian tops, but any animal fibre or wool of a coarse texture. 
—— therefore, was comprised in the patent, and he not only 
¢ ed the use of wool in chignons, but in the manufacture or 
stuffing of furniture, upholstery, and like purposes. In 





fact, he claimed all manner of coarse wool oranimal fibre, and he 
claimed the use of it for all manner of purposes, without confining 
himself to artificial hair, and this was far too extensive a claim to 
support a patent. It was then submitted that there was evidence 
in this case to show that both mohair and wool of a coarse texture 
had been used by the defendants and others long before the date 
of the plaintifi’s patent. The affidavits of several witnesses were 
read, and Mr. John Crawley, the elder, upon being cross-examin 
in court, said that before and in the year 1861 he had used 
mohair and wool in the manufacture of ladies’ head dresses, 
, and frizettes. When human hair became dearer in 1861 
is firm had used Russian wool for these purposes. He first pur- 
chased a small quantity for trial, and then ordered a pack con- 
taining 240 lb., which was all made up into pads and frizettes. 
When the fashions of wearing chignons came in about the year 
1865 he had procured a large quantity of mohair, which was, in 
fact, the Angora wool ; he had also used Devonshire wool, alpaca 
wool, long tups, and English tops, which was a name given to any 
wool when combed out into straight pieces, and it was in conse- 
quence of the plaintiff having seen a pad made by him of mohair 
that he took out his first patent forthe use of mohair in the manu- 
facture of artificial hair, and this was after the witness had him- 
self refused to take out a patent for such an obvious adaptation of 
the commonest materials. He was taken by surprise at being 
served with a notice by the plaintiff that he had obtained a patent 
for doing what he himself had been doing before. Another witness, 
Mr. W. Martin, upon being cross-examined on behalf of the plain- 
tiff, confirmed the statement in his affidavit that for several 
years previously to 1867 he had purchased Russian tops and other 
wools of a similar description, which he had dyed and prepared for 
artificial hair, and had sold it to various manufacturers of articles 
made to imitate hair. He had lately confined his busi to the 
preparation of mohair for the same pu , as that article, although 
more expensive, was found to be much better. Russian wool was 
the lowest class of wool used for this purpose, and was formerly 
applied only to stuffing furniture. 

Mr. Glasse, for the plaintiff, said he should not feel himself 
justified in contending further against the weight of evidence to 
prove a prior user of the material claimed by the plaintiff in the 
manufacture of articles of a similar nature ; but he submitted 
that the plaintiff should not be ordered to pay the costs of these 
proceedings. 

The Vice-Chancellor, in giving judgment, said this was a very 
important question both as affecting the patent law and the 
interests of the public. A prior user of the material claimed by 
the plaintiff had been now proved, but he did not think he should 
be justified in disposing of the case without expressing his view of 
the law as to the plaintiff's patent. Some people were of opinion 
that the patent law required amendment, and that patents acted 
very much to the detriment of trade; but while they existed it 
was important that they should not be taken out so as to hamper 
other persons engaged in the trade, and that they should not be 
supported merely for the purpose of using different materials to 
produce the same result, This patent was altogether so vicious in 
every point of view, that he should have decided against its 
validity at once, only that he wished to hear what evidence there 
was as to prior user of the materials claimed by the plaintiff, and 
not to dispose of the case upon technical grounds alone. A man, 
in taking out a patent, was not at liberty to make it so extensive 
as to embarrass the trade and prevent persons from knowing what 
they might and what they might not use in the manufacture of 
any article. This plaintiff first took out a patent in 1865 for the 
use of mohair, but it was found that that could not be maintained, 
and it was allowed to expire. It was evident now that mohair had 
been in use long before 1865 for these purposes, so that it was an 
instance of a man trying to get an advantage by taking out 
patent, which the public, who were always ~~ al | at the threats 
of legal proceedings, would rather submit to than be rendered 
liable for the heavy expenses of a law suit. There was no justifi- 
cation whatever for taking out the first patent. Then, in 1867, 
the plaintiff took out this patent for the use of Russian tops or 
any similar coarse wool in the manufacture of artificial hair, and 
also for making furniture, upholstery, and other like purposes. If 
this patent were sustained it would be impossible for any one 
to use wool without the consent of the plaintiff for purposes for 
which it was used long before our grandfathers were born. It was 
now proved that wool of this kind had been used for many years 
before the date of the plaintiff's patent, and nothing was more un- 
justifiable than fora man to take out a patent of this nature, 
which had the effect of embarrassing the trade, so that these 
defendants, who had carried on their business for so long a time, 
should have found themselves put to the heavy expenses of a 
Chancery suit in order to prove their title to use what they had 
been in the habit of using before. It was a gross breach of the 
privilege allowed to inventors, and was not a subject for a patent. 
A man could not take out a patent merely for the use of a well- 
known material in the manufacture of articles of every-day use, 
for otherwise there might be a patent every time a man employed 
any material that had not before been en | There must be some 
invention applied in the manufacture to secure the validity of a 
patent. On the legal ground, therefore, as wellas on the evidence 
that this sort of wool had been used before the date of the patent, 
he was clearly of opinion that the patent was invalid. The plain- 
tiff’s conduct was wholly unjustifiable, for he must have well 
known that there had been a prior user of the same material. He 
should, therefore, dismiss the bill with costs. 











SoutH KENSINGTON MusEuM.—Visitors during the week ending 
June 18th, 1870:—On Monday, Tuesday, and Saturday, (free), 
from 10 a.m. to 10 p.m. Museum, 11,817; Meyrick and other 
—— 2047. On Wednesday, Thursday, and Friday, (admission 

.), from 10 a.m, till 6 p.m., Museum, 2773; Meyrick and other 

eries, 144; total, 16,781. Average of corresponding week in 
ot 13,141; total from the opening of the Museum, 
9,549, 

"ScigNTiFIc MEN AND Honorary DeGrees.—At the Oxford 
Commemoration just over, the following tl ted 
with science received the honorary ar of D.C.L.:—Sir William 
Armstrong, Mr. C. W. Siemens, F.R.S., Professor Frankland, 
F.R.S., Dr. Bence Jones, F.R.S., Mr. Warren De la Rue, and Mr. 
P. Gassiot, Vice-presidents of the Royal Society ; Mr. 
William Huggins, F.R.S., Secretary to the Royal Astronomical 
Society. Mr. Charles Darwin, F.R.S., the celebrated naturalist, 
was included in the list, but his health would not allow him to 
accept the honour. 

THE THAMES AND THE SEWAGE.—The Commons’ Select Com- 
mittee to whom the Thames Navigation bill was referred have 
made the following ial report to the House :—‘‘ The committee 
having had before them an Act passed in 1855, ‘An Act for the 
better local ment of the metropolis, in which the Metro- 
politan Board of Works is directed to make such sewers and works 
as they may think necessary for preventing all or any of the 
sewage within the metropolis from flowing or passing into the river 
Thames in or near the metropolis ;” and the Act passed in 1858 to 
amend the same; also an Act passed in 1865, ‘‘For reclaiming from 
the sea certain landson and near the eastern and south-eastern 
coast of Essex, &c., and for utilising the sewage of North London, 
&c.” special: rt that it —= on the evidence of Sir John 
Thwaites an othereim, that the Metropolitan have repeat- 
edly had under consideration the best means of utilising the sewage 
of the metropolis, but that nothing effectual has yet been done, 
and the se still flows into the river Thames. The committee 
recommend that immediate attention should be given to the sub- 
ject, in order that the sewage of the metropolis should be utilised 
as far as practicable; and in the meantime, until this can -be 
accomplished, the committee have deemed it expedient to approve 
the bill, which they have reported to the House for preventing any 

ion to the navigation of the river from the flow of sewage 
from the metropolitan 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 

1580. Henry Bessemer, ar ae pr lace, Cannon-street- “Im- 
provements in the construction of ites employed for the convey- 
ance of passengers’ ’ luggage and cattle, and in the apparatus employed 
for such ships, and for lessening or preventing sea 

- sickness.”—30th May, 1870. 

1581. Percy Davip HEDDERWICK, Glasgow, Lanark, N.B., “‘ Improve- 
ments in printing and in the d therefor.” 

1582. ALFRED Dyson, Huddersfield, Yorkshire, = Improvements i ia ma- 

chinery or apparatus for carding wool or other fibrous sul 








1632. ALyRED Jounnson, Healey, Ossett, near Wakefield, Yorkshire, 
ee in or applicable to milling or fulling and washing 


1634. a Witter Pocock, , London, “ oo in 
meters, pumps, or other engines for water or other li 
= THomas ow Stoc -on-Tees, * ‘{mprovements in 


and other parts of steam ‘boiler and other furnaces. 


1637. or. Socan te Tutrte Forrest, San Francisco, California, U.8.,, “ Im- 
London, “An 


provements in the construction « of rails for 
1638. Wittram Ropert Lake, South 
improved metallic paint for preventing the corrosion and fouling of 
ships’ bottoms and other surfaces in water.”—A communication from 
James Gamage Tarr and Augustus Loo Wonson, Gloucester, Massa- 
chusetts, U.8.—6th June, 1870. 
1639. LavcHLAN Rosz, Bank, Leith, Edinburgh, Midlothian, N.B., “An 
improved stopper for bottles, and bottle for containing gases or gases 
with liquids, such as aerated eo“ whereby an improved 


hiilai 








1583. LawRENCE + sper and Taomas Bususy, M q prove: 
ments in pill-making machines.” 
1584. Bristow Hont, Serle. -street, Lincoln’s-inn, London, “ A new or im- 


proved electro-magnetic apparatus for moving panoramas, advertise- 
ments, or other things required to be exhibited.”—A communication 
from Louis Finger, Cambriige, Middlesex, Massachusetts, U.S. 
1585. Witt1am Epwarp Newroy, Chancery-lane, London, “‘ An im 
ink or mucilage stand.”—A communication from Franklin 
Grimes, Liberty, Missouri, U.S. 


ved 
omas 


d disinfect 


mode of stoppering such bottles van be effected. 

1640. Witt1am Witson, M “a its in and y “or 
for manufacturing gas for illuminating and heating from coal oi 

1641. Water West, St. Paul’s-road, Camden Town, London, and Danie. 
Kemp West, Lidlington-p lace, Oakley-square, London, “‘ Improvements 
in ing cotton an! er materials.” 

— Epwin Dover, W Welbeck-terrace, Mansfield-road, Nottingham, 














1586. SecismunpDE CoHNe, Cheapside, London, “‘ An i 
ing and cleansing powder or saponaceous compound, and vessel to con- 
tain the same.” 

1587. Joun LeicurTon, sen., Brewer-street, St. James’, Westminster, ‘ 
provements in ornamenting the edges and margins ‘of books and Rome ms 

1588. Witt1am Jonn Barron and Epmonp CHarRLes Barron, Alderman- 

cary, S London, ‘I its in the facture of soles and heels 
for boots and shoes, and in apparatus employed in such manufacture.” 
of  tccamaanees from Laurent Hurtault, Rue Jouy, Paris.—3lst May, 





1589, % ouN HornsBy CaRRUTHERS and STEPHEN ALLEy, Glasgow, Lanark- 
heels.’ 





shire, N.B., * Improvements in w 
1590. Ropert Huoues, t "a d apparatus for scrapin, 
and cleansing streets aan rads.” a e _ 
1091. GEoRGE Lowry, Dary-ctrost ube. Salford, and Samvuet 





Brookes, Lower Br  con- 
struction of machinery for pre and hack 

1095. CHartgzs DENTON roan Megs et bullings, Chancery lane, 
London, “ [ osphorus.”—A com- 

, poy eg from Edouard yo ae ‘, io Paris.— 
st June, 1870. 

1596. THomas Houper, Arundel Stables, Westbourne-road, Barnsbu: 
London, “An improved elastic sanderack boot or hoof covering = 





16v2. Francis Dixcey, Truro, Cornwall, “ Improvements in machinery 
for pulverising or reducing ores and other hard substances.” 

1604. WiLL1am Epwarp NewrTon, Chancery-lane, London, *‘ Improvements 
in furniture springs for seats, mattresses, and other similar articles.” — 
2 ee from John Perlee Ryan, Augusta, Maine, U.S.—2nd 

‘une, 1871 

1231. Toomas Empson, Birmingham, “An improved button for certain 

pu .”"—29th April, 1870. 

1249. Sipwey Witi1aM Stranpripce, Canal Bank, Camberwell, Surrey, 
“‘Improvements in the ——— of malt for brewing, colouring, 
—s and keeping ales and other fermented liquors.”—2nd May, 


1309. Joszr Nixox and Japez WinTersotrom, Sheffield, ‘‘ Improved 
machinery for piercing and — and scales for table knives 
-— forks, table and nad cede butchers’ knives.”—7th May, 


+ huildi 





1858. , ae WILuIs WEEKs, South Chancery-lane, 
London, “Improvements in the manufacture of ball floats.” — Partly a 
communication from L. L. Lee, Milwaukee, Wisconsin, U.8.—12th May, 


1409. ‘Eowrs Francis JONES, », Middlesborough-on-Tees, Yorkshire, “ Im- 
in th of iron. 


'—l7th May, 1870. 





1423, Tuomas PILKINGTON hig st on Lancashire, and James THomas- 
son, Radcliffe, L in looms for weaving.” — 
18th May, 1870. 

1457. Marutev Giravup, Rue Sauzay, Constantine, Algerie, ‘‘ Improve- 
ments in machinery for tilling or digging land and other earthworks.” 
—19th May, 1870. 

1520. CHARLES EMERSON Rarton, King Edward-street, Great Grimsby, 
Lincolnshire, “An improved machine for breaking ice for the preser- 
vation of fish and other purposes.”—26th May, 1870. 

1594. ALEXANDER MELVILLE CLaRK, Chancery-lane, London, ‘“‘An im- 
provement in machines for working and preparing peat for fuel.”—A 
a from Charles Luxton, Hudson, New Jersey, U.S.—lst 

une, 187 

1595. JaBez JAMEs, Princes-street, Stamford- street, Surrey, “‘ Improve- 

ments in apparatus for and other substances 


into pellets. 
1599. Wituiam Rosert Lake, S London, ‘“‘Im- 
A communication 


in lit for railwa: 
from Richard Campion | and James [= Thomson, jun., Camden, New 
ard, Philadelphia, 


Jersey, U.S., and John H. Michener and Samuel L. 
Pennsylvania, U 

1603, ALFRED VINCENT Newton, Chancery-lane, London, “‘ An improved 
mode of preventing the corrosion of iron ey to’ water or damp- 
ness.”—A communication from Cornelius G New York, U.S.— 
2nd June, 1870. 

1605. Ropert Leake, The Strangeways Engraving Works, Manchester, 
and Henry Larkin, Hydes, Theydon, Gernon, Essex, “Tmprovements 
in machinery for engraving or etc! rollers for calico printers.” 

1606. Epuram Witt1aM Hopcerts, Moreton-in-the-Marsh, Gloucester- 
shire, “‘ Improvements in rick cloths or covers, and in ‘apparatus for 
supporting rick cloths or covers.” 

1607. nase | Timays, Acton, Middlesex, ‘Improvements in the manu- 

ure 0! ges.” 

1603. ALPHONSE SEGARD, Arvilliers, Somme, France, “‘ Improvements in 
and applicable to knittin — es.” 

1609. MicuaeL Hewry, Fleet-chambers, Fleet-street, London, “ An 
rage Se gl ”.-A communication from Martin Camalez, Boulevart St. 








~~. oT 


+h +, hnild? 











Martin, 

1610. Joun Frank Rocers th buildi Holborn, ‘‘ An im- 
roved machine for ee ee trait and vegetables. ag 

1611. Witt1amM Ropert Lake, Sou London, “Im- 





ved means for yee fraudulent alterations in bankers’ cheques 
and other —A communication from John Bigley 
Newton, Newport, "Rhode Island, U.S. 

1612. CHARLES nag pd Murray, Loman-street, ag ee Surrey, 

y for pressing bricks, tiles, and other 
olen made of pa or other plastic substances.” 

1613. ALFRED Vincent Newton, Chancery-lane, London, “ Improved 
apparatus for cleaning knives.”—A communication from 3 at eston, 
Paris.—3rd June, 1870. 

1614. WiLttaM HasiaM, Bolton, Lancashire, ‘‘ Improvements in woven 
fabrics applicable for towelling a eS —s purposes, and in the method 
of and apparatus for weaving th 

1615. WittiaM Henry Tap .iy, Dulwich. “Surrey, “An improvement in 
the manufacture of lasts for the feet.” 

1617. JAMES — Birkenshaw, begs and ae S Watton Wuaite- 
HEAD, Holbec! k, ‘Leeds, Yorkshire, hinery for 
combing wool, cotton, flax, and other fibrous po oe ond - 

1618. Cuantas Kenney, Glensavage, Stillorgan, Dublin, “ Facilitating the 
mounting a horse or velocipede, or bicycle, or other vehicle.” 

as CHARLES CLARANCE, ‘akeley, Essex, ‘‘ Improvements in breech- 

arms. 

1622. pk RosBERT ae Orwell Works, Ipswich, Suffolk, 
age in ploug’ 

1623. SamueL ADAMS, Mbaltley, near Birmingham, 
velocipedes. 

1624. Jonn Henry Jonnson, Lincoln’s-inn-fields, ye “ Improve- 
pay F.. — for ae purposes.” communication 

m. onsard, Paris. 
es = Epwuso fi Rarcuirr, Birmingham, ‘Certain improvements in vesti- 


1626. DanieL a Hackney-terrace, Hackney, London, “‘ Improvements 
in compounds for insulating telegraph ph wires, the manufacture of 
flexible tubing, and other like purposes.” 

= Jonn GaBB, Bewdley, Worcestershire, ‘‘ A new or improved boiler 

furnace for or heating churches, public buildings, conservatories, and 


AN Mrreuees and WiLiiaM Rexyy Watson, Glasgow, 
oan ». “Improvements = eins cen e refuse 

egass, bagassa, or trash) ie apparatus m4 means 
employed ‘eons: "—4th June, 1870. . 











“Im- 


“Improvements in 


1629. Swen: Lake and Grorce (yap Gusta, Dartmouth, Devon- 
shire, ‘‘ Improved ble to trawlers 
and conn d Boga for winding wire ropes for deep-sea 


“T. + 





1644. ‘GE ToMLINSON BousFie.p, Loughborough Park, Brixton, 
Surrey, “‘ Impr ts in the tr of s and other vitreous 
mate” win, jun., Walnut- 


— A communication from Henry 

street, Philadelphia, U.S. 

1646. THomas AVELING and Henry ne Rochester, Kent, “ An 
improved arrangement of reversing and expansion gear for steam 

ith, Middl “Improvements in 

1649. WILLIAM RoBerT Lake, Sout London, “ Im- 

in 'y or apparatus for testing “strain or pressure 
applied to solid bodies, and for other like purposes.”—A comiaunication 
from Jules Auguste ffe, Paris.—7th June, 1870. 

1650. ANTOINE PiccaLuaa, Boulevart de Sebastopol, Paris, ‘‘ Improvements 
saa for manufacturing iced syrup or cream, and soda-water 

ve 

1652. See Woopcrort Ham™Monp, Manchester, “ Improvements in 
cartridges.”—A communication from Charles Felix de Dartein and 
Jules douard de Dartein, Strasbourg, France. 

1654. WittiaM Dewnirst, Taomas Dewutrst, and Joseph Dewnirst, 
Bradford, Yorkshire, ‘An improved motion applicable to ma- 
chinery or apparatus employed in bleaching. a dyeing, sizing, 

and dressing warps, yarns, and fabrics, also in carding and combing 
wool or other fibrous substances.” 

1656. Henry Bo.iincer, St. Peter’s-square, Manchester, “‘ Improvements 
in machinery for dividing and condensing fibrous materials on carding 





engines.” 
—. Josern Storer, H 
untains.” 


+h, + hnilai 








engines. 
ose. Wretsan Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in cartridge cases for breech-loading fire-arms.”—A communication 
from Nathaniel Gilbert Whitmore, Mansfield, Massachusetts, U.S., and 
Alfred Augustus Reed, jun., Providence, Rhode Island, U.S. 
sa 5" Epwarp Moss, Winchester House, Old Broad- street, London, 
ts in the re of leather for mill bands.”—A 
communication from Henry Klemm and Charles Klemm, Pfullingen, 
near Reutlingen, Wurtemberg.—8th June, 1870. 








{Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1660. Jonny Hewry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in producing light from heavy yy oon | in dine —_ 
for that pu ”—A communication from Rufus Spaul 
Hyde Park, } Norfolk, Massachusetts, U.S.—8th June, 1870. 

1663. Wituram Lonc Wrey, United Service Institution, Westminster, 
Po. -~ ea in the means of propelling ships and vessels.”—9th 

une, 1870. 

1691. Bensamin Joseru Barnarp MIxis, South ti , London, 
“Improvements in steam and other vessels, ‘and in steam engines, 
steam boilers, and propellers applicable thereto, parts of which im- 

rovements are adapted for other a. ”_A communication from 
Somes Montgomery, Livi bia, New York, U.8S.—lith 
June, 1870. 

1696. Witttram Ropert Lake, EO London, “Im- 

rovements in rudders for vessels.”—A communication from Stephen 

ano Coleman, Providence, Rhode Island, U.S.—13th June, 1870. 


hnila? 








Patents on which the Stamp Duty of £50 has been Paid. 

1730. Epwarp Tuomas Hucues, Chancery-lane, London, “‘Brushes,”— 
13th June, 1867. 

1771. MatrHew Gray, Binswood House, Highbury-hill, —) 
London, and Lemvet Grisson, India-rubber, Gutta ta perch and Tele- 
graph Works, Silvertown, Essex, ‘‘ Coating electrical telegraphic com- 
municators.”—17th June, 1867. 

1772. Mattnew Gray, -Binswood House, ,Highbury- bill, Islington, 
London, “‘ Electrical t '—17th June, 1867. 

1739. STEPHEN Cone Lower Marsh, Lambeth, Surrey, “‘Iron or 
metal rail rods for balconies, &c.”—14th June, 1867. 

1748. Georce McKenziz, Glasgow, kshire, N.B., “ Illuminating 
gas.”—15th June, 1867. 

1783, James Grarron Jones, Blaina, near Newport, Monmouthshire, 
« “Getting coal, stone, &c. "18th June, 1867. 

1769. GEORGE ToMLINSON ag ag Loughborough Park, Brixton, 
“ Time-keepers.”—17th June, 1867. 

1807. Witi1au Ciarke, Raleigh House, “Ornamental textile fabrics.”— 
20th June, 1867. 


Patents on which the Stamp Duty of £100 has been Paid. 
1511. Jonn CoLtincwoop Onions, Birmingham, “ Bellows.”—16th June, 
1863. 


1555. Wici1am Louis Winans and Tuomas Winans, Dover-street, London, 
“Steam vessels.”—20th June, 1863. 

1556. Witwiam Louis Wrivans and Tomas Winans, Dover-street, London, 

Wins for propelling shafts of ships or vessels.” —20th Ji une, 1863. 

a -/ ILLIAM Louis Winans and THomMas ty Dover-street, London, 

ps or vessels.” —20th June, 1 

1530. .o Jonson, Dudley, Wonvametiinn, “Moulds for casting 
metal.”—18th June, 1863. 

a Tuomas Smita, Tenterdane, Leeds, Yorkshire, Taomas Moore, 

x Mills, Wandsworth, near London, and Mayor Burret, King’s 
, Leeds, Yorkshire, ‘‘ Dressing flour.” —20th June, 1863. 
1558. WILL1aM Louis Wivans and THOMAS Winans, Dover-street, London, 
“ Pro ships or vessels.”---20th June, 1863. 

1572. Wiii1am Louis Winans and Tuomas WINans, Dover-street, London, 
~«“‘ Actuating the aay = shafts of steam vessels.”—22nd June, 1863. 

1584. WituiaM Louis Winans and Tuomas Winans, Dover-street, London, 





“‘Superheating steam in steam boilers.”—23rd June, 1863. 
1580. Tuomas FuLHAM Parsons, Maindee, Christchurch, Monmouthshire, 
“ Pre plates, bars, or other objects of iron for being coated with 


metals or 


Notices of Intention to Proceed with Patents. 
$54. Heskera Hvucues, Homerton, “Trimmings or edgings.” — 7th 
February, 1870. 
a and 


joys. 23rd June, 1863. 


875. CHRIsTOPHER CrossLey and Rospert WHIPP, 
Tuomas CrossLey, Rochdale, ‘‘ Conditioning cotton, 

877. Raupn Peacock, Goole, and Epwarp WILSon, Peckham, ‘ * Crushing 
and disin‘ ting . oo or mill.” 

“ a, LEY, “An illuminated rotary advertising 


OHN , Srantey and Witt1aM Arkuss, Sheffield, ‘“‘ Fire-places 
nerating steam, &c.”—9th February, 1870. _ 
ILLIAM RoBert Lake, 8 buildi Chancery-lane, 

-~{ he~ upon woven fabrics.”—A communication from 
Nathaniel eeler. : 

897. WiLt1aM Rosert Lake, Southampton-buildings, London, ‘“ Printing 
machines.”—A communication from William Henry Bush. 

398, eal ap Mason and Tsomas Lockersiz, Glasgow, 

ater pressure, &c.”—10th February, 1870. 
404. MaRTIN Wassemasere, ——— ensingto! 
ArTaur Davip WILLIAMS, Mae ills oo Westminster, “ 
A communication from 


metal bars to 
eftion from Bixte Plerre wy on, *‘ Polishing 


to form augers an 
ean Boulay.—1lth February, ad 
yarns or 
420. Jonas Brown, eens near Leeds, “‘ Dried or Ae waste made 
in the wet flax sd 





Jean 
417. WILLIAM eee S Nya 
or threads.” —. 


Cross, pn 





fuciae inten, ici xe Liverpool, in 
1631. THomas " ALLEN HALL and "CoarRLes DupLEey Manematt, 
reg net oe or srdiine the to the 
or e devices for e' ing water mark in r 
covers of the dand; tyne the moulds used in the vroaiestune 
— of such dandy rolls, covers, and 


1630. 


atipr 





ing gas from and other ol oleaginous substances, &c. 
communication from angus © mbl 7, Park-roed, He i-hill, 


425, Winciaa Taomas WHITEMAN, 
, Surrey, “‘ Endless chain rotary 


don, ‘‘ Railway tickets.” 
426. Onmrop Correen Evans, Bermondse 
."—12th February, 1 ‘0. 
429. Toomas TAYLOR. “ Facing, grooving, or other- 
wise preparing blocks of stone.” 








431. Wiuiam Lar«ovo, Mill Farm, Bramford, “‘Fire-escapes.” — 14th 
February, 1870. 

439. ARCHIBALD Nei.t, Bradford, “ Cutting and shaping wood.” 

440. ABEL Hureav DE VILLEYEUVE, Boulevart de Strasbourg, Paris, 
“‘ Motive power.” 

444. Orro Eryest Pout, Liverpool, ‘‘Submerged propellers.” — 15th 
February, 1870. 

451. ALLAN Stewart, Old Cavendish-street, London, “‘ Railway and other 


457. 7 hemos Louis Rvuecens, Brussels, Belgium, ‘‘ Registering or indi- 
cating apparatus.”—16th February, 1870. 

462. Sean BoyLe Moore, Grafton-street, Dublin, and pees Boye 
Moore, jun., Donegal-street, Belfast, “Sewing m 

472. CHaRLes Taeopork BatoncnaRrD and Lovcis Apewas Dumars, 
Nesle, France, “Cleaning, purifying, improving, and ig grain 
and seed.”—17th February, 1870. 

477. Epwarp Lorp, Todmorden, “Preparing, spinning, and doubling 
machinery.” 

488. Jonas Brown, Gildersome, “Converting the hard waste of flax, &c., 
into thread or yarn.” 18th February, 1870. 

491. Thomas Reip, Monckton Miln, “‘ Ploughing implements.” 

497. Ferpivanp Ouiver Camroux, Deptford, and Gzorce Oxiver, 
Wapping, London, “Crushing quartz or schist, bones, emery, &c.”~— 
19th February, 1870. 

501. Georce Newsum, Holbeck, near Leeds, ‘‘ Lithographing and letter- 
press printi "2st Febr wary, 1870. 

547. Ricuarp Cook, Hathersage, ‘‘ Umbrellas, &c.” 

549. Wituiam Epwarp Newton, Chancery-lane, London, ‘‘Steam boilers 
and engines.”—A communication from Francis Brown Blanchard.— 
24th June, 1870. 

559. Tuomas BLackwoop, Port Glasgow, ‘“‘ Compound 
25th February, 1870. 

571. Samuec Firtu, Leeds, and Freperick Hurp, Rochdale, “ Excavating 
coal, stone, &c."—26th February, 1870. 

706. CuaRtes Astox W INDER, Sheffield, ‘‘ Drawing and forcing air, water, 
&c.”—10th March, 1870. 

749. WittiaM Hvspanb, Hayle, “‘ Atmospheric stamps and hammers.”— 
15th March, 1870. 

1150. WinuiaM Sirs, Heywood, “‘ Looms for weaving.”—20th April, 


marine engi ram 





1870. 

= Roneet | Weare, Newcastle-under-Lyme, “Treating sewage, &c.”— 
7th May, 1870. 

1357. WiLLiam Epwarp Newtoy, Chancery-lane, London, “‘ Steam valves 
or cocks. ’—A communication from George Snowden Redfield, Edward 
Abraham Rock, and James Seel Gill.—12th May, 1870. 

1408. Joseph Levi Monteriore, Kensington-gardens-square, London, 
—— "—A communication from George Montefiore ‘Levi and Charles 

a 3, Epwin Francis Jones, Middlesbrough-on-Tees, ‘‘ Iron.”—17th May, 

1428. Davip McCottey Weston, Boston, Massachusetts, U.S., “‘ Knitted 
goods.”—18th May, 1870. 

1450. JosepH Scuioss, Cannon-street, London, “ Fastenings for purses, 
&c."—A communication from Paul Sormany. "19th May, 1870. 

1514. Georce Tuomas, Colchester, ‘‘Gus stoves.”—25th May, 1870. 

1535. WituiamM MataM, New-road, Rotherhithe, Surrey, “‘ Consuming 
creosote, &c."”—26th May, 1870. 

1559. Henry Bessemer, Queen-street-place, Cannon-street, London, 
** Preventing sea-sickness.”—27th May, 1870. 

1569. Cuartes Denton AsBet, Southampton- buildings, Chancery- lane, 
London, *‘ Wrought iron sockets and ferrules.”—A communication 
from Robert Briggs. 

1571. Cuartes DENTON ABEL, Chance: 
em, “Drawing tube skelps. "—A communication from 

riggs. 

1580. Henry Bessemer, Queen-street-place, 

“Preventing sea-sickness.” —30th May, 1870. 

1584. Bristow Hunt, Serle-street, Lincoln's-inn, London, “ Moving 
panoramas, advertisements, &c.”—A communication from Louis Finger. 
3lst May, 1870. 

1601. ALEXANDRIA Horace Branpox, Rue Gaillon, Paris, “‘ Carding and 
yong | machines.” — A communication from John Goulding.—2nd 

une, 1870. 

1617. JAMES Oppy, Birkenshaw, and Hexrry Watton WHITEsEAD, 
Holbeck, ‘‘ Combing wool, cotton, flax, &c.”—4th June, 1870. 

1629. Samuet Lake and Georce Kincpoxn, Coombe, “ Winding wire 
_ or metal ropes for deep-sea fishing and other purposes.” —6th 

une, 1870. 

1658. Witutam Epwarp Newrtox, Chancery-lane, London, “ Cartridge- 
cases for breech-loading fire-arms.”—A communication from Nathaniel 
Gilbert Whitmore and Alfred pian Reed, jun. —8th June, 1870. 


South + hnildi 





Cannon-street, London, 


All | eg havin, ~— interest inane opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen of its 
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Holborn, to ) Mr. Bennet Woodcroft, Majesty's Patent-office, ‘Sou 
ings, ( 'y-lane, London. 
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ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
THe ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including iat Steam and other Engines, Horse, Wind, and 
ater Mills, Gearing, Boilers, Fittings, dc. 

3467. E. wenn Woodville, ‘‘ Pottery kilns.” —Dated 30th November, 1869. 
This consists of a number of connected chambers in an end- 
less series, that is to my Pps | med or circular, for example. h 
is b by a double permanent partition, 
itions being in direct communi- 








the space between ty uae of such 

cation with = or more external fire-holes on each side, and also at the 

lower part with the perforated bottom of the adjoining chamber. The 

upper portion of the ae before referred to opens into the i part of 

the adjoining chambe: e ite side of the division w 

3468. A. H. Hamon, i ** Converting reciprocating into rotary motion.’; 
Dated 30th November, 1869. 

Mounted lo»sely upon a fixed shaft are two box wheels or pulleys of 
varying diameters; the smaller box pulley projects into the larger one, 
and its periphery forms a gripping surface for, say, three grip pping o 
These levers hang loosely un studs carried by the larger box wheel, and 
their gripping surfaces are eccentric to their sup porting studs. Keyed 
fast to the fixed shaft is a hub which lies within the smaller box — 
and occu pying the space between the hub and the periphery of this wh 
is a heli g, one end of which is secured to the hub, and the other 
to the box wheel. A strap om from the small box wheel is attached 
to a treadle, by operating which the wheel is pulled round and caused to 
wind up the spring.— Not pa with 
$483. R. Rosey and J. Richarvson, Linesla, “ Steam engine governors.” — 

Dated 1st December, 1869. 

The inventors mount the governor on the crank shaft of the engine, and 
connect it with the eccentric wheel which the of 
steam to the cylinder in such manner that the governor may act to vary 
the throw and the lead of the eccentric. The valve actuated by 
the eccentric is thus caused to admit steam to the cylinder during a 
greater or less portion of the stroke, so as to maintain an approximately 
uniform speed, however the load upon the engine may vary. 

3493. J. W. and E. Wurrraker, Bolton-le-Moors, ‘“‘ Steam boiler furnaces.” 
Dated 2nd December, 1869. 

The inventors employ boilers having two internal flues passing through 

them from end to end, an and the furnaces are within these flues. These 
| flues are d together just behind the fire-doors b; a4 

tube, by which the pom on from one of the furnaces can be ponte f 

fire in the other furnace, and so consumed. The furnaces are fixed alter- 
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working at comparatively high pressures, for which purpose the inventor | tioned, and lead it into the sewer or drain. Fourthly, in arranging the 


makes the elastic valves circular (by preference) in plan, and either flat, 


a 


mechanism so that the valve to the basin is made to open automatically 
at the t the water is admitted, instead of opening, as usual. 





like washers, or coned, or of other suitable form, preferring to use two when a person sits on the seat, or when the cover is raised, and to close 


such elastic valves placed face to face with their outer 
ressing against one another like lips; and for the purpose of securing 
hem firmly in their relative positions, so that they may be enabled to | 

withstand considerable back pressure, the inventor compresses or holds 

their inner portions between suitable adjustable coned or other plates or 

rings, and corresponding seat plates or ledges formed with or attached to 

the main body or other support. 

8497. J. Surrua and T. Eastwoop, Lambeth, “ Working valves of steam 

engines.” —Dated 3rd December, 1869. 

The eccentric rods are attached to an oscillating bar having aslot in the 
centre thereof, through which a pin attached to the valve spindle is 
passed. The oscillating bar works in and imparts its motion to a ‘‘com- 
pensating box” contained within the fork of the valve spindle, the pin 
attaching the parts together also passing through the box. Wedges are 
inserted between the ends of the oscillating bar and the compensating 
box to take up or compensate for any wear that may occur by reason of 
the friction or lamination of the surfaces. 

3499. J. C. Witson, Cannon-street, ‘* Revolving engine and pump.”—Dated 
Srd December, 1869. , 

This cousists, First, in the employment of recesses in the end cover or 
covers of the external fixed cylinder of revolving engines and pumps and 
meters; Secondly, the employment of outer recesses in the piston slides 
of revolving engines and pumps and meters ; Thirdly, the employment of 
inner recesses in the piston slides of revolving engines and pumps and 
meters, 





Class 2,-TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

$488. A. MircHELL, Leith, ‘‘ Caissons,”—Dated 2nd December, 1869. 

This consists in employing caissons which are U-shaped horizontally 
and one modification thereof comprises a pair connected together, to 
form what may be termed a bivalve caisson, which bivalve caisson sur- 
rounds or encloses the space wherein the pier is to be constructed ; and 
when the pier is built up to the water level the parts of the caisson may | 
be separated or opened, and the whole be withioonn and floated away | 





3480. J. Perce, Lambeth, “Cutting mortices, dc., and sawing wood,”— 
Dated 1st December, 1869. “ 

To one side of the standard or framing of the machine the inventor 
adupts a sliding frame formed with four projecting pieces of metal, two 
of such said pieces being employed to carry an upright holder at the side 
of the machine, into which a morticing chisel is fixed. The other two 

rojecting pieces aforesaid carry an upright saw or saws strained tightly 
erein, and set at such a distance apart as to cut tenons of the desired 
width to fit properly into the mortices that are to receive them, or to cut 
wood into planks. An adjustable traversing table is fixed to the machine 
to receive the wood to be morticed. 
3509. J. F. Kent, Thornton Heath, “‘ Morticing machine.”—Dated 4th Decem 
ber, 9. 

This consists in giving motion to the cutting instrument through the 
medium of arectangular frame working vertically in guides upon an up- 
right stand or bed, actuated by a treadle, hand-wheel, or lever motion, in 
conjunction with a self-feeding apparatus for carrying the work forward 
to the cutters, 


Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Sheils, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
3481. W. Ricnarps, Birmingham, “ Fire-arms and cartridges.” —Dated 1st 

December, 1869. 

In order to protect the trigger from being pulled when the arm is at 
full cock a cam is fixed upon an axis at the back of the trigger, and 
worked by an arm on the side of the stock or iron body orframe. The 
cam may be worked in a slot in the trigger plate or guard, or it may 
be outside, and bent so as to enter behind the trigger. The arm of the 
lever working the cam can be varied in shape to suit the various forms 
of different guns and rifles. The cam can also be worked on a separate 
centre to that on which the lever works.—Not proceeded with. 

3486. H. C. PENNELL, Weybridge, ‘‘ Rijtes.”—Dated 2nd December, 1869. 

This consists in the employment of springs of india-rubber or other 
elastic substance, or of compressed air, used separately or conjoined, and 
placed in some purt or parts of the stock of the piece.—Not proceeded 


from the pier. | with, 
' 


$508. C. W. Perersen, City-road, “‘Lifeboats.”—Dated 4th December, 1869. 
This consists in constructing lifeboats and other floating bodies in the 


3501. J. Jeavons, Shefiield, ‘‘ Armour-plates.”—Dated 8rd December, 1869. 
The inventor produces the piles for the class of articles above referred 


following manner. For example, the inventor constucts lifeboats to be | to by piling ordinary merchant burs, such as common flats, billets, or 


self-righting, by means of one,'two, or more watertight chambers, these 
chambers to be fitted with doors or hatches, so as to serve as a saloon 


cabin, store-room, or other] purposes, and fitted with glazed openings for | 


admitting light, and one or more air-shafts for admitting fresh air to 
them —Not proceeded with. 


Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 


Preparing, Manufacturing, Dyeing, Printing, and Dressing | Includir 


Fabrics, &c. 

3465. B. Acron and J. Mustarp, Stroud, “ Feeding carding engines.”— | 
Dated 30th November, 1869. 

The inventors propose to use a shaft, set in bearings, traversing the 
standards or frame, such shaft carrying a bar provided with teeth or 
spikes, which oscillate between a correspouding series of wire grating, in 
order to bring down the wool, or cotton, or other muterial to be 
carded on to an apron, and to convey it to the carding engine. An 
apron brings the wool, or cotton, or other material forward to the toothed 
or spiked bar, which is operated by means of its shaft, on which a crank 
may be keyed, worked by a connecting rod from a lower crank of less 
throw, so that the second crank gives a reciprocating, or oscillating 
motion to the crank and shaft of the spike-bar. 
$484. R.N. Suicur and W. F. Dennotm, Chirnside Bridge, “ Straining 

paper pulp.”—Dated 1st December, 1869. 

This consists in a new or improved mode of straining the crude or un- 
strained paper pulp from the receiving vats, placed at the back of, and 
preparatory to leading it on to, the paper-making machine, and in and 
by new or improved constructions and arrangements of stationary 
parallel closed in strainers, having close easy-fitting suction and dis- 
charge pistons reciprocating within them, their outer shells or surface 
being closely perf rated with cuts or slits, which are wholly immersed 
some depth within the pulp and vat; also in improved arrangements of 
the said vats and their conducting spouts, ducts, or channels and sluices, 


suitable for working with one set of strainers, while the other is thrown | 


out of gear and action, or any single or double strainer is so stopped for 

cleaning or repairs. 

3496. W. Lariam, Rockdale, “ Breaking vrags.”—Dated 3rd December, 1869. 
The inventor places in front of the breaking or teasing cylinder a fluted 

roller of the ordinary diameter, and over and under it he places other 


| squares of iron or steel, or both in combination, the flats, billets, or 
squares being by preference from half an inch to one and a-half inches in 
thickness, Or he piles flat bars of iron or steel, or both, in combination of 
| special forms, that is to say, flat bars with rabetted edges, or with what 
may be termed semi-dovetailed edges, so that the edges shall lap over or 
dovetail, or lock one on the other, when the bars are arranged side by 
side in the pile. 


Class 7.—-FURNITURE AND CLOTHING. 
ug Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
3461. C. H. Hupson, New York, U.S., “‘ Bedsteads.”—Dated 30th November, 
1869. 

This consists, First, of a cot or bedstead, so constructed as to be capable 
of being extended or enlarged, either laterally or longitudinally, or both, 
to fit it for the use of one or more children or adults, as may be desired ; 
Secondly, of an adjustable, revolving, or sliding guard, attached to the 
said cot or bedstead, in such a manner as to preventa child from climbing 
over the side or end of the bed, and also from falling off of the bed, which 
guard may also be used to prevent a child passing through « window, 
door, or other passage. 

3466, W. Avery, Redditch, “ Umbrellas.” —Dated 30th November, 1869. 

The umbrella stick passes through a tube, and is furnished at the top 
with ascrew. The ribs are jointel tothe said tube. The screw takes 
into a screw box to which the ferrule of the umbrella is attached, and by 
turning the handle of the umbrella with one hand, the tube being held by 
the other, the said screw box may he made to move in one or other 
direction upon the screw.—Not proceeded with. 

3469. R. Mitpurn and T. BrowninG, Church-lane, “ Drying iaachines.”— 
Dated 30th November, 1869. 

The inventors convert the jacket space into a steam boiler by combining 
therewith a fire-box of the whole or part of the width of the machine, 
with a flue leading from it along the under side of the machine to its 
opposite end, where it terminates in a chimney. The hopper for feeding 
the material to be dried into the cylindrical chamber of the machine and 
the flue for the escape of vapour therefrom are, by preference, both 
placed at the fire-box end of the apparatus. The space between the outer 
shell or jacket and the drying chamber is made rather larger than 
heretofore, in order that it may form a steam boiler, the outer shell being 


two rollers smaller in diameter, also fluted and independently weighted. | fitted with «safety valve, pressure gauge, and water gauge. 


He drives one of these smaller rollers only, although both may be driven, 
the larger roller being driven as heretofore. The action of these three 
rollers is to double the intensity of the bite in feeding, whilst, on account 
of the small diameter, the feed is held both closer to and more firmly 
against the teasing action of the breaking or teasing cylinder. 
8507. J. Born, Glasgow, ‘* Winding yarn.”—Dated 3rd December, 1869. 

This consists in shaping certain wheels in winding machinery in such 
a way that the winding spindles, or the pirns, or equivalent details, may 


draw the yarn or thread at a practically uniform rate whilst winding it | 


up and down the conical surface. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 
3471. R. Horyspy and J. E. Paiciips, Grantham, “ Reapiag and wowing 
machine.’’—Dated 30th November, 1869 

Theinventorsgive motion totheaxis by means ofa driving wheel situateon 
the inner side of the main carryingand driving wheel of the machine, and 
actuated by the pinion, which gears with the ring of teeth on the main 
wheel. A’small bevelled wheel on the axis of this pinion drives a bevelled 
wheel on an intermediate shaft, having at its other end a pinion working 
with a wheel on the rake axis. The main wheel, as in instruments pre- 
viously constructed by the same inventors, is carried by a stud upon a 
toothed quadrant turning on the axis of the first pinion. The quadrant is 
set by a screw, or other instrument, on frame of the machine, so that the 
frame may thus be adjusted to the height required without deranging the 
driving gear of the rakes and other working parts. 
3476. T. Prvrer, Paris, *‘ Clipping animals.”—Dated 1st December, 1869. 

The apparatus consists of a column supported by a pedestal or foot 
secured to the ground, and turning on its axis, and capableof adjustment 
by means of aset screw. The head of the colnmn is traversed horizon- 
tally by a shaft or pin turning freely in a socket or boss on which is 
mounted a fly-wheel and a groove pulley ; on this pin, at the end, a balanced 
lever fits, and can there be fixed in any desired position by means of a 
screw, acounterbalance susceptible of longitudinal displacement regulates 
the balance of the lever, and of the mechanism in connection therewith. 
3482. H. C. Asn, Oxford-street, ‘‘ Churns.”—Dated 1st December, 1869. 

The inventor employs for containing the milk or eream to be churned 
a cylinder or vessel having a fixed end or bottom, and a movable end or 
cover, which latter is capable of being fixed liquid-tight in its place, by 
means of clamping screws and suitable packing. In the centre of the 
cover, and of the bottom, spindles are fixed, onein each, and these when 
the churn is in action ure supported on a frame ; they serve as axes, about 
which the cylinder or vessel is rotated in a horizontal position. A crank 
handle is applied at the end of one of the spindles for turning the churn, 
or the handle may be in one piece with the spindle on the top or cover. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, de. 
3478. W. Bennett and J, CuRRALL, Birmingham, “ Kitchen ranges.” —Dated 
lst December, 1869. 

This consists, First, of a fire-panel placed over the fire, and resting on the 
hobs, and having a front plate for filling the opening left by the “fall 
bar” when down, A soot pipe or flue is fixed on the top of the fire-panel, 
the said pipe or flue passing through an opening S the top cover of the 
grate. A plate at the back of the el closes the opening at the back of 
the grate. The draught is regulated by a throttle valve in the flue. In 


3473. T. G. Green, Church Greeley, ‘* Earthenware.”—Dated 1st December, 
1869. 

This consists in improvements in the apparatus employed in the pro- 
cesses for the manufacture of ordinary earthenware and chinaware by the 
process of casting, when the clay is used ina slip state or a semi-fluid 
| state, so that it may be poured into moulds. The object of the invention 
is to facilitate the manufacture of cast ware by operating upon or filling 
several moulds at a time, to which end any convenient number of moulds 
are placed in a frame or case, and the slip or semi-fluid clay is poured or 
| allowed to run into the moulds, and when it has remained there long 
| enough to allow of a deposit of clay of sufficient thickness on the surface 
of mould, the remainder of the slip is poured vut or allowed to run wut, 
leaving a layer of clay of the desired thickness in the mould. 

3475. J. James, Stamford-street, “* Stamping letters, de.” —Dated 1st Decem- 
ber, 1869. 

This consists of a framing mounted over a convenient table, on which 
the letters or other articles to be stamped are laid. The inventor prefers 
to mount the framing in a sliding socket affixed to the table, so that he 
can adjust its height above the table to suit the thickness of the articles 
to be stamped. In the framing the inventor mounts a horizontal shaft in 
bearings, and he causes this shaft to revolve by band or other connection 
with any convenient prime mover. On the shaft he fixes a crank, cam, 
or eccentric, which acts upon a vertical slide, so as to cause it to rise and 
fall at every revolution of the shaft. This vertical slide is fitted with a 
spring, and to its lower end are attached the stamp or stamps which it is 
desired to impress.—Not proceeded with. 

3491. F. F. G. Ratty, Caen, France, “ Sfring mattresses.”—Dated 2nd 
December, 1869. 

A wooden frame is constructed consisting of two longitudinal or side 
pieces, and two transverse or end pieces at each extremity, connected 
together by pins or dowels, so as to be readily taken apart when the 
mattress is to be packed for transport, or fitted in their places again 
when the mattress is required for use. The springs are connected at their 
lower ends to transverse supporting bars, resting on ledges formed oa the 
inner sides of the framing, whilst their upper ends are connected to 
elastic transverse lathes or wooden strips made, by | saan of ash, 
these laths being connected by nails to the ticking of the mattress; this 
ticking has a wooden stretcher bar secured to each end, and through these 
stretchers pass tension screws for stretching or tightening the ticking, 
such screws also passing through the lower cross bars fixed by hooks and 
staples to the under edges of the side frames at their ends. 

3506. J. and 8. LoBELt, Aldermanbury, “ Bag fasienings.”—Dated 3rd De- 
cember, 1869. 

The invention may be carried into effect by forming one member or 
portion of the fastening o tched or d plate, or of a lever hook 
or catch fixed or formed on one end of a vertical pin, rod, ur axis, free to 
be turned to the required extent, and thereby to turn the plate, lever, 
hook, or catch with it, and thus engage it with and engage it 
from the other member of the fastening, which consists of a pin, stud, 
notched plate, lever, or hook. The plate, lever, hook, or catch is held in 
the fastening position by a spring. The pin or axis turned to open the 
fastening.—Not proceeded with. 





Class 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 


through the tubes the space above the kiln flood is made air-tight, and 

the air exhausted therefrom by means of a fan, pump, or other apparatus. 

3477. J. T. Grorrin, Upper Thames-street, “ Treating sponge.”—Dated 1st 
December, 1869. 

This consists in taking sponge in its raw and natural state, and after 
reducing it, by cutting in a stuff, or other suitable engine or machine, 
and removing all the sand or calcareous impurities which it may contain 
it is immersed in a solution of glycerine, and water of suitable propor 
tions, as determined upon by experiment. 

3494. P. A. S. Lanctors and L..8. THomassin, ‘‘ Sulphuric acid.”—Dated 
2nd December, 1869. 

This consists, First, in effecting the oxidation of the sulphurous acid 
| means of ozone as a substitute for the nitric acid, or the combustion 
of a nitrate ; and secondly, in the case, conjointly with said ozone, of the 
nitrous compounds above mentioned, or the products of their decom- 
—, such as hypaozotic or nitrous acids, binoxide of azote, and 
others. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
3503. T. W. Topin, Regent-street, “ Electric telegraph apparatus.”—Dated 
3rd December, 1869. 

The inventor generates and registers the quantities of these gases, and 
employs such as a means of signalling through any electric conductor or 
conductors. The object of this invention is the employment of the 
liberated gas in registering prearrauged signals from place to place in 
air-tight chambers. 

3689. F. C. Wess, Regent’s Park, “ Submarine cables.”—Dated 2nd De- 
cember, 1869. 

The copper conducting wire or wires are covered in the usual way with 
an insulating coating of gutta-percha or india-rubber, and over this coat- 
ing wet yarn is served as u protection. Around the insulated wire thus 
prepared a continuous metai sheath is placed, by preference in the form 
of a lapped tube composed of soft steel, and this sheath or tube is closed 
by a serving of tarred yarn. Around the core thus formed protecting 
wire is laid according to any of the approved processes, and the cable is 
then complete. The metal sheath or tube is composed of thin metal rolled 
to considerable lengths, and these lengths are connected together by 
riveting, welding, or otherwise, so as to form a continuous strip or 
ribbon corresponding, say in length, to the wire or wires to be enclosed 
therein, in order that the progress of the manufacture may not be un- 
necessarily arrested by the exhaustion of the supply. , 


Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
7, T. Brown, Newgate-stveet, “Drilling rock.”—Dated 25th November, 
860. 

This consists in combining with a drill mechanism which automatically 
changes the amount of the feed or of the advance of the drill in a ratio 
proportioned to the degree of hardness of the rock or other hard sub- 
stance. Another part of the invention consists in the arrangement of 
devices by which the valve is shifted in position so quickly, and at such 
times, that the exhaust of the impelling medium occurs at the same in- 
stant that the drill strikes the rock or other hard substance, so that the 
rebound of the drill is not impeded, but takes place naturally. 

3416. W. Poiirr aad W. J. Know es, Blackburn, “ Washing and mixing 
fluids.” —Dated 25th November, 1869. j 

The inventors have one or more tubs or cisterns, in each of which 
works a dasher ; this dasher is actuated by machinery which is attached 
to, or carried by fragments, and this framework is supported by the said 
tub or cisterns. In these tubs or cisterns clothes may be washed, butter 
may be churned, or fluids mixed. The inventors have also a pair of 
rollers for squeezing the water out of the clothes being washed, after 
which the same rollers serve for the purpose of mangling them, and these 
rollers it is preferred to support by a separate frame from that in connec- 
tion with the tubs or cisterns. 

5426. A.C. Encert, Tabernacle-row, “ Ornamental placards.”—Dated 26th 
November, 1869. 

The inventor takes an enamelled print, that is to say, paper coated with 
white or other pigment composition, to which a brilliant and polished 
surface is given, and on which a device has been printed. Such prints, 
from the nature of the paper employed, are very sharp and solid, but 
without preparation are not well suited for placards, show cards, labels, 
maps, and such like articles, being very fragile, easily soiled, and at 
once losing their lustre on contact with water. The inventor therefore 
proceeds, in the first place, to strengthen the print by attaching it to a 
backing of calico or other woven fabric, or strong paper, or other suitable 
material, 

3431. W. C. S. Percy, Manchester, “Cutting substances..—Dated 27th 
November, 1869. 

This consists of a square or other shaped trunk into which the meat 
and other substances are put; a piston or ram fits in this trunk and 
pushes the contents, by means of a screw or other equivalent, against two 
or more sets of knives working to and froat right angles to each other, or 
at any other suitable angle; in front of these knives is a revolving or 
other knife, which cross cuts the meat and other substances. When the 
above machinery is used fur cutting meat and other substances for 
making sausages, or for stuffing or other purposes, the inventor makes 
the cutters with bent saw teeth, and places them much closer to each 
other, thereby reducing the meat and other substances into small particles. 
—Not proceeded with 
3434. J.J. E. and W. Pitt, Cleckheaton, “ Drilling and shaping metals.”— 

Dated 27th November, 1869. 

This consists in a rotary spindle, mounted in a headstock fixed upon 
a suitable bed or frame, and on one end of which is fixed a drill, cutter, 
or shaping instrument, suitably formed for the purpose required to be 
effected. On this spindle are also ordinarily cone pulleys for driving same. 
Also another headstock is supported upon the said frame, which is 
movable or capable of sliding thereon towards or further from the 
former, and carrying an eccentric clutch or compound face plate, having 
clams, jaws, grippers, or holders, capable of sliding or being moved nearer 
to or further from its centre simultaneously by projections thereon 
entering eccentric grooves formed in one part of the said plate, and by 
turning or twisting the other part thereon the said clams are expanded 
to receive and contracted as required, so as to grip and hold the bars of 
metul or other material which may be placed betwixt them, to be 
operated upon by the drill or other cutting instrument employed, the 
movabie headstock being moved towards the drill or cutter by screw, 
spindle, lever, or other suitable means. 

3440. G. Locxert, Red Lion-square, ‘‘ Revolving graphoscope.”—Dated 27th 
November, 1869. 
* The base or plinth of the instrument forms a case without divisions for 
holding the pictures intended to be viewed. The cover of this case is 
attached by meaus of milled-headed screws to two strong brass guides, 
in which are longitudinal slots, these guides being placed at each side, 
and so constructed as to fold down when the cover is in its place, or to 
¢ raised up to a vertical position when the instrument is to be used.— 
Not proceeded with. 
3242. W. Perxins, Herne Hill, “ Fusecs, matches, &c.”—Dated 26th Novem 
ber, 1869. 

This consists in combining the igniting composition with some elastic 
or flexible binding substance or compound, such as collodion, gums, 
resins, glue, gelatine, caoutchuuc, gutta-percha, treacle, bitumen, or 
other analogous substances, for the purpose of forming a continuous 
match—that is, one which will burn from end to end, and maybeignited 
at any part of its length. This may be done either by combining the 
several ingredients in such proportions as will admit of them being cut 
or formed intothin sticks of any convenient length, say, twoor three inches, 
or the igniting composition, and the ingredients with which itis mixed, 
maybe made sufficiently liquid to admit of it being laid on a woo den or 
other core in the form of layers by dipping or otherwise. The igniting 
composition may be made of any of the well known materials, and wit 
it may be combined any suitable aromatic substances, such as cascarilla, 
barks, gum benzoin, benzoic acid. 

3443. S. and J. J. and L. H. Perry, Red Lion-square, “ Boxes.”—Dated 
27th November, 1869. 4 ‘. 

The inventors employ that description of box in which the contents are 
held in an inner box or tray, which is capable of sliding into and out of 
the outer case, which is formed of card or scale board, or other suitable 
material, covered or lined with hard metal or alloy, so as to afford a 

iderable amount of without materially reasing the 








and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 


$473. Perret Broraens and Otiver, Paris, ‘‘Soda erystals.”—Dated 1st 





order to obtain more heating surface the pipe or flue, after ding, 
may be made to descend through « short elbow down a second pipe or 
flue before passing to the chimney ; in either case the oon the back 
of the grate is closed, or the flues may be situated horizontally, so as to 
project from the grates. 
$479. F. N. Taraet, Colyton, ‘‘ Water-closets.”—Dated 1st December, 1869. 
This relates to improvements which are applicable to all water-closets, 
but more icularly to closets ; and consists, First, in a ular 
form of valve or cup for the bottom of the basin, as a substitute for the 
valves or cups nowin use. Secondly, inditting a funnel-shaped receiver 
to the bottom of the pan to receive the excrement, and lead it into the 
soil pipe, , in fit a waste water- to’the bottom of the 
pan to carry water collects the funnel above men- 


December, 1869. 

This sists, First, in washing the carbonic acid before causing it to 
act on the lyes of soda ; Secondly, in causing the first snowy crystallisa- 
tion; Thirdly, in the drying apparatus for separating the sulpl 
water; Fourthly, in the definitive crystallisation of the matter arrived at 
the degree of purification desired. 

3474. J. Fornes, Perth, N.B., “ Desiccating malt.”—Dated 1st December, 


This consists in heating the kiln wh the desiccation is effected by 
means of steam, which may be tha from steam engine 
cylinders. For this purpose the steam 
are placed in air t connection that 
no air can into the kiln exeept’ through the tubes, which are sur- 
rounded with steam ; and in order 
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weight. This metal coverimg or lining may be embossed or otherwise 
ornamented. One end of the cover is left entirely open, so that the inner 
box may be readily drawn out, whilst the other end is provided with a 
stop around the edges thereof, but leaving an opening therein sufficiently 
large to exhibit a sample of the tents, which is fastened on the end of 
the inner box. In order that the sample may not extend beyond the 
surface of the outer box they make the inner box a little shorter than the 
outer one. If desired, the sample may be fixed to the other end of the 
imner box. 

$444. S. Fox and J. Rerrit, Leeds, “ Boring and polishing trenails.”— 

Dated 27th November, 1869. ; 

This consists in machinery or apparatus for boring, heading, and tip- 
ping or pointing. On a bed supported on standards they mount two head- 
stocks, placed in such a position opposite each ‘other that their spindles 
may be made to operate — on the same object. Each head- 
stock carries a hollow spindle mounted in conical bearings. In each of 
the hollow spindles they insert other spindles, which are not only madeto 
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revolve with the outer spindles, but have also a reciprocating motion 
given to them from a eam through levers and sli carriers, a sliding 
carrier being provided fcr each reciprocating spindle in which the ends 
are supported. The af iid reciprocating spindles are provided with 
boting bits, also heading and tipping or pointing cutters. 
$450. E. Oaves, Egham, ‘‘ Vent plugs.”—Dated 29th November, 1869. 7 
This consists in rendering vent plugs self-acting by means of a spring 
or springs furnished with a suitable plug working in a chamber, which 
spring, when the fluid is drawn from the cask, and thereby creates a par- 
thal vacuum, is intended to be pressed or drawn down by the pressure of 
the external atmosphere, and thus allow the necessary quantity of air 
to enter and veut the cask, but directly the flow of liquid is allowed to 
cease the hole which admitted the air is by the action of this spring 
closed.—Not proceeded with. 
$453. H. Draper, Bebington, “Tanning hides,"—Datel 29th Nowmber, 
869. 





1869. 

The inventor ranges the several pits for containing the tan liquor in a 
circle, and at the centre of the circle he erects a crane provided with a 
long swinging arm or jib, the end of which can be bi t over any one 
of the pits to lift the hides or skins out of the pit, or lower them down 
into it, and in order that the crane may simultaneously lift out all of the 
skins contained in a pit he ouspende the several skins an openwork 
frame. When the skins are to be lifted from the pit this frame is raised 
by the crane, and is caused to rest above the pit on ledges or supports 
provided for the purpose, so that the liquor draining from the hides 
or skins runs back into the pit.—Not proceeded with. 

3454. G. and A. B. Marquis, Glasgow, “ Winding metal sheets.”—Dated 
20th November, 1869. 

A massive cast iron table or pedestal is used to carry the cutting and 
adjusting details, and to contain within it the gearing requisite for 
applying sufficient power from a first motion shaft. The first motion 
shaft has on it fast and loose pulleys to receive a driving belt from any 
convenient prime mover, and the fast pulley transmits its motion 
through a frictional or other clutch worked by a hand lever to a pinion 
gearing with a wheel on one ef three shafts contained within the 
pedestal. These three shafts are geared together by pinions and spur 
wheels, so as to reduce the speed and increase the force; and the third 
shaft has cranks or eccentri¢s fixed on each end, from which connecting 
rods extend up to a crosshead working in guides.—Not proceeded with. 
4387. J. B. Wirson, J. Hiccispotrom, and J, Royse, Stockport, “‘ Rollers 

for calendering.”—Dated 2nd December, 1869. 

This consists in a peculiar novel method of building or putting together 
such bowls or rollers of bags or longitudinal pieces of wood, secured by 
dovetails to circular plates or discs of metal, instead of forming sue 
rollers or bowls of solid wood, as heretofore practised. In making the 
improved bowls or rollers they take a square axle and fit thereon such a 
number of circular plates or discs as may be required to support the 
roller according to its length and the work it has to perform, but for 
ordinary use they find thatone at or near each end and one inthe centre is 
sufficient. These plates or discs are provided on their edges with dove- 
tailed grooves running across their periphery, that is in the same direction 
as the axle.—Not proceeded with. 

3490. A. P. Srerino, Peebles, N.B., ‘‘Spittoons.”—Dated 2nd December, 
1869. 

This consists in forming the spittoon with a tubular extension, which 
may be spiral or straight. The spittoon proper is carried inside a casing, 
the lip of which is secured by screws or otherwise to the fluor of the 
carriage—the casing extending down through the floor. Inside this 
casing, and immediately under the tubular extension of the spittoon, is 
fixed a dome-shaped division, having curvilinear openings towards the 
sides of the casing, and with ridges at the parts of contact with the 
casing—the casing itself having a pan-shaped bottom, with one or more 
perforations on it. The mouth of the spittoon is flush with the floor of 
the carriage, aud may be covered with wire gauze, wire netting, or other 
suitable material.—Not proceeded with. 
$492. H. H. Maypen, Manafield, “‘ Spinning tobacco.”—Dated 2nd Decembe i 

1869. 

This consists in the employment of a horizontal reciprocating feeding 
table in combination with a board or pallet, similar to the *‘ hand board ” 
used in the hand process of manufacturing twist tobacco. This board or 
pallet receives a combined vertical and horizontal motion, which is im- 
parted to it by means of a crank-shaft rotated by gearing or by a strap 
and pulleys.—Not proceeded with. 

3462. B. T. Henry, New Haven, U.S., “‘ Elliptic springs.”—Dated 30th No- 
vember, 1869. 

This consists in forming the plate of the spring of nearly an equal 
thickness, and raising upon the surface one or more ribs diminishing in 
height toward the ends. 

3463 4. W. Pocock, Clavulin-street, ‘ Metres."—Dated 30th November, 


This consists in fitting two cylinders or cases side by side ; both cylinders 
are supplied with water or other liquid at each end, the area of each 
cylinder and the stroke of each piston being of determined dimensions, so 
that at each stroke of the pistons a given quantity is passed into the out- 
flow pipe, while at the sametime the number of strokes are registered’on a 
dialor other indicating medium, thus indicating at a glance the number of 
gallons or other determined quantity supplied within a fixed period. The 
registering apparatus may also be furnished with index hands, showing 
the amount necessary to be paid for the quantity used. 

3464. W. H. Wixuis, Longacre, ‘‘ Registering point of games.”—Dated 30th 
November, 1868. 

If the number 1000 is the limit, and the progressive n‘ mbers are in 
ens, the inventor arranges on the face plate, or front of ac: ve, two dials, 
me being divided into ten divisions of 100 each, a needle or : vinter being 

set in the centre of each dial, the pointer indicating the te:.: is provided 
with a disc, having one perfected tooth or spur thereon ; at tle back of the 
face plate, and within the apparatus,concealed from view, the other pointer 
is proviied with a larger disc, having ten teeth thereon, whereby on turn- 
ing the first pointera complete revolution its tooth moves the second pointer 
one division, equal to 100, and sv on to 1000, the first pointer always in- 
dicating the additional tens. 

3470. J. F. Crease, Bastney, “ Tank filters.”—Dated 30th November, 1869. 

This consists in the peculiar manner of constructing and arranging the 
various parts in combination, so that the perforated plates and filtering 
materials may be readily taken out and cleaned or reaewed when necessary 
through duly proportioned openings. formed for that purpose in the main 
outer vessel or tank, ani provided with suitable doors, or covers which are 
secured in position by bolts and nuts or other equivalent devices, when the 
f Iters are in operation. 

3485. J. Hammer, Reutlingen, “ Cork-cutting.”—Dated 1st December, 1869. 

The inventor substitutes for the endless driving chain and chain pulleys 
which actuate the spindle for rotating the cock, an ordinary driving strap 
or belt, and smooth driving pulleys, such belt being left sufficiently slack 
before the cocks are brought up to the knife te prevent any rotation of the 
cork; but on bringing the cork in contact with the knife tension is put on 
the belt, and the cork immediately commences to revolve. The tension 
is applied by means of an adjustable roller carried in brackets attached to 
one of the main standards, the belt being forced against it and tightened 
by the act of moving the cork forwards. 

4398. J. M. MackrytosH, Grosvenor-road, ‘‘ Treating paper.”—Dated 3rd 
December, 1869. 

This relates to an apparatus for treating paper delivered from a cutting 
or other machine. A tube formed with a slot or slots has reciprocating 
motion imparted to it by means of a rod connected with the cuttin 
machine or otherwise. At one end of the travel of the tube its slotted 
portion comes in contact with the sheet or sheets of paper about to be 
cut by the cutting machine, and at the other end of its travel the tube 
passes over a table or platform. The tube is in connection with an air 
pump or exhausting apparatus, which produces a vacuum therein, and 

provided with a self-acting cock or valve which opens communication 

with the air pump when the tube comes in contact with the paper sheet 
or sheets, so that the sheet or sheets, as cut, is or are taken up and 
carried off; when the tube, with the sheet or sheets, has passed or nearly 
over the table, the cock or valve closes the communication with 
the pump, so that the sheet or , being no longer drawn by the 
vacuum, become laid upon the table. The cock is o and closed at 
the proper times, preferably by coming against projections on the frame. 
—WNot proceeded with. 
3500. W. MacLean, Glasgow, “ Printing, lithographing, &c.”—Dated 3rd 
December, —_ 

This consists in substituting for the existing pressure cylinder of a 
printing, lithogra, hing, or zin @ pressure cylinder, 
the circumference of w. shall ss or nearly equal to the } of 
the surface to be printed, lithographed, or zincographed, naive 
produce an impression in one colour in continuous | —Not proceeded 
with. 

3502. KE. V. NEALE, Lincoln’s-inn, “ Fastening rotating objects.” —Da: 
December, 1869. i mq -" pres 

The inventor places on the edges of the rotating object, and also of the 
frame to which it is fixed, substances, so as to arrest its motion by 
their friction, either with or without the aid of any special pressure 
applied by screws or other suitable means.—Not proceeded with. 

3504. T. R. Crampton, Westminster, “ Burning powdered fyel."—Dated 3rd 
December, 1369. 

The inventor employs a combustion chamber, that is to say, one 
without any division or brickwork therein, and for this he causes 
a stream or streams of mixed air and fuel to be introduced into the c 
bustion chamber, so as to cause them to move in a - aoe 

therein, thereby preventing the 





separa! too much from one another, and also to cause the several 
currents diverging from the incoming stream or streams of air and fuel 
to mingle and unite with one another before they pass into the body of 
the furnace, where the heat is, too, utilised, thereby insuring that the 
fuel and air shall again be properly mixed with one another, even though 
they shall have been partially separated. 

3510. H. M. Nicwoiis, Aruadel-street, *‘ Cutting paper into sheets.”— Dated 

4th December, 1869. 

This consists in forcing one set of the feeding rollers out of contact 
with the other set, by means of a series of short levers fixed on a spindle 
at the right moment, actuated as required by a cam. The same levers 
are caused to press the web hard against the fixed surface, past which it 
travels on its way into the apparatus, and thereby hold it firm against 
oe action of the knife or cutter; thus the one movement eficets both 
objects. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THe GLASGOW PIG IRON MARKET: State of the iron trade: Termi- 
nation of the lock-out —SHIPBUILDING ON THE CLYDE : Lectures 
on compass deviation —TRIAL OF A TRACTION ENGINE—PROGRESS 
or Wick HARBOUR WORKS. 

In the Glasgow pig iron market the high prices to which iron has 
risen recently are still maintained without much variation since 
last report ; the market being quieter than usual, and fluctuations 
in prices slight. A week ago the price was 593. 104d., after which 
it advanced a little on the news of the termination of the puddlers’ 
strike. 

This advance, however, has been scarcely maintained, the 
market at present being flat and irregular ; buyers, 60s. 5d. ; sellers, 
60s. 6d. cash. 

The shipping returns for the past week are—foreign, $274 tons ; 
coastwise, 3528—total 11,802 tons, as against 13,387 atthe corre- 
sponding period of last year, showing a diminution of 1585 tons. 

In the malleable iron trade good prices are still obtained, 
especiaily for plates and angle iron. 

Shipbuilding on the Clyde is still very active, the most of the 
yards being well filled with orders. Messrs. Robert Napier and 
Sons have a good many new contracts on hand; so as with 
Messrs, Alexander Stephens and Sons, who have commenced to 
lay down several new keels in their new yard at Linthouse. 

There was launched on Saturday last, from the shipbuilding 
yard of Messrs. A. and J. Inglis, Pointhouse, a screw steamer of 
1500 tons, named Castor. She is built to the order of the Royal 
Netherlands Steamship Company, and is the first of two sister 
ships at present in course of construction for them by the above 
firm. Her machinery, of 180-horse power, on the compound prin- 
ciple, is now being fitted on board by the same firm. 

On the same day Messrs. Aitkin and Mansel, Whiteinch, 
launched a handsome three-decked screw vessel of 1400 tons regis- 
ter. It has been built to the order of Messrs. John Warrack and 
Co., of Leith, and is named the Elgin. This steamer will be fitted 
with compound high and low-pressure engines of 150-horse power, 
by Messrs. Robert Napier and Sons. The Elgin is the second 
vessel of similar tonnage which Messrs. Aitkin and Mansel have 
built for Messrs. Warrack and Co. ; and they have in course of 
construction a third vessel of 1600 tons register for the same 
owners. 

The lock-outin the iron trade may now be said to be at an end. 
During the last week the puddlers drew up a formal statement of 
their grievances, and made a number of proposals, all which they 
handed to the masters, requesting that such grievances and pro- 
posals might be duly submitted to arbitration, and offering, at 
the same time, to resume work at once on the old terms until 
such questions were settled by the arbitrament desired. Happily 
the masters have agreed to this, and it is to be hoped that all 
bitterness and want of confidence among all parties in this 
important industry will speedily be set at rest for a 
considerable time. The puddlers at the Blochairn Works, 
where the dispute originated, and who have now been 
eight weeks out of employment, resumed work on Wednesday. A 
large number of the men have left the district with the view of 
obtaining work in England; but in a good many instances their 
wives and families are resident here, and the probability is that 
the men will return. The works of the Glasgow Iron Company 
also reopened on Wednesday, and as very few of the men who 
were employed there have left, it is expected that by the end of 
the week the mills will be in full working order. 

A course of lectures, instituted by the University of Glasgow 
and the Institution of Shipbuilders and Engineers, on compass 
deviation and correction, are now commenced, and it is to be 
hoped that masters and mates, as well as all others interested in 
that important subject, will avail themselves of the instruction 
which is being communicated in a clear, simple, and satisfactory 
manner by Professor Macleod, of the Glasgow University. Every 
officer of the mercantile marine who takes an interest in his pro- 
fession, and can avail himself of the opportunity of attending 
these lectures, ought to do so; and it would be well if such 
lectures, on so highly important a subject, could, through the 
medium of the newspapers or otherwise, be brought before those who 
cannot embrace the opportunity of attending them. In these times 
of intelligence, ‘‘ rule of thumb,” or guess work, is far behind, and 
on a matter so important as the safety of iron ships it is surel 
altogether inadwissible when better information is to be obtained. 
The necessity and advantage for a thorough knowledge of the 
compass on board of iron ships can only be realised by those who 
have had valuable ships and more valuable lives under their care. 
Of late years we have mastered a great many of the difficulties 
connected with this most valuable instrument, but we have still 
something to learn of its mysterious workings on board of iron 
ships ; and Professor Macleod will earn for himself the gratitude 
of all interested in maritime matters if he succeeds in clearing up 
these difficulties. The Board of Trade have taken action in the 
matter towards making it imperative that a competent know- 
ledge on the subject be possessed. 

On Wednesday last Mr. Nairn’s patent traction engine, which 
was illustrated a short time ago in THE ENGINEER, was tried at 
drawing a load from Fisherrow to Leith, a distance of about six 
miles. The experiment, on the whole, proved satisfactory. 
The load consisted of fifty barrels of ale, being in weight 
fifteen tons, and they were placed on four common lorries, 
attached to one another by couplings. The train started from 
Whitelaw’s Brewery shortly after ten o'clock, but before it had 
proceeded far a stop had to be made for nearly an hour, in 
consequence of two of the wheels of one of the lornes giving way 
under the excessive weight of its load. The mishap being rectified, 
and the load on the frail lorry lightened by the transference of 
half its barrels to the others, the journey was resumed, Leith 
was reached shortly before two o'clock, and the goods consigned 
to the master of the Edina, to be conveyed to Newcastle, With 
the exception of one or two stoppages to put water into the boi 
and get up steam, which had been, unfortunately, allowed to ga 
down on t of the accident to the lorry, no hitch occu ; 
and the engine, with its four carriages, steamed steadily all the 
way, the train turning the different corners on the route with 
much ease and in very small space. This locomotive is small, 
makes comparatively little noise, and consumes to a great extent 
its own smoke, 

The building operations at the breakwater in Wick Harbour are 


now canes briskly. Now that the large stones are raised 
from the bed of the by, navigation is now safe for both boats 
and large vessels. The new which are the result of the 
nt visit of Messrs. teetaen and Stevenson, are slightly 
ifferent from those acted upon previous to the recent disaster, 
It is intended that the pier shall be built without a parapet in the 
meantime, and that all the breakwater be built solid and laid with 
t is to be i tension 
bare of iron 7H. by 2ft Iti expected that at leat of the 
sea ugust, it is in; 
tended that the “gaaes wal : 














THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THe CLEVELAND IRON TRADE —TRADE GENERALLY— RuMOURS oF 
NEW WORKS IN .Hé@ MDDLESBROUGH DISTRICT—Su#lPsvuiLpiIne 
—Enoinezuinc — Hutt Exgisition ~ Tue Socia, Science 
ASSOCIATION. 

Tae symptoms of firmness in the iron trade are as strong as ever, 

and, as I indicated months ago, there is every reason to believe 

the prices will continue to improve for some time yet. At the 

Middlesbrough Market on Tuesday, which was again very nume- 

rously attended, 53s. was paid for No. 3, and since then parcels 

have been sold for 53s. 6d. There is an urgent demand for all 
kinds of iron, but all the pressure that smelters put on, does not 
enable them to keep pace with the present rate of consumption. 

Under these present circumstances the Middlesbrough warrant 

stores are of course sti!] decreasing; the stocks are reduced to 

17,039 tons. At this time last year there were 55,772 tons in 

store. The new furnaces of R. Lloyd and Co., of Middiesbrough, 

will be tapped to-morrow (Saturday). On the 5th proximo the 
quarterly meeting of the iron trade will be held at Middlesbrough, 
after which the members of the trade will dine at Saltburn. 

Trade generally throughout the North of England is now in a 
most satisfactory condition. Both coal and iron miners are 
working industriously, the blast furnaces are doing all 
that it is possible to do night and day; the finished ironworks on 
the banks of the Tees, Wear, and Tyne are executing orders as 
rapidly as — for all parts of the world ; the traffic, both 
mineral and passenger, on the North-Eastern Railway, is better 
than it has ever been, and shipping on the north-east coast is as 
busy as could be wished, 

It is not at all surprising, under such prosperous circumstances, 
to hear constant rumours of intended new finished ironworks for 
Middlesbrough. I believe that there are different new works 
contemplated, but negotiations are not yet concluded, and it is 
not possible to make any definite statements. There is no doubt 
that Middlesbrough, with its manifold advantages for commercial 
purposes, will have a great future. j 

Since my last notice there have been several ship launches on 
the northern rivers. 

There is a great deal of briskness in engineering generally, 
but there are no special orders reported as having been placed 
lately. Marine engine builders are extremely busy. Blair and 
Co., of Stockton, who confine themselves chiefly to building com- 
pound engines, have orders for this class of work which will keep 
their large manufactory 7 engaged for several months. 

During the past week the Working Men’s Art and Industrial 
Exhibition at Hull was opened, and has proved a success, The 
machinery and fine art departments are very creditable to the pro- 
moters of the undertaking. 

It is believed that the forthcoming congress of the Social 
Science Association in Newcastle in September next will be 
one of the most successful gatherings in its history. The inhabit- 
ants of that town are taking a great interest in the matter, and 
are doing all they can to make it what it ought to be in the metro- 
polis of the north. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE DEMAND FOR FINISHED IRON QUIET BUT STEADY—ANTICIPATIONS 
AS TO PRELIMINARY MEETING OF IRONMASTERS—GREAT AGGRE- 
GATE CONSUMPTION OF FINISHED IRON—THE SALES OF PIG IRON ; 
Hematites and their prices—DELIVERIES OF PIGS RETARDED BY THE 
HOT WEATHER—AN IRONBROKER'S COMMISSION: More legal 
proceedings: The issue—THE HARDWARE AND MISCELLANEOUS 
BRANCHES: Orders slackening with the end of the quarter: 
Branches speciie@d—AN INDUSTRIAL ART MUSEUM FoR Brr- 
MINGHAM —THE CONTRIBUTERS TO THE WORKMEN'S INTERNA- 
TIONAL EXHIBITION—BRIDGE AND GIRDER-BUILDING : A legal 
dispute with a railway contractor—THE DEMAND FOR IRONSTONE 
—THE COAL TRADE: Railway companies buying—ANOTHER 
FATAL BOILER EXPLOSION: Zhe character of the rupture de- 
scribed. 

FINISHED iron is not in better demand now than it was last week. 

No change is looked for till after the preliminary meeting next 

Thursday, though at that meeting the prices as now quoted in the 

circulars of the different firms as the “‘ Association” list will be 

re-adopted. Noone has any reason to conclude that the prices 
will be put up at that meeting, and certainly ~ declared drop is 
out of the question, with pigs at the prices they havenow reached, 
and are likely to attain. his cannot but be felt by everyone at 
all experienced in the trade. The slackness in the new trade is, 
therefore, the result chiefly of a quiet consumption, coupled with 
the near approach of the end of the month, which terminates the 
current quarter. When July has begun there will be less reluct- 
ance by purchasers to buy, although it must be admitted that at 
present the consuming market shows signs of only quiet progress. 

For other than the kinds recently most in demand neither the 
home nor the foreign markets are yet giving expression to 
many requirements usually met by the mills and forges of this 
part of the kingdom. The capabilities of the district are, however, 
very large, oa to afford the employment now being given here, 
and keep in active operation the districts in which so much rail- 
way and shipbuilding work is being got out, there must be an im- 
mense aggregate consumption supplied by Great Britain alone. 

Very few sales of pigs are taking place this week. The best 
hematites are definitely higher, and now stand firm at the prices 
to which they were to be lifted in all sales after the close of last 
week. All other foreign kinds are inflexible, though consumers 
are reluctant to give up the prices demanded; and the local 
brands hold their own. a ‘ ’ : 

The makers of pigs in Lancashire and Yorkshire chiefly, who 
have sold well in this district, are experiencing some check in the 
deliveries, because the forges cannot consume the product aa 
rapidly as the majority of the deliveries can be made. The 
diminished consumption is due to the inability of the puddlers to 
work full time, whilst the atmospheric temperature is so high. 
Some pig-makers are slightly inconvenienced hereby, because the 
same reason is operating to check deliveries in some other districts, 
but hardly to so large a pro rtionate extent as here. Makers of 
the pigs of this part of the kingdom are in a similar position, In 
the cases in which these are holding, rather than sell fully at the 
prices at which some consumers will alone purchase, the incon- 
venience is considerable. : ; . 

Much interest is expressed gst the ironm 3 in this 
district in the commission case which led to a civil action at the 
last Staffordshire Assizes. The plaintiff was Mr. Williams Gibbs, 
a wetal broker, of Wolverham: —~_" - = ees were _ 

ranville and his partners im the Nort i) ire Ironworks. 

i February, 1869, the plaintiff got an order from Mr. Van Wart, 

iron merchant, of Bi , for defendants to supply 1000 tons 

of rails. Shortly after that, the defendant's agent, Mr. © 

met the plaintiff on the Birmingham Exch when the latter, 

who had been in communication with Van Wart, with respect to 

a large order for bar iron from asked Mr. Gibbs why he 

had not told him that Van Wart and Co. were his 

Mr. Gibbs said that it was not usual to do so, and asked that Mr. 

Cocksedge would not interfere with his commission business, 

Mr, Coc promised that Mr. Gibbs should not be prejudiced, 

and Mr. Gibbs lay by, whilst Mr. some further 

orders. On these the plaintiff would have been entitled to £105 
commission ; but Mr. Powell, Q.C., on behalf of the plaintiff, agreed 
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when Mr. Powell and Mr. Harrington showed cause. After the 
reply, the court said there was no misdirection in allowing the 
judge (Baron Martin) to reduce the damages, and if there been 
it was in favour of the defendants, so that they had no reason to 
complain. The rule was therefore discharged. 

The hardware and general manufacturing trades in and about 
Birmingham keep as fairly occupied as for some time past had 
been anticipated at this period of the quarter. New orders are 
not numerous ; but as, in respect of the iron trade, there is almost 
certain to be a better request so soon as the quarter has turned, 
they are the heavy branches which are best to do, Everything 
relating to railway construction and railway locomotion is healthy, 
so far as it relates to the demand ; but prices are cut very fine. 
The metal rolling mills are doing a steady and sure business ; the 
fair amount of business being done in tubes accounting for this 
in a measure. Stamping work is in request, especially by the 
chandelier makers, The electro-platers and the artistic branches 
generally outside the chandelier trade are very quiet. 

In this place it should be stated that a movement has been 
begun in Birmingham, which will issue in the establishing of a 
valuable industrial art museum in that town. It is proposed to 
spend at first £700 ; £100 in the purchase of the textile collection 
from the India Office ; a similar sum for the India metal work, 
£250 in purchases from South Kensington, and £250 in purchases 
from the Exhibition of 1872. It is thought that the Free 
Libraries Committee could make a grant of £100; and that the 
rest, or even £1000, might be raised by the assistance of the 
Chamber of Commerce, the School of Art, the Midland Institute, 
the Society of Artists, and the manufacturers and others interested 
in the art industries of Birmingham. These views were adopted at an 
influential meeting that had been called by the town clerk, and 
was held at the Midland Institute on Monday. Already sufficient 
pecuniary help is forthcoming to d trate that the scl will 
be a success. There can be no doubt that the art industries of the 
borough will be immensely promoted by it. 

About 150 workmen in Birmingham and the neighbourhood will 
cepntribute to the ensuing Workmen's International Exhibition. 
Nearly all the industries of this part of the kingdom are repre- 
sented, and small arms are in the ascendant. 

The bridge and girder-building yards are fairly, and, certain of 
them, busily occupied upon work intended alike for the home and 
the foreign markets, Erections required by railway companies 
are the most in demand. It may well be hoped that no portion 
of the business now being done will lead to the disputes which 
now and again arose during the unhappy period inaugurated by 
** Black Friday.” One of these is now occupying the attention of 
Mr. Cubitt, C.E., upon whom devolves the assessing of the 
daniages to be finally awarded to an ironfounding firm in this 
district. The parties in the ——— were Mr. Jesse Tildesley, of 
the Crescent Ironworks, Willenhall, on the one part, and Messrs. 
Waring Brothers, contractors, of Westminster, on the other. In 
1866 Messrs. Waring entered into a contract for the construction 
of the Surrey and Sussex Junction Railway, and they contracted 
with Mr. Tildesley for the supply of the iron bridges and 
viaducts required on the line, at £17 per ton. No number of 
bridges was specitied in the contract, but in letters which passed 
between the parties they were spoken of as sixteen cast iron 
bridges and one wrought iron viaduct. Mr. Tildesley was to pro- 
vide men, horses, and material for placing the bridges in position. 
Two bridges had been finished and partly paid for, when the 
Junction Company become bankrupt, and was merged into the 
London, Brighton, and South Coast Railway Company. Messrs. 
Waring then gave notice of the termination of the contract with 
Mr. Tildesley, who agreed to terminate it, but, of course, de- 
manded compensation, Messrs, Waring paid into the Court of 
Common Pleas, where an action was commenced, £306 12s. 10d., 
the balance of the price of the bridges supplied. | When the case 
came on it was contended for the plaintiff that he had made pre- 
parations for building all the bridges that would be required on 
the line, and as he was no party to the stoppage of the works, he 
was entitled to compensation for the great outlay he had incurred. 
The Court upheld this view, holding that the true construction of 
the contract was that the plaintiff agreed to prepare iron for 
all the bridges contemplated as being required at the time of the 
contract, subject only to variations by the company’s engineer. 
There had been a breach of contract, and the plaintiff was entitled 
to the judgment of the Court. 

Stone of most kinds is selling well to the proprietors of blast 
furnaces. For white ironstone and gubbin produced in South 
Staffordshire and East Worcestershire the demand is good. White 
ironstone fetches 12s. 6d. per ton of 2240 lb., gubbin 6d. more. 
In a calcined state they are from 18s. 6d. to 19s. per ton. 

The railway companies are fair customers for best thick coal 
to be used in their locomotives; and at the blast furnaces there 
is a more than average request for the same kind, but the cheaper 
sorts are not doing much, either for the forges or for domestic 
uses, 

Yet another explosion at a Staffordshire ironworks, and again 
two men killed. On Tuesday eveing the night-turn hands were 
about to resume work at the Lanesfield Ironworks of Messrs. H. 
De Simencourt, when the manager, who had just examined the 
steam clacks of the boilers and thought all was safe, observed one 
of a set of three of the plain cylindrical shape begin to heave. 
He at once raisedan alarm, and, followed by many of the men, ran 
away. Ina few seconds the boiler exploded. It had been a long 
time in use, and had been frequently repaired. Each repair— and 
the last was made so recently as the Whitsun week—has left the 
boiler weaker than before, inasmuch as the patches have been so 
— on as to bring the rivets into line for a considerable distance. 

he rupture began over the fire in one of these continuous seams 
close by a recent repair. It then stretched simultaneously round 
the boiler and along the continuous seam to the nearest end, 
blowing that out into three pieces and throwing the one-third of 
the boiler which had been liberated by the rupture of the cur- 
vilinear seam upwards and backwards a distance f about 150 
yards, where it fell, opened almost flat. The portion of the boiler 
that remained in its seat was turned partly round, and its appear- 
ance inside would seem to indicate that it was not short of water. 
The plates with which it had been repaired were of irregular 
thickness, and that, combined with the continuity of the rivet 
line, appeared quite sufficient tolead to the accident during a time 
of tolerably severe pressure. The boiler is understood to have 
been under independent inspection, but it was not assured. This 
accident is nearly a duplicate of the one at the Victoria Ironworks, 
Swan Village, which was described last week. The patching 
had reduced the strength toa minimum. One of the deceased 
was the fireman, who was engaged close to the boiler at the time ; 
and the other the shearer, who, when thealarm wasraised, instead 
ofrunning in the direction of safety, hurried in an opposite course. 
bed workpeople are somewhat seriously hurt, and others only 
slightly. 











WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: Approach of the end of the quarter : Makers 
feelings with regard to the close : Difficulty experienced in avoid- 
ing demurrage: The position of the trade: The exports of rail- 
way iron for the past half year compared with those of 1869 and 
1868 : The United States and Russian demand: Contracts ac- 
cepted for 1871: Probable result of the close of the quarter—THE 
DROUGHT—THE HOME TRADE—THE TIN-PLATE TRADE—THE 
STEAM AND HOUSE COAL TRADES—REPORT OF THE EBBW VALE 
STEEL, Iron, anD CoaL Company (LimITED)—THE HIRWAIN 
Iron AND CoaL CompANY—THE PENYDARREN WORKS. 

THE approach of the end of the quarter has scarcely any per- 

ceptible effect on the iron trade, and not for some years past, per- 

haps, have manufacturers shown less anxiety in regard to its close. 

This is easily accounted for by the fact that makers have not for a 








long period had their hands so full as they are at present. With 
their works fully employed, and operations a pushed in 
all the finished iron de; ents, the large Welsh ironmasters find 
considerable difficulty in a demurrage, and it will yet re- 

uire a vast amount of energy and resolution to accomplish many of 
the spring and summer contracts within the terms specified for de- 


-livery. The termination of the quarter can, therefore, have but 


aslight effect on the position of the trade, which muy now, at 
least, be considered generally satisfactory. If the quantities of 
railway iron forwarded to the various foreign markets in the past 
half year are compared with those of the corresponding period 
of 1869, and more especially 1868, they will be found to have been 
nearly doubled, and it will not be difficult to realise the actual 
improvement which has taken place in the trade, not only in this 
district, but throughout the kingdom, ané the increasing activity 
which still prevails. But although this may not be applicable so 
much to Russia and the United States as to other sources, still those 
countries continue very large purchasers, and will yet afford 
a vast amount of employment in the manufacture of railway 
iron. Some contracts are now accepted for delivery in 1871, and 
probably the chief results of the close of the quarter will be some 
additions to the engagements for the nex} year, and an apprecia- 
tive advance in prices. With the exception of a few thunder 
showers there has been no rain in any part of the district for a 
considerable time past, and it cannot be surprising that more 
alarm is now felt in regard to the water supplies thanever. The 
large reservoirs of the establishments which have for some weeks 
been materially reduced are, with the present intense heat and 
drought, fast being drained of every drop of water, and shortly, 
unless some agreeable change takes place in the weather, many 
departments of the works must be partially stopped through the 
want of water supplies. There is much ground for alarm in this 
respect, and the execution of contracts may be greatly deterred 
during the next two or three months. Some further improvement 
is evinced in the home trade. Steel and iron rails are in request 
for home purposes, and the demand for pig iron is assuming a 
degree of buoyancy. Owing to the large rail contracts on hand 
the Welsh makers, in order to keep their mills fully employed, 
find it necessary to purchase somewhat extensively of pig iron 
from other districts, and advanced quotations are submitted to. 
Bars, plates, and gther descriptions of make may be said to be in 
average request. 

In the tin-plate trade business is more active, but at several of 
the works the hands can only work short time, owing to the short- 
ness of the water. 

The position of the steam coal trade is gradually improving, the 
arrivals of ships at the ports being more numerous than for the 
last few weeks, and clearances to the foreign ports are more easily 
effected. Employment at the pits, however, is still irregular. 
The house oa boie continues quiet. the purchases on coasting 
account being limited. In this branch of the trade the quietude 
which now exists is to some extent owing to the competition of 
Scotch proprietors in the Irish markets. 

The report of the Ebbw Vale Steel, Iron, and Coal Company 
(Limited) for the past year is satisfactory, the profits made con- 
trasting amg with previous years. ‘he net profits for the 
year ending March 31st last amounted to £111,298, which, with 
the balance of £6259 brought forward from the previous year, 
makes a total of £117,557. Out of this sum, after deducting an 
interim dividend of 10s. per share paid in December last, the 
directors recommend the payment of 20s. per share, making alto- 
gether 30s. per share for the twelve months, free of income tax. 
The amount left to be carried forward is £5844. The report 
states that the steady demand for railway iron which cow- 
menced last year has continued, and that, looking to the 
inquiries both on home and foreign account, there is every 
probability that for some time to come the orders for steel and 
iron rails will show no falling off. The coal and coke trades have 
been rather better for the past than for the previous year, but the 
great competition in these branches has rendered it impossible to 
secure a fair profit. It is added, however, that there are symptoms 
of improvement beginning to set in. Compared with the previous 
year, there has been an increase of 50 per cent. in the profits during 
the past twelve months. £31,000}was expended in additional plant 
during the year, the whole of which has been charged against 
revenue, ; 

The ironworks belonging to the Hirwain Iron and Coal Com- 
pany are now placed in the market for sale, the company having 
for some time suspended the manufacture of iron, and confined 
themselves to their collieries. 

The repairs of the Penydarren Works are being rapidly pro- 
ceeded with, and it is probable that some of the furnaces will 
shortly be lighted. The management of the forges will be en- 
trusted to Mr. John Evans, who has for some time been engaged 
at the Aberdare Ironworks, 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


SHIPBUILDING AT BIRKENHEAD—MANCHESTER, ‘SHEFFIELD, AND 
LINCOLNSHIRE RAILWAY—THE COTTON TRADE AT PRESTON— 
LAUNCHES ON THE TYNE—THE Burcos (s.s.) — River TYNE 
CoMMISSION — STATE OF TRADE AT SHEFFIELD — HAZLEHEAD 
IRONWORKS — THE SWIFTSURE—STATE OF TRADE IN SOUTH 
YORKSHIRE. 


A PADDLE steamer built for the City of Dublin Steam Packet 
Company, and intended to be employed in the conveyance of cattle 
was launched on cape Messrs. Laird, of Birkenhead. The 
new steamer has been named the Longford, and the dimensions are 
as follows :—Length, 250ft., breadth, 27ft. ; depth, 16ft. She is 
fitted with engines of 300-horse power, having inclined oscillating 
cylinders before and ubaft the shaft. The steamer, which will be 
ready for service by August 1, has stowage room for about 450 
head of fat cattle. Messrs. Laird have now several important 
operations on hand. The Spain, of 4000 tons, which is being 
built for the National Steam Navigation Company, is 
making rapid progress, as are her engines, of  600- 
horse power, in the engine ~. In another dock the 
screw steamer Macgregor Laird, longing to the African 
Mail Company, is being lengthened. Preparations are being made 
for another vessel of about 3000 tons and 550-horse power for the 
Pacific Steam Navigation Company. Two screw steamers of about 
900 tons burthen and 110-horse power are rapidly growing into 
frame, and the keel of another, of 1600 tons burthen and 200-horse 
ower, is about to be laid. The engines for all these vessels are to 
on the compound principle, and are being made at the works, 
besides several pairs—one of 70-horse power, one of 80-horse 
power, and another just pleted of 160-horse power—intended 
to - the place of engines of the old type in vessels already at 
wor 

The Manchester, Sheffield, and Lincolnshire Railway Company 
now runs all its passenger trains between Penistone om Doncaster 
through the new Midland station at Barnsley; and in order to 
catch the fast and express trains at Penistone four additional 
trains are now run each way daily between Barnsley and 
Penistone. 

The prospects of the cotton trade at Preston have become more 
encouraging of late. 

On Saturday a screw steamer was launched from the yard of 
Messrs. T. and W. Smith, North Shields. the same afternoon 
a screw steamer~ was launched from the building-yard of Messrs. 
Schlesinger and Davis, Wallsend. 

The B screw steamer has made a trial trip from Stockton- 
on-Tees, where she was built by Messrs. Richardson, Duck, and 
Co., to the Tyne. The engines of the rng: oo Ny ome is owned by 
Messrs. H. and Co., of Hull, were by Messrs. Thom- 
son, Boyd, and Co., of New . The Burgos is 270ft. long by 








34ft. beam, and 20ft.. depth of hold; she has compound engines 
of 140 horse power. 

At the last meeting of the River Tyne Commissioners it was 
stated that during the last two months 282,551 tons had been 
= by the various steam eer rs, — a small — 

the spoonbag dredgers. + Bill Point 11,694 tons ° n 
vt gre By Leamington Point 12,000 cubic yards had been 
taken away. The Tyne Bridge and other works on the river were 
also stated to be progressing satisfactorily. 

The heavy branches of Sheffield continue active. For steel rails 
and other descriptions of railway matériel orders are much in excess 
of makers’ means of supply. 

It is stated that the Hazlehead Ironworks, near Penistone, 
which have been closed for the last two years, are about to be 
started again. 

The armour plating of the Swiftsure, recently launched by Messrs. 
Palmer and Co. (Limited), of Jarrow, is backed with teak wood 
10in. thick, covered with two thicknesses of §in. plates, with a 
10in. frame behind, so that the portion of the vessel’s sides which 
forms the armour-plated belt is of extraordinary thickness. The 
engines, of 800-horse power, will be supplied by Messrs, Maudslay, 
Sons, and Field. 

There has not been much change to note in the state of the 
iron and coal trade of South Yorkshi Most qualities of manu- 
factured iron continue ia fair demand, while the Bessemer steel 
works have never been so active; the demand for Bessemer steel 
rails is especiully animated. Steam coal continues in good demand 
for Hull and Grimsby for export, and also for steam shipping pur- 
poses, A moderate trade is being done in engine fuel with Lanca- 
shire. The Lincolnshire furnaces are still absorbing considerable 
quantities of coal and coke. 

Last week Messrs. Backhouse and Dixon, of Middles- 
brough, launched a serew steamer for a Sunderland firm for the 
Mediterranean trade. As an example of despatch, it may be men- 
tioned that the last steamer launched by Messrs. Whitby and 
Alexander, of Hartlepool, on a Saturday, was sent up to Stock- 
ton on the Monday to have her engines utted into her. This was 
done at once by Messrs. Blair and Co., of Stockton, and the vessel 
returned tu Hartlepool on the Tuesday, and made her trial trip. 

The Erato, screw, the property of Messrs. T. Wilson, Sons and 
Co., has made a favourable trial trip. She was launched in Apri 
and during the last three months she has been completely fit 
out by the builders, Messrs. Humphrys and Pearson, of Hull. 
The Erato is 252ft. long by 34ft. 6in. broad, and 18ft. deep; her 
burthen is 1412 tons builders’ measurement. Her engines, sup- 
plied by her builders, have inverted compound cylinders 60in. and 
32in. diameter, with 33in. stroke; they are of 150-horse power 
nominal ; the screw is four-b! Messrs. Earle, of Hull, have 
launched for Messrs. T. Wilson, Sons, and Co. an iron screw of 
1500 tons, named the Quito. Messrs. Earle have also launched a 
fine vessel named the Reibrer for the North Dutch Lloyd’s Cum- 
pany, of Bremen. Messrs. Humphrys and Pearson have launched 
an iron screw named the Oxford for Messrs. Bailey and Leetham, 
for whom two more vessels of still larger dimensions, named the 
Cambridge and the Surrey, are on the stocks in Messrs. Humphrys 
and Pearson’s yard, The Oxford is being got ready for sea with 
all despatch. 








PRICES CURRENT OF METALS AND OILS 













































. 1869. 
Coprer—British—cakeandtile; £s.d. £464.) £ad.£86.4 
Per tOM secccccccccccces| 71 0 01. 0 0 0/73 O O.. 74 0 O 
Best selected ..ccccccccccee| 72 0 9... 0 0 0} 7510 0.. 76 0 O 
SHECt ceccscevcee cvccescce| 79 O Ue 76 0 0/78 0 0.079 0 0 
Bottums ...eceeee cosccecee| 78 0 04. 0 0 0/81 0 0.. 0 0 0 
Australian, per ton ....cese 73 0 0.. 75 0 0| 76 O v.. 7310 O 
Spanish Cuke ..ccccsccese 00 - 0 0 0/72 00. 000 
Chili Bars.....ccccccce eee) 67 15 0.. 6810 0] 68 5 0.4. 6815 O 
Do. refined ingot ... «| 71 0 0.. 7210 0| 7210 0.. 7310 0 
Ye.tow Merat, per Ib. . -| 0 0 6 O 063] 0 O 6 0 07} 
oo, ae d, ton 3 1 Ocash 210 6cash 
Bar, Welsh, in London. «| 7 5 0. 712 6) 612 6. 615 O 
Wales ......, 615 0.. 7 0 0| 6 2 6. 6 5 O 
Staffordshire; 710 0.. 8 0 0| 750.77 6 
Rail, in Wales..........06 eo/ 615 0.. 75 0] 6 26.65 0 
Sheets, singlein London ../ 910 0..10 5 0|/ 9 5 0.. 000 
Hoops, first quality ........; 810 0.. 95 0) 850.87 6 
Nailrods ..ccccccccccesceee| 710 0.. 8 0 O] 7 & O. 712 6 
Swedish........-- socccscese| 915 0.2.10 5 0/10 0 0.. 1010 0 
Leap, Pig, Foreign, per ton ..| 17 12 6..1715 0/1810 0.. 1812 6 
lish, W.B. ...cccsscesese| 19 5 0.. 0 0 0/2010 0.. 0 0 O 
1 0 2 6/19 2 6..19 7 6 
0 0 0; 20 U0 0.. 20 2 6 
0 0/22 5 0.. 2210 0 
0 0/20 5 0.. 2010 0 
0 0/26 0 0..28 0 0 
0 0/26 0 0.. 29 0 0 
00;2%00. 000 
QUICKSILVER, per bot. ....se0.| 717 0.. 0 0 0] 617 0.. 618 0 
SpELTER, Silesian, per ton....| 19 0 0..19 5 0| 2017 6.. 21 2 6 
VES wccoece coscess| 19 '5 0.. 19 7.6/ 2015 0.. 21 0 0 
Zinc, ditto sheet...e...secceee| 23.10 0.. 2315 0/26 0 0.. 2610 0 
Sree., Swedishfaggot........; 9 0 0. 00 0) 000... 000 
. 15 0 0.. 0 0 0/15 0 0...00 0 
615 0. 000/000. 0006 
613 0.. 613 6} 6 8 0. 69 0 
610 0.. 612 0} 6 5 0. 6 6 O 
616 0.. 617 0| 640. 670 
617 0.. 618 0} 650..68 0 
619 0.. 7 0 0} 612 0.. 613 0 
130.15 0/1836. 1650 
190. 11. 0} 196. 1 0 
é 1 8 6. 110 0} 110 0%. 111 O 
IX ditto...cceccccccccccceee| 114 6. 116 0] 116 0.. 117 0 
Coa.s, best, per ton seseseoeee| 016 6.. O17 0} O17 6. 000 
Other sorts ..ccscecceseeeee| 915 3.. 016 0} C14 6. 017 O 
O11s, per tun, Seal, pale . 38 0 0.. 0 0 0) 387 0 0.. 38 0 0 
BEOWD ccccccsccce 34 0 0.. 35 0 0/31 0 0.. 32 0 0 
Sperm, body cbpega 9 00..000/9% 00.000 
hule, South Sea, pal 8710 0.. 0 0 0) 40 0 0.. 41 0 0 
ZEW: secceces ose 3610 0.. 37 0 0/39 6 0..40 0 0 
WOW cocccecccce 35 0 0.. 0 0 0/37 0 0. 000 
p With ccccccccccsccces| 88 0 Ooo 83'0 0/82 0 0.. 0.6.8 
Olive, Gallipoli .....seeee0., 51 0 O.. 0 0 0/53 0 0. 000 
0.. 0 0 0'50 00.51 00 
0.. 39 00/4000. 0600 
0.. 0 0 0)3110 0. 000 
0.. 0 0 0/4010 0. 900 
0.. 43 5 0/3810 0.. 0 0 9 
0.. 48 0 0/4410 0.. 000 
0.6. 0 O 0| 3810 0.. 39 0 0 
0.. 72 0 0|72 0 0.. 74 0 0 
0. 00 0/3 00. 000 
PRICES CURRENT OF TIMBER. 
1870, 1869. 1870. 1869. 
Per load £2£%| £, £ & | Per load— 4e2n4£4444 
pe -12 10 13 lv | 10 10 13 10 
-815 415) 815 415 19 0 
-405 0) 8 5 410 138 012 018 oO 
000 0\0 00 1 10 
- 515 610) 510 6 0 t 12 10. 1210 
+ 315 410] 4 5 417)| Finland .... 6lv 8 0| 610 710 
- 455 51465 510 Dias. 7O% 1 O08 08 
++ © 0 0] © O O O|| Gothenburg, yel .. 8 0 910) 8 0 915 
~45 65,4 5 10) wl 0 © 0 0} 710 810 
+ 2 5 4 0] 410 4 0|| Goffe, yellow ...... 9 01010! 9 01010 
+» 210 815) 210 8 10)| Soderhamn...... 8 0 910) 81010 0 
[915 3 9/215 3 0|! Christiana, per GC. 
-23 0213) 3 2 10) Aan by Sy 8{ 10 10 22 20 10 10 13 10 
53 S81 $08 § Sloss cz 
0000/0 0.0 0| prtntin | 9990 0000 
4065 0/6 7 Staves. per standard M. 
510 610| 8 0 9 0 Quebec pipe ...... 65 06710 70 0 00 
AN et Pe puncheon .. 18 019 0 181019 0 
Sa Johuwhtaprace 191014 0/13 015 0 Pips ™™,.": | 240 0 16001000 1000 
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+" WRRANGED BY Mf J.L.HADDAN, C.E. 
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"FOR LONDON CABS, 


SUPPLEMENT TO THE ENGINEER, FEB 18.1870. 
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AT THE TIME OF HIRING EVERY DRIVER 
TO GIVE A TICKET TO THE HIRER. 


HACKNEY CABRIAGES MAY BE HIRED BY TIME AT THE 
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IS REQUIRED BY LAW 


OPTION OF THE HIRER, EXPRESSED AT TIME OF HIRING. 
FARES BY THE COURSE. 


SPEED NOT LESS THAN SIX MILES PER HOUR. 
WITHIN ANY ONE DIVISION 











* Is. 





FOR ALL OTHERS REFER TO THE TABLE. 
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FARES BY TIME. 


FOR EVERY FIFTEEN MINUTES, 
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